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Indri E. Geoffroy Saint-Hilaire, 1796

Indri E. Geoffroy Saint-Hilaire, 1796:46. Type species Lemur indri
Gmelin, by tautonymy. 3

Indris Cuvier, 1805: table 1. Emendation of Indri E. Geoffroy Saint-
Hilaire.

Lichanotus llliger, 1811:72. Type species Lemur indri Gmelin, by
subsequent designation. ;

Indrium Rafinesque, 1815:54. New name for Indri E. Geoffroy
Saint-Hilaire.

Lichanotes Temminck, 1827:xvi. Lapsus for Lichanotus lliger.

Pithelemur Lesson, 1840:208. Type species Lemur indri Gmelin,
by monotypy.

CONTEXT AND CONTENT. Order Primates, suborder
Strepsirhini, family Indridae, genus Indri, which includes only the
species 1. indri.

Indri indri (Gmelin, 1788)
Indri

Lemur indri Gmelin, 1788:42. Type locality “Madagascar.”

Indri brevicaudatus E. Geoffroy Saint-Hilaire, 1796:46. Based on
“I'Indri,” plate 88 of Sonnerat (1782:142).

Indri niger Lacépede, 1799:5. No locality given.

Indris ater 1. Geoffroy Saint-Hilaire, 1825:534. Lapsus for I. niger
Lacépede.

Pithelemur indri Lesson, 1840:208. Based on Gmelin’s L. indri.

Lichanotus mitratus W. Peters, 1871:360. Type locality “northern
Madagascar.”

Indris variegatus Gray, 1872:474. No locality given.

CONTEXT AND CONTENT. Generic context as above.
Two subspecies are recognized based on color (Groves 2001).

L. i. indri Gmelin, 1788:42, see above.
L. i. variegatus Gray, 1872:474, see above.

DIAGNOSIS. The indri (Fig. 1) is the largest extant lemur
(mean body mass 6.5 kg). Propithecus diadema diadema males
(6.4 kg) typically outweigh I. indri males (5.8 kg), but I indri
females are on average larger (7.1 kg—Glander and Powzyk 1998).
1. indri possesses a vestigial tail (length < 50 mm) much shorter
than that of P. d. diadema. Color pattern of 1. indri, predominately
black with whitish patches, is similar to Propithecus diadema ed-
wardst; where the ranges of the 2 species intersect, I. indri can be
distinguished easily by its prominent tufted ears and vestigial tail.
Although color pattern of Varecia variegata variegata is also sim-
ilar, I. indri is much larger and assumes a vertical body posture at
rest.

GENERAL CHARACTERS. Pelage color of 1. indri is var-
iable. Infants are extremely dark or completely black and develop
whiter areas between 4 and 6 months of age. Face remains black
but is encircled by a white ring. A white triangle occurs on the
lower dorsal region including the vestigial tail. . i. variegatus has
white patches on back of head, collar, forelimbs, and hind limbs.
White patches may be tinged with yellow, gray, or brown (Groves
2001; Mittermeier et al. 1994; Pollock 1975; Tattersall 1982; Thal-
mann et al. 1993). Eyes are yellow-green (Garbutt 1999).

Length of head and body ranges from 575 to 695 mm (Jenkins
1987). Length of tail ranges from 30 to 80 mm (Garbutt 1999;
Jenkins 1987; Mittermeier et al. 1994; Petter et al. 1977). Length

of hind limbs is equivalent to length of head and body (Garbutt
1999; Tattersall 1982).

Head is longer than broad, with nose moderately elongated
and covered with short hairs. Digits are haired to their tips, and
ears are rounded and covered with a bristly fringe. Arms are only
about one-fourth as long as legs, and hands are elongated with
digits 25 united by a membrane at the 1st knuckle. Toes are also
united along their basal halves. Ears are large, with a tufted ap-
pearance, and tail is rudimentary (Elliot 1912; Hill 1953).

Mean skull length for a sample of 73 indri was 102.6 mm
(range, 95.9-108.2 mm—Albrecht et al. 1990). Skull measure-
ments (in mm) of 1 National Museum of Natural History male spec-
imen (Fig. 2) are: postorbital width, 33.9; interorbital width, 18.4;
zygomatic width, 58.5; mastoid width, 43.7; rostrum width, 32.9;
length of bulla, 19.3; width of bulla, 15.0; palatal length, 30.7;
mandible length, 75.9.

DISTRIBUTION. Indri indri is confined to the northeastern
rainforests of Madagascar (Fig. 3) between sea level and 1,500 m
(Garbutt 1999; Petter et al. 1977). Currently, /. indri occurs north-
ward from the Mangoro River near Mahanoro (Mittermeier et al.
1994; Thalmann et al. 1993) to near Sambava (Mittermeier et al.
1994), although it may be extremely rare in the northern limits
near the Andapa basin (Tattersall 1982). I. indri does not occur in
the Masoala peninsula (Tattersall 1982). Historical evidence sug-
gests that the range recently extended as far north as Vohemar
(Schwarz 1931) and as far south as the Masora River (Grandidier
and Petit 1932; Hill 1953) and Mananjary (Lamberton 1939).
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A. Mittermeier/Conservation International.

Indri indri mother and young. Photograph by Russel
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Fic. 2.

Dorsal, ventral, and lateral views of cranium and lat-
eral view of mandible of Indri indri (male, United States National
Museum of Natural History 38949). Greatest length of skull is ca.
107 mm.

FOSSIL RECORD. Late Quaternary subfossils of 1. indri
have been found in the caves of the Ankarana Massif 75 km south
of Antisiranana at the northern tip of Madagascar. This region, now
composed of pockets of dry forest, may once have been connected
to the current range of the indri by corridors of rainforest. Alter-
natively, /. indri may once have included animals capable of oc-
cupying dry forest. Subfossils are also known from Ampasambazim-
ba in central Madagascar (Godfrey et al. 1999; Jungers et al. 1995;
Lamberton 1939). Also, Godfrey et al. (1999) illustrated a frag-
mentary subfossil humerus from Ampoza in western Madagascar
that may have belonged to indri. Thus, subfossil indri have been
identified positively from central and northern Madagascar and ten-
tatively from the west. These subfossils are a bit more robust than
recent animals (Albrecht et al. 1990; Godfrey et al. 1999; Jungers
et al. 1995).
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Fic. 3. Distribution of Indri indri. 1, I. 1.
variegatus; modified from Mittermeier et al. 1994.

indri; 2, 1. i.

FORM AND FUNCTION. Dental formula is either i 2/2, ¢
1/0, p 2/2, m 3/3, total 30 (Gingerich 1977; Gingerich and Ryan
1979; Hill 1953) or i 2/1, ¢ 1/1, p 2/2, m 3/3, total 30 (Schwartz
1974; Swindler 1976). The 2nd tooth in the lower tooth row is either
a slightly enlarged incisor or a displaced lower canine. Although
arguments in favor of the canine are cogent, Gingerich (1977) pre-
sented a compelling case for the more traditional view that the
incisiform teeth are indeed incisors. Upper incisors are separated
by a wide diastema and the long, closely spaced lower incisors form
a tooth comb (Godfrey 1976). Primary function of the tooth comb
is grooming, but it is also used in feeding (Pollock 1977). Both
upper premolars are unicuspids, and molars have 4 cusps (Fig. 2).
Canines are higher than premolars, and a diastema is not present.
Incisors are slightly subequal in size (Elliot 1912).

Alimentary system is highly specialized and reflects the indri’s
folivorous and frugivorous diet. Salivary glands are hypertrophied,
abdominal viscera and stomach are large, caecum is elongated,
intestine is uniform and lengthy, and colon is capacious and com-
pactly folded (Hill 1953; Pollock 1975). An ethmoid exposure oc-
curs in some specimens, indicating the existence of a true os pla-
num (Cartmill and Gingerich 1978). A large, membranous, laryn-
geal sac and mobile cheeks aid in vocalizations (Hill 1953; Jenkins
1987; Pariente 1979; Pollock 1986). The long thigh (mean femoral
length, 240.2), elongated foot, and long manus with pseudo-oppos-
able thumb are adaptations for vertical clinging and leaping (Demes
et al. 1991; Jenkins 1987). The indri has a tapetum, indicating
nocturnal ancestry. Vertebral formula is 7 C, 12 T, 8-9 L, 24 S,
and 14 Ca, total 43-46.
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ONTOGENY AND REPRODUCTION. /ndri indri reach-
es sexual maturity between 7 and 9 years of age. Females give
birth every 2-3 years after a gestation of 120-150 days. A single
offspring is born and carried ventrally for 4 months. The infant is
then carried dorsally and is capable of independent movement at
8 months (Garbutt 1999; Pollock 1975). Nursing decreases at 8
months and ceases at 1 year. Juveniles sleep with their mothers for
the 1st year and remain spatially and behaviorally close for 2 years

(Pollock 1975).

ECOLOGY. Indri indri inhabits lowland to midaltitude pri-
mary and secondary rainforest (Garbutt 1999). A series of parallel
ridges, aligned roughly north—south, composes the southern part of
the . indri range (Petter and Peyriéras 1974; Pollock 1975, 1977).
The ridges are ca. 400 m high, up to 2,000 m long, and separated
by valleys not exceeding 200 m in depth (Petter and Peyriéras
1974). Each ridge supports a heterogeneous rainforest comprising
tall, straight trees in the valley and short, thick trees at the highest
point (Pollock 1977).

Indri indri lives in small family groups of 2—6 composed
of an adult pair and their dependent offspring (Garbutt 1999;
Harcourt and Thornback 1990; Oliver and O’Conner 1980; Pol-
lock 1975). Pollock (1975) estimated indri density between 8
and 16 individuals/km?, corresponding to 3—5 groups. Petter and
Peyriéras (1974) estimated 1 group/km? and suggested Pollock’s
higher indri density was due to animals fleeing local agricultural
development; however, the estimate of Petter and Peyriéras
(1974) is based on vocalizations, which may not have been pro-
duced by all groups in the study area. This disparity in popu-
lation density estimates increases the difficulty in determining
the total population, but Mittermeier et al. (1992) estimated a
total population of 1,000-10,000 indri.

The main diet comprises leaves, fruits, buds, and flowers from
all levels of the canopy (Pollock 1975, 1977; Thalmann et al.
1993). Young leaves and leaf shoots are most often consumed un-
less fruit is available (Pollock 1977). Plant families most often con-
sumed in the northern range include Guttiferae for fruits and Laur-
aceae for leaves and buds (Thalmann et al. 1993) and in the south-
ern range Annonaceae, Euphorbiaceae, Guttiferae, Lauraceae,
Monimiaceae, Moraceae, and Sapindaceae (Pollock 1975). . indri
descends to the ground on ca. 75% of days to consume soil exposed
by fallen trees (Pollock 1977). Pollock (1977) gained the impres-
sion of an organized diet because /. indri consumes 5-12 species
daily, often choosing 3—4 of these species selectively and bypassing
other possible food sources.

In November and December, I. indri groups move downward
in the canopy to avoid seasonally abundant horseflies (Thalmann
et al. 1993). 1. indri has been protected from human predation by
local taboos, but recently nonnative tribes and foreigners have
hunted indri (Garbutt 1999; Thalmann et al. 1993).

Indri indri has never successfully bred in captivity. Only 1
individual has survived longer than 1 year in captivity, in a Forest
Station at Ivoloina (Petter et al. 1977; Thalmann et al. 1993).

BEHAVIOR. Indri indri is the most strictly diurnal lemur,
with an activity period of 5-11 h depending on season, temperature,
and atmospheric conditions (Garbutt 1999; Mittermeier et al. 1994;
Pollock 1975, 1979b). Indri sleep alone or in pairs 10-30 m above
the ground in nonspecific trees (Garbutt 1999; Mittermeier et al.
1994; Pollock 1975). Group members urinate and defecate in con-
cert at 1 of several designated defecation areas. Feeding occurs
throughout the day, including occasional progressions to change
feeding location. The nocturnal rest period is preceded by a groom-
ing session during which individuals may alternate with a grooming
partner but do not form chains (Pollock 1975, 1979b). Young, and
occasionally adult female, indri will play-wrestle silently, for a few
seconds to 15 min. A well-defined social displacement procedure
involves 1 individual inducing another to leave a resting or feeding
location by vocalizations or attempts to bite, wrestle, or kick. Social
activity increases during the summer months between November
and March (Pollock 1975).

Social observations suggest that adult female indri dominate
adult males (Pollock 1979b). Adult females were more often
groomed and less often groomers; adult females frequently dis-
placed males but were never displaced by adult males; adult males
were generally forced to occupy lower positions and poorer feeding
locations in the tree; and the adult male’s sexual advances were
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aggressively resisted. When breeding, copulation occurs between
December and March while hanging from a branch in a ventro-
ventral position (Thalmann et al. 1993).

Indri defend their territories by singing and scent-marking us-
ing glands or saliva from cheek and genital regions (Pollock 1975).
A narrow (50-m) band in which neighboring groups may range sur-
rounds each territory (Pollock 1979a). Ranging behavior is depen-
dent on food supply but may entail a progression to a threatened
territorial boundary. Groups generally move 300-700 m daily, trav-
eling the most distance in midsummer when visiting fruiting trees
(Pollock 1977).

While feeding, the animals usually sit or use 3 or 4 limbs to
hang. Resting posture is generally vertical, but 1. indri may sit
supported by a forked trunk or crouch on horizontal branches with
legs extended beyond forelimbs. Powerful leaps are the main form
of locomotion, although quadrupedal movements along horizontal
branches and bipedal hopping on the ground have been observed
(Walker 1979).

Indri indri communicates via several vocalizations. A soft,
quiet hum indicates imminent movement. An exhaled hoot from the
adult male or largest male offspring warns of ground predators or
disturbances. Aerial predators are announced by a loud, barking
roar. The aerial alarm bark is sometimes emitted to introduce the
main vocalization, a complex series of calls that form a group song.
The song may be spontaneous or a response to an airplane, thunder,
disturbance, or another group’s song (Pollock 1975). Cold and wet
weather decrease singing. Groups most frequently sing in the morn-
ing and during the austral summer. Generally, the adult male begins
the song with a long (up to 5.2 s) and low call (main frequency 750
Hz) and is almost immediately joined by the other group members.
Two further call types are a short (1.2-2 s) call in ascending pitch
(700-3,000 Hz) and a short (1.2-2 s), loud, high call (up to 9,000
Hz—Pollock 1986). Songs last 40-250 s and conclude with a duet,
usually by the adult pair. The adult female and male sing in any
part of the song, whereas younger individuals sing at the beginning
for a duration directly proportional to age (Pollock 1986). Cooper-
ation minimizes the length of pauses (Thalmann et al. 1993). Ca.
27-28% of songs are unanswered by other groups, although this
may be inaccurate because humans can hear the songs 1,500—
2,000 m away, but indri can perhaps detect songs up to 3,000 m
away (Oliver and O’Conner 1980; Pollock 1975, 1986). The group
does not climb higher in the tree to maximize carrying distance
before singing, and no overt change in behavior occurs when the
song has concluded (Pollock 1986). Eight rapid exchanges of song
between groups occurred when 1 group approached or crossed the
border of another group’s territory, suggesting the songs function as
territorial declaration (Pollock 1986). Other functions may include
reuniting temporarily dispersed individuals and advertising the
mating potential of a group via the individuals’ characteristic con-
tributions (Pollock 1975, 1986).

GENETICS. Indri indri has a diploid number of 40 chro-
mosomes. Twelve autosomes and the X chromosome are metacen-
tric, whereas 6 autosomes and the Y chromosome are acrocentric.
The remaining 20 autosomes are submetacentric (Rumpler 1975).

CONSERVATION STATUS. Indri indri is endangered and
has been given the Highest Priority rating for rarity, taxonomic
uniqueness, and discontinuity of habitat in the IUCN/SSC Primate
Specialist Group’s Lemurs of Madagascar: an action plan for their
conservation (Harcourt and Thornback 1990; Mittermeier et al.
1992, 1994; Thalmann et al. 1993). All Indridae species are listed
in Appendix One of the 1973 Convention on International Trade in
Endangered Species, and all Lemuroidea are in Class A of the
African Convention 1969 (Harcourt and Thornback 1990).

Seven wildlife reserves contain indri: Ambatovaky, Verezan-
antsoro, Betampona, Zahamena, Anjanaharibe-Sud, Mantady, and
Analamazaotra (Garbutt 1999; Mittermeier et al. 1992). These re-
serves are generally underfunded and often represent isolated hab-
itat surrounded by agricultural development (Harcourt and Thorn-
back 1990). Suggested conservation measures include additional
trails around reserves, more guards, additional reserves, and pop-
ulation surveys (Harcourt and Thornback 1990; Petter et al. 1977).

REMARKS. According to Hill (1953), the name indri was
given by Sonnerat, who mistook the Malagasy exclamation for
“there he is,” indri or indri izy, for the vernacular name. However,
the actual Malagasy word is iry, suggesting that Sonnerat must have
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not only misunderstood the meaning but also misheard or misre-
corded the word itself. The Malagasy name for the indri, babakoto,
means father of koto (koto, a little boy)—so given because the calls
made by indri seem to be those of a wailing father calling his lost
son. The common name for the indri was used in naming a recently
discovered paleopropithecid, Babakotia radofilai, an extinct rel-

ative of the indri (Godfrey et al. 1990).
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