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About This Resource
Ranomafana National Park, Madagascar (Noel Rowe)
The Lemurs of Ranomafana is adapted from All the World’s Lemurs, Lorises, Bushbabies, and Pottos: The Primate Suborder Strepsirhini, the first publication in the All the World’s Primates Ebook Series. Available on Amazon and other online outlets, the full ebook includes all presently described lemurs as well as their strepsirhine kin in Asia and mainland Africa. Unlike this special edition, All the World’s Lemurs, Lorises, Bushbabies, and Pottos is fully cited and includes detailed introductions to all the strepsirhine families. Contributors to this book include more than 100 photographers and primatologists, often the world’s experts on the species they describe.
This ebook introduces the lemurs, then profiles each species in Ranomafana including a color photograph, a color range map, and information on the species’ taxonomy, distinguishing characteristics, physical characteristics, locomotion, diet, life history, social organization, behavior, habitat, IUCN conservation status, and threats the species faces in its natural habitat. The information is concise. “NA” is used to indicate that information is not available for a species and is probably not known at this time; more research is needed to fill in such details about these primates so that conservation efforts can be more effective.
Ranomafana National Park, a place of stunning beauty and immense natural diversity, became the fourth national in Madagascar when it was inaugurated on May 31, 1991. The park is named for the closest town’s hot springs. The name Ranomafana means “water hot” in Malagasy. In 1986, the golden bamboo lemur (Hapalemur aureus) was discovered in the forest by Dr. Patricia Wright, who then worked with the government of Madagascar to create this National Park to protect it. The park is on the edge of Madagascar’s High Plateau and has many different forest types, from lowland rainforest to cloud forest and high plateau forest. The park is divided into a core protected zone of 41,500 hectares surrounded by a peripheral zone where some exploitation of the forest is permitted. The peripheral zone contains more than 100 villages with over 25,000 residents total, most of who are subsistence farmers. The park contains 13 known species of lemurs. The smallest is the rufous mouse lemur and the largest is the Milne Edward’s Sifaka.
Touring Ranomafana National Park (Noel Rowe)
Dr. Patricia Wright has continued to do research and conservation in and around the park for almost 3 decades. In 2012 the new four-story building, Namabe Hall, was inaugurated on the Centre ValBio research campus. This will greatly broaden and enhance the research on the biodiversity of the park by including the latest technology, which includes a small CT scanner and PCR machine to study the genetics of the parks fauna. Since 1986 research in Ranomafana has resulted in nearly 1,000 scientific and scholarly publications, 41 Ph.D. dissertations, and 134 master’s theses. For more information, please visit this website stonybrook.edu/commcms/centre-valbio/research.html
Centre ValBio, Ranomafana National Park (Noel Rowe)
The information presented here has been extracted and edited from the All the World’s Primates (AWP) website, an online database at alltheworldsprimates.org. Access to the full database is available to members of Primate Conservation, Inc,, a USA-based, all-volunteer, nonprofit 501(c)(3) private foundation dedicated to the study and protection of the least-known and most endangered primates in their natural habitat. The AWP website is a compendium of information provided by more than 300 primate researchers. It features audio and video clips, more than 3000 photographs and a few illustrations of all the primates currently known, and detailed, interactive, topographic range maps. These maps can be viewed on the homepage without logging in to the website
Although this book has been developed for reading devices with color screens, it may also be viewed on black-and-white readers, but expectations regarding the appearance of photographs and maps should be reduced. The book may be read sequentially like a novel, but it will probably be handy to use the table of contents to navigate. Different reading devices handle tables of contents in a variety of ways, and the amount detail shown in the table of contents may be dependent on your reader. . The taxonomy, common names, and conservation status are generally based on the IUCN Red List of Threatened Species (www.iucnredlist.org) and volume 3 of Handbook of the Mammals of the World (2013), edited by Mittermeier, Rylands, and Wilson. New strepsirhine species described since 2012 are also included.
We hope you enjoy this little book and that it deepens your knowledge and understanding of Ranomafana’s lemurs and the threats to their survival in this oasis in a human-altered world. Please do all you can to protect the natural world and endangered lemur species. We’re very interested in your feedback. If you have comments or suggestions, please email us at customerserve@primate.org.
Noel Rowe and Marc Myers, editors
Lemurs
Infraorder Lemuriformes
Noel Rowe, Patricia C. Wright, and Rachel Jacobs
The lemurs, which are classified in the infraorders Lemuriformes and Chiromyiformes, are strepsirhine/prosimian primates found only on the island of Madagascar. This island country off the eastern coast of Africa has been separated from the mainland for 165 million years and isolated for 88 million years (Yoder et al. 2003). The ancestor to the living lemurs probably arrived on Madagascar by rafting or island hopping around 40 to 80 million years ago (Martin 2000). The subsequent diversification of lemurs on Madagascar has resulted in a unique array of endemic primate families. IUCN presently recognizes 100 lemur species, across 5 families: Cheirogaleidae (5 genera, 33 species), Daubentoniidae (1 genus, 1 species), Indriidae (3 genera, 19 species), Lemuridae (5 genera, 21 species with 6 subspecies), and Lepilemuridae (1 genus, 26 species) (IUCN Red List 2013).
These 5 groups do not represent the full range of lemur diversity, however. At least 17 lemur species have gone extinct. They are known from their skulls and bones that are not yet fully fossilized (are subfossils) (Jungers et al. 2002). These subfossil lemurs mostly date from 12,000 to 26,000 years ago, but many of these species were still living around 500 years ago (Simons 1997). Most subfossil lemurs were larger than the species living today. Living lemurs weigh from 30 g to around 7 kg (1 oz–15.4 lb), whereas subfossil lemurs weighed between 10 and 200 kg (22–440 lb), the largest being the size of a gorilla. The subfossil lemurs represent 3 extinct families (Megaladapidae [Fig. 1], Archaeolemuridae, and Palaeopropithecidae [Fig. 2])
(Fig. 1) Subfossil skull of the largest-known lemur (Megaladapis sp.), which was driven to extinction when humans arrived on Madagascar. (Noel Rowe)
(Fig. 2) Palaeopropithecus ingens subfossil skull. (Noel Rowe)
with eight extinct genera, including Megaladapis, Archaeoindris, Palaeopropithecus, Pachylemur, Archaeolemur, Hadropithecus, Mesopropithecus, and Babakotia (Mittermeier et al. 2010), as well as Daubentonia robusta, a giant member of Daubentoniidae (Jungers et al. 2002). Some of the extinct species exhibited modes of locomotion unlike those of any living lemur. For example, the sloth lemurs (Palaeopropithecidae) relied on suspensory locomotion (like that of a modern-day sloth) more than any living lemurs do today (Godfrey et al. 1997). Humans settled Madagascar about 2,000 years ago, and the extinction of most of the subfossil lemurs resulted from human disturbance, such as hunting and habitat destruction (Burney et al. 2004). Almost all of today’s living lemur species are threatened with extinction (IUCN Red List 2013).
Lemurs are members of the Strepsirhini infraorder. Strepsirhines exhibit a number of traits, many related to the skull that are considered ancestral, or “primitive,” for the order Primates. For example, strepsirhines share a bony ring around the eye socket (postorbital bar; Fig. 3) with monkeys and apes (haplorhines) but strepsirhine skulls lack a bony wall behind each eye socket. In a strepsirhine skull, the 2 bones of the forehead (the frontal bones), as well as the 2 halves of the lower jaw (mandible), are unfused (Fig. 4). In strepsirhines the bone around the eardrum (tympanic bone) is shaped like a ring (ectotympanic ring), whereas in many haplorhines it is shaped like a tube (ectotympanic tube). The relative contribution of different arteries that supply blood for the brain differs between the two groups. Many strepsirhines have 3 premolars in each half of the upper and lower jaw (2.1.3.3 × 2 = 36 teeth), while many haplorhines have only two premolars (2.1.2.3 × 2 = 32 teeth). Many strepsirhines have a specialized dental structure in the lower jaws, known as a toothcomb (Fig. 4). This feature is composed of the incisors and the canines, which protrude forward, and is used for feeding and grooming (Fleagle 1999).
(Fig. 3) Postorbital bar of a ring-tailed lemur (Lemur catta), a strepsirhine. (Noel Rowe)
(Fig. 4) Toothcomb and the unfused mandible of a ring-tailed lemur (Lemur catta), a strepsirhine. (Noel Rowe)
Other strepsirhine features include a grooming claw on the second digit of each foot (Fig. 5) and an ankle bone (talus) with a sloping lateral facet (Fleagle 1999). This second feature may be important for strepsirhines when grasping vertical branches (Gebo 1986). The reproductive anatomy of strepsirhines also differs from that of haplorhines including multiple pairs of nipples and a bicornuate uterus (Fig. 6) as opposed to the simplex uterus of most haplorhines (Fig. 7).
(Fig. 5) Grooming claw of a Sibree’s dwarf lemur (Cheirogaleus sibreei). (Noel Rowe)
(Fig. 6) The bicornuate uterus of strepsirhines. (Lucy Molleson)
(Fig. 7) The simplex uterus of all haplorhines except tarsiers. (Lucy Molleson)
Most lemurs have a tapetum lucidum, a reflective layer in the back of the eye that aids in seeing at low light levels and causes eyeshine when photographed with a flash. Ruffed lemurs (Varecia) and some species of true lemurs (Eulemur) may not have a tapetum (Kirk and Kay 2004; Kirk 2006). The presence of a tapetum lucidum and the lack of a retinal fovea (an area of the eye that provides acute vision) suggest that lemurs have low visual acuity; that is, they lack the ability to see fine details (Fleagle 1999).
In addition to these ancestral traits, the Lemuriformes have a number of unique behavioral characteristics (see Wright 1999 for full review). For example, whereas males are dominant to females in many monkey and ape species, females are dominant to males in most lemurs. Female lemurs win aggressive interactions with males and have feeding priority. Male and female lemurs are the same size (are monomorphic). Even though lemur species have diverse social systems, ranging from solitary foragers to large groups with multiple males and females, the genders are similar in size. Several species of the true lemurs (Eulemur) in the family Lemuridae have a cathemeral activity pattern (Tattersall 1988). This means they are active throughout a 24-hour period, with cycles of four hours of feeding and traveling followed by four hours of rest. Most other primates are strictly active during the day (diurnal) or during the night (nocturnal). All lemurs have low metabolic rates, and some nocturnal members of the dwarf lemurs (Cheirogaleidae) hibernate for four to six months in the cool dry season, when fruit is in short supply (Fig. 8).
Lemurs are highly seasonal breeders. Although this characteristic is not uncommon in other primates, lemurs are restricted to mating during only one 4- to 32-hour period that occurs within a one- to two-week annual breeding season. The timing of this season is hypothesized to be linked to the photoperiod (daily exposure to light) of their habitat (Wright 1999). This trait of lemurs is most likely due to their adaptation to the unique environment of Madagascar, which has high food resource seasonality and a harsh, unpredictable climate punctuated by cyclones. Given that such ecological conditions cause reproductive stress in females, this trait helps them survive and successfully reproduce, by saving their energy (e.g., Jolly 1984; Richard 1987) and maximizing their ability to exploit scarce resources (Wright 1999).
All living lemurs are primarily arboreal (Fleagle 1999), but ring-tailed lemurs (Lemur catta) spend a large amount of time on the ground (Jolly 1966; Fig. 9). All lemurs are adept leapers, but two families, Indriidae and Lepilemuridae, are particularly specialized for this behavior (Fig. 10).
(Fig. 8) A Sibree’s dwarf lemur (Cheirogaleus sibreei) hibernating in its underground burrow. It was found because it had a radio collar. (Marina Blanco—Natural Habitat)
(Fig. 9) Ring-tailed lemurs (Lemur catta) are the most terrestrial of the living lemurs. (Noel Rowe—Natural Habitat)
(Fig. 10) Sifakas push off backward from a branch, turn around in midair, and land feetfirst on a vertical support. (Propithecus diadema). (Noel Rowe)
Members of these families have legs that are longer than their arms, and they move through trees using a mode of locomotion known as vertical clinging and leaping (Fig. 11). In the other lemur families, the legs and arms are more similar in length, and the lemurs move using a combination of quadrupedal walking/running and leaping (Fleagle 1999).
Lemurs have highly diverse diets that consist of some combination of fruits, insects, leaves, flowers, and gums. The Indriidae and Lepilemuridae are highly folivorous (leaf-eating) and have a specialized gut for digesting leaves, and their cecum, which is located between the small and large intestines, is enlarged. Many lemurids eat a large amount of fruits (Fleagle 1999). In one genus, ruffed lemurs (Varecia), fruit makes up more than 90% of the diet (e.g., Britt 2000). Bamboo lemurs (Prolemur and Hapalemur) have a diet composed primarily of bamboo. Like the leaf eaters, they have an enlarged cecum for processing this difficult-to-digest food. Amazingly, members of these 2 genera are able to neutralize large amounts of cyanide, which is found naturally in young shoots of bamboo (Fig. 12). Several of the nocturnal dwarf lemurs (cheirogaleids) consume large amounts of gums (Phaner), insects and insect secretions (Mirza), and fruits (Cheirogaleus). The aye-aye (Daubentonia madagascariensis) eats large quantities of fruits and insect larvae (Fleagle 1999). To obtain insect larvae, this species taps on branches with its long, slender third digit and then listens for prey. Once the prey have been located, the aye-aye gnaws into the branch with its large incisors and probes for the larvae with the specialized third digit (Erikson 1994).
In recent years, our knowledge of lemur diversity has greatly expanded. Due to more careful field research and the use of DNA and molecular techniques, many species entirely new to science have been identified (Mittermeier et al. 2010). Currently, almost 3 times as many species are recognized as there were in 1992 (Groves 1993). Though the majority of the new species are nocturnal, recent research on diurnal sifakas (Propithecus) has found sufficient evidence to raise many previously described subspecies to the species level (e.g., Mayor et al. 2004). Still more species will be described in the near future (Mittermeier et al. 2010).
Of the 100 lemur species currently recognized by IUCN, 23 are listed as Critically Endangered, 52 are Endangered, 19 are Vulnerable, and 3 are labeled Data Deficient because so little is known about them. Only 3 small nocturnal species are designated as being of Least Concern (IUCN Red List 2013). The 5 most endangered lemurs are the Sahafary sportive lemur (Lepilemur septentrionalis), with fewer than 100 individuals; the silky sifaka (Propithecus candidus), with fewer than 250 individuals (Mittermeier et al. 2012); the greater bamboo lemur (Prolemur simus), with about 450 individuals (Madagascar Fauna Group 2010), and Sclater’s lemur (Eulemur macaco flavifrons) and the white-collared lemur (E. cinereiceps), each with a few thousand individuals (IUCN Red List 2013).
The island of Madagascar has undergone—and continues to undergo—large-scale and rapid habitat loss that has fragmented forests (Harper et al. 2007; Fig. 13). The practice of slash-and-burn agriculture (tavy) has resulted in a largely denuded landscape throughout the island (Gade 1996; Fig. 14). Forest habitat is threatened by logging for precious hardwoods, such as rosewood (Barrett et al. 2010; Fig. 15); mining for metals and minerals, including sapphires, cobalt, nickel, and copper; and drilling for petroleum (Yager 2004). Despite some local taboos (fady), lemurs are hunted for meat (Golden 2009). With these combined threats, the future of Madagascar’s unique biodiversity is uncertain. The plants of these forests may hold important discoveries for human health, such as the Madagascar periwinkle (also known as the rosy periwinkle; Fig. 16), from which the drug that cures childhood leukemia was developed (Cancer News Network 2011). Many Madagascan lemurs and their forests will be lost to extinction unless intensive conservation efforts are undertaken now.
(Fig. 11) Diademed sifakas (Propithecus diadema) and several other lemur species are vertical clingers and leapers. (Noel Rowe)
(Fig. 12) Golden bamboo lemurs (Hapalemur aureus) eat bamboo shoots, which contain many times the lethal human dose of cyanide. (Noel Rowe)
(Fig. 13) Aerial view of 2 forest fragments in Madagascar. (Noel Rowe)
(Fig. 14) Slash-and-burn agriculture, known as tavy, is responsible for much of Madagascar’s forest loss. (Noel Rowe)
(Fig. 10) Illegal logging for species like rosewood is a major threat to protected areas amid the recent political instability in Madagascar. (Noel Rowe)
(Fig. 16) The Madagascar periwinkle (Catharanthus roseus), native to the island, is the plant from which vincristine, a drug that treats a variety of cancers, was developed in 1959. (Noel Rowe)
Crossley’s Dwarf Lemur Cheirogaleus crossleyi
Grandidier 1870
Family Cheirogaleidae Subfamily Cheirogaleinae
Marina Blanco, Alexandra Müller
The body of Crossley’s dwarf lemur is 32% fat just before it hibernates. (Andreas Hapke—-Natural Habitat)
Taxonomy C. crossleyi is one of the C. major group elevated by Groves (2001). C. crossleyi now includes the population in Ranomafana that used to be considered C. major.
Distinguishing Characteristics C. crossleyi is reddish brown, with more brown on the back and the tail. The ears are darkly pigmented, with dark fur inside and outside. The eye rims display distinct blackish skin pigmentation and black hairs.
Physical Characteristics Head and body length: 264.0mm (10.4in). Tail length: 246.7mm (9.7in). Weight: NA. Ear length: 23.68mm (0.93in).
Locomotion Quadrupedal.
Diet Nectar and flowers, 50%; fruits, 45%; insects, 5%. Nectar is the main form of calories that C. crossleyi ingests to put on weight before hibernation. This species may lick the nectar from a single flower (Strongylodon sp.) for 2–7 minutes and can catch flying insects with both hands.
Life History NA.
Social Organization Solitary/neighborhood. Group size: NA. Home range: 4ha (10ac). Day range: NA. Emigration: NA. Activity budget: Feeding, 21%; resting, 51%; travel, 25%.
Behavior Arboreal; nocturnal. Vocalizations: NA. Sleeping sites: Crossley’s dwarf lemurs sleep in tree holes or nestlike structures during the active season and hibernate below ground in humuslike soil near tree roots. Nests are made of large leaves (Dombeya sp.). Individuals hibernate for 3–4 months in the high-altitude forest of Tsinjoarivo. Scent marking: NA.
Data Deficient
Present Threats Unknown, but habitat loss is a likely threat across the species’ range.
Madagascar
Habitat Rain forest, tropical, primary, littoral, secondary, degraded, high- to low-altitude forests. Elevation: 0–1600m (0–
Sibree’s Dwarf Lemur Cheirogaleus sibreei
Forsyth Major 1896
Family Cheirogaleidae, Subfamily Cheirogaleinae
Marina Blanco, Alexandra Müller
In Tsinjoarivo, Sibree’s dwarf lemur lives in a moist montane forest fragment that it shares with Crossley’s dwarf lemur (C. crossleyi). (Noel Rowe—Natural Habitat)
Taxonomy Disputed. Groves (2000) resurrected this species in the C. major group. Molecular analysis of samples from Tsinjoarivo, central eastern Madagascar, confirmed that C. sebreei is a separate lineage that is ancestral to other dwarf lemurs.1 A second population of this species was found in Ranomafana National Park in 2012.2
Distinguishing Characteristics C. sibreei has gray-fawn fur on the back and cap, with or without a darker dorsal median line, and light gray or creamy fur on the belly. The lighter coloration of the belly continues as bands extending onto the sides of the neck, but not the back. The eyes are surrounded by distinct, broad, and very black eye rings. The dominant color of the muzzle is only slightly grayer than that of the dorsal fur, and the rhinarium tends to be pink. The ears are dark, with sparse hair on their inner and outer surfaces.3
Physical Characteristics Head and body length: 220mm (8.7in).4 Tail length: 237mm (9.3in).4 Weight: 262.2g (9.3oz).4
Locomotion Quadrupedal.5
Diet NA.
Life History NA.
Social Organization NA. Group size: NA. Home range: 3.2–9.6ha (7.9–23.7ac).6
Behavior Arboreal; nocturnal.5 Vocalizations: NA. Sleeping sites: C. sibreei hibernates 150–200mm (6–8in) below ground in humus-like soil for up to 5 months.6 During the active season it uses tree holes exclusively as sleeping sites.6 Scent marking: NA.
Critically Endangered
Present Threats Habitat destruction and fragmentation.6
Madagascar
Habitat Tropical,5 high-altitude rain forest.3 Elevation: 1460–1670m (4790–5479ft).3
1Groeneveld et al. 2010 2Herrera n.d. 3Blanco et al. 2009 4Blanco 2010 5Petter et al. 1977 6Blanco 2011a
Rufous Mouse Lemur Microcebus rufusLesson 1840
Family Cheirogaleidae Subfamily Cheirogaleinae
Sylvia Atsalis
Rufous mouse lemurs have been observed licking the sap or gum of trees, though they prefer fruits and insects. (Noel Rowe—Natural Habitat)
Taxonomy Historically the name Microcebus rufus has been applied to mouse lemurs in the west and east of Madagascar, but the name now applies only to the rufous form in the east.
Distinguishing Characteristics Dorsally, the pelage is reddish brown, with the rufous element more prominent on the head. Ventrally, a gray base color shows beneath the white, off-white, or pale rufous tips. The tail may darken distally. There is a white or off-white median stripe down the muzzle between the eyes, but there are darkish hairs medial and rostral to the eyes. The cheeks are a paler brownish red than the head, and the throat is pale.
Physical Characteristics Head and body length: 114mm (4.5in). Tail length: 121.7mm (4.8in). Weight: 41.9g (1.5oz). Diploid number: 2n = 66. Additional characteristics: Body mass fluctuates seasonally. Some individuals fatten seasonally and hibernate in the dry season. At Ranomafana National Park (RNP) the highest body mass reached by a male was 88g (3.1oz), and one female reached 65g (2.3oz).
Locomotion Leaping, quadrupedal, typically moving in rapid bursts.
Diet Fruits, flowers, insect larvae, insects, other invertebrates, nectar or pollen, sap or gum; leaves (rarely). Fecal analysis at RNP indicated that these mouse lemurs consumed 3–15 varieties of fruits monthly, with 40–52 different fruits found in the diet. Chemical analysis of plant items eaten indicates an avoidance of tannins and alkaloids. Bakerella (mistletoe) fruits eaten by the mouse lemurs were high in lipids. When consuming insects, mouse lemurs devour the heads first. Small and soft insects are eaten in their entirety, whereas parts of larger insects, such as wings, legs, elytra, and antennae, are often left behind. .11 Total plants eaten: 24.8
Life History Gestation: 57d. Birth to weaned: 40d. Sexual maturity: 10mo. Age at 1st birth: 12mo. Birth interval: 12mo. Life span: NA. Additional life history: The timing of the onset of seasonal reproduction is photoperiod dependent, occurring around 3–4 weeks after the vernal equinox. Most females were in estrus in September, with 10 of 13 gestating in November, and the last gestating female found in February. Females generally gave birth in December. Male testicular volume began to increase in August, peaked at 2159 cu mm (0.13 cu in) in September, and remained high until November, returning to prebreeding levels by December. Females typically produce one litter of 1–3 offspring per year.
Social Organization Neighborhood/solitary. One-fourth were seen in pairs. Females shared spatial use, but fewer females were captured at each trap than males, making it unlikely that rufous mouse lemurs at RNP are territorial. Fewer than 10% of males present in the first period of one study were present at the study site a year later. The ranges of resident males were found to be larger than those of resident females. Social encounters were seen most often in April and May when newly independent young made their appearance. A male’s range overlapped 2–6 female ranges. Group size: 1–5 in one sleeping site. Home range: NA. Emigration: ♂.
Behavior Arboreal; nocturnal. Some males and females undergo seasonal fattening prior to hibernating during the dry season. Males increased body mass by 15–91% and after hibernation lost 26–39% of body mass and 16–44% of the circumference of the tail, where fat is differentially stored. Females increased body mass by 15–51% and lost 10–39% of body weight and 9–32% of tail circumference. The cold dry season between May and September is when this species goes into torpor, with more females than males hibernating. Males emerged from hibernation, on average, 7 weeks earlier than females. Associations: Rufous mouse lemurs have been seen competing for resources with each other and with Geoffroy’s dwarf lemurs, Cheirogaleus major. Competitive interactions involved chases, cuffing, and direct full-body contact. Mating: In captivity, a female permits the male to mate with her only on the day of receptivity. Mounting is repeated until penetration is successful, the process lasting 15–240 seconds. Vocalizations: Threat calls begin with a hoarse growl that develops into a series of sharp barks, with frequency increasing rapidly from 5 to 13 Hertz and rapidly decreasing again. One captive study found that rufous mouse lemurs vocalized relatively less than grey mouse lemurs (M. murinus) and that trill calls, associated with breeding, were absent from the male repertoire. Sleeping sites: During the daytime, M. rufus sleeps in tree hollows and leaf nests made of 50 to >240 leaves from several different plants. Nests with more than 3 occupants usually contained young mouse lemurs. Scent marking: NA. Additional behavior: M. rufus has been found at all heights in the forest, occasionally descending to ground level to forage for insects.
Vulnerable
Present Threats The IUCN states that the population of this species is decreasing. Habitat loss resulting from slash-and-burn agriculture may be leading to localized declines.
Madagascar
Habitat Primary, rain forest, seasonal, secondary, subtropical, tree plantation. Elevation: 900–1250m (2953–4101ft); 900–1000m (2953–3281ft).
Small-toothed Sportive Lemur Lepilemur microdon
Forsyth Major 1894
Family Lepilemuridae
Peter M. Kappeler, Leila Porter
The small-toothed sportive lemur is found in Ranomafana National Park, but it is not common or easy to see and has been the subject of only one short study. (Brian Woods—Natural Habitat)
Taxonomy This species was once considered a subspecies of L. mustelinus.1 Tattersall (2007) accepts the validity of this taxon.
Distinguishing Characteristics “The dorsal coat is thick and reddish-brown, and sports a dark midline stripe, while the underside, including the face and neck, are a pale gray-brown, sometimes with a yellowish tinge on the abdomen. The forelimbs and shoulders are a rich chestnut-brown, and the tail darkens toward the tip.”2 L. microdon also has a white lateral collar.1
Physical Characteristics Head and body length: ♂ 260mm (10.2in).3 Tail length: ♂ 270mm (10.6in).3 Weight: ♂ 970g (2.14lb).4 Ear length: ♂ 35.6mm (1.4in), ♂ (juvenile) 29.2mm (1.2in).3 Canine length: ♂ 6.70mm (0.26in).3 Diploid number: 2n = 24.1
Locomotion Vertical clinging and leaping.4
Diet Fruits; leaves (unspecified); flowers.2
Life History NA.
Social Organization Neighborhood/solitary.4 Group size: NA. Home range: 0.5ha (1.2ac).4
Behavior Arboreal; nocturnal.3 Vocalizations: Lepilemurs of the eastern Madagascan rain forest, as L. microdon is, have been observed to vocalize much less than the lepilemurs from western Madagascar, which is a dry forest and more open.2 Sleeping sites: Tangles of vines and leaves;2 tree holes in relatively large trees.4 Scent marking: NA.
Endangered
Present Threats “Unknown, although slash and burn agriculture is the main cause of forest loss in the eastern forests. Hunting pressure is also known to be high, and includes hunting with spears, and by chopping down trees known to have nest holes.”5
Madagascar
Habitat Montane, rain forest.4 Elevation: Mean, 629m (2064ft).6
1Andriaholinirina et al. 2005 2Mittermeier et al. 2010 3Porter n.d. 4Porter 1998 5Hoffmann 2008 6Porter n.d.
Red-bellied Lemur Eulemur rubriventer
I. Geoffroy 1850
Family Lemuridae
Stacey Tecot, Deborah Overdorff
This female is exceptional in that her eyes are different colors. Three infants were born in her group in late 2011, with all 3 surviving their first 6 months. (Noel Rowe—Natural Habitat)
Taxonomy The genus name of this species, originally in the genus Lemur, was changed to Eulemur in 1988.
Distinguishing Characteristics Overall, red-bellied lemurs have a dark chestnut brown body with a dark black tail. They are sexually dichromatic, with males having a solid brown chest and white patches of skin underneath the eyes that extend along the nose. Males also have a distinctive scent gland on the crown of the head used during scent marking, a behavior that often gives them a distinctive “flattop” appearance. Females, in contrast, have a white chest and no significant eye patches. Infants are born with the coloring of females; males begin to develop eye patches around 6–7 months of age but maintain their white belly until well beyond 9 months.
Physical Characteristics Head and body length: ♂ 357mm (14.1in), ♀ 358mm (14.1in). Tail length: ♂ 510mm (20.1in), ♀ 487mm (19.2in). Weight: ♂ 2.067kg (4.56lb), ♀ 1.960kg (4.32lb). Brain weight: 27.2g (0.96oz).
Locomotion Climbing, leaping, quadrupedal.
Diet Fruits, 88%; seeds, 0.04%; young leaves, 2.0%; mature leaves, 8.7%; flowers, 0.3%; nectar, 0.3%; bark, 0.01%; soil, 0.01%; buds, 0.6%; insects; fungus, 0.01%; millipedes (in October). E. rubriventer tends to swallow seeds whole when processing fruits. Total plants eaten: 96.
Life History Gestation: 126d. Birth to weaned: 135d. Age at 1st birth: 57mo; 48–60mo. Infants: Twins have been seen (8 pairs); all survived. Birth interval: 12mo, 24mo. Life span: 18y. Additional life history: Male and sibling care of offspring has been observed regularly.
Social Organization 1♂-1♀; shared care, paternal care, monogamous, hierarchical. Group size: 3.9. Home range: 20ha (49ac). Day range: 197–444m (646–1457ft). Emigration: Both natal males and females emigrate between 2 and 3 years of age. Activity budget: Foraging, 11.3%; travel, 10.5%; rest, 74.8%; other, 3.4%.
Behavior Arboreal; cathemeral. Evidence indicates that this species is moving up in elevation with increasing temperature due to climate change. Hierarchies: In captivity, females won the majority of agonistic interactions; most of these agonistic interactions were confined to the breeding context. In the wild, there is no clear hierarchy. Females lead group movements except during group formation, when females follow males. Associations: In the season of fruit scarcity, E. rubriventer will follow E. rufifrons groups and feed in the same tree. Infants were seen playing with E. rufifrons infants 3 times during a long-term study. Conflict resolution: Only 15 bouts of aggression were observed in the wild, usually involving weaning conflict between a mother and her offspring. Mating: Although mating has not been observed in the wild, E. rubriventer is presumed to be monogamous, based on paternity testing. Vocalizations: NA. Sleeping sites: Upper-story trees; secluded well-hidden spots. Sleeping sites are reused regularly. Scent marking: Anogenital marking rate, 0.9/h; head marking, 0.06/h (males only); palmar marking, 0.12/h.
Vulnerable
Present Threats Logging in the eastern rain forest; habitat loss due to slash-and-burn practices; hunting.
Madagascar
Habitat Tropical, primary, rain forest, secondary. Elevation: 400–2060m (1312–6759ft).
Red-fronted Brown Lemur Eulemur rufifrons
Bennett 1833
Family Lemuridae
Sara Martin, Deborah Overdorff
An adult male grooms a juvenile male. (Noel Rowe—Natural Habitat)
Taxonomy E. rufifrons was considered a junior synonym of E. rufus but is a distinct species, based on morphological and genetic evidence.
Distinguishing Characteristics Males have a grayish body, a creamy “beard,” and a variable reddish orangey patch on the forehead. Females are more indistinct than males and have a reddish-brown body and a white-and-black face. Both sexes have a dark nose.
Physical Characteristics Head and body length: ♂ 378mm (14.9in), ♀ 377mm (14.8in). Tail length: ♂ 499mm (19.7in), ♀ 508mm (20.0in). Weight: ♂ 2.178kg (4.80lb), ♀ 2.251kg (4.96lb).Locomotion Climbing, leaping, quadrupedal.
Diet Fruits, 59.3%; young leaves, 3.5%; mature leaves, 25.9%; flowers, 9.5%; nectar; bark 0.4%; soil; buds; insects (including walking sticks, red ants, flies, and wasps); animal matter (unspecified); millipedes (in October), bird eggs (rare), regurgitated stomach contents, feces.
Life History Sexual maturity: NA. Age at 1st birth: 48mo. Birth interval: 12mo. Life span: 15y.
Social Organization Multi♂-multi♀; fission-fusion. Natal males emigrate around 4 years of age. Group size: 9.5. Home range: 100ha (247ac). Day range: 961m (3153ft). Emigration: ♂ and ♀. Both sexes will switch groups several times throughout their lives. Activity budget: Foraging, 20%; travel, 28%; rest, 47%; other, 5%.
Behavior Arboreal; cathemeral. Mating: Seasonal. In some populations, multiple males mate with a female—younger core males mate first, followed by older males. Special male-female relationships have been observed in captive populations. Vocalizations: NA. Sleeping sites: Upper-story trees. E. rufrifrons does not use regular sleeping sites. Scent marking: Anogenital marking rate, 0.1/h; head marking, 0.02/h (males only); palmar marking, 0.002/h.
Near Threatened
Present Threats Habitat loss due to slash-and-burn agriculture, burning to clear pastureland, fuelwood gathering, and illegal logging. Hunting and trapping are also threats throughout the range of this species.
Madagascar
Habitat Tropical, deciduous dry, primary, rain forest. Elevation: 400–2600m (1312–8530ft).
Golden Bamboo Lemur Hapalemur aureus
Meier et al. 1987
Family Lemuridae
Patricia C. Wright, Chia L.Tan
A female and infant eating bamboo shoots. Golden bamboo lemurs are able to detoxify the large amounts of cyanide the shoots contain. (Noel Rowe—Natural Habitat)
Taxonomy A monotypic species first described in 1987.
Distinguishing Characteristics The face is dark, with golden yellow eyebrows, cheeks, and throat; the ears and underparts are pale yellow; and the dorsal pelage is russet brown. The tail, with a ringlike pattern, is russet brown, approaching black at the tip.
Physical Characteristics Head and body length: ♂ 348.0mm (348/25.4in), ♀ 367.5mm (367.5/25.4in). Tail length: ♂ 406.7mm (406.7/25.4in), ♀ 410.0mm (410/25.4in). Weight: ♂ 1514g (53.4oz), ♀ 1355g (47.8oz). Canine length: 7.94mm (0.313in).
Locomotion Climbing, leaping, quadrupedal, vertical clinging and leaping.
Diet Fruits, 4%; young leaves, 3%; mature leaves, 1%; leaves (unspecified), 3%; flowers, 1%; soil, 1%; bamboo (young leaf bases, pseudopetioles, and ground shoots), 88%; other (stems, orchids, mushrooms), <5%). Golden bamboo lemurs can eat bamboo shoots, which produce cyanide. The lemurs can tolerate 12 times the dose that would kill an average human. Total plants eaten: 25.
Life History Gestation: 138d. Birth to weaned: 180d. Age at 1st birth: NA. Birth interval: 12mo. Life span: NA.
Social Organization 1♂-1♀,1♂-multi♀. Group size: 4. Home range: 26ha (64ac). Emigration: ♂ and ♀. Activity budget: Foraging, 37%; travel, 8%; rest, 54%; social activity, 1%.
Behavior Arboreal; diurnal. Infants, which are born in October, are stashed in a special infant nest for the first month of life. The mother carries the infant in her mouth from one nest to another to keep the infant nearby while the family forages. Infants seem to be unable to cling for the first month. Associations: H. aureus and Prolemur simus have been seen within 10m (33ft) of one another for hours while foraging on bamboo in Ranomafana National Park. H. aureus has also been seen chasing P. simus. H. aureus has not been observed foraging near any other lemur species. Vocalizations: Adult males and adult females of a group sit together just outside the nesting site about 10 minutes before dawn and produce a territorial duet with an ascending crowlike cawing. The male and female calls are slightly different. This call is "contagious": each group gives this duet one after another. This same call can be given at other times in the morning, usually more often during the mating season. Other vocalizations include contact calls (high-pitched twitters), a low-level alarm call (tick-tick with tail wagging), and a high-level alarm call (a resonating, longer call with the tail churning like a windmill, then flight). Sleeping sites: The family sleeps together in a nest about 12m (39ft) high, often concealed by vine tangles and dead bamboo leaves. One group will have 4 or 5 nests about 300m (984ft) apart within its territory and, over a month's time, switches between them. One H. aureus nest over a stream was used for more than a decade. Food sharing: Only between parent and immature offspring (<2 years old). Scent marking: Males scent-mark antebrachially; females, anogenitally.
Critically Endangered
Present Threats Habitat loss and hunting.
Madagascar
Habitat Tropical; bamboo, montane; primary, rain forest; secondary. Elevation: 810–1625m (2657–5331ft).
Gray Bamboo Lemur Hapalemur griseus
Link 1795
Family Lemuridae
Chia L. Tan, Ute Radespiel, Mary Blanchard, Patricia C. Wright
H. g. ranomafanensis prefers eating the stems of young bamboo leaves. (Noel Rowe—Natural Habitat)
Taxonomy IUCN recognizes 3 subspecies, each with a different conservation status: eastern lesser bamboo lemur (H. g. griseus), Vulnerable; Gilbert’s lesser bamboo lemur (H. g. gilberti), Endangered; and Ranomafana bamboo lemur (H. g. ranomafanensis), Data Deficient. Mittermeier et al. (2010) also recognize these 3 subspecies. H. g. gilberti and H. g. ranomafanensis are chromosomally polymorphic (2n = 54, 55, or 56).
Distinguishing Characteristics The overall pelage of H. griseus varies from light gray to olivaceous to rusty brown. The head and shoulders are usually more reddish.
Physical Characteristics Head and body length: ♂ 271.3mm (10.7in), ♀ 253.7mm (10.0in). Tail length: ♂ 352.4mm (13.9in), ♀ 383.8mm (15.1in). Weight: ♂ 913.5g (2.01lb), ♀ 915.4g (2.02lb). Canine length: 5.5mm (0.22in).
Locomotion Climbing, leaping, quadrupedal, vertical clinging and leaping.
Diet Bamboo (young leaf bases, pseudopetioles, branch and ground shoots; 88%), fruits (5%), mature leaves (2%), leaves (unspecified, 4%), soil, other (stems, orchids, mushrooms; <3%); flowers (0.4)%. Two bamboo species make up 89% of this lemur’s diet. Total plants eaten: 40.
Life History Gestation: 137d. Birth to weaned: 120d. Age at 1st birth: 40mo. Birth interval: 15.9mo. Life span: NA. Additional life history: For the first 2–3 weeks, mothers park their single infant while they forage. Mothers may carry infants in their mouth for the first 1–3 weeks.
Social Organization 1♂-1♀,1♂-multi♀; ♀ dominance. Group size: 2.8, 6. Home range: 15–20ha (37–49ac). Day range: 419m (1375ft). Emigration: ♂ and ♀. Activity budget: Foraging, 48%; travel, 9%; rest, 42%; social activity, 1%.
Behavior Arboreal; diurnal. Mating: Mating occurs in June and July, with a subsequent birth season in October and November. Vocalizations: The most commonly heard vocalizations are bruuu, bruuu, before the group moves; kow kow, a lost call when a member loses sight of the others; and tsuuu, tsuuu, an alarm call. Sleeping sites: Vine tangles with a dark canopy. Scent marking: Males exhibit brachial scent marking; females, anogenital scent marking. Males scent-mark their tails, as do Lemur catta males.
Vulnerable
Present Threats Habitat loss due to slash-and-burn agriculture and the clearing of bamboo stands. Hunting is a major threat because H. griseus is commonly kept as a pet.
Madagascar
Habitat Tropical, bamboo, coastal, lowland, montane, primary, rain forest, secondary, subtropical. Elevation: 0–1625m (0–5331ft).
Greater Bamboo Lemur Prolemur simus
Gray 1871
Family Lemuridae
Patricia C. Wright, Chia Tan
Bamboo shoots produce cyanide to protect the plant, but P. simus eats them with relish, as if they were ice cream cones. (Noel Rowe—Natural Habitat)
Taxonomy Groves (2001) resurrected the genus name Prolemur and, based on 9 craniodental features, separated this largest species of bamboo lemur from the genus Hapalemur. Genetic studies of both genera support the separation.
Distinguishing Characteristics The overall pelage is a dark sooty gray. The ears have white tufts, and the rump (pygal) patch is reddish brown.
Physical Characteristics Head and body length: ♂ 376mm (14.8in), ♀ 388mm (15.3in). Tail length: 439mm (17.3in), ♀ 448mm (17.6in). Weight: 2.238kg (4.9lb), ♀ 2.250kg (5.0lb). Canine length: 7.6mm (0.30in).
Locomotion Climbing, leaping, quadrupedal, vertical clinging and leaping.
Diet Bamboo (young and mature leaves, pseudopetioles, branch and ground shoots with cyanide, culm pith, flowers; 98%), fruits( 0.5%), flowers (1%), bark (<1%), soil (<1%); other (stems, mushrooms; <1 %). The greater bamboo lemur depends on giant bamboo (Cathariostachys madagascariensis), which no other lemur can eat. Total plants eaten: 15.
Life History Gestation: 149d. Birth to weaned: 255d. Age at 1st birth: NA. Birth interval: 12.4mo. Life span: NA.
Organization Multi♂-multi♀, 1♂-multi♀; ♂ dominance, fission-fusion. Group size: 7–15. Home range: 40.3–62ha. Emigration: ♂ and ♀. Activity budget: Foraging, 41%; travel, 6%; rest, 50%; social activity, 3%.
Behavior Arboreal; cathemeral. Associations: In Kianjavato, P. simus has been observed in mixed groups with Eulemur rufifrons and Varecia variegata. Mating: In the wild there is a pronounced breeding season, with births taking place in October and November. In each reproductive season there may be up to 3 estruses, lasting up to 3 weeks each and spaced about 3 weeks apart. In the wild, females give birth to a single infant. Vocalizations: This species does not give long-distance dawn duets. A long-distance call, given during the day usually by an adult group member, resembles a loud bleat to bring members together (assembly call). A short chitter is an aggressive call given between group members, usually in a feeding context. The alarm call, a resonating rumble that gets louder and higher in pitch as the alarm becomes more intense, is accompanied by the caller's tail lashing; this call is given when predators are seen and is followed by silence. A similar call is given when aggression is shown toward unfamiliar conspecifics. A short purring call is given as a contact call. P. simus makes intense cracking noises with its teeth as it eats bamboo. Sleeping sites: P. simus sleeps in trees in groups of 2 or 3. Usually a mother and her offspring under a year old sleep together. It is rare for the entire group to sleep in the same tree. Individuals have been seen sleeping in the top of a tree fern. The sleeping height is usually 10–18m (33–59ft). Food sharing: Only between parent and immature offspring (<2 years old). Scent marking: Males scent-mark with chest and brachial glands; females scent-mark anogenitally.
Critically Endangered
Present Threats Habitat loss from mining, tavy, bamboo cutting, and illegal logging; killing with slingshots and snares.
Madagascar
Habitat Tropical; bamboo, lowland, montane; primary; rain forest, secondary. Elevation: 810–1625m (2657–5331ft).
Black-and-white Ruffed Lemur Varecia variegata
Kerr 1792
Family Lemuridae
Elizabeth A. Balko
A female V. v. editorum with 3 of her older infants. (Noel Rowe—Natural Habitat)
Taxonomy IUCN recognizes 3 subspecies: V. v. subcincta in the north, V. v. variegata in the middle, and V. v. editorum in the south. Some genetic work suggests that V. v. subcincta may be a subspecies of V. rubra.
Distinguishing Characteristics V. variegata has black and white markings, dense silky fur, and a white ruff extending around the ears, cheeks, and throat, accented by white ear tufts. The tail is long and bushy. Black patches dominate the coat color of the northern subspecies, and white is the more prominent color of those farther south.
Physical Characteristics Head and body length: ♂ 440.9mm (17.36in), ♀ 440.8mm (17.35in). Tail length: ♂ 590.7mm (23.2in), ♀ 610.3mm (24.0in). Weight: ♂ 3.6kg (7.9lb), ♀ 3.7kg (8.2lb). Canine length: ♂ 11.6mm (0.46in), ♀ 11.2mm (0.44in). Additional characteristics: V. variegata produces the richest milk of any lemur species.
Locomotion Climbing, leaping, quadrupedal, suspensory. The bipedal hanging and long-descent leaps of this species are unusual among lemurids.
Diet Fruits, 73.3–90.0%; seeds, 0.3%; young leaves, 5.8%; leaves (unspecified), 4.3%; flowers, 2.0–9.5%; gums, 0.5–2.8%; nectar, 1–21.5%; bark, 0.5%; soil, 0.3%; buds, 1.8%; insects, 0.1%; shelf fungus, 1.8%. After a severe cyclone hit Manombo forest, V. v. editorum switched from a fruit diet to leaves. V. variegata is an important seed disperser; in germination trials, seeds that passed through V. variegata sprouted faster and in greater numbers. An average group disperses 1,444 seeds per hectare annually. Total plants eaten: 40–83, depending on elevation and habitat conditions.
Life History Gestation: 102d. Birth to weaned: 120–240d. Juvenile: 12–24mo. Sexual maturity: 6–7y. Age at 1st birth: 28mo. Birth interval: 32mo. Life span: 19y.
Social Organization 1♂-1♀, multi♂-multi♀, multi♂-1♀; ♀ dominance, allomothering, shared care, shared care and suckling, monogamous, fission-fusion, community. A highly flexible social organization allows the species to adjust group size, composition, cohesion, and mating strategies in response to variable habitats and seasonal and environmental changes. This is the only primate known to combine fission-fusion social organization with cooperative breeding. Group size: 2.33–12. Home range: 30–134ha (74–331ac). Day range: 223.5–1463m (733–4800ft). Emigration: ♂ and ♀. Activity budget: Foraging, 33.3%; travel, 16.7%; rest, 39.3%; social activity, 3.0%; other, 7.7%.
Behavior Arboreal; diurnal; rarely active at night. V. variegata females make nests shortly after mating and put their infants in them at birth. Infants are transferred to a different nest at 3 weeks, and transfers increase as the infants age. Nest reuse is frequent, and females often use nests made by neighboring females from core groups in the community. Closely related females frequently park infants together as the infants mature, but this cooperative care (“kindergartens”) is initially rare. Infant parking and nesting of communally raised infants significantly increase both survival and infant growth rates. Parking socializes infants in dispersed fission-fusion societies. Hierarchies: Female dominance over males increases with increasing proportion of males in the group. Associations: V. variegata wins in food competition with several Eulemur species but does not associate with them. Coalitions: Female coalitions defend community boundaries, while male coalitions defend intergroup boundaries, especially during breeding season. Mating: Black-and-white ruffed lemurs are strict seasonal breeders. The female’s vagina remains sealed most of the year. Once the seal opens, males repeatedly mount receptive females during the 24-hour behavioral estrus. Copulation is marked by the male’s excited “squirming dance,” punctuated by whining vocalizations ending with a distorted abrupt quacking. Testicle enlargement peaks at copulation, then slowly shrinks as the female’s estrus ends. Female mate choice has been documented in captivity and the wild. Vocalizations: At least 18, including roar-shriek choruses (distinctive of ruffed lemurs; used for intergroup spacing, alarm, and intragroup coordination); pulsed squawk (high-urgency signal for rapid group reaggregation); bray (male advertisement call), intense chatter (submissive call by males when threatened by females); chuckle (aggressive call by females during female disputes and aggression). Sleeping sites: Large-diameter, tall trees (21–25m [69–82ft]) with multiple resting sites. Scent marking: Females scent-mark by rubbing their anogenital region on substrates. Males mark by first rubbing their gular sebaceous gland on the substrate, then rubbing their chest, chin, and neck back and forth over the area. Scent marking appears to be an integral part of mating behavior.
Critically Endangered
Present Threats Habitat loss due to slash-and-burn agriculture, logging, and mining; hunting; trapping for food in the Makira region. If tree species producing ample fruit crops used by V. variegata at key times of the year are cut, the lemurs will likely disappear from that forest (be extirpated). A reintroduction program at Betampona Natural Reserve has shown that captive-bred V. variegata can adapt to the wild and breed, but the cost was very high.
Madagascar
Habitat Tropical; cloud forest; lowland, primary, rain forest; remnant; secondary. Elevation: 70–1350m (230–4429ft).
Peyriéras’ Woolly Lemur Avahi peyrierasi
Zaramody et al. 2006
Family Indriidae
James Herrera
Woolly lemurs live in pairs and usually in close contact. Here the male is below the female, who is carrying her infant. (Noel Rowe—Natural Habitat)
Taxonomy Type specimen described in 2006. Two more “types” that would form a species complex were described by other authors.
Distinguishing Characteristics The dorsal fur of A. peyrierasi is gray-brown, the ventrum is gray or white, and the tail red-brown. The thighs are gray-brown on the outside and white on the inside, with small white bands visible along the inferior part of the legs and sometimes along the upper part as well. A white border of fur completely encircles the face in some individuals, and white beards and cheeks are present.
Physical Characteristics Head and body length: 263–331mm (10.4–13.0in). Tail length: 294–362mm (11.6–14.3in). Weight: 1068–1092g (2.35–2.41lb).
Locomotion Vertical clinging and leaping.
Diet Young leaves, 98%; mature leaves, 2%.
Life History Gestation: NA.
Social Organization 1♂-1♀. Group size: 1.84. Home range: 1.4ha (3.5ac). Day range: 457m (1499ft). Activity budget: Foraging, 22%; travel, 13.5%; rest, 59.5%; social activity, 5%.
Behavior Arboreal; nocturnal. Vocalizations: A whistle is used as an intragroup communication and/or an intergroup territorial advertisement. Ava hy is an alarm call. A “snorting and grunting” vocalization was given when the lemurs were disturbed by an observer. Sleeping sites: Vine tangles and forks of tree limbs >3m (9.8ft) above the ground. Scent marking: NA.
Vulnerable
Present Threats Habitat loss is presumably a threat. Population density is lower in secondary forest (9–25 individuals/sq km [23–65/sq mi]) than in primary forest (28–43 individuals/sq km [73–111/sq mi]). This species persists in forest fragments even as small as 1ha (0.4ac).
Madagascar
Habitat Tropical, primary, rain forest, secondary. Elevation: 0–1670m (0–5479ft).Lei et al. 2008 Andriantompohavana et al.
Milne-Edwards’ Sifaka Propithecus edwardsi
Grandidier 1871
Family Indriidae
Patricia C. Wright, Summer J. Arrigo-Nelson
Milne-Edwards’ sifaka is one of the most extensively studied lemurs, with more than 28 years of long-term data gathered. Sadly, half of all infants die during their first year, due to natural causes. (Summer Arrigo Nelson—Natural Habitat)
Taxonomy Elevated from a subspecies (P. diadema edwardsi) to a species based on a total-evidence analysis. P. d. holomelas may be a color variant of P. edwardsi, but this is impossible to confirm because today no sifakas are found in the region where they were described.
Distinguishing Characteristics P. edwardsi has dense black or chocolate brown fur that becomes lighter (browner) on the flanks. White flank patches sometimes extend and meet across the back.
Physical Characteristics Head and body length: ♂ 480mm (18.9in), ♀ 482mm (19.0in). Tail length: ♂ 447mm (17.6in), ♀ 450mm (17.7in). Weight: ♂ 5.5kg (12.1lb), ♀ 5.7kg (12.6lb). Canine length: ♂ 8.9mm (0.35in), ♀ 8.7mm (0.34in). Penis length: 38.4mm (1.51in). Diploid number: 2n = 44. Additional characteristics: No penile spines are present.
Locomotion Bipedal, climbing, leaping, suspensory, vertical clinging and leaping.
Diet Fruits, 35–46%; young leaves, 25–27%; mature leaves, 24–39%; flowers, 2%; insects,1%; insect larvae. Significant dietary differences are found in sifakas living in disturbed habitats, where they eat more leaves and fewer fruits than sifakas in pristine habitats. Sifakas consume “fruits” of the parasitic, subterranean Langsdorffia malagasica and aggressively fight over them.
Life History Gestation: 179d. Birth to weaned: 180d. Juvenile: 13–48mo. Sexual maturity: 42–66mo. Age at 1st birth: 4–6y mo. Birth interval: 19mo. Life span: 32y. Additional life history: Only 24% of females reach reproductive age (4y), and half of all infants die before reaching 1 year of age. Lifetime reproductive success for 1 male was 14 infants; for 1 female, it was 13 offspring, 5 of which lived to reproductive age.
Social Organization 1♂-1♀, multi♂-multi♀, 1♂-multi♀, multi♂-1♀; ♀ dominance, exclusive maternal care, shared care and suckling, hierarchical. Infanticide has been observed. Hostile group takeovers by a nonresident female who drives out the resident female have been observed 3 times in 24 years. The oldest resident female in groups with 3 females has used targeted aggression to oust the youngest reproductive female, who is often her daughter or granddaughter. In Ranomafana National Park, 15% of infants (9 of 60 in 24y) have been killed by both males and females. Group size: 5.3. Home range: 25.50ha (63ac; pristine forest), 37.22ha (92.0ac; disturbed forest). Day range: 891.50m (2924ft; disturbed forest), 1038.99m (3409ft; pristine forest). Emigration: ♂ (at 5–6y) and ♀ (at 4–5y). Later both sexes may secondarily disperse. Activity budget: Foraging, 27%; travel, 7%; rest, 44%; social activity, 5%; other, 17%.
Behavior Arboreal; diurnal. Lethal aggression was observed once in 24 years between 2 unrelated males who were resident in the same group for more than a year. This incident occurred about 2 months before the breeding season; the dead male’s 3-month-old offspring died 1 week later, and infanticide was suspected. Hierarchies: Females are dominant to males in both feeding and nonfeeding contexts, although aggression rates are very low. Stable linear hierarchies exist among subadults and adults. Coalitions: Mothers occasionally intervene on behalf of young offspring. Conflict resolution: P. edwardsi uses unsolicited submissive vocalizations, and submissive vocalizations following agonism, to reduce and help resolve conflict. Mating: Mating is limited to December and January. Females may copulate multiple times with the dominant male during their 1- to 2-day receptive period. Copulatory harassment has been observed. Vocalizations: Bark alarm (aerial predators), sneeze alarm (ground predators and miscellaneous disturbances), chatter call (submissive vocalization, solicited or unsolicited), movement call, contact call, infant chatter call. Sleeping sites: Large trees on ridgetops. Sleep site heights are selected in proportion to tree heights available; in their choice of sleep site height, individuals appear to be trying to maximize their escape route rather than choosing to sleep at higher heights as a predator avoidance strategy. Reproductive suppression: A fourfold difference in testicle size was observed between dominant and subdominant males (n = 2), suggesting that only 1 male may be mating with the female(s) within those groups. Food sharing: In a rare behavior that is not technically “sharing,” young sifaka offspring have been observed to take food from both their mothers and adult males. Scent marking: Males have anal and chest glands; females have anal glands. Males mark at twice the rate of females, with the highest rates occurring just before the breeding season, when sifakas may transfer between groups.
Endangered
Present Threats Habitat loss and fragmentation due to slash-and-burn agriculture; habitat degradation from selective logging, gold mining, and illegal rum production; hunting. In fragmented habitats, population densities are lower by almost 50%, and group size (2–3) is smaller than in undisturbed rain forest (group size, 5–9).
Madagascar
Habitat Tropical, secondary; edge; montane; cloud forest, evergreen, lowland, primary, rain forest. Elevation: 625–1600m (2051–5249ft).
Aye-aye Daubentonia madagascariensis
Gmelin 1788
Family Daubentoniidae
Eleanor Sterling, Erin McCreless
The aye-aye is named after the call it makes when disturbed. Local people often kill aye-ayes on sight because seeing one is thought to bring bad luck. (Noel Rowe)
Taxonomy The aye-aye is the only living member of the family Daubentoniidae. Fossils of a larger species, D. robusta, have been found in southwestern Madagascar.
Distinguishing Characteristics The aye-aye’s 2-layer pelage consists of a thick, short, cream-colored underlayer and an overlayer of long, coarse, blackish brown guard hairs. This unique primate has rodentlike dentition with continuously growing incisors, a dental formula of 1.0.1.3/1.0.0.3, claws on all digits but the thumb, abdominal mammary glands, and a nictitating membrane (“third eyelid”).
Physical Characteristics Head and body length: ♂ 467.8mm (18.4in), ♀ 460.0mm (18.1in). Tail length: ♂ 480.8mm (18.9in), ♀ 514.0mm (20.2in). Weight: ♂ 2.6175kg (5.77lb), ♀ 2.5720kg (5.67lb). Brain weight: 38.13g (1.35oz), 45.15g (1.59oz). Ear length: ♂ 96.8mm (3.81n), ♀ 97.0mm (3.82in).
Locomotion Climbing, leaping, quadrupedal, suspensory.
Diet Seeds (including Canarium), 12–85%; cankers, 2–44%; nectar, 3–18%; insect larvae, 5–42% (including wood borers); insects. The diet varies greatly seasonally.
Life History Gestation: 170d. Birth to weaned: 170d. Sexual maturity: 30mo. Age at 1st birth: 42mo. Birth interval: 30mo. Life span: 23y (captive); 31–32y.
Social Organization Neighborhood/solitary. Male home ranges are much larger than those of females and overlap with those of females and other males. Female home ranges are possibly nonoverlapping. Group size: NA. Home range: 31.7–214.6ha (78.3–530.3ac). Night range: ♂ 1.6–2.3km (1.0–1.4mi), ♀ 1.2–1.5 (0.75–0.93 mi). Activity budget: Foraging, 11.6%; travel, 55.2%; rest, 18.9%; other, 14.3%.
Behavior Arboreal; nocturnal. Mating: During each night of estrus, females exhibit a repetitive pattern of moving swiftly over 500–1000m (1640–3281ft), then sitting still and emitting long calls used only during the mating period. In response to this call, several males converge on the female. Males chase and fight with one another near the female, who repels some mating attempts while accepting others. A female may mate with more than one male during each night of estrus. Males exhibit testicular swelling a week before mating and increased scent-marking frequency. Vocalizations: A scream is used during aggressive interactions just before biting. A plea is used when an aye-aye is startled by the sudden appearance of another aye-aye. A sneeze is a response to the appearance of conspecifics, humans, and other lemurs. Agitated individuals snort as conspecifics approach. The primary contact call, a screech, is highly variable and is used differently in different contexts. The eep screech is used when nonantagonistic animals feed close together, often prior to locomotion; a brief, noisy aack screech is aggressively directed at conspecifics to maintain distance; and low-amplitude aack screeches are heard during the breeding season when many individuals are in proximity to one another. Infants use screams, pleas, and sneezes in the same contexts as adults do. Infants also use grunts to express aggravation. Sleeping sites: Aye-ayes sleep during the day in oval-shaped nests in tree forks or vine tangles at 7–20m (23–66ft). One individual may occupy a nest for a few days at a time; multiple aye-ayes may use the same nest at different times. Aye-ayes sometimes sleep in nests together or near one another. Scent marking: Head and chest rubbing; overmarking.
Endangered
Present Threats Habitat degradation; persecution based on cultural beliefs (fady). Aye-ayes are hunted for food but not for pets; villagers in some regions kill them because they are thought to be a bad omen.
Madagascar
Habitat Coastal, dry forest, evergreen, montane, primary, rain forest, fruit tree and coconut plantations. Elevation: 0–1875m (0–6152ft).
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