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A. ETUDE MORPHOLOGIQUE DES ESPECES 

 

1. Eutriorchis astur, Madagascar serpent-eagle, Fandrasalambo 

2. Accipiter spp., Goshawk and Sparrowhawks 

3. Strigiformes: Tyto soumagnei, Madagascar Red Owl, Vorondolomena 

4. Asio madagascariensis, Madagascar Long-eared Owl, Hanka, Ankana 

 

B. ETUDE DE LA REPRODUCTION ET DU REGIME ALIMENTAIRE 

 

1. Predation on the Eastern Woolly Lemur (Avahi laniger) and other vertebrates by 

Henst’s Goshawk (Accipiter henstii). 

2. Breeding biology of Frances’s Sparrowhawk Accipiter francesii in a lowland 

rainforest of northeastern Madagascar. 

3. Breeding biology of Henst’s Goshawk Accipiter henstii on Masoala Peninsula,  

northeastern Madagascar. 

4. Nesting biology and diet of the Madagascar Harrier (Circus macrosceles) in 

Ambohitantely Special Reserve, Madagascar. 

5. Breeding biology and food habits of the Madagascar Kestrel (Falco newtoni) in  

northeastern Madagascar. 

6. Breeding biology and diet of Banded Kestrels Falco zoniventris on Masoala 

Peninsula, Madagascar. 

7. Nesting biology and food habits of the Peregrine Falcon Falco peregrinus radama in 

the south-west and central plateau of Madagascar. 

8. Breeding ecology of the endemic, Madagascan, Velvet Asity Philepitta castanea. 

 

C. INVENTAIRE ET SUIVI ECOLOGIQUE DES ESPECES 

 

1. Status and conservation of raptors on the Masoala Peninsula, Madagascar. 

2. Rapport sur l’inventaire ornithologique des zones sommitales du Parc national Masoala. 

3. Rapport de suivi écologique des oiseaux au cours de la saison 2001 dans le Parc  

National Masoala, Nord-Est de Madagascar. 

4. Inventaire ornithologique des oiseaux aquatiques dans les deux parcs marins (Ifaho et  

Ambodilaitry), au bord de la Presqu’île de Masoala.  

5. Espèces d’oiseaux migrateurs rencontrés sur les sites de deux parcs de Madagascar. 

6. Surveys, distribution and current status of the Madagascar harrier Circus macrosceles  

in Madagascar. 

 

D. NOUVELLES INFORMATIONS SUR LES ESPECES RARES ET SUPPOSEES 

DISPARUES 

 

1. First nest record and nesting behaviour of the Madagascar red Owl Tyto soumagnei 

2. First nest description, breeding behaviour and distribution of the Madagascar serpent-

eagle Eutriorchis astur 

3. First nest descriptions, nesting biology and food habits for Bernier’s Vanga, Oriolia 

bernieri, in Madagascar 

4. Rediscovery of the Madagascar pochard Aythya innotata in northern Madagascar 

5. First record of Torotoroka Scops Owl Otus madagascariensis nesting on the ground 
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E. PREDATION 

 

1. Breeding records and nestling predation of Henst’s Goshawks on Masoala Peninsula,  

Madagascar. 

 

F. ENCADREMENT DE LA POPULATION LOCALE SUR LA GESTION DES 

RESSOURCES NATURELLES ET LA CONSERVATION 

 

1. Community-Based Wetland Conservation Protects Endangered Species in Madagascar:  

Lessons from Science and Conservation. 

 

G. PUBLICATION SOUS PRESSE 

 

1. How research on endangered birds in Madagascar has assisted in their conservation? 

2. A new locality for the endangered microhylid frog Scaphiophryne boribory from  

northern Madagascar and rapid survey of the other amphibians of the Bemanevika 

region. Herpetology notes. 

3. The Frances’ Sparrowhawk Accipiter francesiae (Aves: Accipitridae) radiation on the  

Comoro Islands. 

4. Towards Madagascar’s protected area surface extension: Do endemism and threaten 

species remain useful critaria for site selection? Madagascar Conservation and 

Development 

5. Breeding biology and diet of the Yellow-billed Kite Milvus aegyptius at the  

Manambolomaty Lakes complex of Western Madagascar. 

6. First documentation of nest cohabitation of raptor and small bird in Madagascar: Case  

study of Madagascar buzzard’s Buteo brachypterus 

7. Breeding biology, diet, density and home range of the Torotoroka Scops Owl Otus 

madagascariensis in Tsimembo Forest, western Madagascar. 

 

2



3



4



5



6



7



8



9



10



11



12



13



14



15



16



17



18



19



20



21



22



 
 
 
 23



 
 
 

24



 

25



 

26



 

27



 

28



 

29



 

30



 

31



 

32



 

33



 

34



35



36



37



38



39



40



41



j. Raptor Res. 39(2):149-155 
¸ 2005 The Raptor Research Foundation, Inc. 

BREEDING BIOLOGY AND FOOD HABITS OF THE MADAGASCAR 

KESTREL (FALCO NEWTONI) IN NORTHEASTERN MADAGASCAR 

LILY-ARISON RENE DE ROLAND, JEANNENEY RABEARIVONY, 
HARILALAINA ROBENARIMANGASON, AND GILBERT RAZAFIMANJATO 

The Peregrine Fund's Project in Madagascar, B.P 4113, Antananarivo (101), Madagascar 

RUSSELL THORSTROM 1 
The Peregrine Fund, 5668 West Flying Hawk Lane, Boise, ID 83709 U.S.A. 

ABSTRACT.--We studied Madagascar Kestrels (Falco newtoni) on Masoala Peninsula, northeastern Mada- 
gascar during the 1997 and 1998 breeding seasons. We located five nest sites and observed eight nesting 
attempts during the two breeding seasons. All nests were in tree cavities and averaged 13.8 + 2.0 m 
(SE) above the ground in trees averaging 22.8 +- 0.8 m (SE) in height (N = 5 nests). Egg laying took 
place from mid-September to the first week of October. The modal clutch size was 4 + 0.9 (N = 6 nests, 
range 3-5 eggs). The incubation period averaged 28 d, varying from 27-29 d (N = 5 nests). Hatching 
occurred from the middle of October to the first week of November with young fledging in late No- 
vember. Of 24 eggs laid in six nests, 13 (54%) hatched, and seven (54%) of those hatchlings fledged; 
thus, a total of 1.2 young fledged per breeding attempt were produced and overall nest success was 
50%. The Madagascar Kestrel diet of 338 identified prey was composed of 93.8% lizards (N = 317), 
2.6% insects (N = 9), 2.4% amphibians (N = 8), and 1.2% birds (N = 4). 

KEY WORDS: Madagascar Kestrel; Falco newtoni; nesting biology; food habits; nests; productivity. 

BIOLOG• REPRODUCTIVA Y I-IJd3ITOS ALIMENTICIOS DE FALCO NEWTONI EN EL NORESTE 
DE MADAGASCAR 

RESUMEN.-•Estudiamos individuos de la especie P•tlco newtoni en la peninsula Masoala en el noreste de 
Madagascar durante las estaciones reproductivas de 1997 y 1998. Localizamos cinco nidos y observamos 
ocho intentos de nidificaci0n durante los dos periodos reproductivos. Todos los nidos se encontraron 
en cavidades en •rboles a una altura promedio de 13.8 + 2.0 m (EE) sobre el suelo yen •rboles con 
una altura promedio de 22.8 + 0.8 m (EE) (N = 5 nidos). La puesta de huevos ocurri6 desde mediados 
de septiembre hasta la primera semana de octubre. E1 tamafio modal de la nidada fue de 4 -+ 0.9 huevos 
(N = 6 nidos, rango 3-5 huevos). E1 periodo promedio de incubacitn fue de 28 dias, variando entre 
27-29 dias (N = 5 nidos). La eclositn ocurri6 desde mediados de octubre hasta la primera semana de 
noviembre y el abandono del nido por parte de los polluelos ocurri6 a fines de noviembre. De los 24 
huevos puestos en seis nidos, 13 (54%) eclosionaron, y siete (54%) de los polluelos que eclosionaron 
abandonaron el nido. Por lo tanto, se produjeron un total de 1.2 juveniles que abandonaron el nido 
por intento de nidificaci0n, y el fixito de nidificaci0n general fue del 50%. La dieta de F. newtoni, basada 
en 338 presas identificadas, estuvo compuesta en un 93.8% por lagartijas (N = 317), en un 2.6% por 
insectos (N = 9), en un 2.4% por antibios (N = 8) yen un 1.2% por aves (N = 4). 

[Traduccitn del equipo editorial] 

Madagascar has three resident species of falcons: 
Madagascar Kestrel (Falco newtoni newtoni), Banded 
Kestrel (F. zoniventris), and Peregrine Falcon (F. pe- 
regrinus radama), and two wintering species, Eleo- 
nora's Falcon (F. eleonorae) and Sooty Falcon (F. 
concolor). Although the Madagascar Kestrel is the 

• Email address: rthorstrom@peregrinefund.org 

most common raptor in Madagascar (Siegfried and 
Frost 1970), detailed information on its biology 
and natural history are lacking (Langrand and 
Meyburg 1984, Langrand 1990). This species is 
widely distributed throughout Madagascar and is 
found in open grasslands, savannah habitat, de- 
graded forests, and in the vicinity of villages and 
towns. This falcon has two distinctive color 

morphs: pale and rufous (Siegfried and Frost 1970, 
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Cade 1982, Langrand 1990). In this paper, we re- 
port basic information on the breeding biology 
and food habits of the Madagascar Kestrel. 

sions, nest depth, and internest distance) were measured 
after the young had fledged. 

RESULTS 

STUDY AREA AND METHODS 

This study was conducted within the secondary habitat 
and cultivated terrain surrounding Ambanizana Village 
(49ø57'E, 15%7'S), situated at the western boundary of 
the Masoala National Park (MNP; Robenarimangason 
1999). 

Most of the peripheral zones of the MNP, are com- 
posed of degraded forest, secondary forest, and fallow 
land intermixed with cultivated areas (crops include 
cloves, coffee, vanilla, and bananas). The MNP itself con- 
sists of 230 000 ha of primary forest with a typical canopy 
height of 25 m and with some emergent trees exceeding 
30 m (Guillaumet 1984). The forested terrain is moun- 
tainous, and lacks roads and a trail system. The altitude 
in the park ranges from sea level to 1230 m (Nicoll and 
Langrand 1989). The current study was undertaken in 
the lower altitude and cultivated areas ranging from sea 
level to 200 m above sea level. The annual mean rainfall 

at Andranobe Field Station, 7 km south of the study site, 
is 6049 mm (Thorstrom et al. 1997). The dry season is 
from October to mid-December (Rene de Roland 2000). 
The climate is mild and the annual mean temperature 
varies from 18-31øC. 

The study period was from September 1997-January 
1998 and September 1998-January 1999, which coincides 
with the kestrel's breeding season. During September 
and October, we searched for nesting pairs by following 
vocalizing and flying adults. Observations were made at 
least 50 m from nests, and five and three nests were mon- 
itored during the 1997 and 1998 breeding seasons, re- 
spectively. 

Nests were observed from courtship up to post-fledg- 
ling period, and 521 hr 22 min of observation were com- 
pleted. We recorded copulation frequency (per hr and 
d) and duration (sec), clutch size (number), incubation 
period (d), nest attendance (percent of observation 
ume), dispersal of young (d), and productivity. Egg di- 
mensions (length and breadth), and egg and nestling 
mass were measured using vernier calipers (with 0.01 mm 
of precision) and Pesola spring-balance scales (0.1 g pre- 
cision), respectively. Daily nest observations were made 
from 0600-1800 H with 10x binoculars and a zoom spot- 
ting scope. While making observations at nests prey items 
were identified during prey deliveries. 

Kestrels were trapped with a bal-chatri, a noose carpet 
fixed over the nest entrance, or a "wire hoop trap" (Ber- 
ger and Mueller 1959, Thorstrom 1996). Morphometric 
measurements taken were: wing chord (mm), tail and 
tarsi length (mm), and body mass (g). One breeding pair 
of adult kestrels was radiotagged to estimate their rang- 
lng area. The kestrels were radio-tracked from October- 
December 1998 by homing on foot, and locational fixes 
were recorded using an Eagle Explorer Global Position 
System (GPS; Eagle Electronics, Catoosa, OK U.S.A.) with 
30-m of accuracy. The home range was estimated by the 
minimum convex polygon (MCP) of the locations using 
Ranges 1V software (Kenward 1990). Several nest site pa- 
rameters (i.e., nest height, nest tree height, nest dimen- 

One pair of Madagascar Kestrels was trapped 
and marked during this study. The adult female 
measurements were wing chord, 200 mm; tail 
length, 129 mm; tarsus length, 38.2 mm; and body 
mass, 122 g. The adult male measurements were 
wing chord, 195 mm; tail length, 110.5 mm; tarsus 
length, 37.0 mm; and body mass, 110 g. 

Five nesting attempts were observed during the 
first season, 1997-98, and three were documented 
during the second field session, 1998-99. Of the 
five nesting pairs observed during the two breed- 
ing seasons, three pairs were composed of a pale- 
morph male and a rufous-morph female, one pair 
was of a rufous-morph male paired with a pale- 
morph female, and one pair included both rufous- 
morph individuals. 

Nest Characteristics. During this study, all nests 
observed for Madagascar Kestrels were placed in 
natural-tree cavities, with a decayed wood substrate, 
in secondary and human-modified habitat. The 
trees identified for nesting were mandrorofo (Tra- 
chylobium rerrucosum), hintsia (Afzelia bijuga), lalona 
(Weinmania sp.), and dead unidentified snags. 
Madagascar Kestrel nests averaged 13.8 -+ 4.5 m (N 
= 5) above the ground in trees averaging 22.8 -+ 
1.9 m (N = 5) in height. Nest cavities were oval- 
shaped and measured 61 _+ 55.1 cm (N = 2) by 
33.5 _+ 16.2 cm (N = 2) with an interior depth of 
22.5 + 3.5 cm (N = 2). The distance between two 
neighboring nests averaged 675 _+ 386.2 m (N = 
4, range 300-1200 m). 

Nesting Biology. Courtship activity involved vo- 
calizations, nest site visits with food deliveries to 

the female, and copulations. The courtship period 
was marked by flights (e.g., in open areas and over 
trees) and accompanied by moderate fluttering of 
wings. During periods of inactivity, the kestrel pair 
perched together in the top of dead branches of 
trees. Courtship behavior, either flights or periods 
of inactivity, was associated with loud calls "itsi, kit- 
si, kitsi, kitsi." During this period, the male's pri- 
mary role seemed to be showing the female poten- 
tial nesting sites. 

Copulations usually occurred after prey deliver- 
ies from the male to the female. Copulations oc- 
curred on the top of dead branches. During cop- 
ulations, the male emitted a "iiitsi, kitsi, kitsi, 
kitsi..." that continued to the end of this activity. 
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Table 1. Number of prey items delivered by male and female Madagascar Kestrels at Masoala Peninsula, Madagascar, 
during the breeding seasons of 1997 and 1998. 

SEX COURTSHIP INCUBATION NESTLING POST-FLEDGING TOTAL 

Male 13 110 130 18 271 

Female 0 0 28 39 67 
Total 13 110 158 57 338 

The highest frequency of copulations during a 1 
hr period occurred between 0600-0700 H (N = 13 
of 91 observed copulations). Copulations were also 
frequent during the 0800-1000 H (N = 28) and 
1300-1500 H (N = 28). Ten days prior to the onset 
of incubation, the frequency of copulations aver- 
aged 9.1 - 0.4 (SE) times per day (N = 91 copu- 
lations, range 7-11). Copulations averaged 4.9 + 
1.6 sec in duration (N = 44, range 3-8 sec). Three 
copulation attempts were also observed during the 
late incubation and nestling period. 

Egg laying took place from mid-September to 
the first week of October. The earliest egg was laid 
on 18 September 1997 and the latest was on 5 Oc- 
tober 1997. The mean clutch size was 4.0 + 0.9 (N 
-- 6 nests, range 3-5 eggs). Eggs measured 33.9 
mm + 0.9 mm X 28 mm + 0.6 mm and their mass 

was 14.3 + 0.6 g (N = 5 eggs) during the first week 
of incubation. Eggs were pale white with dark 
brown spots. 

Constant incubation seemed to be initiated fol- 

lowing the laying of the second egg. The incuba- 
tion period averaged 28 d and varied from 27-29 
d (N= 5 nests: 27 d IN = 3], 29 d IN = 2]). 
Incubation was done by females only, and they in- 
cubated for 88.5% of the observation time and 

were absent for 11.5% of the time (N = 153.1 hr). 
The male's responsibility during this period was 
providing food to the incubating female. Prey ex- 
changes occurred on branches of trees neighbor- 
ing the nest tree. 

Nestling and Fledgling Period. Up to 6 d of age, 
the young were constantly brooded by the female 
(96.5% of the observation time IN = 20.7 hr]). 
Brooding progressively decreased to 38.7% just pri- 
or to the time of fledging. Young were fed solely 
by the female until about 15 d of age when they 
were able to feed themselves, were active in the 

nest, and completely covered with contour feath- 
ers. After about 15 d of age, prey delivered by the 
adults was dropped into the nest cavity from the 
entrance. Both the male and female provisioned 
the young with food during the nestling period 

(Table 1). During this period, the adult female was 
very aggressive toward other cavity-nesting birds 
(e.g., Madagascar Starlings [Hartlaubius aurata] 
and Broad-billed Rollers [Eurystomus glaucurus]), 
and occasionally attacked them. 

Nestlings were observed wing exercising at the 
cavity entrance at 3 wk of age. Two to three days 
before fiedging, two males weighed 112 g and 118 
g, and one female was 128 g. Young fledged at 23- 
24 d of age (N = 7 young). After fiedging, the 
young were observed perching together in trees 
close to the nest tree. During the second week after 
fiedging, they were observed catching insects and 
attacking prey, and the prey delivery rate by adults 
decreased progressively. Young dispersed from 
their natal areas at 44-45 d of age (N = 7 young). 

Reproductive Success. In six fully-documented 
nests containing 24 eggs, 13 (54%) eggs hatched 
and 7 (54%) of the hatched young fledged. In to- 
tal, seven young fledged from three successful 
breeding attempts, for a productivity of 2.3 young 
fledged per successful nest. Overall productivity 
was 1.2 (7/6 pairs) young per nesting pair. Nest 
success for the 2 yr of this study was 50% (3/6 
pairs; Table 2). 

In the six nesting attempts during the two breed- 
ing seasons, one nest failure occurred during in- 
cubation and two during the nestling period. In 
1997, we believe one nest failed during incubation 
due to nest competition with a pair of Broad-billed 
Rollers for the cavity, and the nest was abandoned 
by the kestrel pair prior to hatching. In another 
instance in 1997, three nesdings were killed and 
partially eaten by an unknown predator. In 1998, 
one nest failed when the eggs were eaten and an- 
other nest failed during an intense 5-d rain storm 
when the nestlings were found dead in and below 
the nest, possibly due to lack of sufficient brooding 
by the adult female or due to water in the nest 
cavity. 

Food Habits. Madagascar Kestrels used different 
hunting strategies, including hovering flight and 
perch hunting. Prey on the ground was hunted 
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Table 2. Reproductive success of six fully-documented breeding attempts of the Madagascar Kestrel (Falco newtoni) 
during 1997 and 1998 at Masoala Peninsula, Madagascar. 

MEAN NUMBER NUMBER OF FLEDGLINGS/ NEST SUCCESS 
BREEDING NUMBER OF CLUTCH EGGS HATCHED YOUNG FLEDGED BREEDING PERCENT 

YEAR ATTEMPTS EGGS SIZE (%) (%) ATTEMPTS (N) 

1997 4 16 4 10 (63) 4 (40) 1.0 (4/4) 50 (4) 
1998 2 8 4 3 (38) 3 (100) 1.5 (3/2) 50 (2) 
Total 6 24 4 13 (54) 7 (54) 1.2 (7/6) 50 (6) 

from the air by stationary flight or "hovering," 
ending in the kestrel plunging down and capturing 
the prey. The second method was scanning for 
prey from a high lookout, usually from a tree. 
Once prey was located, kestrels bobbed their heads 
several times as if sighting in on the prey before 
gliding down to seize their quarry. During the two 
study seasons, 1997 and 1998, we recorded 370 
Madagascar Kestrel prey items, mainly those 
brought to nests; 338 were identified. Plated lizards 
(Zonosaurus brygooi and Z. madagascariensis) com- 
prised 93.8% (N = 317), insects 2.6% (N = 9), 
amphibians 2.4% (N -- 8), and birds 1.2% (N = 
4). Adult males and females delivered different 
quantifies of prey during the different breeding 
periods (Table 2). In total, of 338 identified prey, 
80.2% (N-- 271) and 19.8% (N-- 67) were deliv- 
ered by males and females, respectively. 

During the 1998 breeding season, one nesting 
pair of radio-tagged kestrels had an estimated MCP 
home range of 25.6 ha (N -- 30 locational fixes). 

DISCUSSION 

The Madagascar Kestrel is considered to be one 
of the most common and widespread raptor spe- 
cies throughout Madagascar (Rand 1936, Siegfried 
and Frost 1970, Langrand and Meyburg 1984). Fer- 
guson-Lees and Christie (2001) stated "...this is 
probably the only Malagasy raptor to have gained 
from deforestation, and is clearly under no 
threat." This species appears to be benefiting from 
deforestation (Langrand and Meyburg 1984), and 
on the Masoala Peninsula, kestrels are occupying 
openings, secondary and human-modified habitats 
adjacent to intact forest fragments and the primary 
forest (Rene de Roland 1994). 

Cade (1982) commented that Madagascar Kes- 
trels show more pronounced sexual-size dimor- 
phism in comparison to most kestrel species based 
on work by Siegfried and Frost (1970), who re- 
ported males averaging 72.9% of female mass 

(males averaged 105 g [90-117 g, N -- 4] and fe- 
males averaged 144 [131-153 g, N -- 7]). We were 
not able to document the extent of sexual dimor- 

phism, as we measured only one pair, and in this 
single instance the male was 90% of the female's 
mass. 

All nests found in this study were situated in nat- 
ural-tree cavities. All cavities seemed to have devel- 

oped through decay, where a limb had broken or 
the tree's heartwood had a rotten opening the in- 
terior. Langrand (1990) reported that Madagascar 
Kestrel nests can also be found in cliff holes, under 

house roofs, and infrequently in old nests of other 
avian species. The Seychelles Kestrel (E araea) and 
Mauritius Kestrels (E punctatus) are known to use 
tree cavities for nesting and also potholes in cliff 
faces (Temple 1977, Cade 1982, Watson 1992). On 
Masoala Peninsula, rocky and potholed cliff faces 
are extremely rare and are unavailable for nesting 
sites for Madagascar Kestrels. 

In the central plateau region of Madagascar, this 
species is known to occupy buildings for nesting as 
is the Seychelles Kestrel (Watson 1992). However, 
on the Masoala Peninsula humans are recent in- 

habitants in this region and large suitable build- 
ings for nesting kestrels are nonexistent. In south- 
western Madagascar, kestrels occupy abandoned 
nests of other birds (e.g., Pied Crow [ Corvus albus]; 
Rene de Roland pers. obs.). In the northeastern 
region, old stick nests are built (and usually occu- 
pied) by larger raptors inside forested habitat, and 
this tends to exclude kestrels from using this type 
of nesting structure. Consequently, the human 
degradation of forested habitat on Masoala Pen- 
insula has left isolated trees for nesting habitat for 
Madagascar Kestrels. Madagascar Kestrels do not 
seem to be highly selective in regard to tree species 
or nest height they use, but are dependent on the 
availability of suitable tree cavities within the hu- 
man-modified habitat. On Masoala Peninsula, car- 

45



JUNE 2005 BREEDING BIOLOGY OF THE MADAGASCAR KESTREL 153 

ity nesting by Madagascar Kestrels differed mark- 
edly from sympatric Banded Kestrels, which placed 
their nests only inside arboreal-epiphytic ferns 
(Thorstrom 1999, Rene de Roland et al. 2005). 

During research conducted on raptors on Ma- 
soala Peninsula from 1991-97, no Madagascar Kes- 
trels were found nesting inside the intact primary 
forest (Rene de Roland 1994, Robenarimangason 
1999, Thorstrom and Rene de Roland 2000). In 
contrast, the Mauritius Kestrel and Seychelles Kes- 
trel did occupy and nest in dense forests, forest 
fragments and secondary forest patches (Cade 
1982, Watson 1992, Cade and Jones 1993). 

Most of the breeding biology of this species fol- 
lows the usual kestrel pattern and behavior, but 
there are some exceptions. For instance, the court- 
ship period is marked by a distinct flight consisting 
of a series of climbs and dives with continuous pow- 
erful wing beats as seen in American Kestrels (F. 
sparverius; Willoughby and Cade 1964) and Euro- 
pean Kestrels (E tinnunculus; Brown and Amadon 
1968), but we did not observe such courtship 
flights for Madagascar Kestrels or the sympatric 
Banded Kestrels in this region (Rene de Roland et 
al. 2005). Seychelles Kestrels do not display this 
specialized courtship flight either (Vesey-Fitzgerald 
1940). Both sexes of Madagascar Kestrels, Banded 
Kestrels, as well as the Seychelles Kestrel do emit 
specific vocalizations during the courtship period 
(Watson 1993, Rene de Roland et al. 2005). The 
copulation duration of 5 sec (range 3-8 sec) for 
the Madagascar Kestrel was slightly shorter than 
the sympatric Banded Kestrel with a mean near 8 
sec (range of 5-10 sec; Rene de Roland et al. 
2005). 

Newton (1979) noted that the eggs of smaller 
raptor species are laid every couple of days, but in 
this study we observed Madagascar Kestrels laying 
eggs daily. At one nest in 1997, five eggs were laid 
on five consecutive days. The fresh egg masses for 
Seychelles Kestrels, 12.4 g or 14% of mean female 
body mass (N = 10 eggs; Watson 1993) and Amer- 
ican Kestrels, 13.8 g or 11.2% of mean female body 
mass (N = 53 eggs; Balgooyen 1976) are compa- 
rable to those of Madagascar Kestrels (14.3 g or 
10% of female body mass) from this study. 

Cade (1960) noted that the genus Falco requires 
28-30 d of incubation. The incubation period for 
Seychelles Kestrels was 28-31 d (Watson 1992), for 
Mauritius Kestrels about 30 d (Cade 1982), and we 
found a similar period for the Madagascar Kestrel 
ranging from 27-29 d. 

Like Seychelles Kestrels (Watson 1993) and 
Mauritius Kestrels (Cade 1982), both female and 
male Madagascar Kestrels contributed to prey pro- 
visioning during the nestling period. Madagascar 
Kestrels dropped prey into the nest cavity during 
the latter stage of the nestling period, and this has 
also been observed in American Kestrels (Balgooy- 
en 1976). Madagascar Kestrels were most aggres- 
sive against other cavity nesters during the nestling 
period, and this has been observed with other kes- 
trel species (Balgooyen 1976). 

Madagascar Kestrels fledged at 23-24 d of age, 
much earlier than Seychelles Kestrels at 35-42 d 
(Watson 1993) and Mauritius Kestrels at 38-39 d 
(Cade 1982). The shorter nestling period for Mad- 
agascar Kestrels might be attributed to their ad- 
aptation to nesting in open habitat, whereas the 
protracted breeding season of the Mauritius and 
Seychelles kestrels are adapted to tropical forested 
situations (Cade 1982, Watson 1992). 

Adult Madagascar Kestrels continued to use the 
nest for prey deliveries to the fledglings. Young 
Madagascar Kestrels caught prey by 14 d after 
fledging and young American Kestrels also were 
successful in catching prey at 12-14 d after fledg- 
ing (Balgooyen 1976). The prey delivered by adult 
Madagascar Kestrels decreased progressively dur- 
ing the post-fledgling period until young dispersed 
and were independent at 44-45 d old. 

In comparison to an adjacent inland kestrel spe- 
cies, Seychelles and Mauritius kestrels, the nest suc- 
cess of 50% of Madagascar Kestrels was lower due 
to the predation on eggs and nestlings, inclement 
weather, and possibly the smaller sample size. 

The Madagascar Kestrel's diet was reported to 
comprise mainly of insects and some vertebrates 
(Rand 1936, Cade 1982, Langrand 1990, Ferguson- 
Lees and Christie 2001). On Masoala Peninsula, 
the kestrel's diet during the breeding season was 
vertebrates, and predominantly terrestrial plated 
lizards (Zonosaurus spp.; 93.8%, N = 317). This was 
similar to the Seychelles Kestrel, which fed mainly 
on skinks (Mabuya seychellensis) and some day geck- 
os, (Phelsuma spp.) and the Mauritius Kestrel, 
which consumed mostly day geckos (93%; Cade 
1982, Jones 1984, Watson 1992). The sympatric 
Banded Kestrel studied in the same area also 

preyed on lizards, but more on arboreal species, 
such as chameleons (Furcifer and Calumna spp.) 
and day geckos (Rene de Roland et al. 2005). 

In this study, almost half of the identified prey, 
158 of 338 (46.7%), were captured during the nest- 
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ling period. The majority of prey was delivered by 
male Madagascar Kestrels (82.3%, N = 130) rela- 
tive to females (17.7%, N = 28). Watson (1993) 
reported male Seychelles Kestrels increased their 
hunting effort during nestling period, delivering 
92% of the food to the young. 

In comparing the Madagascar Kestrel with the 
two other closely-related insular kestrels, the Sey- 
cheiles and Mauritius kestrels, and the larger sym- 
patric Banded Kestrel, this species seems to be 
adapted to open and disturbed habitats. Thus, the 
Madagascar Kestrel may have benefited from de- 
forestation, human activities, and villages. Also, in 
comparison to the other two kestrels, the Mada- 
gascar Kestrel frequently hovers for hunting, has 
two color morphs, and has a relatively short breed- 
ing season. The Mauritius Kestrel is morphologi- 
cally similar to an accipiter and its habits and be- 
havior reflect this based on its occupancy of 
forested habitat, and the Seychelles Kestrel is 
found both in forested and open habitat (Cade 
1982, Watson 1992). 
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We studied the breeding biology of the Banded Kestrel (Falco zoniventris) in the forest edge habitat of Masoala Peninsula of
north-eastern Madagascar from 1997 to 1999. Banded Kestrels begin their breeding season at the end of the wet season
during August and the start of the dry season in September. Courtship began during August and September, egg-laying
occurred in October and young fledged in December. Three nesting attempts were documented with 10 eggs laid from
clutches of three, three and four. Incubation was approximately 29 days (n = 3 clutches). Of 10 eggs laid, 70% hatched and
all hatched young fledged. A total of 2.3 young fledged per nesting attempt and overall nest success was 67%. All Banded
Kestrel nests were placed inside clusters of epiphytic arboreal plants composed of Asplenium nidus, Phymatodes
scolopendria and Medinilla sp. and averaged 18m above the ground. Banded Kestrel diet, derived from 188 prey items,
comprised 47% chameleons, 18% other lizards, 31% insects, 3% birds, a frog (0.5%) and a snake (0.5%).

Three species of falcons are breeding residents in
Madagascar: Peregrine Falcon (Falco peregrinus),
Madagascar Kestrel (F. newtoni) and Banded Kestrel (F.
zoniventris), the only endemic falcon on the island.
Ferguson-Lees and Christie (2001) reported the Banded
Kestrel as rare but in reality it is a secretive species with a
wide distribution along all the coastal regions of Mada-
gascar, ranging from sea level up to 2 000m (Langrand
1990). This species occupies varied habitat, from forest
edge and degraded humid forest in the east to savanna and
deciduous dry forest in the west. It is easily separated from
the sympatric Madagascar Kestrel by its larger size, yellow
eye-ring, streaked and large grey head and lack of the
typical falcon moustachial stripe. Females are slightly larger
and darker than males (Cade 1982). This species is poorly-
known and only two brief studies have been carried out on
its nesting biology (Colebrook-Robjent 1973, Thorstrom
1999). To increase our understanding of Banded Kestrel
breeding ecology, a two-year field study was conducted from
1997–1998 on three nests and two pairs on the Masoala
Peninsula of north-eastern Madagascar (Robenarimangason
1999).

Study area and methods

This study was conducted around Ambanizana village
(15°37’S, 49°57’E), situated at the western boundary of
Masoala National Park (MNP) in north-east Madagascar. The
west coast of the peninsula is covered by an intact lowland
rainforest interspersed with secondary forests and slash-and-
burn agricultural land consisting of cultivated rice, coffee,
vanilla, clove and banana crops in the vicinity of villages. MNP

consists of 230 000ha of primary forest with an average
canopy height of 25m with some emergent trees (Guillaumet
1984). Altitude ranges from sea level to 1 230m but the study
ranged only to 200m asl. The annual average rainfall at
Andranobe Field Station, 7km south of the study site, is 6
049mm (Thorstrom et al. 1997). The dry season is from
October to mid December (Rene de Roland 2000). Mean
monthly temperature in January is 32.5°C and in July is 16°C,
with an annual average of 25.6°C (Thorstrom et al. 1997).

The first field season covered August 1997 to January
1998 and the second season covered August 1998 to
January 1999. During August and September, we searched
for nesting pairs by following vocalizing and visible adults.
Observations were made at least 50m from nests, with X10
binoculars and a zoom-spotting scope. One and two nests
were studied during the 1997 and 1998 breeding seasons,
respectively.

Nests were observed from the courtship up to the post-
fledgling period. Daily nest observations were from 06h00 to
18h00. Prey items were identified during direct prey
deliveries to nests, females and young. Nest observations of
Banded Kestrels totalled 290.9h during the two breeding
seasons. Egg dimensions (length, breadth, mass) were
taken by vernier calipers (to 0.01mm) and mass with Pesola
spring balance scales (to 0.1g); measures given are means
± SD.

Nests were located and nest tree species were identified
when possible. Nest variables measured included height of
nest above ground, nest tree height, nest length and width,
nest cup and the nest tree ‘diameter at the breast height’
(DBH) were taken after young had dispersed from their nest
area. The distance to the nearest water (freshwater or

Introduction
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ocean) from nest trees was measured either by an Eagle
Explorer Global Positioning System (GPS) with a 30m
accuracy, or by a 50m tape if the distance was small.

Results

We located one nest in 1997 and two in 1998 for a total of
two nesting territories. One of the two nests in 1998 was the
same territory and banded pair studied in 1997. Their nests
were 150m apart in successive years. Nest observations
totalled 76.1h during courtship, 81.1h during incubation,
92.9h during the nestling period and 40.8h during the post-
fledgling period.

Pair formation and courtship period
In 1998 during mid August we recorded the female as the first
member of the breeding pair to arrive at the previous year’s
nesting territory. The female moved from epiphyte to epiphyte
and appeared to be searching for a potential nesting site.
During this period, the female was very secretive and easily
disturbed by human activity. Pair formation was marked by
frequent calling by both sexes. Upon the male’s arrival he led
the female to several possible nest sites. In 1998, the earliest
copulation observed was on 28 September and the last was
on 14 October, a period of 17 days. We recorded the duration
of 27 copulations which averaged 7.7s ± 1.6 (range = 5–10s).
The highest copulation frequency occurred from
06h00–08h00 (3/h, n = 24 copulations totaling 189s) and
several occurred from 15h00–16h00 (1/h, n = 3 totalling 19s).
The frequency of copulations ranged from one to four per
day. Males delivered 27 prey items to females during the
courtship period.

Nest site characteristics 
Nests were placed inside epiphytic plants of Asplenium
nidus, Phymatodes scolopendria and Medinilla sp. and
located on a forked branch 17.9m ± 8.5 above ground level.
Nest trees were 25.3m ± 6.4 in height, and were identified as
Voatsikobika (Carissa serriliflora), Hintsigny (Afzelia bijuga)
and Ravintsara (Ravensara acuminata). Two nests were
placed in forest-edge habitat and one nest was in the centre
of Ambanizana village. Nests measured 60.7cm ± 13.8 in
length, 50.7cm ± 16.6 in width, and overall nest and cup
depths of 67.7cm ± 24.6 and 3.3cm ± 1.4, respectively.

In 1997, one nest was observed and in 1998 two were
found. The distance between the 1997 and the 1998 nest
was 150m and they were occupied by the same pair, ringed
in 1997. The distance between the two new nests in 1998
was 3 500m.

Egg-laying 
In 1998, copulations stopped one day before the first egg
was laid. Egg-laying occurred during the second and third
week of October with the earliest egg laid on 8 October 1998
(n = 3 nests). Recorded clutch sizes were 3, 3 and 4 (average
3.3 ± 0.6) for the three nests. All eggs were laid within an
interval of five (n = 1 nest) to six (n = 2 nests) days. Average
egg dimensions at one nest were 38.5mm ± 1.1 x 30.5mm ±
0.5 (n = 3 eggs). Average fresh egg mass was 19.7g ± 0.3 (n
= 3 eggs). Egg colouration was beige to dirty white with
varying brown spots distributed around the egg (n = 1 clutch).

Incubation
Incubation was the primary role of the female while the male
provided food and was never observed incubating during the
nest observations. During the total observation time the
females incubated 77.3% of the time, males 0.4% of the time
and the nest was unattended for 22.3%. The incubation
period was 28d, 29d and 30d for the three nests. Males were
observed delivering 32 prey items during incubation.

Nestling period
During the first week after hatching, female Banded Kestrels
brooded and fed the nestlings while the males only
provisioned the female with food. In 29.6 observation hours,
females brooded young for 56.8% of the time, males 0.1%
of the time and the nest was unattended for 43.1% during
the first nine days of age of nestlings (Figure 1). When the
young were six days old the females began capturing prey
and feeding the nestlings (Figure 1). From 10 days of age
and onwards, females spent 41% of the observation time in
the nest watching and feeding the young and their time
decreased to 17.6% after the young were 22 days old.
During the third week after hatching, the young were able to
feed themselves from prey left at the nest. The young
fledged from 26–30 days of age. Males delivered 71 prey
items and females 21 prey items during this period. The role
of the male was to deliver food to the female and nestlings.

Post-fledgling period and dispersal
The young remained near the nest up to 40 days of age.
During this period the adults provided food to the fledged
young. The quantity of prey items delivered by the adults
decreased after 41 days of age. Males delivered 38 prey
items and females delivered 17 prey items during this
period. This period was marked by aggressive competition
between the young for the delivered food. Prey transfers
took place on branches. The more aggressive young
received prey first while the fledglings that missed the prey
delivery emitted continuous food-begging calls directed
towards the adults. Prey-capturing attempts started at 49
days of age and continued until the first young was observed
catching its first small chameleon at 52 days of age. At this
age, prey deliveries decreased dramatically from the adults.
This may have been the stimulus to initiate dispersal by the
young. The young were completely independent at 56 days
of age. 

Diet and hunting behaviour
During the two study seasons, 1997 and 1998, 188 prey
items were identified during nest and foraging observations.
Recorded prey items were 1.6% birds, 67% reptiles, 0.5%
amphibians and 30.9% insects. Reptiles were composed of
47.3% (89) chameleons (Furcifer and Calumma spp.), 16%
(30) day geckos (Phelsuma spp.), 3.2% (6) leaf-tailed
geckos (Uroplatus sp.), and 0.5% (1) frog, and 58 insects,
mainly katydids and preying mantids. Lizards made up
96.9% of the 130 vertebrate prey in the diet of Banded
Kestrels during this study. On a biomass basis, birds were
composed of 0.8%, lizards 94.8%, frogs 0.4% and insects
4.0%. Chameleons (86%) made up the most important prey
item in terms of biomass in the Banded Kestrel’s diet.
Banded Kestrels hunted by scanning an area thoroughly
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from a raised perch, and moving on to another area. When
prey was spotted they flew directly at prey, grasping it with
their feet.

Reproductive success
In the three documented nesting attempts containing 10
eggs, seven eggs (70%) hatched and all of the hatched
young fledged (Table 1). Productivity from the three nesting
attempts was 2.3 young/pair with two of the three nests
fledging all their eggs and young. Nest success would have
been greater if it were not for human persecution of the adult
male during the incubation period observed at the nest in
Ambanizana.

Discussion

In spite of its widespread distribution in Madagascar, the
Banded Kestrel is a poorly-known endemic species with little
known about its nesting habits and ecological requirements.
The only ecological knowledge for this species comes from
a brief study by Colebrook-Robjent (1973), who described
courtship and nest-search behaviour near Marojejy, a study
by Thorstrom (1999) reporting on behaviour and diet during
the nestling period, and a possible foraging association with
Sickle-billed Vangas (Falculea palliata) observed in the west
central coastal region (Tingay and Gilbert 2000).

In this study, all observed Banded Kestrel nests were
placed inside epiphytic plants, confirming the observations
of Thorstrom (1999) and Colebrook-Robjent (1973). This
nest placement differs from that of the common and
sympatric Madagascar Kestrel, which uses tree cavities in
the Masoala Peninsula (Robenarimangason 1999) and
elsewhere in Madagascar nests in holes in buildings and on
cliffs (Langrand 1990). Two nest trees were located in
secondary forest and the other was a tree situated in the
centre of Ambanizana village. From these documented
nests, we suspected that the choice of a nest site depends

more on the location of the epiphytes on the tree than the
habitat type, tree species or nest height. 

The distance between the two nests in 1998 (3 500m)
was much greater than for the smaller sympatric
Madagascar Kestrel (675 ± 386.2, n = 4)
(Robenarimangason 1999) in the same study area, and the
Seychelles Kestrel F. araea (448m ± 536[m?], n = 33)
(Watson 1981). This greater distance between neighbouring
nests suggests Banded Kestrels utilise a larger area and live
at a lower density than does the Madagascar Kestrel and
other kestrel species. The inter-nest distance reflects the
population size within a given area (Newton et al. 1977).

Like many raptors, the courtship period was marked by
frequent calling, courtship feedings (prey deliveries from
male to female) and mating. The number of copulations per
day observed during this study for Banded Kestrels was low
when compared to the rate of European Kestrels with 7–8
copulations/day (Masman et al. 1988), 10 copulations/hour
in American Kestrels (Palmer 1988) and 8/day in the
Madagascar Harrier Hawk (Thorstrom and La Marca 2000). 

Egg colouration was beige to pale white with brown
spots, the same as described by Thorstrom (1999). For
European Kestrels, egg colouration ranges from pure white
with brown spots to a fairly uniform, deep chocolate brown
(Village 1990). Cade (1982) stated that Falco species
generally require 28–30 days of incubation. Like the similar-
sized Seychelles Kestrel (Watson 1981) and American
Kestrel (Balgooyen 1976), the Banded Kestrel had a similar
incubation period of around 29 days. 

Only female Banded Kestrels incubated while males
food-provisioned females during incubation and the nestling
period. This lack of male incubation is not surprising for
raptors in general (Newton 1979), and it has also been
observed for the Madagascar Kestrel (Robenarimangason
1999), although male Peregrine Falcons (F. peregrinus) in
Madagascar has been observed incubating nearly 30% of
nesting observation time (Razafimanjato 2001). 

Banded Kestrels hatched towards the end of the dry
season. After the two-week nestling period, the adult
females spent less time at the nests, as the nutritional
demands of the nestlings increased, and began searching
for food to supplement the male’s provisioning. From one
week to a few days before first flight (fledging) Banded
Kestrel young began to feed themselves from food brought
by parents. The smaller sympatric Madagascar Kestrel
fledged at 23–24 days whereas the Banded Kestrel young
made first flights four days to one week later
(Robenarimangason 1999). At one nest, the smaller
(suspected male) nestling fledged four days prior to the
larger (assumed female) young. The shorter fledging period
of the male is typical of raptors where the male nestlings
develop faster than the females (Newton 1979). 

During this post-fledgling period, there was a decrease in
prey deliveries by the adults, possibly forcing the young to
disperse from their natal areas (Moreno 1984, Edwards
1985, Rene de Roland 2000). The young were able to catch
their own prey at 52 days of age and became independent
quickly after this age. Young Banded Kestrels dispersed
from their nesting territory at 56 days of age, taking longer
than Madagascar Kestrels that dispersed at 44–45 days
(Robenarimangason 1999). 

Figure 1: Brooding time of Banded Kestrels (Falco zoniventris)
during the first nine days of nestling age from the 1997 and 1998
breeding seasons on Masoala Peninsula, Madagascar (n = 3
nests)

���
����������

	
���	����
�������

�
�
�
�
�
�	
�
��
��


��
�
�

��

��

��

��

� � �  � !

�"��#$�

51



Ostrich 2005, 76: 32–36 35

Almost 50% of the identified prey in this study was
chameleons, and chameleons were also reported by earlier
observers (Rand 1936, Colebrook-Robjent 1973, Thorstrom
1999) as the major portion of Banded Kestrel diet.
Chameleons are likely to be more available, or more
vulnerable to detection, by this large-eyed kestrel, or may
have denser populations in the partially-open and forest
edge habitat. In October and November, chameleons are
known to lay their eggs on the ground, making them
susceptible to predators (J Rabearivony pers. obs.) at a time
when the kestrels breed. Despite the sympatric Madagascar
Kestrels also being lizard specialists in Masoala, they
preyed predominantly (94%) on terrestrial plated lizards
(Zonosaurus spp.) rather than chameleons
(Robenarimangason 1999).

In comparison to the sympatric Madagascar Kestrel in
Masoala, Banded Kestrels laid smaller clutches (3.3 vs 4.0,
n = 6 clutches) but fledged more young per nesting attempt
(2.3 vs 1.2, n = 7 fledglings) and had higher nest success
(67% vs 50%, n = 6 nesting attempts). This productivity
difference between the two sympatric kestrels arose from
the more frequent nest failures, due to weather and
predation of the Madagascar Kestrel. Due to the human
persecution of the male from the Ambanizana nest site in
1998, the lone female continued incubating the eggs while
simultaneously foraging for herself. We believe the gradual
increase in the female’s hunger and lack of nest protection
caused the eggs to fail. This illustrates the difficulty many
raptor species in Madagascar, and globally, experience
when attempting to nest in the vicinity of humans.

We suggest that future researchers gather information
on the natural history and ecology of this endemic kestrel in
western and southern Madagascar, where epiphytes are few
or non-existant, and where the forest habitat and prey base
differ, for comparison with our observations on Banded
Kestrels in eastern Madagascar. We believe it is important to
assess the population size and influence of human
disturbance (direct disturbance and slash-and-burn
agriculture) on productivity in other areas, in order to
establish an IUCN categorisation of this species in
Madagascar.
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Introduction

The Peregrine Falcon Falco peregrinus radama in Mada-

gascar is an uncommon species with a patchy distribution

throughout Madagascar and into the Comoros Islands

(Langrand 1990, Goodman et al. 1997). This species

occupies rocky habitat and cliffs, usually in the vicinity of

vast open areas or water (Cade 1982). Langrand (1990)

and Goodman et al. (1997) noted that this falcon is difficult

to find, even in suitable habitat in Madagascar. Most infor-

mation on this cosmopolitan falcon in Madagascar is

limited to avifaunal inventories and lists (Langrand and

Meyburg 1984). Since little is known about the ecology

and biology of the Peregrine Falcon in Madagascar, this

study was initiated to gather data on breeding biology,

behaviour, and food habits at two sites in different geo-

graphical areas.

Methods and study area

Two nesting pairs of Peregrine Falcons were located at

Tsimanampetsotsa Reserve (south-west) and one pair at 

Tritriva Lake (central high plateau) (Figure 1). Obser-

vations were conducted from July (courtship period) to

November (post-fledgling period) in 1999 in the southwest

and from June to October 2000 on the central plateau.

Daily nest observations lasted from 06:00–18:00. Obser-

vations were made 100m from the occupied nests with 10

X 50 binoculars and a 20 X 45 zoom-spotting scope.

Falcon activity was recorded at 10min intervals. Data

collected included notes on adult behaviour (nest atten-

dance, fledgling behaviours). Diet was recorded by direct 

observations of prey deliveries to females and young, and

prey remains collected below perches in the south-west

and from the nest in the central plateau nests. Recordings

were taken at the south-west site and during four visits,

spaced three days apart, at the central plateau site. From

the observation point at the Tritriva site, the falcon nest was

in the foreground and the village was in the background,

and we were able to make direct observations of the

falcons taking young chickens Gallus gallus that wandered

into the fields near the village. Nest measurements were

taken after the young had dispersed.

Incidental sightings of Peregrine Falcons were also

recorded in several protected and unprotected areas

throughout the island: namely, Camp Catta in the south

central plateau, Mitsio Island lying off the coast of north-

western Madagascar, Manambolo River, and Ankililaly

Lake of the western area in the Morombe region, the

massif of Ibity, near Ambalavary village of the north-

central region, and Masoala Peninsula of north-eastern

Madagascar (Figure 1). 

Tsimanampetsotsa Natural Reserve

Tsimanampetsotsa Natural Reserve (24°06’S, 43°45’E) is

15km east of the Mozambique Channel and includes an

18km-long alkaline lake (Figure 1). This region of south-

west Madagascar is characterised by a dry climate, and

the dry season is from April to October. The average

annual rainfall is <500mm and more than two-thirds of the

rain is recorded between December to February. Annually,

the average temperature is about 24°C and minimum and

We studied nesting biology, behaviour, and diet of the Peregrine Falcon Falco peregrinus radama in Madagascar during two

breeding seasons at Tsimanampetsotsa Natural Reserve in the south-west (n = 2 nests) and at Tritriva Lake (n = 1 nest) on

the central plateau from July to November 1999 and June to October 2000, respectively. Pair formation took place in May at

Tritiva and in June at Tsimanampetsotsa. Mating periods spanned 75 days in the south-west and 43 days on the central

plateau. Eggs were laid during July on the high plateau and in August in the south-west. The incubation period at the two

nests was 33 and 35 days, respectively. Five young hatched in two nests, three on the central plateau in August and a mini-

mum of two in the south-west in September. Two young fledged successfully at 42 days of age at the south-west nest and

the three young at the high plateau succumbed to unknown causes. The two fledged young dispersed at 64 days of age. The

Peregrine Falcon diet in Madagascar varied between the two sites: in the south-west 100% (n = 353 birds; 19 species) of

identified prey was composed of native birds and 99% (n = 94; 2 species) of identified prey at the central plateau site was

almost exclusively domestic chickens Gallus gallus.
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maximum temperatures vary between 14–27°C, respectively.

Tsimanampetsotsa Reserve is a low-altitude dry forest

with elevations ranging from sea level to 110m. The

reserve is vast and covers a surface of 43 200ha on red

lateritic soil type. A narrow band of gallery forest, com-

posed of herbaceous and ligneous plants, lies at the base

of an escarpment rising up to an elevation of 110m. East

of this escarpment a scrubby, dry and open canopy forest

diminishes to a vast limestone plateau covered with

dense, spiny, succulent and xerophilous plants. Over 185

species of plants have been recorded in the reserve, with

90% being endemic (Rabarison and Rakouth 1999).

Tritriva Lake

Tritriva Lake (19°55’S, 46°55’E) is 17km south-west of

Antsirabe on the central plateau (Figure 1). This volcanic

mountain contains a granitic caldera with a 40m cliff and a

freshwater lake inside the crater. This site is at 907m asl

and surrounded by exotic Pinus trees and agricultural and

fallow fields. The rainy season is from November to May

and the average annual precipitation is 1 291mm. The aver-

age monthly temperature is 17°C and varies from 3–21°C.

Results

Nest characteristics

Three nests were observed, for which observation time

totalled 2 079.3h: two at Tsimanampetsotsa Nature Reserve

(N1 observed for 1 126h and N2 for 102h) and one at

Tritriva Lake (observed for 815.3h). All nests were in pot-

holes or ledges on cliffs. Nest measurements and charac-

teristics are summarised in Table 1. At Tsimanampetsotsa,

nests were placed inside natural potholes on a cliff face of

an escarpment running north to south, lying east of the alka-

line lake and separated by 8km. The entrances to both nests

were narrow and the nests were inaccessible for measure-

ments. The nest at Tritriva Lake was situated on a natural

ledge on the cliff face of a caldera. The centre of the nest

scrape consisted of short grass with small stones pushed

towards the outside edge.
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Figure 1: Peregrine Falcon Falco peregrinus radama sightings in Madagascar from 1999 to 2004, and study sites in 1999 and 2000
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Nest characteristics Tsimanampetsotsa Tritriva

N1 N2 N3

Cliff slope (°) 90 90 90

Cliff height (m) 100 100 39.6

Cliff distance from the water (m) 80 100 <1

Nest distance from the cliff peak (m) 40 40 31.7

Nest height (m) 60 60 7.9

Nest distance to nearest raptor’s nest (m) 350 400 150

Table 1: Nest and nest characteristics of three Peregrine Falcon Falco peregrinus radama nest sites, at two study sites, from 1999–2000

(Tsimanapetsotsa site: N1 = Nest 1, N2 = Nest 2, Tririva site: N3 = Nest 3)

Courtship and egg laying

The courtship period began in June at Tritriva and in July at

Tsimanampetsotsa. The courtship period was defined as

follows: the male provisioning food to the female, mating,

and the female remaining near the nest vocalising and

guarding it. In Tritriva, eggs were laid in July, 38 days

after the first observed copulation, while at Tsimanam-

petsotsa, the eggs were laid in August, 40 days after the

first observed copulation. We believe that no eggs were

laid in Nest N1 at Tsimanampetsotsa, due to the lack of

incubation behaviour. Copulations lasted 7 ± 1.2 (SD) sec

(n = 157, range 4–9sec). Laying dates at Tritriva for the

three-egg clutch were 19, 22 and 24 July 2000. Nest N2 at

Tsimanampetsotsa was not accessible or observable for

determining the number of eggs laid but we believe the

clutch was completed on 18 August 1999, when the

female began daily incubation behaviour. 

Incubation

Females and males participated in incubation. Incubation

periods for the males and females varied between the two

study sites. At Tritriva, the female incubated for 69.7% (n

= 176h), and the male for 30.2% (n = 76h) of the observa-

tion time. At Tsimanampetsotsa, 81.1% (n = 214h) and

12.9% (n = 34h) of the incubation time was by the female

and male, respectively. Adults were absent from the nest

for 0.1% (n = 0.3h) and 6% (n = 16h) of observation time

at Tritriva and Tsimampetsotsa, respectively. During the

incubation period at Tsimanampetsotsa, the female was

fed by the male and was never observed hunting. At

Tritriva, 8.7% (n = 2) of the prey deliveries were by the

female during the incubation period. The incubation period

was 33 and 35 days at Tritriva and Tsimanampetsotsa,

respectively.

Nestling period

Females brooded the young while the male supplied food

for her and the nestlings. The young at Tritriva died in the

nest from unknown causes at 7–12 days of age, possibly

from exposure or food shortage. At Tsimanampetsotsa N2,

the male provisioned food to the female until she began

searching for food when the young were 14 days of age.

The female searched for food only during the morning

hours, from 06:00–09:00 (n = 14). At 23 days of age, the

young were able to feed themselves and were observable

at the nest entrance. At 37 days of age, the young began

wing exercising at the nest entrance.

Fledging 

Before fledging, the young stayed in the nest during the

night while the adults roosted outside the nest. At

Tsimanampetsotsa, the young fledged during the first week

of November at 42 days of age. At 47 days of age, the

young chased, played, and tried to catch other flying

animals from small insects (dragonflies) to large birds

(flamingos) (n = 6 observations). At 50 days of age, the

fledglings began taking prey from adults in flight. On 13

occasions, we observed adults dropping prey in the air

when the young approached them, requiring the young to

descend quickly to grab the prey item in flight. Young were

not observed in their natal area after 64 days of age, thus

suggesting that they may have followed adults to another

area outside of our observational area, or may have

dispersed.

Reproductive success

At Tsimanampetsotsa, no eggs were laid in N1, and the

number of eggs in N2 was unknown. Reproduction success

was calculated on the number of nesting attempts that

fledged young. In two confirmed nesting attempts, five eggs

were laid, made up of two- and three-egg clutches, five

young hatched and two young fledged. One of two nesting

attempts was successful in producing two fledglings to

dispersal.

Food habits

Madagascar Peregrine Falcons captured birds exclusively.

Of 388 prey items (317 from direct observations and 17

from prey remains below perches) recorded at the Tsi-

manampetsotsa nests, 353 were identified to 19 species of

birds, and 35 prey items were unidentified. The most

numerous prey were the Madagascar Bulbul Hypsipetes
madagascariensis (n = 78), Madagascar Red Fody Foudia
madagascariensis (n = 65), Madagascar Swamp Warbler

Acrocephalus newtoni (n = 38), Common Newtonia Newto-
nia brunneicauda (n = 37), and Madagascar Green Pigeon

Treron australis (n = 33). These species are made  up 71%

(n = 251) of the identified prey. Prey ranged in size from a

Souimanga Sunbird Nectarinia souimanga at 12g, to a

Madagascar Green Pigeon (c. 220g). At Tritriva nest, of 98

prey items (93 from direct observations and five from prey

remains in the nest) delivered to the female and nestlings,

95 were identified and of these 99% (n = 94) were young

chickens Gallus gallus, and one Rock Dove Columbia livia
was present. Three prey items were unidentified.
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Recent sightings

Peregrine Falcons were documented at eight additional

areas throughout Madagascar, adding substantially to our

knowledge of their current distribution in Madagascar

(Langrand 1990, Morris and Hawkins 1998) (Table 2).

During a recent survey on Masoala Peninsula of north-

eastern Madagascar, (RdR pers. obs.) found a pair occupy-

ing a large exposed cliff above the primary forest. One of

these sites, a cliff near the village of Ambalavary in the

north-central region, is known only from an interview with

local community members (RdR pers. comm.). A recent

survey in the Morombe region of central-western Mada-

gascar located a pair perched in the spiny forest near

Ankililaly Lake (GR pers. obs.). Another pair was located on

Massif of Ibity (south of Antsirabe on the central plateau)

(TS Sam, The Peregrine Fund, pers. comm). At Angavokely,

in the eastern high central plateau, about 25km from

Antananarivo, at least two pairs were reported (Randria-

manindry, BirdLife International, Madagaascar Program,

pers. comm.). One nest was observed on a cliff near

Ambatoroa village, near the entrance of the forest guard

station. Another nest was situated in a pothole on a cliff

inside the Angavobe forest.

Discussion

At Tsimanampetsotsa, the inter-nest distance of 8km

between N1 and N2 was similar to that of other tropical

subspecies of Peregrine Falcons, ranging from 1–6.4km for

African Peregrines F. p. minor (Thomsett 1988, Hartley

2000) and 9.5km for F. p. pelegrinoides (Thiollay 1988).

Obviously, the variation in inter-nest distance among differ-

ent races of Peregrine Falcons depends on the suitable

nesting habitat and topography, prey densities and availabil-

ity, safety from predators, and perhaps habitat types in the

area (Pepler et al. 1991, Jenkins 2000). The variation in

inter-nest distance among Peregrine Falcons may reflect

the unique nesting habitat Peregrine Falcons need: gener-

ally cliffs above vast open areas and water. The proximity of

a nest to open areas suggests that it may facilitate prey

capture because prey lack an area to retreat to quickly

while the Peregrine Falcon is hunting (Cade 1982, Pepler et
al. 1991). Also at Tsimanampetsotsa, some bird species

appeared to be more abundant near the vicinity of the lake.

Cliff nests situated above water may also provide shelter for

Peregrine Falcons in Madagascar, allowing them to live in

an area without human disturbances or predator activity

(Newton 1988).

The distance of the nearest raptor’s nest of a different

species to the Peregrine Falcon nests was between 150m

and 400m in Madagascar and in Greenland it was 300m

(Burnham and Mattox 1984). There is a minimum distance

that is respected by other raptors, in order to minimise nest

defence and territoriality.

Nest height above ground varied from 7.9–60m for

Peregrine Falcons in Madagascar, and within the range

reported for African Peregrine Falcons (Pepler et al. 1991)

and other races of Peregrine Falcons (Ratcliffe 1993), and

Peregrine Falcons in South Africa tended to select higher

nest sites to benefit hunting opportunities (Jenkins 2000).

The clutch size for Peregrine Falcons generally varied

from 2–4 eggs, and rarely five (Cade et al. 1988, Ratcliffe

1993) and 2–4 eggs for African Peregrine Falcons in the

wild and in captivity from 1–4 eggs (Hartley 2000). In Mada-

gascar, one three-egg clutch was observed at Tritriva, and it

was suspected that a two-egg clutch occurred during the

successful nesting attempt at Tsimanampetsotsa.

In Madagascar, both sexes incubated and male Peregrine

Falcons incubated for 12.9% at Tsimanampetsotsa, and

30.2% at Tritriva, of the observation time. This is within the

range of reported incubation times of male Peregrine Falcons

that incubated for up to 50% during the daylight hours

(Newton 1979, Hustler 1983, Tarboton 1984, Ratcliffe 1993).

Tritriva is a tourist site and the Peregrine Falcon’s nest is

visible and on an exposed ledge. We believe that the adults

at Tritriva were conditioned to human activity and remained

on the nest diligently to protect the eggs from exposure and

predators, as reflected by the female and male’s constant

nest attendance (99.9%) during the incubation period. This

explains the difference in the incubation rate of the male at

Tritr iva (higher-alt i tude nest) and the male at

Tsimanampetsotsa. The nest at Tsimanampetsotsa was

inside a pothole and inaccessible to most predators, offer-

ing greater protection to the eggs and young, which allowed

the adults to leave the nest unattended for longer periods of

time than was the case for the pair at Tritriva.

The incubation period for Peregrine Falcons is fairly well

established to be around 32–34 days (Ratcliff 1993). Egg

laying and incubation in Australian Peregrine Falcons are

delayed or influenced by weather conditions, mainly high

rainfall and lower temperatures and nest location (Olsen

and Olsen 1989). Little difference was recorded in the incu-

Recent sightings Location in Madagascar Results Year observed

Camp Catta South-central plateau One pair with nest July 1999

Mitsio Island North-west oceanic island One pair June 2000

Manambolo River Western-central (19°08’S; 44°50’E) One individual July 2000

Ambalavary village North-central plateau One pair November 2000

Masoala Peninsula North-eastern (15°16’S, 50°06’E) One pair November 2001

Massif of Ibity Central plateau (20°10’S, 46°58’E) One pair May 2003

Angavokely Forest Station Central plateau Two pairs July 2003

Ankililaly Lake Western (22°07’S, 43°23’E) One pair February 2004

Table 2: Recent sightings of Peregrine Falcons Falco peregrinus radama in Madagascar during and after this study (1999–2004)
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bation period in the cooler climate of Tritriva and the hotter

temperatures of Tsimanampetsotsa — 33 and 35 days,

respectively. The incubation period we recorded for

Peregrine Falcons in Madagascar was the same as all

other subspecies of Peregrine Falcons (Linthicum 1996).

The 41-day nestling period of the Peregrine Falcon in

Madagascar was similar to those of two North American

subspecies: F. p. tundrius at 40 days (Linthicum 1996), and

F. p. pealei at 41–44 days. (Nelson 1977).

In Tsimanampetsotsa, the young fledged in the first week

of November at 42 days of age and this was the same for

the fledging age for other subspecies of Peregrine Falcons,

and in the same month as the African subspecies Falco
peregrinus minor (Hartley 2000). After 64 days of age, the

young were not observed for several weeks and we

assumed that they had dispersed. The adult female was

observed constantly chasing the young during this period,

perhaps driving the young from the territory, prior to their

dispersal.

In Madagascar, the Peregrine Falcon’s diet was deter-

mined predominantly from direct nest observations, which is

time-consuming but also the most reliable and accurate esti-

mate for determining food habits of most raptors (Marti

1987, Margalida et al. 2005). Although our observations

were limited to three nests, we concluded that the Peregrine

Falcon’s diet varied according to prey species availability,

and possibly to the biogeographic region. Hustler (1983),

Tarboton (1984) and Jenkins and Avery (1999) reported that

African Peregrine Falcons (F. p. minor) preyed mostly on

birds from woodlands, with pigeons and Streptopelia doves

making up the bulk of their diet (38–66%). Peregrine

Falcons captured only wild birds in south-western Mada-

gascar at Tsimanampetsotsa and Treron pigeons made up a

good portion of the falcon’s diet at this nest site. Of interest,

and most likely a unique situation, was the diet of the pair at

Tritriva Lake, where young domestic chickens were taken

almost exclusively and captured from the ground. The diet of

Lanner Falcons (F. biarmicus) in South Africa showed some

similarity to the Peregrine Falcons at Tritriva Lake, where

40% of their diet consisted of young chickens (Jenkins and

Avery 1999). The nest at Tritriva Lake is situated near a

small village where there is a high density and availability of

free-ranging chickens, and a poultry farm. The surrounding

habitat in this area is human-modified, planted with exotic

Pinus trees, and is frequently disturbed by fires. Conse-

quently, this has led to a low density of grassland and open-

habitat bird species (e.g. Madagascar Red Fody Foudia
madagascariensis and  Madagascar Mannikin Lonchura
nana), making chickens the most suitable prey species for

the nesting Peregrine Falcons. 

Due to their patchy distribution, low density, habitat

requirements, and lack of access to remote areas, nesting

Peregrine Falcons are difficult to detect in Madagascar. For

conservation reasons, there is a need to learn more about

nesting Peregrine Falcons in different habitat types within

Madagascar and into the Comoros Islands, for comparison

across regions and for determining their breeding status

throughout these regions. The present study on the breed-

ing biology, with two nests in Tsimanampetsotsa and one in

Tritriva, is the most recent observation on nesting Peregrine

Falcons in Madagascar. The eight sites of observations of

Peregrine Falcon described in this study add to previous

records and known sites for this species throughout

Madagascar.
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The Asities (Aves: Philepittidae) are one of the
most remarkable endemic groups of vertebrates, in
terms of adaptive radiation, on the island of Mada-
gascar (Salomonsen 1965). In this group, the Velvet
Asity Philepitta castanea (plump silhouette, accentu-
ated by a short tail, slightly decurved bill), is the only
understory frugivorous passerine in the Madagascan
rainforest. It is widely distributed along the eastern
side and northwestern corner of the island, between
sea level and altitudes of 1,800 m (Langrand 1990).
The only previous records referring to the breeding
biology of P. castanea are scarce and fragmentary,
and these come mainly from Milon et al. (1973) and
Langrand (1990). However, Prum and Razafindratsita
(1997) reported the first detailed information on male
territoriality, aggregation at arenas, vocalizations, dis-
play behaviour and several elements relating to nest-
ing, and concluded that P. castanea breeds polygy-
nously. Their information was extremely important;
however, additional information from other study
areas can help clarify the nature of the breeding sys-
tem of this endemic species. Firstly, this paper aims

at providing the first systematic study of the breeding
ecology of P. castanea, and secondly it confirms the
mating system of the species. Quantitative and quali-
tative data are from two different study areas: the Ra-
nomafana and Masoala rainforests.

METHODS

1) Study areas
The breeding ecology of P. castanea (from nest

building to nestling stage) was investigated fre-
quently in two different areas. The first study area
was in the Ranomafana National Park, situated in
southeastern Madagascar (21°16�S, 47°28�E; 600–
1,200 m asl.). This montane tropical rainforest is
composed of secondary growth (mainly consisting of
the introduced Psydium cattleianum) and primary
forest with a high floristic diversity. The understory is
very diverse with many shrubs. Common fleshy-fruit-
ing species include: Psychotria spp. (Rubiaceae), On-
costemon spp. (Myrsinaceae), Eugenia spp. (Myr-
taceae), Ficus spp. (Moraceae), Tambourissa spp.
(Monimiaceae), Polycias spp. (Araliaceae), Aphloya
theaformis (Flacourtiaceae) and Weinmannia spp.
(Cunoniaceae). Two main seasons occur in the area: a
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rainy season (November–April) and a dry season
(May–October). The average annual precipitation is
2,600 mm (Nicoll & Langrand 1989), and the mean
annual temperature is about 21.4°C (Ifanadiana Sta-
tion). The second study area was in the steeply moun-
tainous rainforest of the Masoala Peninsula, north-
western Madagascar (15°37�S, 49°58�E; 0–900 m
asl.) (Guillaumet 1984). The rainforest here consists
of primary forest and secondary growth of high
floristic diversity with a canopy height of ca. 30 m
with some emergent trees (Jenkins 1987). September
and November are the driest months and monsoon
rains and cyclones usually occur between December
and April. Average annual rainfall recorded at Andra-
nobe Field Station, about 8 km away in the southern
Ambanizana village, was 6,049 mm from 1991–1996
(Thorstrom et al. 1997).

2) Body weight and linear measurements
External morphometric measurements of P. cas-

tanea were obtained from museum specimens (Cor-
nell University Museum, USA; Peabody Museum,
USA; and Tsimbazaza Botanical and Zoological Park
(PBZT), Madagascar) and from birds captured in the
field in mist nets (12 m long, four shelves, 36 mm
mesh). Birds were weighed to the nearest 0.1 g using
a pesola balance and their bill, wing, tarsus and tail
lengths were measured to the nearest 0.1 mm using
calipers and a ruler.

3) Field observations and nest study
P. castanea nests are pear-shaped structures usually

placed at the end of a hanging branch. To search for
their nests, observers walked along forest paths and
trails. Once a nest was discovered, observations were
begun using (10�40) binoculars at a point ca. 9 m
away from the nest tree. In total, we found three
nests. Nest A was located in Ranomafana, Nest B
was in Ambatoledama and Nest C was in Andranobe.
Daily observations were made from 06:00 to 12:00 or
from 12:00 to 17:00, and totalled 87.55 hours (47
hours for Nest A and 40.55 hours for Nest C). The
nest building stage was investigated for a total of 20
hours at Nest A from 22 to 23 November 1990 and
for 12 hours at Nest C from 21 to 23 January 2001.
The incubation period was studied for 8 hours at Nest
A on 26 November 1990 and for 28.55 hours at Nest
C from 26 January to 6 February 2001. The nestling
stage was observed for a total of 19 hours at Nest A
from 10 to 11 January 1991. Due to a lack of time,
only male and female behaviour could be studied at

Nest B during October 2000.
In this study, we recorded adult behaviour, nest 

attendance, and identified food items given to
nestlings. Nest locations, nesting tree characteristics
(height, diameter at breast height, scientific name)
were also recorded. After collecting old nests we
measured them (outside and inside dimensions) and
identified the nest materials and recorded the diame-
ter of the supporting branches. The diet of P. cas-
tanea was studied in Ranomafana from August to
November in 1995.

RESULTS

1) Morphological characteristics and colour
The average body weights and external morpho-

metric measurements (accompanied with standard 
deviations and sample sizes in parentheses) were
recorded for both males and females. The sample
sizes given in parentheses differ among the various
morphological characteristics because some speci-
mens were incomplete or damaged, and because body
weights were generally unavailable. We found no sig-
nificant differences between the body weight and tar-
sus and wing lengths of the two sexes (Mann-Whit-
ney U-test, P�0.05), whereas bill and tail lengths dif-
fered significantly between males and females
(Mann-Whitney U-test, P�0.05). Although males
and females are morphologically similar (see Table
1), they are different in colour (Fig. 1). Females and
young are olive green above and greenish-white with
yellow scaling below. During the breeding season the
male is velvety black and has a green wattle above
the eye, whereas outside the breeding season it is
black with most of its feathers fringed with yellow.
Some males, have a female-like plumage and lack de-
veloped wattles (Hajanirina Rakotomanana personal
observation).

2) Nest description
The location and nesting characteristics of the

three nests studied during our investigation are sum-
marized in Table 2. Nests were covered externally
with mosses, and lined with twigs and dried leaves
(bamboo leaves in Ranomafana and unidentified
leaves in Masoala). Each of the three nests was a vo-
luminous pear-shape, placed at the end of a hanging
branch with two or three leaves, and had a projecting
roof over the side entrance near the top. The average
outside dimensions of the three used nests were: out-
side length and width were 25 cm�13 cm, while the
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average inside dimensions were 11 cm�8 cm. The
outside depth of the nest was about 5 cm.

3) Courtship display
On two occasions in September 1990, we observed

a single male attracting a female by performing dis-
plays and calling “wee-wee-doo”. The male hopped
from one branch to another flapped its wings and ruf-
fled its feathers, then performed a horizontal posture
and erected its green wattle. The female then ap-
proached the male’s position and looked around.

Male and female perched 3 to 6 m apart from each
other, then the male pursued the female, but they sep-
arated after flying together for only a few meters. De-
tailed display elements can be found in Prum and
Razafindratsita (1997).

4) Nest building
It was not possible to determine the exact duration

of nest building in this study, because nest building
had already been commenced for each of the three
nests (A, B & C) discovered. Prum and Razafindrat-
sita (1997), however, said that nest building might
last more than 10 days. At Nest A, two female-
plumaged birds (known as Bird 1a (unbanded) and
Bird 2a (banded as White over White and Carolina
Blue over Orange) participated in nest construction
and spent 14.87% of the observation time (2.97
hours) lining the nest with twigs and dry bamboo
leaves, interlacing moss with plant fibers in the nest
and covering the outside of the nest with mosses
(using their bill and their feet). Bird 1a brought 35
items during 35 visits (1.75 items/h) and Bird 2a
brought 108 items during 114 visits (5.4 items/h).
The time spent working on materials during each
visit averaged 0.91 min (range: 0.5–2 min, N�35) for
Bird 1a and 0.86 min (range: 0.16–2 min, N�114) for
Bird 2a. There was no significant difference between
time intervals spent at Nest A of Birds 1a and 2a
(Mann-Whitney U-test, U�1856.50, P�0.58). For
the remaining 85.15% of the observation time (17.02
hours), both birds were away from the nest.

At Nests B and C, both parents constructed the
nests together. At Nest C, they spent 19.30% of the
observation time (2.31 hours) working on materials at
the nesting site whereas they were away from the nest
80.70% of the observation time (9.68 hours). The
male brought 15 items to the nest during 41 visits
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Table 1. Morphological characteristics of P. castanea. Means are accompanied by standard deviation (sample sizes are in
parentheses).

Male Female
Body characters U-test

Mean � SD Mean � SD

Body weight (g) 37.94 � 3.73 (6) 40.11 � 2.02 (13) ns.
Bill length (mm) 16.79 � 1.44 (20) 18.81 � 1.77 (35) �0.05
Tarsus length (mm) 24.42 � 2.25 (19) 24.27 � 2.54 (34) ns.
Wing length (mm) 81.10 � 0.26 (20) 82.60 � 0.31 (35) ns.
Tail length (mm) 40.60 � 0.56 (20) 43.50 � 0.39 (35) �0.05

Mann-Whitney U-test, ns: non-significant.

Fig. 1. Male and female of Velvet Asity Philepitta castanea
(Photos by M. Putnam).
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(1.25 items/h) and the female-plumaged bird brought
58 items during 64 visits (4.83 items/h). The average
time spent working on material during each visit was
1.66 min (range: 1–3 min, N�14) for the male and
1.96 min (range�1–4 min, N�58) for the female.
There was no significant difference between the time
interval spent at the nest (Mann-Whitney U-test,
U�338.00, P�0.18).

No courtship feeding was observed around the
three nests studied during our investigation. In the
vicinity of Nest A, during nest building, on one occa-
sion, an adult male closely associated with the
banded adult female and on several occasions two fe-
male-plumaged birds perched together. On many oc-
casions a breeding male came around Nest A and
chased away another male from the adjacent territory
(the density was about 4.2 individuals/km2 (extracted
from Razafindratsita 1995). However, no intraspecific
interactions were found during our investigation at
Nests B and C (the density was ca. 0.2 individual/
km2, The Peregrine Fund Madagascar unpublished
data).

5) Incubation
Only one adult female incubated at each of the two

studied nests (A and B). At Nest A, a female-
plumaged bird incubated the eggs ca. 49.44% of the
observation time (3.95 hours), and perched away
from the nest ca. 50.56% of the observation time
(4.05 hours). Incubation bouts averaged 29.66 min
(range: 28–33 min, N�7). At Nest B, an adult female
incubated the clutch of eggs ca. 70.81% of the obser-
vation time (20.21 hours), and perched away from the
nest for the remaining 29.19% of the observation
time (8.33 hours). Her average incubation bouts were
31.92 min (range: 4–58 min, N�38).

During rain, females remained longer in the nest

than during good weather. At Nest A, on many occa-
sions, a breeding male visited the nesting site,
perched on a horizontal branch, and defended the ter-
ritory (e.g., chased another male away). At Nest C,
no breeding male was observed in the vicinity of the
nest.

Incubating females very often shook their bodies
slightly, and poked at the interior of the nest. We have
no firm data on the exact duration of incubation, but
it lasts more than 13 days according to our field ob-
servations.

6) Nestling period and behaviour
Milon et al. (1973) described P. castanea clutches

as consisting of three smooth white eggs. The eggs
had already hatched when we found Nest A on 10
January 1990, and two chicks with their eyes still
closed, yellow gapes, and small feathers growing on
their bodies, were visible within the pear-shaped
hanging nest. During the time of our brief study at
Nest A, only the adult female (Bird 2b) took part in
brooding and care of the young (removing faeces and
delivering food). The nest was attended ca. 13.71%
of the observation time (2.60 hours) whereas for the
remaining 86.29% of the observation time (16.40
hours), the female was away from the nest (foraging,
preening and resting). Brooding sessions averaged
8.44 min (range: 2–28 min, N�20). During the brood-
ing period, the brooding female poked with its beak
at the interior of the nest, picked items (0.21 items/h)
which were identified as faeces and fruit seeds of
Tambourissa sp. tree (Monimiaceae) and Aphloya
theaformis shrub (Flacourtiaceae). On two occasions,
a single adult male and two female-plumaged birds
were found perching on a horizontal branch and liana
around the nesting site (Nest A). Then, one of the fe-
male-plumaged birds (appeared smaller) closely fol-
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Table 2. Nest site information for three P. castanea nests.

Nest Location
Scientific name Nesting tree

Nest height (m)
(family) height (m)

DBH (mm)

Ranomafana
Tambourissa sp.

A above trail
(Monimiaceae)

12 100 7
C 219 m*

B
Ambatoledama Cryptocarya sp.
A 3200 m* (Lauraceae)

8 60 6

C
Andranobe Cryptocarya sp.
A 1200 m* (Lauraceae)

6 140 5

* trail number in the different study sites.
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lowed the adult female when flying through the for-
est. Twice the breeding male drove another male
(probably the male of the adjacent territory) away
from the nesting site. On many occasions, an adult
male and a female-plumaged bird were found closely
hopping together around the nests. The eggs hatched
at the beginning of the year (1 or 2 January 1990,
Loret Rasabo personal communication), and the
young fledged at 16:30 on 17 January 1990; they
were not seen again at the nest. This suggests that the
nestling period lasts ca. 17 days. One fledgling was
captured, measured and ringed. The fledgling was
characterized by its short tail, yellow gape, and the
same plumage as the female. It weighed 29.5 g, had a
bill length of 9.5 mm, a tarsus length of 22.0 mm, a
wing length of 51.0 mm and a tail length of 25.0 mm.
We have no data on the post fledgling period.

7) Diet
The diet of P. castanea was observed on many oc-

casions in the Ranomafana rainforest during the
breeding season. Both unripe and ripe fruits of vari-
ous shrubs and vine species were consumed by
adults; they also took nectar from the parasitic mistle-
toe Bakerella sp. Lauraceae and arthropods (e.g., spi-
ders and caterpillars) during October (see Table 3).
During the nestling period, females foraged for fruits,
such as those of Tambourissa spp. and Aphloya
theaformis shrubs, in the vicinity of the nest site, and
regurgitated these at the nest to feed them to their
young. Prepared fruits were delivered to the young
during 16 of 34 visits by Bird 2a (which were fed at a
rate of 0.42 times/hour/brood during the 19 hours of
observation) at Nest A. On several occasions, males
were found to forage for fruits well away from their
territory, especially during periods of fruit scarcity in
Ranomafana (Hajanirina Rakotomanana unpublished
data).

8) Interactions with other animals
During the period of our brief study in Masoala, no

interspecific interactions were seen, however, interac-
tions with other species were noted during nest con-
struction in Ranomafana. Both female and male Vel-
vet Asities were sensitive to disturbance, but re-
sponded variably to the presence of other species
around the nesting site. On 22 November 1990, for
example, a female Sunbird Asity Neodrepanis corus-
cans visited partly constructed Nest A three times,
and looked inside. Each time, the female P. castanea
chased it away. On another occasion, a Nelicourvi

Weaver Ploceus nelicourvi perched on a small branch
ca. 2 m from the nest and drove the female P. cas-
tanea, which was carrying nest material, away from
the nest site. On many occasions, at nests A and B,
the nest builders appeared anxious, turning their
heads up when anything moved (e.g., wind blown fo-
liage) or especially in the presence of other large ani-
mals such as a Greater Vasa Parrot Coracopsis vasa,
Tylas Vanga Tylas eduardi or Red-bellied Lemur Eu-
lemur rubriventer. However, when large birds be-
came a real threat for the nest builders, for example
when a predator such as a Madagascar Buzzard Buteo
brachypterus soared and vocalized over the canopy,
they suddenly dropped their nesting materials, and
then either flew down into the dense shrubbery or
flew into the nest directly, remained motionless, and
stopped nest building for several seconds.

Typically, female-plumaged birds returned cau-
tiously to their nests, perching nearby on small
branches (6–10 cm in diameter), and remaining there
for about four seconds before entering the nest during
the breeding period.

DISCUSSION

Based on several reports of mating systems, in
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Table 3. Food items observed taken by P. castanea from
August to November 1995.

Food items (order, family, genus) Number Percentageb

Fruits
unripe fruits (Clerodendron sp.) 2 0.1
unripe fruits (Eugenia sp.) 2 0.1
unripe fruits (Jasminum sp.) 172 11.9
ripe fruits (Psychotria sp. 1)a 74 5.1
ripe fruits (Psychotria sp. 6)a 128 8.9
ripe fruits (Psychotria sp. 8)a 36 2.5
ripe fruits (Saldinia sp.) 190 13.2
ripe and partially ripe fruits 834 57.8

(Oncostemon leprosum)
Arthropods

Spiders (Arachnida) 2 0.1
Caterpillar (Lepidoptera) 2 0.1

Nectar
Parasitic mistletoe (Bakerella sp.)c 2 0.1

Total 1444 100.0

a Due to lack of species name, the genus Psychotria was iden-
tified by species number.
b The diet was most accurately described as percentage of food
items taken by the adult Velvet Asity.
c The Velvet Asity took some nectar of Bakerella sp. twice.
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many forms of lek polygyny, the sex roles are not
similar (Ligon 1999), sexual dimorphism is highly-
marked, i.e., males have conspicuous morphological
ornaments (Andersson 1994) and males are either
dispersed in display territories or concentrated at dis-
play grounds (Andersson 1994). In the famously
polygynous/lekking manakins and cotingids of South
America, males are clustered and their courts some-
times extend down to the ground (Sick 1993). Several
striking similarities with those Neotropical birds were
found in the dispersed males of P. castanea and we
conclude that P. castanea is a polygynous lekking
species. Prum and Razafindratsita (1997) have al-
ready reported on this subject, and have provided de-
tails of the display elements and vocalizations.

This study provides quantitative data on different
aspects of the breeding biology of the Velvet Asity
from two different study sites, and shows conspicu-
ous behavioural plasticity among males during the
breeding period. We found that both the adult male
and female at Nests B and C in Masoala constructed
the nest together, whereas the black adult male did
not assist in nest construction in Ranomafana (where
male-male interactions in the adjacent territories were
common). Non-participation of black males in nest
building in Ranomafana was also observed on several
occasions by Razafindratsita in 1993 and 1994. This
male behaviour might be a strategy for either avoid-
ing harassment by conspecific males or defending 
resources against conspecific males, which is impor-
tant in many forms of polygyny (Emlen & Oring
1977). Shared nest construction by males and females
has also been observed in the other species of the
genus Philepitta: Schlegel’s Asity P. schlegeli inhab-
iting the dry deciduous forest of northwestern Mada-
gascar (see Hawkins 1994).

The present study shows the importance of obser-
vations of territorial invasions by different males. The
increasing number of males in Ranomafana might af-
fect parental investment during the breeding period.

To conclude, we think that it will be interesting to
study female competitive interactions, which are still
poorly known, that may contribute to fundamental
understanding of this species’ social system. To test
this idea, absolute sex ratios and the time available
for obtaining mates in males and females in multiple
populations (e.g., populations from different territo-
ries) are needed.
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Rapport de suivi-écologique des oiseaux au cours de la saison 2001 dans le Parc National Masoala, 

Nord-Est de Madagascar. 

 

Lily-Arison René de Roland & Andrianarimisa Aristide 

The Peregrine Fund, Inc. 

 

INTRODUCTION 

 

 Comme les années précédentes, le corridor d’Ambatoledama, Sahafary et Antsahamanara 

constituent les sites qui intéressent le programme de suivi-écologique des oiseaux sylvicoles dans le Parc 

Masoala. Après deux ans du passage du cyclone "Hudah", qui a occasionné des dégâts dans ces trois sites, le 

présent rapport se focalise sur le possible réhabilitation du peuplement ornithologique ou non. 

 

METHODES 

 

1. Echantillonnage : 

 

 L'estimation de l'abondance de chaque espèce d'oiseau s’effectue par série des points d'écoute à 

distance fixe le long des pistes forestières préalablement conçues pour les recherches (Reynolds et al. 1980, 

Bibby et al. 1992). L’observateur prend note toutes les espèces, identifiées visuellement ou vocalement, qui 

se trouvent dans un rayon de 150 m autour de chaque point fixe pendant une période de 7 mn (Scott et al. 

1981). L’échantillonnage se déroule pendant la période de reproduction (octobre à janvier) au cours de 

laquelle la plupart des espèces sont plus vocales et par conséquent plus détectables (Kosmikes 1989, Martin 

1992, Ralph et al. 1995). 

 

 Chaque point d'écoute fera l'objet d’une visite par jour entre 05:00 h à 08:00 h du matin en raison de 

7 minutes de recensement par visite. Vingt-cinq points d'écoute distante de 200 m constituent 

l’échantillonnage représentatif pour chaque site. Le nombre de contact par espèce durant les trois jours 

consécutifs est adopté comme l’indice d’abondance dont seule la valeur maximale entre eux sera adoptée 

comme abondance relative pour le point considéré (Strzalkowska 1997). 
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2. Analyses et tests statistiques : 

 

 Les données collectées relatives aux indices d’abondance de cette année 2001 ont été comparées 

avec celles précédentes (1998 à 2000). Ces comparaisons nous permettent de déceler s’il existe certaine 

variation significative au cours des ces saisons consécutives. L’étude de cette variation se fait par un test 

d’homogénéité : «Wilcoxon signed Ranks test » qui est équivalent du test t Student Fisher mais pour des 

données à distribution non normale. L’hypothèse en est que l’abondance des oiseaux ne présente de 

différence significative. 

 

 L’indice de diversité de Shannon H’ (Pielou, 1975), a été aussi calculé pour connaître le site et/ou 

l’année dont la diversité atteint une valeur maximale : 

 

   H’ = - ∑ (pi.lnpi)  

 

   où pi est la proportion des individus dans la i
ème

 espèce  
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RESULTATS  

 

1. Diversité du peuplement aviaire 

 

Tableau 1. Indice d’abondance de chaque espèce selon la méthode de points d’écoute. 0 signifie que 
l’espèce vit dans le site mais la méthode n’a pas permis une estimation de son abondance.  
 

ESPECES AMBATOLEDAMA 

 

ANTSAHAMANARA SAHAFARY 

   

1998 

 

 

1999 

 

2000 

 

2001 

 

1998 

 

1999 

 

2000 

 

2001 

 

1998 

 

1999 

 

2000 

 

2001 

Accipiter francesii 0 0 2 0 2 0 1 1 2 2 3 

1 

Accipiter henstii 0 0 1 0 0 0 0 0 0 0 0 0 

Accipiter 
madagascariensis 

0 0 0 0 0 0 1 0 0 0 0 

0 

Acridotheres tristis 0 0 2 0 0 0 0 0 0 0 0 
2 

Alectroenas 
madagascariensis 

0 0 0 0 0 0 0 0 0 0 3 

0 

Asio madagascariensis 0 1 0 0 2 0 1 0 0 0 2 

3 

Atelornis pittoides 0 0 0 5 0 0 0 1 0 0 0 

0 

Aviceda 
madagascariensis 

0 0 1 0 0 0 0 0 0 0 0 

0 

Bernieria 
madagascariensis 

15 10 17 29 10 9 29 18 14 4 20 

8 

Bernieria tenebrosus 0 0 2 0 0 0 0 3    
 

Bernieria zosterops 13 14 14 14 12 18 11 17 17 17 13 

9 

Brachypteracias 
leptosomus 

2 3 0 3 1 5 1 5 0 3 5 

0 

Brachypteracias 
squamiger 

3 5 6 5 5 9 5 4 2 2 3 

3 

Buteo brachypterus 2 0 1 2 0 0 1 4 1 2 1 

2 

Calicalicus 
madagascariensis 

26 16 18 13 7 7 20 18 9 6 25 

23 

Canirallus kioloides 2 5 2 2 3 8 12 2 7 11 4 

11 

Caprimulgus enarratus 0 0 0 0 1 0 0 0 0 0 0 

0 

Centropus toulou 1 5 8 9 3 3 4 4 8 3 6 16 

Copsychus 
albospecularis 

7 8 13 8 8 2 13 13 4 4 10 

21 

Coracina cinerea 3 4 5 4 1 2 10 8 9 2 12 16 
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Tableau 1 (suite). Indice d’abondance de chaque espèce selon la méthode de points d’écoute. 0 
signifie que l’espèce vit dans le site mais la méthode n’a pas permis une estimation de son abondance. 
 

ESPECES AMBATOLEDAMA 

 

ANTSAHAMANARA SAHAFARY 

   

1998 

 

 

1999 

 

2000 

 

2001 

 

1998 

 

1999 

 

2000 

 

2001 

 

1998 

 

1999 

 

2000 

 

2001 

Coracopsis nigra 8 10 11 11 16 13 16 22 20 13 10 18 

Coracopsis vasa 5 5 10 8 4 11 5 10 4 4 5 12 

Corythornis vintsioides 0 0 0 1 0 0 1 1 0 0 0 
0 

Coua caerulea 7 7 5 8 8 8 9 10 9 10 10 10 

Coua cristata 0 1 1 0 0 0 1 2 6 0 2 4 

Coua reynaudii 6 3 3 2 3 4 3 2 2 4 6 8 

Coua serriana 11 6 11 12 17 22 20 19 29 17 17 21 

Cuculus rochii 9 10 9 7 7 5 5 9 1 0 3 8 

Cyanolanius 
madagascarinus 

7 5 5 7 1 2 4 3 3 2 9 

6 

Dicrurus forficatus 13 9 6 6 8 9 17 14 12 10 20 

17 

Dryolimnas cuvieri 0 0 0 0 0 0 0 0 0 0 1 
0 

Euryceros prevostii 3 8 11 3 2 5 10 10 6 7 3 

5 

Eurystomus glaucurus 0 7 1 2 3 1 3 3 0 0 2 

8 

Eutriorchis astur 0 0 0 0 0 0 2 1 0 0 0 
0 

Falco newtoni 0 1 0 0 0 0 0 0 0 0 0 0 

Foudia 
madagascariensis 

0 4 2 0 0 0 3 0 0 0 8 

0 

Foudia omissa 2 1 8 10 1 2 5 18 3 6 2 2 

Glareola ocularis 0 0 0 0 0 0 0 0 0 0 0 2 

Hartlaubius auratus 0 0 2 0 0 0 4 2 0 0 0 
0 

Hypositta corallirostris 2 2 2 3 0 0 2 4 0 0 1 

4 

Hypsipetes 
madagascariensis 

16 19 16 27 23 16 18 29 22 23 30 

34 

Ispidina 
madagascariensis 

0 0 0 1 0 1 2 3 0 0 0 

1 

Leptopterus chabert 2 2 6 2 0 0 0 2 1 0 3 

1 

Leptopterus viridis 1 3 3 4 1 0 8 9 3 1 3 

5 

Leptosomus discolor 2 3 4 2 4 11 7 11 8 1 6 

4 

Lophotibis cristata 6 1 0 0 1 9 0 3 0 4 0 

0 
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Tableau 1 (suite). Indice d’abondance de chaque espèce selon la méthode de points d’écoute. 0 
signifie que l’espèce vit dans le site mais la méthode n’a pas permis une estimation de son abondance. 
 

ESPECES AMBATOLEDAMA 

 

ANTSAHAMANARA SAHAFARY 

   

1998 

 

 

1999 

 

2000 

 

2001 

 

1998 

 

1999 

 

2000 

 

2001 

 

1998 

 

1999 

 

2000 

 

2001 

Merops superciliosus 0 0 0 0 0 0 1 0 0 0 0 
0 

Mesitornis unicolor 0 2 0 2 3 4 6 6 0 5 6 

2 

Motacilla flaviventris 0 0 0 0 0 0 4 0 0 0 0 
0 

Mystacornis crossleyi 2 2 4 4 1 5 4 1 2 0 3 

2 

Nectarinia notata 1 9 8 7 3 6 5 10 2 2 3 6 

Nectarinia souimanga 46 46 41 40 33 39 29 40 34 27 26 

40 

Neodrepanis coruscans 12 14 16 15 0 1 0 0 1 2 0 

0 

Neomixis striatigula 0 18 22 6 1 0 6 3 0 0 0 

0 

Neomixis tenella 20 22 29 22 15 10 23 28 7 13 17 14 

Neomixis viridis 0 0 7 6 0 0 1 5 0 0 0 0 

Nesillas typica 0 1 1 0 0 0 0 0 0 0 0 0 

Newtonia amphichroa 15 7 6 7 2 5 2 5 0 0 0 

0 

Newtonia brunneicauda 13 18 10 20 7 11 19 17 15 11 16 

22 

Ninox superciliaris 3 1 1 2 0 1 1 2 2 2 0 

5 

Numida meleagris 1 1 1 0 0 0 0 0 1 0 0 

2 

Oriolia bernieri 4 9 6 4 5 5 9 7 7 6 3 9 

Otus rutilus 3 3 3 5 5 2 3 1 2 2 2 2 

Oxylabes 
madagascariensis 

13 2 7 8 4 5 11 11 3 5 5 

5 

Philepitta castanea 2 3 2 2 1 2 0 1 0 0 4 

2 

Ploceus nelicourvi 0 2 2 0 0 0 4 4 0 1 4 

0 

Polyboroides radiatus 2 2 2 0 0 0 1 0 0 1 0 

2 

Pseudobias wardi 1 0 0 11 0 0 0 0 2 0 0 

0 

Pseudocossyphus 
sharpei 

0 0 0 2 0 0 0 0 0 0 0 

0 

Randia pseudozosterops 4 2 6 6 1 2 0 0 0 0 0 

0 

Schetba rufa 7 7 10 9 9 15 22 26 13 8 18 30 

Streptopelia picturata 1 3 3 0 1 0 8 2 2 1 11 

3 
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Tableau 1 (suite). Indice d’abondance de chaque espèce selon la méthode de points d’écoute. 0 
signifie que l’espèce vit dans le site mais la méthode n’a pas permis une estimation de son abondance. 
 

ESPECES AMBATOLEDAMA 

 

ANTSAHAMANARA SAHAFARY 

   

1998 

 

 

1999 

 

2000 

 

2001 

 

1998 

 

1999 

 

2000 

 

2001 

 

1998 

 

1999 

 

2000 

 

2001 

Terpsiphone mutata 13 15 19 14 13 13 21 15 10 10 12 

12 

Treron australis 0 0 1 2 0 0 0 0 0 0 0 
2 

Tylas eduardi 6 14 14 12 4 14 9 12 5 8 8 16 

Vanga curvirostris 3 8 9 3 3 7 4 6 4 5 3 

4 

Zoonavena grandidieri 0 0 0 0 0 0 0 0 0 0 2 
12 

Zosterops 
maderaspatana 

24 21 18 14 16 21 16 25 11 18 18 

17 

 

 D’après ce tableau 1, nous avons remarqué que les indices d’abondances d’une année à une autre 

demeurent comparables entre les quatre saisons consécutives. La comparaison des indices d’abondance 

permet de constater qu’il y a une augmentation en nombre d’individu pour chaque site.  

 

Tableau 2. Analyse des indices d’abondance des espèces. 

 

 

AMBATOLEDAMA 

 

ANTSAHAMANARA 

 

SAHAFARY 

 

 

1998 

 

1999 

 

200

0 

 

2001 

 

1998 

 

1999 

 

2000 

 

2001 

 

1998 

 

1999 

 

2000 

 

2001 

 

Nombre d’espèces 71 72 75 79 74 74 78 79 71 71 71 79 

Total indice d’abondance 370 410 456 433 281 350 463 512 325 285 409 494 

Moyenne des indices d’abondance 5,21 5,69 6,08 5,48 3,80 4,73 5,93 6,48 4,58 4,01 5,76 6,25 

Ecart-type 7,81 7,52 7,47 7,40 6,01 6,85 7,40 8,45 6,95 5,85 7,18 8,55 

H’ (log base 10) 1,50 1,56 1,60 1,58 1,46 1,49 1,58 1,58 1,46 1,47 1,55 1,55 

 

 Le nombre d’espèce, ainsi que les indices d’abondances restent suffisamment stables d’une année à 

l’autre de 1999 à 2001 pour Ambatoledama. Iles présente une légère oscillation pour Antsahamanara et 

Sahafary (Tableau 2). Quant à l’abondance des individus recensés à Sahafary, nous avons remarqué que 

cette augmentation est liée à la présence des espèces du milieu ouvert qui y semblent pulluler (par exemple: 

Centropus toulou, Coracopsis nigra, Coracopsis vasa, Copsychus albospecularis, Eurystomus glaucurus, 

Nectarinia souimanga). Toujours à propos de ce site, nous avons trouvé que certaines espèces forestières 

commencent à devenir plus commune telles que les espèces de strates basses (Schetba rufa, Calicus 

madagascariensis). Toutefois, les espèces terrestres et suffisamment de grande taille telles que Mesitornis 

unicolor, les deux espèces de Brachypteracias Lophotibis cristata, semblent encore rare par rapport en 1998 
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ou en 1999. Cette tendance s’observe aussi à Antsahamanara. Cependant la majorité des espèces trouvent 

une augmentation légère dans ce site. 

 

 L’événement le plus marquant de ce suivi 2001 constitue la confirmation de la présence de 

Bernieria tenebrosus (appelée aussi Phyllastrephus tenebrosus) à Antsahamanara après son observation à 

Ambatoledama en 2000. 

 

2. Comparaison et tendance du peuplement aviaire entre la saison 1999 et 2000 

 

 Le test d’homogénéité de Wilcoxon (Wilcoxon signed Ranks test), analyse pour comparer les 

indices d’abondances des années consécutives, signale que Antsahamanara et Sahafary montrent une 

différence significative entre abondance de 1998 à 2001 (cf. Tableau 3).  

 

Tableau 3. Test d’homogénéité de Wilcoxon entre les indices d’abondance de 1998 à 2001: seules les 

années comparées dont la probabilité p<0,05 figure sur le tableau.  

 

Test de Wilcoxon Site Années comparées 

Z p 

Ambatoledama 

 

Antsahamanara 

 

 

 

 

 

Sahafary 

1998-2001 

 

1998-1999 

1998-2000 

1998-2001 

1999-2000 

1999-2001 

 

1998-2000 

1998-2001 

1999-2000 

1999-2001 

2,031 

 

2,493 

4,582 

5,712 

2,332 

3,827 

 

2,488 

3,981 

3,113 

4,341 

0,042 

 

0,013 

0,0001 

0,0001 

0,020 

0,0001 

 

0,013 

0,0001 

0,002 

0,0001 
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DISCUSSIONS  

 

 Des variations de la densité de la population ont été observées à Antsahamanara et à Sahafary. Elles 

sont confirmées par le test de Wilcoxon, qui montre une différence très significative entre les indices 

d’abondance de l’année 1998 à 2001 de la communauté aviaire dans ces deux sites (cf. Tableau 3). Quant à 

Sahafary, le peuplement présente une oscillation d’indice d’abondance allant de 285 à 494 (cf. Tableau 2). 

Cette oscillation s’avère causer par des variations des indices d’abondance des espèces de milieu ouvert 

comme Centropus toulou, Coracopsis nigra, Coracopsis vasa, Copsychus albospecularis, Eurystomus 

glaucurus, Nectarinia souimanga. Ces espèces sont très adaptées à ce type d’habitat. Le passage du cyclone 

“Hudah” en 1999 suivi de la recrudescence de l’exploitation des grumes à cet endroit a suffisamment 

modifié la phénologie de la forêt (Obs. pers.) : ouverture de la canopée, plusieurs chablis et chute de 

quelques gros arbres. Ces formes de perturbation semblent suffisantes pour faire fouir les espèces plus 

sensibles en même temps que de favoriser certaines espèces tolérantes et rendent une certaine instabilité de 

la structure du peuplement ornithologique au cours de ces dernières années.  

 

 Quant à Antsahamanara, on remarque une variation plus importante des oiseaux de la canopée et 

ceux des strates basses (respectivement Neomixis tenella, Coracopsis nigra, Hypsipetes madagsacriensis, 

Leptosomus discolor comme espèces de canopée  et Nectarinia souimanga, Newtonia brunneicauda, 

Oxylabes madagascariensis, Schetba rufa, Dircurus forficatus, Euryceros prevostii, Calicalicus 

madagascariensis, Copsychus albospecularis comme espèces de strates basses). Après deux ans de passage 

du cyclone « Hudah » nous avons remarqué des reconstitutions structurales de la couverture forestière à 

Antsahamanara : jeunes pousses au sein des strates basses et développement de la canopée. Ces 

changements semblent favorables aux espèces qui en sont dépendantes. En effet, ce sont pour la plupart les 

oiseaux forestiers qui trouvent ici leurs indices d’abondances augmenter. Cette augmentation correspond à 

la reconquête des habitats devenus plus naturels par ces espèces qui en dépendent. Cette régénération de la 

couverture forestière doit être surveiller en évitant toutes activités anthropiques pouvant la stopper. En plus, 

l’année dernière (1999-2000) nous avons remarqué que plusieurs versants d’Antsahamanara demeuraient 

quasiment intacts à l’exception de l’habitat à phragmites. Plusieurs oiseaux sans nids ont été observés avec 

des agressions territoriales en 2000. Nous avons pensé que ce phénomène serait en relation avec des 

possibles migrations de nombreux individus des environs pour se réfugier à Antsahamanara. Etant donné la 

restructuration de la couverture végétale de cette année (2000-2001), certains de ces individus ont pu trouver 

des habitats et y restent, ce qui fait qu’il y a un peu plus d’individus pour ces espèces par rapport aux 

nombres avant tout changement (1998 par exemple). 

 

 

 Quant à Ambatoledama, comme chaque année, les indices d’abondances ne changent pas d’une 
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manière très significative (Z= 2,031, p = 0,042). Ce faible changement nous semble dû à la pullulation de 

Bernieria madagascariensis et Hypsipetes madagascariensis (respectivement allant de 17 à 29 indices, 16 à 

27) lors du suivi sur terrain. Cette dernière semble très active le long du corridor replanter et la bordure de la 

forêt où plusieurs espèces d’arbres étaient en fruit. Ce phénomène est très encourageant car Hypsipetes 

madagascariensis est une espèce plus frugivore, est supposée comme actif dans la propagation des graines 

forestières et participe même à la régénération des certaines espèces d’arbres. 

 

 Finalement, comme aucune connaissance existe actuellement sur la biologie de l’espèce forestière 

très rare de Madagascar, Bernieria tenebrosus, sa présence confirmée à Ambatoledama en 2000 et celle 

d’Antsahamanara cette année 2001 ne peuvent que réitérer l’importance du massif forestier de Masoala. En 

effet, seules quelques rares observations affirment la survie de cette espèce, l’une des plus rares du monde : 

une fois à Zahamena et une fois à Marojejy. Actuellement, les scientifiques du Peregrine Fund sont en train 

de procéder à des analyses phylogénétiques des échantillons collectés sur cette espèce à Masoala pour 

enlever tout doute à son identité. 
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CONCLUSION 

 

 Une restructuration de la couverture forestière se fait remarquer dans les sites de suivi-écologique à 

Masoala au cours de la saison 2001 après deux ans de passage du cyclone « Hudah » qui a ravagé ces sites. 

Ce phénomène augmente sensiblement les indices d’abondances de certaines espèces d’oiseaux, en 

occurrence celles vivant au dépend des strates basses. La pullulation de certaines espèces frugivores dans le 

corridor et les bordures forestières d’Ambatoledama constitue un plus car ces espèces ont été connues 

comme actives dans la dispersion et même la régénération de certaines espèces d’arbres. I est donc à 

recommander de surveiller étroitement ces sites de suivi pour éviter toutes activités d’origines anthropiques 

pouvant freiner cette restructuration de la couverture végétale et par conséquent la restructuration du 

peuplement ornithologique. Le présent suivi était une occasion pour confirmer la présence de Bernieria 

tenebrosus (ou encore Phyllastrephus tenebrosus), dans le Parc Masoala. Cette espèce rare n’est connue 

récemment que sur deux observations fortuites à Zahamana et à Marojejy. L’observation à Masoala a permis 

de collecter certains échantillons de plumes de cet oiseau qui se trouvent actuellement dans des laboratoires 

spécialisés en vue d’étude génétique. 
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INTRODUCTION 
 

La Péninsule Masoala supporte un des grands blocs de forêts pluviales de basse 

altitude de Madagascar. Bien que sa majeure partie se situe en dessous de 300 m 

d’altitude, quelques zones sommitales de plus de 1000 m existent et peuvent révéler une 

communauté biologique spécifique. En fait, les informations existantes relatives aux 

inventaires d’Ambohitsitondroina Ambanizana (1050 m d’altitude) en 1993/1994 

(Thorstrom & Watson 1997), indiquent la présence d’une espèce rare, Phyllastrephus 

cinereiceps, détectée pour la première fois à Masoala. Ceci suggère que les zones 

sommitales du Parc Masoala puissent abriter certaines espèces de haute altitude. Des 

méthodes adéquates pratiquées par de personnes suffisamment expérimentées sur la faune 

aviaire de Masoala et de l’Est malgache doivent impérativement déployer au cours de cet 

inventaire. 

 

METHODES 
 

1. SITES D’INVENTAIRE 
 

L’inventaire intéresse de zones sommitales, toutes au-dessus de 1000 m 

d’altitude, et qui n’ont été l’objet de recensement ornithologique auparavant. Il s’agit 

d’Ambohitsitondroina-Ambanizana (1180 m), d’Ambohitsitondroina-Mahalevona 

(1230 m), de Beanjada (1100 m) et de Bevontsira (800-900 m) au sein du Parc Masoala. 

Il s’agit de trois zones sommitales au sein du Parc Masoala. Toutefois, la topographie, 

l’emplacement de Mahalevona par rapport à la mer font que ce site se trouve frôler par 

les brumes. De ce fait, la forêt semble plus typique des zones sommitales que celles des 

trois autres, qui demeurent plus comparables aux sites d’altitude plus basse. 

 

2. METHODOLOGIE 

 

a)- Taux de rencontre : 
 

Pour détecter le maximum d’espèces d’oiseaux dans ces quatre sites et d’obtenir 

en même temps leur fréquence d’observation, nous allons utiliser des méthodes semi-

quantitatives. Il s’agit du «taux de rencontre » couplé avec des observations 

systématiques en suivant les pistes forestières. 

 

Le taux de rencontre consiste à marcher avec une vitesse constante dans la forêt 

suivant une direction précise ; puis on compte tout contact avec chaque individu de 

l’espèce. Ce type de comptage s’exprime au nombre de contact de chaque espèce en 

fonction de la durée de l’échantillonnage. Nous limitons le contact aux cris bien identifiés 

comme appartenant à une espèce et à l’observation directe de l’oiseau. Une attention 

particulière est adoptée pour éviter de faire de double comptage d’un individu, c’est-à-

dire, il faut éviter de recompter le même individu. Ce dernier point exige une certaine 

expérience du milieu et la communauté aviaire. Etant donnée ses dix ans de recherches 

ornithologiques à Masoala, l’équipe de l’inventaire s’avère apte à éviter cette éventualité.  
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A la fin d’un tel recensement, on obtient une liste d’espèces avec le nombre de 

fois où l’observateur a rencontré des individus de l’espèce par rapport à la durée total des 

observations. On peut calculer à partir de ces données la valeur respective du taux de 

rencontre de chaque espèce par unité d’effort, qui est ici par heure d’observation. Comme 

nous avons répété un minimum de 5 jours le recensement dans chaque site, c’est le taux 

de rencontre le maximum pour chaque espèce a été considéré pour le site. 

 

La méthode taux de rencontre permet d’obtenir la courbe aire (effort) espèce, 

ainsi que le statut de chaque espèce suivant une catégorisation en espèce rare, 

occasionnelle, fréquenté, commune etc. De plus, elle permet d’évaluer la potentialité 

écotouristique d’un site par rapport aux oiseaux, en utilisant le taux de rencontre n’est 

autre que la probabilité d’observer une espèce donnée par unité de temps passé dans la 

forêt. 

 

b)- Observations systématiques : 

 

Les observations systématiques consistent à prospecter des endroits susceptibles 

d’abriter une certaine espèce d’oiseaux plus discrets. On essaie d’inspecter la zone entière 

après la méthode taux de rencontre, qui se fait souvent très tôt le matin, pour avoir plus 

d’information sur des espèces plus difficiles à détecter. De plus, c’est au cours de ce 

moment où on prend toutes notes susceptibles d’aider à l’interprétation des résultats. 

 

Toutes ces méthodes ont été menées le long des pistes intra - forestières se 

trouvant suffisamment loin de la lisière pour éviter les effets de cette dernière. Toutefois, 

si l’identification exige une entrée en pleine forêt, le chercheur y pénètre 

momentanément. Pour le besoin de l’inventaire, certains endroits ont été marqués au 

ruban pour pouvoir le revisiter lors des observations systématiques. 

 

c)- Utilisation des cris préenregistrés: 
 

Nous recourons aussi pour certaines espèces très discrètes d’émettre des cris 

préenregistrés par un appareil adéquat pour déceler leur présence. De plus en cas de doute 

ou de nouveaux cris entendus, nous enregistrons par un dispositif d’enregistrement de 

cris d’oiseau afin de pouvoir utiliser le son pour observer l’individu en question. Au 

cours de cette étude nous avons recouru à ce procédé pour une espèce que nous 

n’arrivons pas encore à identifier. 

 

Nous photographions et enregistrons par une caméra adaptée à de telle situation 

certaines espèces afin d’obtenir des enregistrements témoins et utiles pour des études de 

comportements ou autres. Si le doute se pose, nous avons recourir à la capture par filet 

pour mieux examiner les individus en question. 
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d)- Analyses des données : 
 

L’analyse des données se repose principalement sur l’analyse de la diversité 

spécifique, la mesure de la distribution de chaque espèce par rapport à la communauté 

entière et la comparaison de la communauté avec celle des autres sites de forêts de l’est 

d’altitude comparable. 

 

 Pour l’analyse de la diversité, nous optons pour l’analyse de la diversité suivant 

l’indice de diversité de Shannon H’ (Pielou, 1975), pour connaître le site dont la diversité 

atteint une valeur maximale : 

 

  H’ = - ∑ (pi.lnpi)  

 

  où pi est la proportion des individus dans la i
ème

 espèce  

 

De plus, une comparaison basée sur le degré de similarité de ces sites a été menée 

et représentée sous forme de dendrogramme pour faciliter la comparaison. 

 

 Quant à la distribution de chaque espèce par rapport à la communauté, le test χ2 a 

été utilisé. Cette méthode mesure le degré distribution de chaque espèce dans les sites à 

comparer, ce qui permet d’apprécier si l’espèce est régulièrement distribuée entre les sites 

ou plus propre à un site donné (Rice & Lambshead 1994). 
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RESULATS 
 

1. Durée de recensement par site : 

 

D’après notre expérience sur les oiseaux de Masoala et les premiers jours sur ces 

sites, nous avons adopté cinq jours de recensement complet par site. En effet, après trois 

jours de recensement la quasi-totalité des espèces a été observée. La figure 1 suivante 

traduit donc l’effort d’échantillonnage relatif aux oiseaux forestiers dans ces 4 sites. 

 

Figure 1. Effort d’échantillonnage au cours de l’inventaire des zones sommitales 

 

2. Diversité spécifique par site : 
 

Au cours de cet inventaire, nous avons recensé un total de 74 espèces d’oiseaux (cf. 

Tableau 1 en annexe). Cette diversité paraît comparable aux zones sommitales de forêts 

humides de l’est. Beanjady et Bevontsira abritent plus d’espèces avec 57 espèces suivis 

d’Ambanizana et de Mahalevona, respectivement 55 et 39 espèces. 

 

Atelornis crossleyi et une espèce non encore identifiée de Phyllastrephus constituent 

deux espèces recensées pour la première fois à Masoala au cours de cet inventaire. La 

communauté de Mahalevona semble plus caractéristique de zones d’altitude que celle des 

autres sites. En effet, les espèces purement de haute altitude comme Atelornis crossleyi, 

Phyllastrephus cinereiceps ainsi que l’absence de quelques espèces de moyenne et basse 

altitude telle que Neomixis tenella à Mahalevona s’avèrent indicatif. L’analyse de la 

distribution des espèces par rapport à la communauté entière (Rice & Lambshead 1994), 

montre que seules trois espèces se distribuent de façon préférentielle à un site. Le 

Tableau 2 ci-dessous indique le résultat de cette analyse. 

 

L’indice de diversité de Shannon (Pielou, 1975), confirme le fait que Mahalevona 

abrite moins d’espèces que les autres sites. Le Tableau 3 suivant indique les autres 

caractéristiques de la communauté inventoriée. Sur le Tableau 4 se trouve le degré de 
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similarité des sites en fonction de la distance euclidienne de la communauté 

ornithologique sur lequel base le dendrogramme de similarité de la Figure 2. 

 

 
 
Figure 2. Dendrogramme de similarité basé sur le taux de rencontre des espèces recensées. 

 

 
Tableau 2. Analyse de la distribution des espèces par rapport à la communauté entière par le 

  biais du test χ2
 selon la méthode de Rice & Lambshead (1994). Seule les espèces  

  ayant de valeurs significatives ont été représentées. 

 

Espèces χ
2
 Df (degré 

de liberté 

Probabilité p Remarque sur la relation 

site vs espèce  

 

Atelornis crossleyi 

 

 

Neomixis tenella 

 

 

Nesillas typica 

 

 

Phyllastrephus 

cinereiceps 

 

10,86 

 

 

20,12 

 

 

14,84 

 

 

 

11,11 

 

3 

 

 

3 

 

 

3 

 

 

 

3 

 

0,0125 

 

 

0,0002 

 

 

0,002 

 

 

 

0,011 

 

Existe seulement à 

Mahalevona 

 

Absence notable à 

Mahalevona 

 

Plus concentrée à 

Mahalevona 

 

 

Plus concentrée à 

Mahalevona 
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Tableau 3. Caractéristique statistique de la communauté ornithologique des sites   

  inventoriés : 

 

SITE PARAMETRES 

AMBANIZANA BEANJADY BEVONTSIRA MAHALEVONA 

 

Nombre total 

d’espèce 

 

Taux de rencontre 

total par heure 

 

Taux de rencontre 

moyenne par heure 

(± écart-type) 

 

Indice de diversité 

de Shannon (log 

base 10) 

 

 

55 

 

 

135,63 

 

 

1,86 (± 2,81) 

 

 

 

1,546 

 

57 

 

 

166,63 

 

 

2,29 (± 3,5) 

 

 

 

1,542 

 

57 

 

 

172,33 

 

 

2,36 (± 3,6) 

 

 

 

1,537 

 

39 

 

 

123,23 

 

 

1,69 (± 3,24) 

 

 

 

1,368 

 

 
Tableau 4. Degré de similarité de la communauté ornithologique des 4 sites inventoriés. 

 

 BEANJADY BEVONTSIRA MAHALEVONA 

AMBANIZANA 86,52% 80,81% 83,62% 

BEANJADY - 87,23% 79,62% 

BEVONTSIRA - - 72,02% 

 

Le dendrogramme de la Figure 2 montre deux principales branches : l’une regroupe 

Bevontsira, Beanjady et Ambanizana, et l’autre représente Mahalevona. Cette structure 

réitère les conclusions tirées des observations du nombre d’espèces et les différentes 

caractéristiques statistiques de la communauté.  

 

La première branche regroupant Bevontsira-Beanjady, Ambanizana représente les 

sites plus diversifiés alors que le site le plus pauvre en espèce, Mahalevona, se trouve 

suffisamment éloigner grâce au peu d’espèces qu’il abrite. Statistiquement, les 

populations d’oiseaux à Mahalevona se trouver généralement représenter par peu 

d’individu par espèce par rapport à celles de trois autres sites avec un taux de rencontre 

totalisant autour de plus de 165 individus/heure pour Beanjady Bevontsira et 135 pour 

Ambanizana contre 125 pour Mahalevona. Ces caractéristiques peuvent mener à dire que 

Bevontsira et Beanjady seront plus favorable à un écotourisme basé sur les oiseaux étant 

donné le niveau du taux de rencontre dans ces deux sites. En effet, la majorité des espèces 

y sont présentes et semblent plus faciles à observer par rapport aux autres sites. En effet, 

dès le premier jour (cf. Figure 1) presque 95% des espèces y sont décelables.  
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DISCUSSIONS 
 

 La capacité d’obtenir une liste largement complète des oiseaux forestiers lors d’un 

inventaire ornithologique semble plus abordable en 5 ou même un peu moins de jours de 

recensement. La forte activité vocale des oiseaux et les observations systématiques 

offrent une large possibilité pour pouvoir déceler même les espèces discrètes (Goodman 

& Rasolonandrasana 2001). L’expérience d’au moins de 10 ans sur les oiseaux forestiers 

de Masoala paraît faciliter cette tâche. De ce fait, le résultat du présent inventaire nous 

semble proche d’une liste exhaustive de la faune ornithologique de ces quatre sites. 

 

 De nombreuses recherches assez récentes sur la relation entre les gradients 

d’altitude et la communauté ornithologique de l’Est malgache ont montré une tendance 

de réduction du nombre d’espèces et d’individus suivant l’élévation (Goodman et al. 

1996 ; Goodman & Putnam 1996 ; Goodman & Ravokatra 1999 ; Goodman & 

Rasolonandrasana 2001). Pour la présente étude, cette tendance semble confirmer même 

avec un degré plus faible. En effet, le fait que Mahalevona abrite suffisamment peu 

d’espèces et d’individus viennent probablement de sa situation altitudinale. 

 

Malgré leur altitude comparable, Mahavelona grâce à sa position et sa 

topographie, possèdent plus des traits typiques de formation en altitude : arbres 

suffisamment rabougris, strate basse plus dense avec des lichens etc. Ces caractéristiques 

nous semblent causer par son exposition au vent et à sa position plus proche de la mer. 

Cette situation engendre en effet une brume épaisse qui empêche même de voir à plus de 

20 m. Il en résulte ainsi au phénomène d’appauvrissement en espèce de la communauté 

ornithologique en altitude comme le cas d’Andringitra (Goodam et al. 1999), du Pic de 

Vohibe (Goodman & Ravokatra 1999), d’Andohahela (Hawkins & Goodman 1999), de 

Mananara (Andrianarimisa & Lily de Roland, rapport pour UNESCO 1998) et de la forêt 

orientale malgache (Hawkins 1999). Goodman & Rasolonandrasana (2001) a trouvé par 

exemple de corrélations à plus de 90% dans l’Andringitra sur l’équation reliant l’altitude 

et le nombre d’espèce d’oiseaux sur 7 sites : allant de 85 espèces à 720 m d’altitude pour 

descendre à 58 espèces à 1200 m et de 39 espèces vers 1900 m d’altitude. 

 

Grâce à ses observations, nous pouvons avancer que la communauté aviaire de 

zones sommitales du Parc Masoala paraît comparable et n’échappe pas à la règle de 

déclin du nombre d’espèces avec l’altitude des forêts humides de Madagascar. C’est 

pourquoi Mahalevona abrite peu d’espèce par rapport aux trois autres sites qui ont autour 

de 55 à 57. Ces chiffres correspondent avec les observations des différents auteurs cités 

ci-dessus.  

 

Toutefois, à Masoala on note que la variation et le remplacement spécifique 

semblent plus particuliers. En effet, dans les autres sites de référence, l’apparition d’une 

espèce purement d’altitude se fait progressivement, exemple pour Atelornis crossleyi, elle 

apparaît au-dessus de 1000 m à Andringitra, mais elle existe seulement à Mahalevona 

(1230 m d’altitude) malgré le 1180 m d’Ambanizana et le 1100 m de Beanjady. De plus, 

l’absence notable des espèces de basse et moyenne altitude telle que Neomixis tenella à 
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Mahalevona s’avère particulier. Cependant le faible nombre d’échantillonnage 

(seulement quatre sites) ne permet pas encore de dresser une conclusion plausible. 

Pourtant, la seule explication logique de cette structure aviaire de zones sommitales à 

Masoala est que : la forêt est largement vaste et continue sans discontinuité. La présence 

ou l’absence d’une espèce semble plutôt la réponse aux traits physionomiques et 

écologiques de la communauté ornithologique face aux milieux que de l’altitude pour les 

sites d’altitude voisine. Ce phénomène s’observe aussi dans les sites de suivi écologique 

dont l’altitude est semblable, mais le peuplement ornithologique diffère. Nous pensons 

que l’aspect de versant ainsi que l’exposition du site face à la mer peuvent être à l’origine 

de ces différences. Néanmoins, ceci mérite des analyses approfondies. 

 

Il est donc compréhensible que les sites ayant de physionomie semblable tels 

qu’Ambanizana, Beanjady et Bevontsira (haute altitude mais encore avec des gros arbres) 

abritent une communauté semblable. Ce qui fait que toute analyse statistique réitère cette 

similarité. Ainsi, allant de la statistique descriptive (Tableau.), l’indice de diversité de 

Shannon et du dendrogramme de similarité (cf. Figure 2), ces sites forment un groupe à 

part par rapport à Mahalevona. Ceci explique les tendances observées sur le degré de 

similarité et le dendrogramme de la Figure 2. 

 

En regardant plus en détaille cette dissimilarité entre les trois sites d’un côté et 

Mahalevona de l’autre côté, nous pouvons avancer les explications suivantes. L’analyse 

de la distribution (cf. Tableau 2) et celle de statistique descriptive (Cf. Tableau 3) ont 

montré que la dissimilarité provient principalement du nombre d’espèce plus réduit, le 

taux de rencontre plus faible à Mahalevona et le fait que quatre espèces se concentrent 

seulement ou absent de ce dernier. Les effets conjugués de ces variables font apparaître 

de différence décelable entre les sites. Ce fait réitère encore une fois, que la tendance 

observée lors de la présente étude provient plutôt de la structure de la végétation et 

secondairement de l’altitude. 

 

CONCLUSION 

 

Au cours du présent inventaire 74 espèces d’oiseaux ont été recensées dans les 4 

sites d’altitude du Parc Masoala. Une espèce de Phyllastrephus, malgré sa capture par 

filet demeure encore indéfinie et mérite une attention particulière. En effet, malgré les 

investigations génétiques préliminaires, les résultats n’ont pas encore permis d’affirmer 

sans ambiguïté l’identité taxonomique de cette espèce.  

 

A Masoala, le déclin de la richesse spécifique des oiseaux avec l’augmentation de 

l’altitude de forêt humide malgache (Hawkins 1999) s’avère vérifier. Toutefois, la 

tendance paraît répondre aussi aux traits physionomiques de la végétation pour Masoala. 

Il semble, en prenant compte des données cumulées sur le suivi ornithologique de ce parc 

depuis plus de 5 ans, que chaque zone malgré leur altitude très voisine montre de 

différence notable au niveau de l’avifaune. Il est donc intéressant de comprendre les 

facteurs qui rentrent en jeu. A part les traits de la végétation, l’exposition au vent marin et 

l’aspect de versant demeurent jusqu’à présent l’explication plausible même sans données 

86



probantes. De tel type de recherche sera à encourager à Masoala pour l’ensemble de la 

faune non seulement les oiseaux. 

 

Du point de vue écotourisme, le site de Bevontsira et de Beanjady paraissent plus 

intéressants grâce aux nombres suffisamment importants des individus par espèce et la 

facilité d’y trouver le maximum d’espèce en une seule journée. La présence de cascade et 

le passage des touristes déjà quasi-permanent à Bevontsira favorisent la promotion de 

l’écotourisme dans ce site. 
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Tableau 1. Taux de rencontre/ heure par site. * : espèce endémique de Madagascar ; (*) : espèce propre de l’océan indien 

n : espèce nicheuse mais non endémique de Madagascar et celle de l’océan indien.S1 : Ambanizana (1180 m d’altitude) ; 

S2 : Beanjady (1100 m d’altitude) ; S3 : Bevontsira (800-900 m d’altitude) ; S4 : Mahalevona (1230 m d’altitude). 

 

   

Taux de 

rencontre/heure 

d’observation 

ESPECES FAMILLE NOMS FRANCAIS S1 S2 S3 S4 

Accipiter francesii ACCIPITRIDAE Epervier de Frances 1  1 1 

Accipiter madagascariensis (*) ACCIPITRIDAE Epervier de Madagascar   1  

Alectroenas madagascariensis * COLUMBIDAE Pigeon bleu de Madagascar 1 1 1 1 

Apus barbatus n APODIDAE Martinet noir africain 1    

Apus melba n APODIDAE Martinet à ventre blanc    2 

Asio madagascariensis * STRIGIDAE Hibou de Madagascar 1 1   

Atelornis crossleyi * BRACHYPTERACIIDAE Rollier terrestre de Crossley    4 

Brachypteracias leptosomus * BRACHYPTERACIIDAE Rollier terrestre leptosome 1    

Brachypteracias squamiger * BRACHYPTERACIIDAE Rollier terrestre écailleux 1 1 1  

Buteo brachypterus * ACCIPITRIDAE Buse de Madagascar 1 1 1 1 

Calicalicus madagascariensis * VANGIDAE Vanga à queue rousse 5 8 8 2 

Canirallus kioloides * RALLIDEA Râle à front gris 1 1 1 1 

Centropus toulou (*) CUCULIDAE Coucal malgache 1 1 3  

Copsychus albospecularis * TURDIDAE Dyal malgache 4 2 3 1 

Coracina cinerea (*) CAMPEPHAGIDAE Echenilleur malgache 2 1 3 1 

Coracopsis nigra (*) PSITTACIDAE Petit perroquet noir 3 5 4 1 

Coracopsis vasa (*) PSITTACIDAE Grand perroquet Vasa 1 3 3 1 

Corythornis vintsioides (*) ALCEDINIDAE Martin-pêcheur malachite  1 1  

Coua caerulea * CUCULIDAE Coua bleu 2 4 3 3 

Coua cristata * CUCULIDAE Coua huppé   1  

Coua reynaudii * CUCULIDAE Coua de Reynaud 2 2 1 3 

Coua serriana * CUCULIDAE Coua de Serre 1 1 2  

Cuculus rochii * CUCULIDAE Coucou de Madagascar 3 4 4 2 

Cyanolanius madagascarinus (*) VANGIDAE Artamie azurée 2 2 2 1 

Dicrirus forficatus (*) DICRURIDAE Drongo malgache 1 2 3 1 
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Tableau 1. Taux de rencontre/ heure par site. * : espèce endémique de Madagascar ; (*) : espèce propre de l’océan 

indien n : espèce nicheuse mais non endémique de Madagascar et celle de l’océan indien.S1 : Ambanizana 

(1180 m d’altitude) ;S2 : Beanjady (1100 m d’altitude) ; S3 : Bevontsira (800-900 m d’altitude) ; S4 : 

Mahalevona (1230 m d’altitude). 
 

 

Taux de 

rencontre/heure 

d’observation 

ESPECES FAMILLE NOMS FRANCAIS S1 S2 S3 S4 

Dryolimnas cuvieri (*) RALLIDEA Râle de Cuvier    1 

Euryceros prevostii * VANGIDAE Eurycère de Prévost 1 2 1  

Eurystomus glaucurus n CORACIIDAE Rollier malgache  1   

Eutriorchis astur * ACCIPITRIDAE Aigle serpentaire de Madagascar   1  

Falco peregrinus n FALCONIDAE Faucon pèlerin   1  

Foudia omissa * PLOCEIDAE Foudi de Forêt 3 4 6 7 

Hartlaubius auratus * STURNIDAE Etourneau de Madagascar   1  

Hypositta corallirostris * VANGIDAE Vanga-Sitelle 1 1 1  

Hypsipetes madagascariensis n PYCNONOTIDAE Bulbul noir 8 11 11 6 

Ispidina madagascariensis * ALCEDINIDAE Martin-chasseur malgache 1 1   

Leptopterus chabert * VANGIDAE Artamie de Chabert 1  3  

Leptopterus viridis * VANGIDAE Artamie à tête blanche 1 1 2 1 

Leptosomus discolor (*) LEPTOSOMATIDAE Courol 1 3 2 1 

Mesitornis unicolor * MESITORNITHIDAE Mésite unicolore 1  1  

Motacilla flaviventris * MOTACILLIDAE Bergeronnette malgache   1  

Mystacornis crossleyi * TIMALIIDAE Mystacornis 1 1 1  

Nectarinia notata (*) NECTARINIIDAE Souimanga angaladin 2 1 2 1 

Nectarinia souimanga (*) NECTARINIIDAE Souimanga malgache 19 23 23 20 

Neodrepanis coruscans * PHILEPITTIDAE Philépitte faux-souimanga 8 5  4 

Neomixis striatigula * SYLVIDAE Grande Eroesse  4 2  

Neomixis tenella * SYLVIDAE Petite Eroesse 3 10 15  

Neomixis viridis * SYLVIDAE Eroesse verte 1 2 4 1 

Nesillas typica (*) SYLVIDAE Fauvette de Madagascar 3 4  11 

Newtonia amphicroa * SYLVIDAE Newtonie sombre 6 7 3 11 
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Tableau 1. Taux de rencontre/ heure par site. * : espèce endémique de Madagascar ; (*) : espèce propre de l’océan 

indien n : espèce nicheuse mais non endémique de Madagascar et celle de l’océan indien.S1 : Ambanizana 

(1180 m d’altitude) ;S2 : Beanjady (1100 m d’altitude) ; S3 : Bevontsira (800-900 m d’altitude) ; S4 : 

Mahalevona (1230 m d’altitude). 
 

 

Taux de 

rencontre/heure 

d’observation 

ESPECES FAMILLE NOMS FRANCAIS S1 S2 S3 S4 

Newtonia brunneicauda * SYLVIDAE Newtonie commune 5 7 7 7 

Ninox superciliaris * STRIGIDAE Ninox à sourcils  1   

Oriola bernieri * VANGIDAE Oriolie de Bernier 1 1   

Otus rutilus (*) STRIGIDAE Petit duc de Madagascar 1 1 1  

Oxylabes madagascariensis * TIMALIIDAE Oxylabe à gorge blanche 2 2 4 1 

Phillepitta castanea * PHILEPITTIDAE Philepitte veloutée 1 1 1 1 

Phyllastrephus cinereiceps * PYCNONOTIDAE Bulbul à tête grise 1   5 

Phyllastrephus madagascariensis * PYCNONOTIDAE Bulbul de Madagascar 5 4 5 2 

Phyllastrephus sp. ?? PYCNONOTIDAE ?? 1 1 1  

Phyllastrephus zosterops * PYCNONOTIDAE Bulbul zosterops 5 1 4  

Ploceus nelicourvi * PLOCEIDAE Tisserin nelicourvi 1 1 1 1 

Polyboroides radiatus * ACCIPITRIDAE Polybroide rayé  1   

Pseudobias wardi * MONARCHIDAE Gobe-mouche de Ward  1   

Pseudocossyphus sharpei * TURDIDAE Merle de roche de forêt 4 3  6 

Randia pseudozosterops * SYLVIDAE Fauvette de Rand  1 1  

Sarothrura insularis * RALLIDEA Râle insulaire  1 1  

Schetba rufa * VANGIDAE Artamie rousse 1 1 1  

Streptopelia picturata (*) COLUMBIDAE Tourterelle peinte 1 1 1 1 

Terpsiphone mutata (*) TIMALIIDAE Gobe-mouche de paradis de M/car 3 4 3 4 

Treron autralis (*) COLUMBIDAE Pigeon vert de Madagascar   1  

Tylas eduardi * VANGIDAE Tylas 1 3 5  

Vanga curvirostris * VANGIDAE Vanga écorcheur 1 1 1 1 

Zoonavena grandidieri (*) APODIDAE Martinet de Grandidier 1 1 1 1 

Zosterops maderaspatana (*) ZOSTEROPIDAE Zosterops malgache 7 10 10 5 
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INTRODUCTION 
 

 Le Parc Masoala est parmi l’un des grands parcs nationaux de Madagascar. Outre 

la forêt orientale qui constitue la majeure partie du parc, le milieu marin offre une 

multitude de diversité biologique, ne serait-ce que les peuplements ichtyologiques. 

Jusqu’à maintenant, aucun inventaire a été mené dans ces parcs marins en ce qui 

concerne les oiseaux. Le présent rapport fait état des résultats de l’inventaire 

ornithologique du parc marin d’Ifaho et d’Ambodilaitry entrepris entre le 20 janvier et 10 

février 2002. Il s’agit d’une première appréciation de la structure de la faune aviaire qui 

vit au dépend de ces deux sites. 

 

SITE D’ETUDES ET METHODES 
 

Cette étude a été faite pendant trois semaines, entre le 20 janvier et le 10 février 

2002 dans deux sites de la Presqu’île Masoala. Ils font partis du parc marin d’Ifaho situé 

au nord de la pointe Masoala (15° 44’ 31.4” S ; 50° 20’ 32.8” E) et celui d’Ambodilaitry 

sur la pointe de la Presqu’île Masoala. Le premier site a comme habitat une baie entourée 

par une formation végétale typique de mangrove suffisamment développée. Ce site se 

caractérise aussi par la présence de sable et de boue jusqu’à la limite du lagon durant la 

marée basse. Par contre, très peu de sable a été observé au cours de cette période sur le 

second site à Ambodilaitry. Ce dernier est situé aux alentours de la pointe de la Presqu’île 

Masoala et se distingue par l’existence de plusieurs îlots tels que les îlots de Behentoka, 

de Bakaka et de Nepato. 

 

Comme méthodologie, nous avons utilisé deux méthodes: le comptage direct pour 

les individus éparpillés et le dénombrement par extrapolation pour les colonies. Pendant 

la marée basse, les espèces côtières et les limicoles ont été dénombrées sur le sable et sur 

la boue. Le dénombrement se fait par comptage direct si le nombre d’individus est faible 

et dispersé. Tandis que pour les oiseaux qui restent en groupe, une portion 

d’échantillonnage a été prise et comptée suivie d’une estimation par extrapolation pour 

l’ensemble du groupe. Au cours de la marée haute, le recensement a été fait en utilisant 

une vedette motorisée pour pouvoir compter directement les individus éparpillés sur la 

surface de la mer. Enfin, les sites de nidification ont été recherchés en visitant tous les 

îlots et les mangroves aux bords de la mer.  
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RESULTATS 
 

Nous avons présenté sur le Tableau 1 les différentes espèces recensées ainsi que 

leur abondance relative sur chaque site. 

 

Tableau 1 : Les différentes espèces recensées sur les deux Parcs marins (Ifaho et 

Ambodilaitry), entre le 20 janvier et le 10 février 2002. Le chiffre représente 

le nombre d’individus de l’espèce et les autres signes le niveau 

d’endémisme. 

 

Nom scientifique des 

espèces recensées 

IFAHO AMBODILAITRY 

Anous stolidius 5 (n) - 

Ardea cinerea - 5 (n) 

Arenaria interpres 15 (m) 16 (m) 

Bubulcus ibis - 65 (n) 

Calidris alba 65 (m) - 

Charadrius marginatus 7 (n) - 

Dendrocygna viduata 35 (n) 55 (n) 

Egretta ardesiaca 8 (n) 6 (n) 

Egretta dimorpha 15 (*) 7 (*) 

Glareola ocularis - 8 * 

Numenius phaeopus 42 (m) 35 (m) 

Nicticorax nicticorax 3 (n) - 

Phalacrocorax africanus 2 (n) - 

Pluvialis squatarola 32 (m) 25 (m) 

Sterna anaethetus 65 (n) - 

Sterna bengalensis 55 (m) - 

Sterna bergii 600 (n) 350 (n) 

Xenus cinereus 5 (m) - 

TOTAL 954 572 

 

(n) : Espèce nicheuse à Madagascar; 

(m): Espèce migratrice; 

(*) : Endémique de la régionale de l’Océan indien 

*   : Espèce endémique de Madagascar 

 

D’après ce tableau, nous avons recensé 18 espèces d’oiseau dont 10 espèces 

nicheuses à Madagascar, six (6) migratrices, une endémique de régionale de l’Océan 

indien et une endémique de Madagascar. Parmi ces 18 espèces recensées, le Sterna bergii 

est la plus représentée avec 600 individus à Ifaho et 350 à Ambodilaitry Ces résultats 

nous montrent aussi que, le site d’Ifaho est plus diversifié qu’Ambodilaitry : 15 espèces 

contre 10 et 954 individus versus 572. Cette diversité demeure suffisamment faible par 

rapport aux sites de la côte ouest malgache où se concentrent d’ailleurs les oiseaux 

marins et aquatiques de Madagascar (ZICOMA, 1999). 
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Trois îlots ont été identifiés comme site de nidification (Nosy Bekaka, près du 

Nosy Behentona et Nosy Nepato). Le premier îlot abrite le peuplement de Sterne tandis 

que le second est pour les Aigrettes (Egretta ardesiaca et E. dimorpha) et la population 

de Héron garde-bœuf Bubulcus ibis. Enfin, le troisième îlot est un site de reproduction 

partagé entre les Sternes et la Glaréole Glareola ocularis, la seule espèce propre à 

Madagascar recensée au cours de la présente expédition. 

 

DISCUSSION 
 

La richesse en espèce et le nombre relativement élevé des oiseaux aquatiques sur le 

Parc marin d’Ifaho par rapport à celui d’Ambodilaitry sont très remarqués. Cette 

différence semble être due : 

 

• par la présence du sable ouvert en grande surface pendant la marée basse. Cet 

endroit attire tellement les limicoles grâce à sa richesse en invertébrés et 

d’autres bestioles très appréciées par ces oiseaux. Les Sternes utilisent aussi 

cet endroit comme sites de repos. 

 

• Pendant la marée haute, la profondeur de la mer à Ifaho est toujours faible par 

rapport à celle d’Ambodilaitry. Cette faible profondeur semble faciliter la 

recherche de nourritures, et attirent par conséquent plus d’individus à Ifaho. 

 

• Le développement des palétuviers dans le Parc marin d’Ifaho, apporte 

évidemment une diversification d’insectes et de nombreux invertébrés sur 

lesquels peuvent nourrir certains de ces oiseaux marins. Ce qui fait que ce site 

attire plus d’oiseaux que celui à Ambodilaitry. 

 

Toutefois, malgré sa faible diversité en espèce d’oiseaux, le site d’Ambodilaitry 

joue un rôle très important sur le cycle biologique de ces oiseaux marins. En effet, il 

constitue un des rares sites de nidification des espèces nicheuses à Masoala. C’est le cas 

de l’îlot de Bakaka et celui de Behentona. Les Sternes nidifient dans ces endroits, 

probablement grâce à la position de ces îlots qui forme un abri quasi parfait contre des 

envahisseurs potentiels. Au cours de la présente expédition, nous avons remarqué qu’il 

est très difficile d’accoster sur ces îlots que ce soit par pirogue que par vedette à cause de 

la force des vagues et le pourtour très accidenté. Ces dispositifs assurent une protection 

au moment de la reproduction. Les efforts de conservation de ces îlots seront donc à 

encourager. 

 

Quant à l’îlot de Nepato, qui constitue un site de nidification des Aigrettes 

(Egretta ardesiaca et E. dimorpha) et le Héron garde-bœuf (Bubulcus ibis), l’accessibilité 

par bateau ou par pirogue s’avère suffisamment facile. C’est pour cela que les œufs et les 

oisillons de ces espèces se trouvent souvent menacer par les villageois. Cette menace 

touche aussi les espèces d’arbres, plus précisément les palmiers utilisés comme arbres de 

nidification par ces oiseaux. En effet, des coupes récentes ont été identifiées, et selon les 

informations sur place, les gens abattent ces arbres pour pouvoir prendre les poussins au 

nid. Cette forme de perturbation dérange non seulement la population d’oiseaux mais 
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engendre aussi de changement irréversible au potentiel du site en tant que site de 

nidification.  

 

 

 

CONCLUSION 
 

Les deux parcs marins au sein du Parc Masoala (Ifaho et Ambodilaitry), même 

pauvres en nombre d’espèces, constituent un refuge important pour les oiseaux marins et 

aquatiques de la presqu’île. Le rôle que joue les îlots et les palétuviers dans ces deux 

parcs marins assurent la pérennité du peuplement ornithologique : les palétuviers 

enrichissent les sites en nourritures et les îlots servent de site de nidification. Le cycle, 

marée haute et marée base couplée avec la structure du fond sableux et boueux favorisent 

l’attraction de nombreuses espèces telles que les limicoles et engendrent un dynamisme 

quotidien du peuplement. Le présent inventaire indique l’importance de la protection des 

îlots au sein de ces parcs marins, en occurrence Nosy Bekaka, près du Nosy Behentona et 

Nosy Nepato, qui constituent de sites de nidification des espèces nicheuses. Une 

campagne de sensibilisation sera indispensable pour atténuer la destruction de ces sites de 

nidification quasi uniques de la Presqu’île Masoala. La collecte des œufs et des oisillons 

devraient être strictement interdites de même que l’abattage des palmiers et le feu de 

brousse. En effet, lors de notre passage, une trace de feu récent a été observée à Nosy 

Behentona, qui a pu ravager une bonne partie de la forêt sur ce site.  
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Abstract

We conducted a 16-month country-wide survey to determine the status of the threatened
Madagascar (Marsh) Harrier Circus macrosceles from 2005 to 2006. We searched for harriers in
varying habitat types, focusing on marshes, grasslands and savannas, secondary forests and the
edge of primary forests. We surveyed 68% of the districts of Madagascar which contain 71% of
the potential harrier habitat throughout the country. We recorded 80 individuals of this sexually
dimorphic raptor; 48 males and 32 females of which 71 were observed during the breeding
season (June to December) and nine outside the breeding season (January to May). The
Madagascar Harrier has a broad distribution of about 1,000 km north to south (Madagascar is
about 1,500 km in length) and east to west, but at extremely low density. Fifty-three (69%)
harriers were observed in high elevation marshes and grasslands above 1,100 m in the provinces
of Mahajanga and Antananarivo during the breeding season. Three major threats to harriers, all
human caused, were identified: the transformation of marshes to rice fields (all nests in lower
elevation natural marshes), uncontrolled fires destroying nests (n 5 7 nests lost in 2005 to fires),
and human persecution by taking young from nests for a food source and killing adults due to
their predatory nature. From our surveys in Madagascar and information from Comoro Islands,
we estimate the global population to be 250–500 individuals suggesting the current Madagascar
Harrier population is heading towards endangerment. The survival of the Madagascar Harrier in
Madagascar is critically dependent on protecting the remaining natural marshes, which are an
extremely limited and critically endangered habitat in Madagascar, with bordering grasslands.

Résumé

En 2005 et 2006, nous avons effectué une expédition afin d’évaluer le statut d’Harrier de
Madagascar Circus macrosceles. Durant les 16 mois de terrain, 68% des districts de Madagascar,
contenant approximativement 71% des habitats susceptibles d’abriter cette espèce, à savoir les
marécages, les prairies et les savanes, les forêts secondaires et la bordure de forêt primaire, ont
été visités. L’Harrier de Madagascar est une espèce de rapace à dimorphisme sexuel. Nous en
avons enregistré 80 individus composés de 48 mâles et 32 femelles. Parmi lesquels, 71 individus
ont été répertoriés pendant la saison de reproduction (de juin au décembre), alors que 9 sont
rencontrés hors de la saison de reproduction (janvier à mai). On a constaté que l’espèce se
rencontre de l’Est à l’Ouest de l’Ile avec une large distribution géographique d’environ 1000 km
du Nord au Sud (la longueur de Madagascar est approximativement égale à 1500 km). Toutefois,
elle présente une densité extrêmement faible. Cinquante-trois individus (soit 69%) ont été
observés pendant la période de reproduction dans les marécages et savanes de haute altitude, en
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particulier au-dessus de 1,100 m d’altitude dans les provinces de Mahajanga et d’Antananarivo.
Trois principaux types de menace, provenant tous de l’action anthropique, pèsent sur le Harrier
de Madagascar: la transformation des marécages en rizières (la plupart des nids sont dans les
marécages d’altitude moins élevée), les feux de brousse incontrôlés détruisant les nids des
oiseaux (sept nids sont détruits en 2005), la persécution humaine en collectant les poussins dans
les nids pour la nourriture et en tuant les adultes à cause de leur nature prédatrice. De cette étude
et des informations sur les ı̂les de Comores, nous estimons la taille globale de la population entre
250–500 individus. Par conséquent, nous recommandons de considérer le statut de Circus
macrosceles comme étant en danger. En plus, il faut assurer la conservation des marécages encore
existants car la survie de la population d’Harrier de Madagascar en dépend. Actuellement, ces
zones sont extrêmement restreintes et s’agissent d’habitats gravement menacés à Madagascar.

Introduction

Twelve of the 24 diurnal and nocturnal raptor species occurring in Madagascar are endemic, and
only two are known to be migratory (Thorstrom et al. 2003). Madagascar as a country has the
highest percentage of raptor species (9%) in the world per total avifaunal diversity which
numbers 283 bird species (Morris and Hawkins 1998, Thorstrom et al. 2003). The harrier Circus
maillardi macrosceles in Madagascar was split from the Reunion Harrier C. maillardi and
designated as a distinctive species - the Madagascar (Marsh) Harrier C. macrosceles in 2000

(Simmons 2000, Wink and Sauer-Gürth 2000). Currently, it is considered a ‘Vulnerable’ species
in Madagascar (BirdLife International 2008). The breeding biology of this species has been
studied briefly in Ankazobe (Paverne 1997) and in more detail at Ambohitantely Special Reserve
(Randriamanga 2000, Rene de Roland et al. 2004), but the population status and distribution are
not well known. This study summarises information collected during a 16-month country-wide
survey, including the breeding and non-breeding seasons, the distribution and population
density, breeding sites and threats to the Madagascar Harrier.

Study Area

Perrier de la Bâthie (1921) defined two main regions for flora in Madagascar: the eastern humid
forest, corresponding to the windward side, and the western and southern seasonal dry forests on
the leeward side. This classification was refined by Humbert and Cours Darne (1965) and later
updated by Faramalala (1988, 1995). The national terrestrial ecoregion network is represented by
seven regions: northern high plateau, eastern plateau, central plateau, high mountains, western,
southern, and the unique isolated or transitional habitats (ANGAP 2001). The study area was
split into four ecoregions: eastern (11,611,177 ha), western (21,104,528 ha), central (17,088,672 ha)
and north mountain (2,091,011 ha).

Savanna and grasslands make up 69% of the surface area of Madagascar, whereas marshes
(0.5%) are extremely limited and a highly-threatened habitat (Inventaire Ecologique Forestier
National 1997). The major part of the existing savanna and grasslands were found in the central
and western ecoregions. Savannas and grasslands are two different habitat types, but their
ecological function is similar. They are inhabited by the same avian species including the
Madagascar Harrier. Savannas and grasslands provided foraging habitat while marshes were used
for nesting sites by harriers.

We surveyed for Madagascar Harrier throughout Madagascar visiting all six provinces from
Ambilobe in the northern province of Antsiranana, Andapa and along the east coast from
Maroantsetra to Toamasina in Toamasina province, in the central plateau of the provinces of
Antananarivo and Fianarantsoa, from the west coast of Mahajanga province and south to
Maintirano, and to Morondava and Fort-Dauphin in the southern province of Toliara (Figure 1).

L.-A. R. De Roland et al. 2
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Figure 1. Observation sites and roads travelled during surveys for Madagascar Harrier Circus
macrosceles from 2005 to 2006.

Madagascar Harrier surveys 3
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Methods

Survey route and sites were identified from Foiben-Taosarintanin’i Madagasikara (FTM)
1:500,000 maps. Survey sites were selected two weeks prior to entering the field. During the
16-month survey period in 2005–2006 we travelled 7,930 km by vehicle to the existing wetlands,
marshes, grasslands and some forests adjacent to wetlands in Madagascar (Figure 1). We spent
1,248 hours searching for harriers along roads, survey sites, and in and around local communities
containing possible harrier habitat. Survey time in each province varied, with the maximum
effort in Mahajanga province (27 days), followed by Antananarivo (18 days), Fianarantsoa
(10 days), Toamasina (seven days), Toliara (six days) and Antsiranana (two days). Surveys were
conducted by vehicle and on foot at wetlands, savannas, grasslands, rice fields, and secondary
forest habitats from April 2005 until July 2006 which covered two breeding seasons and one non-
breeding period. We recorded elevations in metres at each survey site. Daily surveys took place
from 07h00–17h00. Observers used 10 x binoculars and 20–45 x spotting scopes to identify and
observe harriers. Once a harrier was identified, we continued observations to determine the age
and sex of the individual. We followed birds until a pair was observed or a nest was located or they
disappeared. We recorded the number of individuals and the habitat at each harrier sighting. At
each site, excluding Ambohitantely Special Reserve (ASR), we talked with local people to determine
their identification skills of harriers with illustrations and photos in Langrand (1990) and from
a video we recorded. This helped in identifying sites and areas possibly occupied by harriers.

Results

During the harrier surveys we encountered three common Malagasy names for the Madagascar
Harrier. These names depended on the province, region and local Malagasy dialect in Madagascar:
‘‘Fotsiandilana’’ (a description of the plumage) in the north central region, ‘‘Fanindry’’ (from
the harrier’s raptorial behaviour) around the capital city Antananarivo, Ankazobe, Lake Alaotra
and Itasy regions, and ‘‘Fanohoka’’ (from the harrier’s raptorial behaviour) in the southern
region.

Madagascar Harrier Surveys

In total, we surveyed 68% of the districts at 26 sites throughout Madagascar containing 71% of
savannas/grasslands and wetlands as potential harrier habitat in Madagascar with a concentration
in the central eco-region, an area known to have Madagascar Harriers (see Figure 1). During
harrier surveys, we recorded three major habitat types where Madagascar Harriers were found:
marshes, savannas and grasslands, including fallow rice fields. Marshes were extremely important
as nesting sites while savannas and grasslands were important foraging habitat. During surveys
in 2005, seven nests were found at Ambohitantely Special Reserve (ASR), in Antananarivo
Province. Harriers also used marshes and savannas near the edge of forests, but were absent from
marshes bordering lakes with large areas of open surface water. Harriers used fallow rice fields,
but were rarely observed in this habitat during the non-breeding season. The size of a marsh and
the degree of human activities limited the number of breeding pairs. During the 16-month
harrier survey, we observed 45 individuals (56.3%) in marshes, 34 individuals (42.5%) in
savannas and grasslands, and one individual (1.2%) in rice fields (Table 1; Figure 2). Harriers were
significantly tied to habitat type (v2

2
5 40.3, P , 0.001).

Mahajanga Province

We spent 27 days surveying in this large province and had 35 sightings of harriers from
Bealanana in the north to the Melaky region in the central western region of Madagascar.

L.-A. R. De Roland et al. 4

99



Bealanana region

We surveyed this area from 6 to 8 July 2006. We visited seven sites, and all were located in the
northwestern part of Bealanana. A total of 22 individuals were recorded, of which 20 individuals
were observed in marshes and the surrounding savanna and grasslands, and one pair was reported
to us by local people.

Antsahalalina (14�27’13.0’’S and 48�36’49.8’’E; 1,339 m a.s.l.) is a savanna and one female
was observed in flight and appeared to be hunting. At Analavakivoho (14�26’27.5’’S and
48�36’29.0’’E; 1,447 m a.s.l.) is a marsh near the forest edge of a primary forest. This forest block
had a corridor linking the Manongarivo Special Reserve in the northwest and Marojejy-
Tsaratanana. One male was observed flying about 2 m above the marsh searching for prey. After
30 minutes of observation, one female arrived at the area with a male. We believe this female was
probably the individual we recorded at the Antsahalalina site. Local villagers informed us that one
pair occupies this area and can be seen frequently during the post-breeding period.

At Bemanevika village (14�22’08.6’’S and 48�35’10.1’’E; 1,584 m a.s.l.) one male was observed
in flight near the village. According to local people, this species sometimes visits agricultural fields
to search for poultry. At Analadrevaka (14�22’05.4’’S and 48�34’08.3’’E; 1,600 m a.s.l.) is a marsh
with one pair. The marsh at Ambatomavo (14�21’32.7’’S and 48�33’25.0’’E) supported five pairs,
more than any other sites we visited. At Marotaolana (14�20’14.5’’S and 48�35’02.9’’E; 1,658 m a.s.l.)
two pairs were recorded and observed mating. At Ankosilava (14�21’10.8’’S and 48�34’57.6’’E;
1,574 m a.s.l.), along the road between Bemanevika and Marotaolana, one female was observed
flying above the grasslands, and local people mentioned the existence of one resident pair at this
site. At this site we documented one pair being predated on by humans.

Betsiboka region (16�27’25.7’’S and 46�45’19.5’’E; 20 m a.s.l.)

We visited wetland areas around Ambato-Boeni district and Madirovalo Commune, and we
observed only two adult males. Local people said harriers used to be more abundant around
Madirovalo, and now they are rare. Almost all wetlands have been transformed into agricultural
fields in this region. This site was surveyed during the non-breeding period in March 2006, and
we suspect a minimum of two pairs in this area.

Melaky region

We surveyed from Besalampy to Antsalova passing at Morafenobe (17�51’07.3’’S and
44�55’22.1’’E; 233 m a.s.l.) and Maintirano areas. We observed four adult males, and two pairs

Table 1. The number of Madagascar Harriers Circus macrosceles observed during 1,248 h of survey time at
sites with marshes (342.2 h), savannas and grasslands (573.7 h), and rice fields (332.1 h) from 2005 to 2006

in Madagascar.

Sites Marshes Savannas and grasslands Rice fields

Bealanana 20 2 —
Melaky — 11 —
Tampoketsa 4 3 —
Ambohitantely SR 14 — —
Itasy — 6 —
Anjozorobe — 2 1

Ambalavao 3 — —
Ihorombe Plateau — 10 —
Analanjirofo 2 — —
Betsiboka 2 — —
TOTAL 45 34 1
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in this region which is made up mostly of savannas near sea level. All individuals observed here
appeared to be pairs, and the survey occurred during the breeding season from August to
September 2005. We estimate that a minimum of six pairs may inhabit this area as we believe the
adult females may have been on nests.

Figure 2. Sightings of Madagascar Harriers Circus macrosceles in the six provinces of
Madagascar from 2005 to 2006.
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Marovoay wetland region (16�28’17.2’’S and 46�44’50.9’’E; 17 m a.s.l.)

We surveyed around Marovoay during February 2006. We did not detect any harriers in this
area. Nearly all the marshes have been transformed into rice fields, and the other habitats in the
area were all modified by human activity too.

Befandriana Avaratra region

We surveyed this region on 17 July 2006. The landscape at this site appeared similar to the
Bealanana region to the north. The local communities were able to describe harriers and
plumages of males and females. Villagers in Ambararata confirmed the presence of harriers, but
said it was rare in the area. We visited one locality named Tsarahonenana (15�28’51.6’’S and
48�29’27.8’’E; 383 m a.s.l.) and its surrounding marshes, but did not observe any harriers.

Mampikony region (16�08’29.7’’S and 47�37’17.1’’E; 77 m a.s.l.)

We surveyed the wetland habitat of Mampikony region on 4 July 2006. We did not observe any
Madagascar Harriers. One individual near the wetlands in Mampikony region was observed
during 2000 (Rabenandrasana pers. comm.). This report suggests this region may support
harriers, but they may be gradually disappearing because we did not record any individuals
during our surveys. The principal threat to the wetlands is conversion of marshes for rice
cultivation.

Antananarivo Province

We spent 18 days surveying for harriers in this central plateau province and recorded 30

individual harriers.

Tampoketsa region (18�00’44.2’’S and 47�09’14.5’’E; 841 m a.s.l.)

On 2 July 2006, we surveyed along the road towards Mahajanga from Antananarivo from
Ankazobe to Mahatsinjo. Two pairs and three individuals were observed in this region. The two
pairs were at different marshes, and most likely near their breeding sites. The three individuals
were observed flying, and possibly foraging in the area too. We estimated five pairs in this area.

Ambohitantely Special Reserve (18�09’–18�14’S and 47�17’E; 1,550–1,660 m a.s.l.)

This area is well known for breeding harriers in Ankazobe (Paverne 1997) and Ambohitantely
Special Reserve (ASR) (Randriamanga 2000, Rene de Roland et al. 2004). Both surveys were
conducted during the breeding season and both sites are not far from Antananarivo, the capital.
The marshes at these two sites are important for nesting habitat, and ASR is a protected area. We
observed seven pairs with nests during our surveys at ASR in November 2005, but all nests were
destroyed by a wildfire during the incubation and nestling period. We resurveyed this site in
January 2006 and found two pairs attempting to nest again, but both nests were predated by
humans. ASR is the most important breeding site for harriers in the Antananarivo Province. We
also recorded one individual near Ankazobe during the first survey.

Itasy region (19�08’11.8’’S and 46�37’50.5’’E; 1,221 m a.s.l.)

We surveyed from Arivonimamo to Tsiroanomandidy in the west, and to Soavinandriana area in
the south. We observed six harriers, comprising one pair and four males in savanna and grassland
habitat in June 2006.

Madagascar Harrier surveys 7
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Anjozozorobe Anosivolakely region (18�13’41.1’’S and 47�15’40.1’’E; 1,071 m a.s.l.)

We believe harriers only used this area for foraging. We observed three adult males during the
non-breeding period in April 2005: one was observed flying above a fallow rice field and the other
two were observed flying over savanna habitat about three metres above the ground. Local people
reported that this species was more abundant during the non-breeding season, but absent during
the breeding period. This is useful data to determine where harriers go when non-breeding.

Fianarantsoa Province

We surveyed for 10 days in this province and had 13 sightings of harriers from Ambalavao in the
north to Ihorombe Plateau in the south.

Ambalavao region (21�52’55.36’’S and 46�54’44.87’’E; 985 m)

We visited this 140,639 ha area during the non-breeding season in February 2006 and saw many
marshes and savannas, but we observed only one adult male. A local guide mentioned there were
two pairs in these marshes during the breeding period. We suspect Madagascar Harriers use this
area all year.

Ihorombe Plateau region (22�29’50.86’’S and 46�03’04.21’’E; 1,112 m)

We visited this area during the breeding and non-breeding season, respectively in October 2005

and again in February 2006. This area is formed by the existence of a large savanna plateau 40 km
in length. During the breeding season, we observed seven individuals consisting of possibly three
pairs and one sub-adult, and during the non-breeding season we recorded three individuals, two
males and one female.

Mahasoabe (21�37’25.32’’S and 47�14’49.13’’E; 1,109 m)

After discussion with local communities, we believe harriers exist in this area as people were able
to describe the distinctive characteristics and flight behaviour of harriers. We surveyed this site on
November 2005, but did not observe any harriers. This area has several natural marshes and
grasslands which are suitable habitat for harriers, and probably used by them during the breeding
season.

Ranomafana-Ifanadiana region (21�10’17.9’’S and 47�20’31.4’’E; 1,085)

We surveyed the secondary forest and all the marshes in proximity to the rainforest habitat
during April 2006, the non-breeding season. We did not observe harriers here. We continued
observations up to Ifanadiana, and then around to Ambohimasoa town with no sightings. In
addition, the local communities and people did not know this species.

Toamasina Province

We surveyed for seven days in this province and had two sightings of harriers near Maroantsetra.

Analanjirofo region

We surveyed from Soanierana Ivongo to Maroantsetra. We observed very few marshes except
near Maroantsetra. Most of the habitat was primary or degraded forests in this region. We
observed one pair at Maroantsetra, in open habitat, close to the airport (15�26’08’’S and
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49�41’22’’E; 69 m a.s.l.) flying about 2 m above ground searching for food. We believe a larger
area is suitable for harriers in this region.

Alaotra Lake region (17�38’31.9’’S and 48�05’06.7’’E; 997 m)

The area around Alaotra Lake was surveyed during October 2005. We did not observe any
harriers, but local people mentioned harriers as being rare and seasonal in the north around
Vohimenakely up to Antsomangana and Ampamoho and to the south of Andilamena. Along the
road between Alaotra Lake and Anjozorobe we talked with the local people, described the
harrier’s characteristics to them and showed them pictures of the bird. Some reported seeing
harriers only in February, but never observed birds nesting in their area. This region does not
appear to have adequate habitat for Madagascar Harriers. South and east of Alaotra Lake, harriers
are not known by the local people and we did not encounter them during surveys.

Antsiranana Province

We surveyed this province for two days. We had no observations or information on harriers in
this northernmost province.

Ambanja region

The survey occurred on 9 July 2006 at Ankinaka (13�29’54.6’’S and 48�38’17.8’’E) site was along
the road to Ambilobe with an altitude of 15 m. No individuals were recorded during surveys. We
believe this site may have been inhabited by harriers in the past, but due to human activities,
disturbances and habitat conversion of marshes into rice fields, the harriers were either extirpated
or moved out of the area.

Andapa region

The surveyed area was Doany (14�23’16.8’’S and 49�30’47.9’’E) and is located west of the town
of Andapa. It is composed of savanna habitat at an altitude of 48 m. This site was surveyed on
11 July 2006. Part of the savanna and surrounding wetlands were visited but no individuals were
recorded. Interviews with local people report its absence around this locality. In general, the vil-
lagers reported never seeing this species in their area. In addition, all existing marshes (21,378 ha)
were converted into rice paddies (100% loss) due to the human demographic increase into the
area in the past few decades.

Toliara Province

We surveyed for six days in this province during November 2005. We had no observations or
information on harriers in this southernmost province.

Betroka (23�37’07.15’’S and 45�51’09.18’’E; 742 m)

In November 2005, we surveyed south of Betroka along the road from Ambovombe to Ihosy. This
area contained habitat that appeared good for harriers. One local guide confirmed the presence of
this bird during the breeding season. This person was able to describe the difference between the
two sexes and its behaviour, but we did not observe any harriers at this site.

In total, 80 individual Madagascar Harriers were observed throughout Madagascar of which 69

and 11 individuals were observed during the breeding and non-breeding seasons, respectively.
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Two provinces, Mahajanga and Antananarivo, had the highest number of harriers with 35 and 30

individuals recorded, respectively (Figure 2). In Toamasina province, we observed only two in-
dividuals. Ihorombe Plateau in Fianarantsoa Province had exceptional harrier habitat and we ob-
served 13 individuals there (Table 2). We did not observe harriers in two provinces: Antsiranana
and Toliara. Among the 80 individuals we documented 48 males and 32 females.

Discussion

Historically, the Madagascar Harrier has been reported as not very common throughout the
island (Delacour 1932) and as an uncommon bird of the open marshes and neighbouring
grasslands of the eastern humid ecoregion and marshes and damper grasslands of the western
ecoregion (Rand 1936). Rand (1936) also reported that harriers were found to be rather common
over a marsh at the head of Lac Ihotry in December 1929 and over a marsh near Vohémar in
September 1931. These two sightings by Rand (1936) are most likely from a nesting area where
harrier activity is frequent and easily observable, making them appear to be more common than
they actually are. Recently, its presence and distribution in Madagascar has been described as
inexplicably uncommon (Langrand and Meyburg 1984), thinly distributed (Langrand 1990),
only observed on a few occasions in the southeast (Goodman et al. 1997), widely distributed in
suitable habitat but uncommon (Morris and Hawkins 1998), and uncommon and infrequently
observed (Thorstrom et al. 2003, P. Morris pers. comm. 2008). Presently, the Madagascar Harrier
is a relatively rare raptor found throughout the island, but even in its preferred habitat of
marshes, wetter grasslands and savannas it is rarely observed except during the breeding season
in this mosaic habitat. Our observations of 80 individuals during the 16-month survey period
showed Madagascar Harriers to be an extremely rare bird with a very low population density
throughout Madagascar, and as Simmons (2000) pointed out, island species of harriers often
exhibit very small populations with a greater chance of becoming extinct. In the last 12 years,
harriers have become increasingly rare to disappearing from the Vohiparara marshes, Ihorombe
Plateau and the road between Antananarivo and Mahajunga (P. Morris pers. comm. 2008). The
greater number of males observed during our surveys may be due to the male’s increased
activity and responsibility during the breeding season in defending nesting territories and
providing food for incubating and brooding females and nestlings. During the non-breeding
season, the distinctive plumage of males makes them more visible than the cryptic plumage of
females.

Harriers on the Comoro Islands archipelago, consisting of four major islands 300–500 km
northwest of Madagascar with a total surface area of 2,236 km2, appear to be indistinguishable
from the Madagascar Harrier (Simmons 2000). The harrier population on the four islands is
estimated at 50–250 individuals and they are described as common on Anjouan and Moheli, but
very rare on Grand Comore and extremely rare to extinct on Mayotte, the closest island to
Madagascar (Louette 2004, M. Louette pers. comm. 2008, R. Safford pers. comm. 2008, P. Morris

Table 2. The number of Madagascar Harriers Circus macrosceles observed within the six provinces during
surveys from 2005 to 2006.

PROVINCE Breeding (June–December) Non-breeding (January to May) Total

Antsiranana — — 0

Mahajanga 33 2 35

Toamasina 2 — 2

Antananarivo 27 3 30

Fianarantsoa 7 6 13

Toliara — — 0

TOTAL 69 11 80
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pers. comm. 2008). The population on the Comoro Islands is most likely similar in size to the
population on Madagascar, which has a surface area of 587,041 km2 - 260 times larger. It would
be interesting to know why there is a distinct difference in harrier densities between Madagascar,
with an extremely low density throughout the country despite nearly three-quarters of the
country composed of savanna and grassland habitat, and the Comoro Islands with a small surface
area and a high harrier density among a high human population density. Harriers in Madagascar
are definitely dependent on marshes for breeding whereas the harriers in the Comoro Islands are
associated with all habitat types, and are even found over closed-canopy forests, a trait similar to
the Reunion Harrier C. maillardi, a sister species which also has a high density (Bretagnolle et al.
2000, Louette 2004, R. Safford pers. comm. 2008). Maybe there is a genetic difference between
these two subpopulations on Madagascar and the Comoro Islands?

All of the world’s marsh harriers are found in wetlands with reeds and open water (Simmons
2000), but the Madagascar Harrier is less typical in that it occupies natural marshes and water-
inundated grasslands for nesting, bordered by extensive drier grasslands and savannas for
foraging (Paverne 1997, Randriamanga 2000, Rene de Roland et al. 2004), but in the Comoro
Islands, where marshes are nonexistent, they appear to nest on the ground in dry grasslands
(Louette 2004). Madagascar Harriers also used marshes and savannas near the edge of forests,
but were absent from marshes bordering lakes with large areas of open water. We suspect
persecution and other human activities, such as fishing and conversion of shallow lake shores
into rice paddies, deterred them from using these areas or impacted on their use in some way.

The most important habitat requirements for this species are undisturbed marshes, like those
found at Ihorombe Plateau, Ambohitantely Special Reserve (ASR), and Bealanana, and savannas
and grasslands. Without this combination of important habitat types, harriers are absent. The
remarkable breeding density of this species in ASR and Bealanana is due to the unique habitat
characteristics of these two sites: high elevation marshes, a low human population density and
limited wetland degradation (Randriamanga 2000, L.-A. R.d.R. pers. obs.). In Bealanana, there are
very few humans living in the area and none of the wetlands have been altered or subjected to
uncontrolled fires for decades and this has allowed harriers to reproduce naturally at this site.
Whereas in ASR, there is a good mixture of marshes and grasslands within a protected area which
has allowed harriers some degree of protection for breeding, but there are high incidences of
human-caused wildfires which have destroyed harrier nests in the past (Randriamanga 2000, L.-A.
R.d.R. pers. obs.).

We believe elevation has an important role in the existing distribution of harriers in
Madagascar. The breeding density at higher elevation marshes of Bealanana and ASR is
interesting because we suspect they have most likely retreated to these areas due to the lack of
low elevation wetlands and limited human activities. Also, nearly, if not all, lower elevation
wetlands have been transformed or altered in Madagascar. The cultivation of rice in higher
elevation wetlands is not practical because the colder ambient temperature inhibits rice growth.
This has resulted in wetland habitats at higher elevations being utilized less by humans, and
leaving natural marshes undisturbed as harrier nesting habitat.

Harriers are more obvious during the breeding season where they are active around marshes in
establishing or defending nesting areas and delivering food. Some species have different seasonal
or annual habitat needs, whereas others require different habitats for feeding and nesting during
the same season (Newton 1979). This was observed for Madagascar Harriers during our surveys.
While harriers were observed year-round at Bealanana and Ihorombe Plateau, this differed from
ASR where they were not present and appeared to move out of the area during the non-breeding
season. This movement may be due to seasonal climatic changes from higher elevation wetlands
during the breeding season (dry period) to remote lower marshes and grasslands away from
human activity in the non-breeding (rainy and colder season) period. The change in weather may
reduce prey availability for harriers, also leading to this movement.

The major threats to Madagascar Harriers are conversion of marshes into rice fields,
uncontrolled fires in savanna and grasslands, and collection of young from nests for human
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consumption. Nearly all marshes in Madagascar have been transformed into rice fields, especially
in areas with dense human populations at low to mid elevations. The conversion of marshes and
wetlands into rice fields has occurred since man arrived in Madagascar (Muttenzer 2006), but it
has drastically accelerated during the last three decades (Moreau 2006). In fact, wetland habitat,
including marshes, has declined by 60% between 1965 (697,000 ha) and 1996 (279,000 ha), and
grassland/savanna habitat by nearly the same amount (Dufils 2008). Considering this 60%
decrease in vital nesting and foraging habitats for harriers up to more then a decade ago, and most
likely greater now, one would suspect a similar proportional reduction in the Madagascar Harrier
population. Without reproduction there can be no recruitment to the breeding population.

In Madagascar, nearly all fires in grasslands and savannas occur in the dry season from August
to November, which is also the harrier breeding season. In one incident during the 2005 breeding
season, seven nests at ASR were destroyed by a wildfire. This threatens not only ASR and
harriers but other wildlife and biodiversity in the grassland and savanna habitats throughout
most of the country too. Between 1 and 3 million ha of grasslands and savannas in Madagascar
are burned each year, including marsh habitat surrounding savannas, and this does not include
fires set intentionally and left unmanned (Gilles 2002, L.-A. R.d.R. pers. obs.). We believe
uncontrolled human-caused fires are the greatest threat to harriers throughout Madagascar.
Savannas, grasslands and marshes are burned to stimulate new grass and fodder mainly for cattle
grazing, but also for land clearance and agriculture. Another threat to harriers is adults and young
are persecution for food and potential threat to free-ranging poultry in villages. During the
16-month survey, we recorded young from three pairs, one of nine nesting pairs in Bealanana and
two of seven nesting pairs in ASR, predated on by humans. Young raptors are generally heavier
than adults before fledgling (Newton 1979), and this makes the young more desirable to local
villagers as a source of food. Additionally, harrier nests are placed on grass tussocks in shallow
water in marshes, making them easily accessible to humans (Rene de Roland et al. 2004).

Conclusions

The Madagascar Harrier is a poorly-known raptor in Madagascar. The harrier has a broad
distribution throughout the country, but occurs at very low population density making it
a difficult species to study. During this study, we documented 80 individuals in approximately
71% of the savanna and grassland habitats throughout Madagascar. Since we could not survey all
suitable harrier habitat, we estimated the harrier population to be 2–3 times our figure, that is 50–
250 individuals, provided that 100% of the habitat is suitable and occupied by Madagascar
Harriers, which is highly unlikely. If we regard the two Madagascar Harrier subpopulations as
the same taxon, with numbers in the Comoro Islands estimated at 50–250 individuals and in
Madagascar at 150–250, this would result in a global population of 200–500 individuals.
Currently, the Madagascar Harrier is classified as ‘Vulnerable’ on the 2008 IUCN Red list under
criteria C2a(i) and D1 (population estimate of 250–999 individuals, a declining population, more
than one subpopulation, but with the largest subpopulation numbering . 250 individuals;
BirdLife International 2008), but these criteria also suggest this species is bordering on ‘En-
dangered’ status. Since the Madagascar and Comoro Islands harrier populations show different
habitat needs, densities and behaviours there is the possibility they are different genetically.
There is also the possibility that the distribution of harriers on Madagascar is so fragmented that
there is in fact more than one subpopulation on the main island. It may be that further work will
lead to the recommendation that the species requires uplisting to ‘Endangered’ following the
same IUCN red list criteria, C2a(i) and D (IUCN 2001).

In Madagascar, natural marshes that Madagascar Harriers require for nesting are a critically
endangered habitat. The low number of harriers we observed in Madagascar reflects the lack of
natural marshes to support nesting sites. We believe the Bealanana region should be classified as
a protected area for Madagascar Harriers, especially due to the threats to wetlands and their
limited numbers in Madagascar. As most of the protected areas in Madagascar are for forested
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habitat, except small areas like in Ambohitantely Special Reserve, the protection of harriers must
include nesting as well as foraging habitat found in grasslands and savannas. There is a great need
to protect marshes, savannas and grasslands in order to protect this unique species. Raising public
awareness in local communities regarding the negative impact of fire practices needs to be
addressed for harrier conservation. It is also important to conduct surveys and research on
harriers in the Comoro Islands, 300 km to the northwest, in order to understand their status and
relationship to the harriers in Madagascar; if the two populations are taxonomically distinct then
their global conservation status would need to be re-evaluated.
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The Critically Endangered Madagascar
Pochard Aythya innotata is the rarest of

Madagascar’s endemic birds and was recently clas-
sified as one of just 15 species in the world that is
Possibly Extinct (BirdLife International 2004,

Butchart et al. 2006, Young & Kear 2006).
Initially known only from Lake Alaotra, on the
central plateau of north-eastern Madagascar, but
subsequently recorded elsewhere (Collar & Stuart
1985), it was considered relatively common at

Rediscovery of the Madagascar Pochard Aythya innotata
in northern Madagascar

Lily-Arison René de Rolanda, The Seing Sama, Marius P. H. Rakotondratsimaa and Russell Thorstromb

Redécouverte du Fuligule de Madagascar Aythya innotata en Madagascar du nord. Le Fuligule
de Madagascar Aythya innotata, espèce gravement menacée d’extinction, a été redécouvert en
novembre 2006 sur un petit lac peu profond du nord du pays: jusqu’à cinq mâles, quatre femelles
et quatre jeunes d’environ deux semaines ont été observés. Lors d’une deuxième visite au site en
décembre, environ 20 individus ont été notés et cinq ont été trouvés sur un autre lac, à 3 km du
premier. En janvier 2007, 16 oiseaux, dont deux jeunes, ont été comptés. Le nombre total de
Fuligules de Madagascar pour les trois visites est estimé à 20–25 individus. Le site hébergeait
également environ 60 Grèbes malgaches Tachybaptus pelzenii, 21 Crabiers blancs Ardeola idae, 11
Canards de Meller Anas melleri et trois Râles de Madagascar Rallus madagascariensis.
Summary. The Critically Endangered Madagascar Pochard Aythya innotata was rediscovered in
November 2006 on a small shallow lake in northern Madagascar, where up to five males, four
females and four young c.2 weeks old were observed. When the site was revisited in December,
c.20 individuals were noted and five were found at another lake, 3 km away. In January 2007, a
total of 16 birds, including two young, was counted. The total number of Madagasar Pochards
during the three visits is estimated at 20–25 individuals. Other threatened waterbirds present at
the site included c.60 Madagascar Little Grebes Tachybaptus pelzenii, 21 Madagascar Pond Herons
Ardeola idea, 11 Meller’s Ducks Anas melleri and three Madagascar Rails Rallus madagascariensis.

Figures 1–3. Madagascar Pochards Aythya innotata, northern Madagascar, 2 November 2006: a pair with two young, an
adult male, and a pair (Lily-Arison René de Roland/The Peregrine Fund)

Fuligules de Madagascar Aythya innotata, Madagascar du nord, 2 novembre 2006: un couple avec deux jeunes, un màle
adulte, et un couple (Lily-Arison René de Roland/The Peregrine Fund)
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Alaotra in the 1930s (Delacour 1932, Rand 1936,
Young & Smith 1989, Young & Kear 2006).

The decline of the Madagascar Pochard prob-
ably commenced in the 1940s and 1950s, and has
been linked with the degradation of lake and
marshland habitat by introduced exotic plant and
fish species, conversion to rice paddies, and burn-
ing (Young & Smith 1989). By the 1960s sight-
ings at Lake Alaotra had become rare and the last
observation of more than one bird was at Lake
Ambohibao in 1970 (Salvan 1970, Wilmé 1994)
and the last confirmed record in 1991, when a
lone male was captured by local wildfowlers at
Lake Alaotra and subsequently transferred to
Antananarivo, where it was held in the Zoological
and Botanical Gardens until its death a year later
(Wilmé 1993). Despite intensive searches and a
publicity campaign in the 1990s, the species was
not found again (Wilmé 1994, Pidgeon 1996,
BirdLife International 2004).

In November 2006, L-ARdR and TSS were
conducting bird surveys in a remote area of north-
ern Madagascar with many small lakes and habi-
tats ranging from grassland to tropical forest. On
1 November, an unusual duck with bright white
eyes was found in the middle of a c.28 ha lake, in
the company of White-faced Whistling Ducks
Dendrocygna viduata, Red-billed Teal Anas ery-
throrhyncha, Meller’s Ducks A. melleri and
Madagascar Little Grebes Tachybaptus pelzenii. It
was observed from 14.00 to 17.45 h using binoc-
ulars and a spotting scope, and the observers con-
cluded that the bird was a Madagascar Pochard,
based on it being a brown diving duck with a dark
head, white irides, white on the flanks and a white
wingbar in flight. During the following two days,
13 individuals were observed and photographed,
comprising five males, four females and four
young of c.2 weeks old, which always kept close to
an adult female. Adult males had dark brown
plumage which became whitish on the belly and
undertail-coverts, gleaming white irides and a lead
grey bill with a black nail. Adult females were
duller with dark brown irides; bill and nail colours
were the same. Both sexes exhibited a conspicuous
white wingbar in flight.

Pochards were always encountered in twos
(male–male or male–female) or trios (one male
with two females), and all such ‘groups’ main-
tained close contact. They appeared to prefer the

centre of the lake to rest and roost, and when
moved towards the edges due to wind and wave
action would return swiftly to the middle of the
lake.

The pochards dived frequently, remaining
underwater for 1–2 minutes. The four young also
dived, but stayed underwater for shorter dura-
tions. During the two and a half days of observa-
tions, the pochards were seen to fly from one side
of the lake to the other twice, and on two occa-
sions two individuals flew together for c.4 minutes
c.10 m above the lake. The birds were silent and
showed no signs of competition with, or aggres-
sion towards, the other waterbirds present. On
three occasions, the female with young closely
consorted with Meller’s Ducks and Madagascar
Little Grebes, although this apparent ‘association’
was quite plausibly coincidental.

This lake and the surrounding area is part of
the central high plateau ecoregion. The lake is in a
volcanic depression, is small and surrounded by
tropical forest in the bowl, and grassland and for-
est on the rim. There is a narrow band (c.15
metres in width) of reeds (Phragmites) bordering
the lake and the nearby forest.

During the first week of December 2006, L-
ARdR and MPHR revisited the lake with Glyn
Young from the Durell Wildlife Conservation
Trust and observed at least 15 adults and nine
young. At another lake, 3 km from the first, five
adults were found, but it is unclear whether or not
these had already been counted at the first lake.
On 19–20 January 2007, L-ARdR and MPHR,
accompanied by RT, recorded 16 adult pochards
and two young c.10 days old. On the basis of the
three visits, we estimate the currently known pop-
ulation of Madagascar Pochards at c.20–25 indi-
viduals. Impressive numbers of other threatened
waterbirds were present at the site, including c.60
Madagascar Little Grebes (Vulnerable), 21
Madagascar Pond Herons Ardeola idea
(Endangered), 11 Meller’s Ducks (Endangered)
and three Madagascar Rails Rallus madagascarien-
sis (Vulnerable).

Discussion

Madagascar Pochard closely resembles
Ferruginous Duck Aythya nyroca and Hardhead A.
australis. All are small brown diving ducks that are
sexually dimorphic in eye colour. Australian

abcbul 28-070718.qxp  7/18/2007  2:05 PM  Page 172

128



Rediscovery of the Madagascar Pochard in northern Madagascar: René de Roland et al. Bull ABC Vol 14 No 2 (2007) – 173

Hardhead is restricted to the Australian region,
whereas Ferruginous Duck breeds in the Palearctic
and winters to the south including Africa, with a
recent record from Seychelles (Skerrett 1999).
Although there was formerly a breeding popula-
tion of Ferruginous Ducks in Africa, this no
longer exists (Brown et al. 1982), and no other
Aythya species is known to breed close to
Madagascar.

Little is known concerning the life history of
the Madagascar Pochard, a diving duck that
prefers shallow and marshy lakes with small pools
surrounded by emergent vegetation (Young &
Smith 1989). Historically, it was known principal-
ly from the Lake Alaotra region, but this well-sur-
veyed area has yielded only one sighting in recent
decades, suggesting that human persecution and
habitat modification have been the main causes of
its extirpation there. The lakes where the pochard
has been rediscovered are surrounded by pristine
tropical forest and grassland with no evidence of
human disturbance or degradation. The lack of
disturbance is suspected to be the main reason for
the pochard’s survival in this region. The popula-
tion has probably been at this site for many years,
given the lack of avifaunal (and other faunal) sur-
veys of this region, with all previous searches for
the pochard concentrating on the environs of Lake
Alaotra. 

Lake Alaotra was considered prime pochard
habitat, due to the presence of abundant emergent
vegetation and numerous quiet pools (Young &
Kear 2006). The new site lacks emergent vegeta-
tion and fish. The site comprises four shallow
lakes, with the main lake varying between 1.5 to
3.0 m deep, and supporting a benthic flora and
fauna suitable for pochards. There is no competi-
tion from exotic fish (Tilapia) as at Lake Alaotra,
and there is no hunting. Possibly, similar lakes in
the region and between the new site and Lake
Alaotra have been modified by man, making them
unsuitable habitat for breeding pochards, or have
yet to be surveyed for pochards, or pochards have
been extirpated from them. Another reason that
pochards have persisted at the rediscovery site is
perhaps the reeds and marshy vegetation border-
ing the lake, which presumably constitutes impor-
tant nesting habitat (although no wild nest has
been described, other Aythya are known to nest in
such areas), and is absent from two of the nearby

lakes. The site of the rediscovery is some distance
from Alaotra, but is close to a former wetland
basin like Lake Alaotra and those elsewhere on the
Madagascan Central Plateau. We therefore suggest
that future surveys to find the pochards should
include expanses of former high-plateau wetlands.
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Torotoroka Scops Owl Otus madagascariensis
(Rasmussen et al. 2000) is one the smallest of

the seven species of owls in Madagascar, with a
mean weight of 108 g (n=8 individuals) in the
Antsalova region of western Madagascar
(Ramamonjisoa 2007). Ravokatra et al. (2003)
reported a mean weight of 100.9 g (n=28) for
Madagascar Scops Owl O. rutilus, but this study
did not separate O. madagascariensis and O.
rutilus. Torotoroka Scops Owl is a common noc-
turnal species in forest and wooded habitat along
western and southern coasts of Madagascar
(Rasmussen et al. 2000, Schulenberg 2003). The
species’ natural history is poorly known, except for
a recent study of its breeding ecology and diet by
Ramamonjisoa (2007) in deciduous forest of cen-
tral western Madagascar. Langrand (1990)
reported nesting in November and December for
Madagascar Scops Owl, which probably includes
both species since this predates their specific sepa-
ration. Nests are placed in tree cavities, and
occasionally in ‘abandoned nests’.  Clutch size
ranges from 2–5 eggs (Langrand 1990,
Ramamonjisoa 2007).

During November 2007, L-ARdR visited
Berenty Special Reserve (BSR) in southern
Madagascar. BSR is in the southern biogeograph-
ic domain and is characterised by sparse and
irregular annual rainfall, averaging 500 mm, and
supports an endemic vegetation of spiny forest
with some riparian gallery forests (Langrand
1990). Within a gallery forest at 16.35 hrs on 25
November, L-ARdR observed an adult Torotoroka
Scops Owl flush from the ground, exposing four

white eggs in a small depression on the forest floor.
The leaf litter had been pushed or scraped away
from the nest to leave a depression. The depth of
the nest was 20 mm, and no nesting material was
found in the nest or supporting the eggs (see Fig.
1). After taking photographs of the eggs, L-ARdR
moved 25 m from the nest and after five minutes
the adult returned, settled on the eggs and com-
menced incubating (Fig. 2). The bird incubated
until 17.40 hrs, whereupon L-ARdR left the site
and owl undisturbed. He did not have the oppor-
tunity to return to the nest site in order to
determine if the eggs hatched. Madagascar Scops
Owl, and probably Torotoroka Scops Owl, are
known to nest in tree holes (cavities), and infre-
quently in abandoned stick nests (Langrand 1990,
König et al. 1999). Madagascar Scops Owls have
also been observed occupying tree cavities in the
humid rainforest of the Masoala Peninsula for
roosting (pers. obs.), whilst in the dry deciduous
Tsimembo Forest of the Antsalova region of cen-
tral western Madagascar, Torotoroka Scops Owls
nested in natural tree holes averaging 5.8 ± 2.2 m
(n=7) above the ground, with a mean clutch size of
2.4 ± 0.9 eggs (n=5) (Ramamonjisoa 2007). There
have been no other reports of ground-nesting by
either Madagascar or Torotoroka Scops Owls, and
ground-nesting by Otus spp. has not previously
been documented, making this the first record of
such behaviour for the genus (König et al. 1999).

This observation of ground-nesting by
Torotoroka Scops Owl suggests a possible shortage
of natural tree cavities in the Berenty region due to
the forest structure and type of trees or to intra-

Torotoroka Scops Owl nesting on the ground: Rene de Roland & Thorstrom Bull ABC Vol 16 No 1 (2009) – 87

First record of Torotoroka Scops Owl Otus madagascariensis
nesting on the ground

Lily-Arison Rene de Rolanda and Russell Thorstromb

Première observation de nidification au sol du Petit-duc de Madagascar Otus
madagascariensis. La nidification au sol du Petit-duc de Madagascar Otus madagascariensis a été
observée pour la première fois le 25 novembre 2007. L’oiseau couvait quatre œufs de couleur
blanche placés dans une petite dépression dans le sous-bois de la Réserve Spéciale de Berenty,
dans le sud de Madagascar. 

Summary. The Malagasy endemic Torotoroka Scops Owl Otus madagascariensis was recorded
for the first time nesting on the ground. The bird was incubating four white eggs placed in a
small depression in the forest substrate at Berenty Special Reserve, southern Madagascar, on 25
November 2007.

abcbul 31-090313:ABC Bulletin  3/13/2009  8:20 AM  Page 87

131



and interspecific competition (e.g. by Madagascar
Kestrel Falco newtoni and Broad-billed Roller
Eurystomus glaucurus). Other possible causes for
this ground-nesting attempt might be a low densi-
ty of terrestrial predators in the area permitting
ground nesters to survive, or that this was an inex-
perienced pair that did not select a tree cavity for
nesting. It would be interesting to search BSR and
other gallery forests in the dry southern biogeo-
graphic region to determine whether Torotoroka
Scops Owls might regularly make ground-nesting
attempts, and if they are successful.
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Figure 1. Ground nest of Torotoroka Scops Owl Otus
madagascariensis, Berenty Special Reserve, Madagascar, 25
November 2008 (Lily-Arison Rene de Roland)

Nid au sol du Petit-duc de Madagascar Otus
madagascariensis, Réserve Spéciale de Berenty,
Madagascar, 25 novembre 2008 (Lily-Arison Rene de
Roland)

Figure 2. Incubating Torotoroka Scops Owl Otus mada-
gascariensis, Berenty Special Reserve, Madagascar, 25
November 2008 (Lily-Arison Rene de Roland)

Petit-duc de Madagascar Otus madagascariensis en train
de couver, Réserve Spéciale de Berenty, Madagascar, 25
novembre 2008 (Lily-Arison Rene de Roland)
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Abstract

 Survival of the Madagascar Fish Eagle (Haliaeetus vociferoids) is 
threatened by habitat loss.  Of a population estimated at 100-120 breeding 
pairs, 10 pairs breed on three adjacent lakes in western Madagascar.  
Fishing on the lakes is the main livelihood of local Sakalava people. 
From 1991 through 1995 we documented a massive influx of migrant 
fishermen who abused local traditional resource extraction rules and 
threatened the livelihood of local inhabitants, as well as the survival 
of one of the world’s most endangered eagles. Migrants’ economic 
incentive was strong.  In 1995 per-capita income from fishing was about 
$1500 for the six month season, about 7.5 times the national annual 
average. Fish stocks were rapidly diminished through the fishing 
season as catches diminished to the point where fishermen gave up 
fishing before the end of the season.  Fish stocks were lowest when 
Madagascar Fish Eagle nestlings fledged, affecting annual productivity.  
The most serious impact of fishermen may be on the lake-side forest, 
which was used as a source of dugout canoes and wood to fuel fish-
drying fires. To conserve this important breeding site we worked 
with the local community to enhance and enforce traditional resource 
utilization rules that helped prevent loss of fish eagle breeding habitat, 
reduce nest site disturbance, and sustain prey availability.  We used a 
1996 law to empower communities to control natural resource use by 
creating two community associations with authority to enforce local 
rules.  We helped the associations become effective through training, 
advice, logistical, and scientific support.

Keywords: Community, conservation, habitat, law, Madagascar Fish 
Eagle, persecution, raptors, Sakalava.
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Introduction

 The island endemic Madagascar Fish Eagle (Haliaeetus vociferoides) 
is critically endangered (Stattersfield and Capper, 2000) with a 
small population limited to wetland habitats on Madagascar’s 
western seaboard (Rabarisoa et al., 1997). Habitat degradation and 
human persecution are the most likely causes for the species rarity 
(Watson et al., 2000a; Watson and Rabarisoa, 2000). Survival of the 
Madagascar Fish Eagle requires conservation of remaining suitable 
habitat and the natural resources on which the eagle depends, and 
control of human persecution. This paper describes The Peregrine 
Fund’s (TPF) efforts to conserve critical fish eagle habitat and reduce 
persecution of eagles by empowering the local Sakalava community 
of the Manambolomaty Lakes complex, western Madagascar, to 
manage and sustainably harvest the lakes and forest on which they 
depend, and which they share with about 10% of the Madagascar 
Fish Eagle breeding population. 

Materials and Methods

 We studied the ecology and natural history of the Madagascar 
Fish Eagle, the impact of humans on key natural resources that 
people shared with the Madagascar Fish Eagle, and we developed 
and applied new conservation methods to effect a change in human 
behavior to benefit fish eagles and their habitat.  Each of these 
methods will be briefly described.

Madagascar Fish Eagle studies
 Studies on the Madagascar Fish Eagle were designed to measure 
the species’ distribution and abundance, and determine what factors 
affect them.  We began with surveys within the species’ known 
range in Madagascar. Surveys were completed on foot, and by car 
and boat, in all suitable habitats along the coast and on lakes and 
rivers within about 100 km inland of the west coast of Madagascar. 
Surveys were conducted annually during the breeding season over 
at least five years from 1991 through 1995 (Rabarisoa et al., 1997), 
and every fifth year since then to detect change in the distribution 
and abundance of the species.
     To understand what factors affect the species’ distribution and 
abundance, we measured population parameters in a sample of 
breeding pairs located in and around the Manabolomaty Lakes 
complex, about 300 km due west of the capital (Antananarivo).  
Parameters measured included nesting density, annual nest 
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occupancy, breeding productivity, survival, and turn-over at the nest.  
Causes of breeding failure and mortality were determined whenever 
possible (Watson et al., 1999; Watson and Razafindramanana, 1999; 
Watson et al., 2000a).
 Behaviors, such as breeding behavior, dispersal, habitat 
selection, and migration, can have a significant impact on a species’ 
distribution and abundance.  Behavior was observed, documented, 
and interpreted in the context of when and where it occurred, and 
which individuals were involved (Berkelman et al., 1999a, 1999b, 
2002; Rafanomezantsoa et al., 2002; Tingay et al., 2002, 2004).
 Studies on the genetic relationship between individuals of a pair, 
their progeny, and extra-pair adults at the nest were used to interpret 
behavior which included the unusual participation of more than two 
adults at the nest.  Molecular genetics were also used to understand 
the species phylogeography and the genetic consequences of its 
rarity (Tingay et al., 2002, 2004).  

Studies of the impact of humans on natural resources
 Studies to measure human use of natural resources which people 
share with the Madagascar Fish Eagle and its impact on the fish 
eagles, were initiated in 1993 with a major study concluded in 
1996 and annual monitoring occurring since then. Observations of 
increasing numbers of fishermen active on the three main lakes of 
the Manambolomaty complex occurred annually from 1991 through 
1993. Systematic counts began in 1996 of the number of fishermen 
fishing, the number of dug-out canoes in use, the number and location 
of fishermen camps, the number of fish-drying fires, and the number, 
size, and distance to shore of cut trees (for either firewood or dug-
out canoe construction). Counts were done simultaneously by three 
teams of two observers working around the perimeter of each lake, 
and were repeated at the beginning, middle and end of the fishing 
season. Fishermen dialogue surveys were done by one team of two 
people who answered 22 questions from dialogue with the head 
of household and from direct observation in each fisherman camp. 
Questions provided data on fishing effort and success, fishing nets 
(type, length, mesh size), income from fishing and market forces, 
and utilization of wood from the surrounding forest (Kalavah and 
Razanrizanakanirina, 1997; Razanrizanakanirina and Watson, 1997; 
Watson and Rabarisoa, 2000; Watson et al., 2000b).
 Measuring the human impact on Madagascar Fish Eagle 
productivity has been accomplished annually since 1993 by observing 
territory and nest occupancy of banded, individually recognizable, 
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fish eagles at all 10 territories that exist on the Manambolomaty 
lakes complex.  Breeding success was measured as the proportion 
of eggs laid that hatched and fledged young (Watson et al., 1999).

Conservation implementation methods
 Conservation centered on the premise that, first, local residents who 
were indigenous to the area and who depend upon the availability 
of fish in the lakes and wood in the forest for their livelihood would 
have an incentive to control the use of these natural resources to 
guarantee their future, and second, that if there were enough fish 
in the lakes and trees in the forest for people then there would be 
enough for Madagascar Fish Eagles. We utilized a new (in 1996) law 
that was designed to decentralize the control of natural resources 
away from government by empowering local communities to be 
responsible. The local community was unaware of this law when 
we began work in 1996, and had insufficient funding, transport, 
or communication to learn about the law or follow the process 
for implementing it. The Peregrine Fund’s primary role was to 
gather the information needed, share it with the local community, 
and provide the logistical resources needed to implement the law, 
mainly transport, communication, and a small amount of funding.
 In 1996 the government of Madagascar, in compliance with the 
second phase of Madagascar’s Environmental Action Plan (PE-
II), approved Law No. 96-025 to decentralize natural resource 
management by encouraging local communities to manage their 
own natural resources under a “management charter” with the 
government, known as Gestion Locale Securisée (GELOSE). The 
process adopted by the local communities to achieve the GELOSE 
charter was as follows:
 (1)  The local population made a request to transfer authority for 

management of one or more natural resources to the mayor of 
the community, which was eventually agreed under written 
contract. 

 (2) With expert services provided by TPF and others, the 
community demonstrated the technical foundation for this 
request. 

 (3)  With TPF’s help, the community selected an “environmental 
mediator” to facilitate discussions and negotiations to: 

  (a)  understand the respective points of view of stakeholders 
on the natural resources to be managed, 

  (b)  elaborate a common vision of the long-term future for 
natural resource management, and 
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  (c)  define the procedure to permit the effective management 
of natural resources.

 (4)  With the mediator’s help the community established the 
requirements of an adequate system of management that 
responds to the “Management Contract” with goals of 
conservation, sustainable development, and development of 
resources.  

 (5) The community finalized the contract by an authorized 
method.

 
Results and Discussion

Madagascar Fish Eagle ecology 
 Surveys for breeding Madagascar Fish Eagles at their nests from 
1991 through 1995 detected at least 222 adult individuals including 
63 pairs, 36 probable pairs, 24 single adults, and 18 immature 
birds (Rabarisoa et al., 1997). Assuming that all probable pairs 
were breeding, we estimated the fish eagle breeding population 
was 99 pairs (95% confidence interval = 78 to 120 pairs) in the area 
searched.  This estimate was about twice the number previously 
estimated in the period 1980-1985 (Langrand and Meyburg, 1989), 
due mainly to our greater search effort.  The number of breeding 
pairs in some localities had declined since 1985, suggesting either 
a general population decline or movement of these pairs to other 
sites. Three major areas of concentration of the species were located: 
1) Tsiribihina River near the southern extent of the species’ range, 
2) Manambolomaty Lakes complex (Antsalova region) to the 
north of the Tsiribihina River, and 3) the most northerly coastal 
and estuarine region between Mahajamba Bay and Nosy Hara (an 
island) near Madagascar’s northern tip (Rabarisoa et al., 1997).  Our 
best guess of the total population size, including the area of the 
species’ range that we had not thoroughly searched, was about 120 
pairs. Monitoring samples of known nest sites from 1996 through 
2006 suggests little or no change in the species’ distribution and 
abundance in the following decade.  During the study period from 
1996 through 2006, the number of territorial pairs of fish eagles 
around the Manambolomaty lakes complex varied from eight to 11, 
with generally higher numbers active (laying eggs), and significantly 
higher numbers successful (fledging young) since community-based 
conservation took effect in 2001 (mean number of young fledged per 
occupied nest 1996 to 2000 = 4.4 + 0.55 young/pair; mean number of 
young fledged per occupied nest 2001 to 2006 = 6.5 + 1.22 young/
pair; t = 3.53, df = 9, P=0.006).
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 Fish eagles nesting in the Manambolomaty Lakes complex 
utilized alternate nests, some building new nests annually while 
others occupied the same nest, averaging a 78% annual relocation 
rate.  Despite the use of alternate nests within their territory, nest 
spacing between adjacent pairs was fairly constant at 1.68 + 0.66 km 
(n = 49).  Home range areas ranged from 244 to 487 ha, with a mean 
of 350 ha + 119 ha.  Pairs with the smallest home range were located 
on islands in the lakes, where ranging behavior was probably 
reduced by abundant shoreline foraging habitat and/or the easier 
defense of territories surrounded by exposed water (Watson and 
Razafindramanana, 1999).  
 Madagascar Fish Eagle nesting and foraging habitat parameters 
including nest, nest tree, surrounding vegetation, and adjacent water 
parameters, were measured at 56 nests found along the western 
seaboard of Madagascar. Descriptive statistics were used to look for 
consistent patterns among habitat parameters. While certain trends 
were apparent, such as always nesting within sight of water and 
in the largest trees, there was little evidence that would suggest a 
negative human impact on nest site or foraging habitat availability 
exists wherever large trees and water-woodland ecotone remain, 
yet many such apparently suitable sites were unoccupied (Watson 
et al., 2000a; Berkelman et al., 1999a, 1999b, 2002). Fish eagles nested 
further from water than the African Fish Eagle Haliaeetus vocifer 
(Brown, 1980) and Bald Eagles H. leucogaster in north America 
(Corr, 1974; Grubb, 1976; Kralovec et al., 1992), probably reflecting 
the effect of harvesting by fishermen of tall trees close to water for 
construction of dug-out canoes (Watson et al., 2000a; Watson and 
Rabarisoa, 2000).  Cutting of trees for canoe construction may limit 
availability of suitable nest sites if all large trees within sight of 
water are removed. Introduced Tilapia spp. were the most common 
fish species available to fish eagles, and were the dominant prey 
species selected.  Introduction of Tilapia may have benefited the 
Madagascar Fish Eagle by providing abundant and easily captured 
prey (Berkelman, 1999a).  
 Direct human persecution (collecting chicks from the nest and 
trapping adults) was observed to occur with regularity in the 
Manambolomaty area. Chicks were either eaten or were sold as 
pets, rarely surviving long. Adults were trapped, a foot removed, 
and then released.  Only one adult has been seen to survive this 
abuse (Tingay et al., 2004), while about ten adults with a single foot 
missing have been found dead.  The persecution of adult fish eagles 
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stems from a local superstitious belief that the foot of a living eagle 
can act as a powerful talisman (Kalavah and Razanrizanakanirina, 
1997). The population effect of increased adult mortality from 
this persecution is more significant than an equivalent level of 
persecution of nestlings, but the combined increased adult mortality 
and reduced recruitment is harmful to the species’ survival and 
contributes to its rarity and absence from suitable habitat.

Natural resource use by humans
Tree cutting for canoes and firewood
 In 1991, when we began studying Madagascar Fish Eagles, 
there were about 30 fishermen active on the lakes.  By 1996 when 
we did the first quantitative survey of fishermen, we counted 300 
fishermen and 275 dug-out canoes active on the lakes.  There were 
42 temporary fishermen camps and five permanent fishing villages.  
At night we counted a minimum of 32 fish-drying fires burning after 
2200 H.  The density of cut trees in the forest ranged from 15 to 290 
trees/ha.  Trees used for canoe construction were large in diameter 
(mean = 61.3 cm in diameter) and averaged 140 m from the shore.  
Trees used for firewood were 18.4 cm in diameter and averaged 65 
m from shore.  A significant increase in the number of trees cut since 
fishermen numbers began to increase after 1991 was evident from 
estimated cut date, based on decomposition since cutting (Watson 
and Rabarisoa, 2000).
 
Fishermen and fishing
 Fisherman dialogue surveys at a sample of 18 temporary fishing 
camps and one village revealed that fishermen came from 14 villages, 
the most distant of which was 50 km from the lakes.  Extrapolating 
numbers, we estimated there were around 300 fishermen and 600 
family members, totaling 900 people, about ten times the number 
present at the lakes when we first began in 1991. Migrants arrived 
at the lakes in June when the fishing season opened, and left again 
in November by when fish catch was almost nil or December when 
the season officially closed. All fishermen agreed that fish catch 
diminished through the season, indicating a major impact on fish 
numbers. On average, each fisherman’s camp burned five fish-
drying fires and we estimated by extrapolation that 200 fish-drying 
fires existed around the lakes. Fish were dried in front of fires on 
sticks holding three fish. Fishermen’s estimates of time needed to 
dry fish averaged 1.12 h, and each fire dried an average of 23 sticks 
of fish at a time. Fish were sold for cash or bartered for goods, such 

139



88 89

Watson et al. 2007. Banwa 4(1):81-95.

as rice, coffee, oil, and batteries. Fish buyers came from 11 villages, 
mostly within 100 km of the lakes, and carried fish to commercial 
centers for resale (Watson and Rabarisoa, 2000).  

Fish harvest
 Using the data above and making several assumptions, we 
estimated the number and weight of fish extracted from the lakes 
each season, the income derived from fishing, and the amount of 
time fires must burn to smoke and dry all the fish. The last estimate 
was used to gauge the impact of wood collecting on the surrounding 
forest and availability of nesting sites for Madagascar Fish Eagles.  
Assuming the number of fishermen was constant through the season, 
and there was a linear change in catch rates through the season, we 
modeled the relationship between time (days) from the beginning 
of the season and daily fish catch (fish per day) with the equation: 
daily fish catch = 84,578 - 460.5 x time (r2 = 0.92, P<0.05, df=2).  Using 
this equation, we estimated total catch from the three lakes during 
an average 5.6 month fishing season to be 7,671,930 fish, or about 
1,918 metric tons assuming each fish weighed an average of 250 g 
(Watson and Rabarisoa, 2000).

Wood consumption
 The number of hours in front of a fire required to dry the daily 
catch (fish-hours/day) was estimated by dividing the reported daily 
catch by three (number of fish per stick) and again by 23 (number of 
sticks per fire) and multiplying by the average time to dry the fish 
of 1.12 h. Using reported daily catch of fish at the beginning, middle 
and end of the season, and assuming a linear relationship through 
the season, then total number of fire-hours per day = 1,372.9 - 7.475 
x time (r2 = 0.92, P<0.05, df=2).  Using this equation, we estimated 
124,528 fire-hours to dry the entire seasons’ catch.   Based on local 
experience, we estimated that it would take about 83,000 m of 30 cm 
diameter log to fuel these fires, all of which was collected from the 
forest surrounding the lakes (Watson and Rabarisoa, 2000).

Economic incentive
 The price of fish varied with demand from 500 to 1000 Francs 
Malgache (Fmg) in 1996.  Assuming the price averaged 750 Fmg 
then the total catch for the season was about 1,917,982,500 Fmg (then 
about US$ 479,495) and each fisherman made about $1,562 for the 
season’s work. Annual average per capita income in 1996 was $225 
to 250 in Madagascar, so fishing at these lakes provided an income 
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about 7.5-times greater, a strong incentive to endure the hard work 
and hardship of camping on the lakes away from home for several 
months (Watson and Rabarisoa, 2000).      

Conservation results
 In 1993 TPF first proposed the idea of a community-based 
conservation project to protect wetlands and natural resources used 
by local Sakalava people living in the Manabolomaty Lakes complex 
around Lakes Befotaka, Soamalipo, and Ankerika and shared with 
endangered Madagascar Fish Eagles (Watson and Rabarisoa, 2000; 
Watson et al., 2000b).   Discussions with the Tompondrano (traditional 
keeper of the lakes) of Lakes Soamalipo and Befotaka began at that 
time to better understand the existing traditional fisheries rules. The 
idea was based on the simple concept that, provided people left fish 
eagles alone, then if there were enough fish in the lakes for people to 
catch and enough trees in the forest for people to use, there should 
be enough of both these limiting resources for Madagascar Fish 
Eagles to survive also.  Nest sites (trees) and food (in this case, fish) 
are the two main ecological resources that limit raptor population 
density and distribution (Newton 1979).
 By 1996 the local population and authorities at the villages 
of Soatana and Masoarivo (Tompondrano, Mayors, and elders) 
agreed that there were problems of over-fishing the three lakes 
and over-use of forest resources around the lakes, and wanted to 
do something about them by enforcing existing laws, traditional 
edicts, and Dina (taboos).  In June 1996, TPF helped the community 
leaders to write these existing traditional laws and Dina, and 
announce them at public meetings on 29 June 1996.  However, the 
writing and announcing of the laws proved insufficient to alter the 
behavior of immigrant fishermen from other parts of Madagascar 
who were the main cause of over-exploitation of fish and forest 
resources for profit.  It didn’t help that the authorities and local 
elders avoided their responsibilities, did not communicate among 
themselves, and participated in the fisheries exploitation for 
profit.  In response to these problems TPF selected Mr. Ravo as a 
mediator to begin the GELOSE process with assistance from TPF 
sociologist Daurette Razandrizananakanirina, local technicians 
Loukman Kalavah and Jules Mampiandra, and biologist Rivo 
Rabarisoa.  Their acceptance in the local community was extremely 
important to be able to communicate with, and collect and pass on 
comments and information to the local people, stakeholders, and 
communities.  Meetings and presentations were held to identify 
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local and regional authorities and other stakeholders. These were 
followed by informing the local authorities and stakeholders of the 
existence of Law 96-025, what it could do to help solve the problems 
they faced, and how to proceed with establishing the community 
charter (GELOSE). Two community associations (FIZAMA for 
Lakes Soamalipo and Befotoka, and FIFAMA for Lake Ankerika) 
were established with the help of TPF staff to take responsibility 
for natural resource management and control, and following 
through the GELOSE process.  A mission statement was written by 
the associations with TPF’s guidance, and general agreement by all 
authorities and parties to proceed with developing the GELOSE 
was gained at public meetings and workshops, after which the 
authorities publicly announced the start of the GELOSE process 
during the ceremonies to open the fishing season. The GELOSE 
community management charter was developed by community 
leaders, written down by TPF staff, and then revised several times 
until a consensus by all authorities and stakeholders was met and 
finally voted-on in public. The community, represented by the 
associations, then applied to the Malagasy government for official 
recognition of the GELOSE under Law 96-025.
 An important element in managing the natural resources, and 
in obtaining the acceptance of the associations by the Malagasy 
government, was to establish methods for measuring and monitoring 
change in resource use and availability.  Fishing and tree harvest 
surveys were established with TPF expertise to document fishing 
and tree harvesting impacts, origin of fish buyers and their markets, 
fishing camp locations on the three lakes, and land-use around the 
lakes. In 1997, TPF also supported student studies on fish, lemurs, 
and botanical resource-use to gain a better understanding of the 
effects of resource use on other fauna and flora in the area for 
support of the conservation effort on fish eagles, their habitat and 
other biodiversity.  Throughout 1997 local community dialogues, 
meetings, and presentations continued in collaboration with other 
non-governmental organizations to provide information and help 
resolve problems related to the GELOSE process.
 During this period, TPF and other NGOs had been working with 
the Malagasy government to designate the three lakes as one of the 
country’s first Ramsar wetland sites of international importance. On 
2 March 1998, the Manambolomaty Lakes Complex, which includes 
the three lakes (Befotaka, Soamalipo, and Ankerika), the smaller 
Antsamaka Lake, and a 500 m band of the Tsimembo forest around 
the lakes, were designated as one of the first two Ramsar sites in 
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Madagascar.  This international designation gave more importance 
to the protection of this area under a strategy aimed at management 
of resource use and conservation of the wetlands, maintenance 
of the ecological value of the site, continued research, and local 
capacity building in research, monitoring, and management of 
natural resources.  The designation of the three lakes as a Ramsar 
site gave more importance and value to the GELOSE process, 
and for supporting management and resource control by the two 
community associations, FIZAMA and FIFAMA.
 From 1999 to 2001, TPF continued supporting the GELOSE process 
by resolving problems and other issues with FIZAMI and FIFAMA, 
and helping them to enforce their own management guidelines and 
policies on persons who disobeyed the rules. TPF also assisted the 
associations’ requests to transfer natural resource management from 
central government to the local community. On 29 September 2001 
the two associations, FIZAMI and FIFAMA, were given a three-year 
probationary period to prove to the government that they could 
manage their natural resources and enforce resource use policies.  
 In 2002 community meetings continued and TPF continued 
supporting the associations financially, logistically, and with 
training and equipment.  The associations opened bank accounts in 
Morondava by depositing money they collected from issuing fishing 
and fish-buyer permits.  Fishing limits and tree harvest limits were 
successfully enforced and limited to sustainable rates for the first 
time in over ten years.
 In 2003, the community associations continued their work with 
financial and logistical support from TPF by demarking the GELOSE 
management boundary, a community effort that took three months 
(August to October) of hard work to accomplish. The boundary was 
marked and labeled with cement blocks at trail and road crossings 
and the line was a cut swath of 1.5 to 2 m in width. TPF paid for the 
work associated with this boundary delimitation.  A tree nursery 
was established and operated by TPF technicians. About 1,214 
tree seedlings were raised, of which 1,184 were transplanted to 
several denuded forest areas around the three lakes. The two local 
associations made marked progress in their control and management 
of the fishery and forest resources.
 In 2004 the associations completed their three-year probationary 
period and applied for approval and authorization by the Malagasy 
government. Offices were built for each association in the village of 
Ankiranagato for FIZAMI and the village of Bejea for FIFAMA with 
funding from Ramsar and logistical assistance from TPF.  
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 On 30 June 2005 the two associations received the official 
government authorization and contract for a 10-year period to 
manage their natural resources. In June 2005 the two associations 
also received the World Wildlife Fund “Gift to the Earth” award 
for their pioneering role in developing the GELOSE process for 
resource management and conservation. The bank accounts for 
both associations continued to grow from the issue of resource use 
permits and with some of this money the associations bought rice 
to sell to local community members at a reduced rate during the 
annual rice shortage period, thus providing another tangible benefit 
to the community for limiting the fishery. Local personnel received 
training in tree nursery operation. The associations continued to 
receive increasing support from local authorities: police, judicial, 
and forestry and fishery departments.  
 In 2006 a fishing permit covering a 4-year period (September 2006 to 
September 2010) was issued by the Regional Fishery Representative, 
which became another important milestone for the two associations.  
The community associations have successfully limited the number 
of fishermen on the lakes, both local and migrants, and limited 
the fish catch, fishing season, net mesh-size, fish-drying methods 
and fuel wood consumption, numbers of canoes built and trees 
cut for construction, and implemented reforestation to restore tree 
abundance on the lakeshore.

Conclusions

 This paper describes a conservation process that began with research 
to measure the distribution and abundance of the Madagascar Fish 
Eagle and understand what factors limit them, and expanded into 
a community-based wetland conservation project to protect fish 
eagles in their stronghold, the Manambolomaty Lakes complex, 
which supports about 10% of the species’ global population.  In the 
first three years of work, the research documented the low fish-eagle 
population size (about 120 breeding pairs globally), its distribution 
along the western seaboard of Madagascar, the population’s 
largest stronghold, and the occurrence of human persecution.  This 
knowledge was enough to justify conservation effort focused on the 
species’ stronghold, but studies since then have been important for 
improving and refining our understanding of the species’ behavior 
and its population and genetic consequences, and for detecting 
change in population size, density, distribution and productivity in 
response to conservation interventions.
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 The community-based wetland conservation project was based on 
the simple premise that if there were enough fish in the lakes and 
trees in the forest to sustain the fishing community, then there should 
be enough of both resources to sustain fish eagles, provided people 
stopped persecuting fish eagles. Local residents had a traditional 
“keeper of the lakes,” the Tompondrano, who established rules 
and taboos that limited fishing. Following his death in 1991, by 
1993 his heir faced overwhelming numbers of migrant fishermen 
invading the lakes, and fishing, camping, and using the forest in 
disregard for local traditions. The Tompondrano, Mayors, and 
elders felt powerless to protect their livelihood.  The intervention by 
TPF began by rallying community leaders to work together to take 
action, and by providing information on a new (1996) law designed 
to decentralize control of natural resources from government to 
village level. With awareness, strength in numbers, and logistical 
and moral support from TPF, the local community began a guided 
process to institutionalize mechanisms to control fishing and 
receive government authority through a “natural resource use 
charter” (GELOSE). The process required stakeholder participation, 
buy-in, and commitment which wavered at times but was always 
restored with encouragement and persistence of TPF staff.  Over 
the decade-long process the community saw tangible results of their 
efforts, experienced the benefits of taking control, and underwent a 
transformation from helplessness to empowerment and success.
 In addition to facilitating community-empowerment, TPF’s 
intervention consistently explained the message that Madagascar 
Fish Eagles were exceptionally rare and unique to Madagascar, 
they were a valuable part of the community’s cultural and natural 
heritage, and that persecution of eagles was harmful to the species.  
We made no attempt to strike bargains with the community to 
protect the eagles, but through awareness they came to accept 
that persecution was not acceptable and its prohibition should be 
included among their taboos.
 Among the criteria for successful implementation of this 
community-based conservation strategy, we believe that 
employment and training of technician-level staff from the local 
community helped build important links and trust between TPF 
and the local community.  Skepticism, fear, and distrust among 
the local community were most effectively handled by community 
members who worked for and got to know us and understand our 
motives.  Second, although funding commitments tend to be offered 
in finite cycles of just two or three years during which measurable 
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results are expected to be achieved, the success of this project 
depended on taking time (many years) to develop trust with and 
among community members, an outcome that can not be rushed or 
measured but we believe was critical.     
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 Cycle en Ecologie Environnementale, Option Biologie Animale. 
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Septembre 2006 : Formation sur les techniques de suivi des oiseaux de proies, au siège du 

Peregrine Fund, Boise, Idaho, USA. 

 

Mai 2006 : Formation sur le suivi de la grippe aviaire organisée par «L’organisation des 

Nations Unies pour l’alimentation et l’agriculture» (FAO) et le «Centre de Coopération 
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International» (CI-Madagascar). 
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Décembre 2003 – Février 2004: Etude complémentaire sur l’aire de distribution de l’Aigle 

Serpentaire de Madagascar (dans le Parc National de Marojejy, Réserve Spéciale (RS) 

d’Ambatovaky et RS de Marotandrano).  

 

Octobre – Novembre 2003: Suite des inventaires dans le bloc forestier de Makira en 

collaboration avec le projet «Wildlife Conservation Society» (WCS). 

 

Janvier – Février 2003: Inventaires faunistiques dans le bloc forestier de Makira en 

collaboration avec le projet «Wildlife Conservation Society» (WCS). 

 

Octobre – Décembre 2000, 2001, 2002 et 2003: Etude approfondie sur le statut de l’Aigle 

serpentaire de Madagascar, Eutriorchis astur.  

 

1997 – 2001: Participation à la mise en place de Gestion Locale Sécurisée (GELOSE) dans le 

Complexe des trois lacs (Ankerika, Soamalipo et Befotaka) dans la région d’Antsalova, 

Majunga. 

 

Janvier – Février 2001: Inventaire des oiseaux d’eau dans le Parc Marin de Masoala en 

collaboration avec le projet «Wildlife Conservation Society» (WCS). 

 

Septembre 2000: Inventaire des oiseaux d’eau le long de la rivière Manambolo, dans la 

région d’Antsalova, Majunga. (De Bekopaka à Ankavandra).  

 

Juin - Juillet 2000: Inventaire d’oiseaux d’eau le long de la Côte Ouest et Nord-Ouest de 

Madagascar (De Mitsinjo à Antsiranana). 

 

Mai 2000: Etude d’impact dans la région d’Ambavanankarana, Ambilobe (dans le cadre de la 

mise en place de culture de crevette faite par la Société «Gamba de l’Ankarana»). 

 



Juin – Juillet 1999: Participation à l’étude scientifique pour l’aménagement de la Réserve 

Spéciale de Namoroka. 

 

Mai 1999: Inventaire faunistique dans la Réserve de Mantadia, Analamazaotra dans la région 

Alaotra-Mangoro. 

 

Avril 1999: Etude d’aménagement de la Réserve Naturelle Intégrale de Tsimanampetsotsa.  

 

Novembre 1998: Observation de la richesse faunistique dans le Parc National de Montagne 

d’Ambre. 

 

Octobre 1998: Inventaire ornithologique dans le Parc National forestier et marin de 

Mananara-Nord en collaboration avec le Projet Unesco/Biosphère. 

 

Novembre – Décembre 1995, 1996, 1997, 1998, 1999, 2000 : Suivi périodique des avifaunes 

(terrestre et aquatiques) dans le Parc National Masoala en collaboration avec le projet 

«Wildlife Conservation Society» (WCS). 

 

Septembre 1997: Inventaire des avifaunes dans la Réserve Naturelle Intégrale de Zahamena.  

 

Septembre 1994 – Octobre 1998: Etude biologique, écologique et éthologique des trois 

espèces d’Accipiter (Accipiter francesii, A. madagascariensis et A. henstii), dans la Presqu’île 

de Masoala. 

 

Avril 1995: Participation à l’atelier Scientifique sur la Définition des Priorités de 

Conservation de la Diversité Biologique à Madagascar, projet GEF/PNUD. 

 

Juillet 1992-Juillet 1993: Inventaire ornithologique dans la Presqu’île de Masoala.  

 

d)- Travaux de recherches en cours 

Depuis 2007: Suivi des espèces d’oiseaux les plus menacées à Madagascar 

- le fuligule de Madagascar Aythya innotata, 

- l’aigle serpentaire de Madagascar Eutriorchis astur 

- l’hibou rouge de Madagascar Tyto soumagnei. 



Depuis 1996 

- Suivi des oiseaux d’eau dans le site RAMSAR de Manambolomaty et des lacs environnants, 

dans la partie Ouest de Madagascar.  

- Suivi et étude biologique de l’aigle pêcheur de Madagascar. 

 

5. FILIATION A DES ASSOCIATIONS SCIENTIFIQUES 

 

- Membre associé de Madagascar National Parks (Association nationale chargée de la gestion 

des aires protégées de Madagascar) 

- Membre associé du Conarams (Comité National chargé de la protection des zones humides) 

- Membre de «African Bird Club» (Association oeuvrant pour la protection des oiseaux en 

Afrique) 

- Membre de «Tropical Biology Association (TBA)» 

- Membre fondateur de l’ASITY (Ligue Malgache pour la Protection des Oiseaux à 

Madagascar). 

 

6.      PARTICIPATION AUX PROJETS DE CONSERVATION 

 

- Depuis 1992: Participation au programme de conservation de l’aigle pêcheur de Madagascar 

dans la partie Ouest de Madagascar. C’est la seule espèce de rapace diurne en Afrique qui est 

classée à l’état critique (CR) d’après l’UICN en 2009. 

- Depuis 2003: Implantation des pépinières aux alentours des trois nouvelles aires protégées 

créées par le projet «The Peregrine Fund» et sensibilisation de la population locale en matière 

de reboisement. 

- Depuis 2007: Protection de l’habitat naturel qui abrite les trois espèces d’oiseaux 

endémiques et classées parmi les plus rares au monde telles que le fuligule de Madagascar, 

l’aigle serpentaire de Madagascar ainsi que l’hibou rouge de Madagascar 

- Depuis 2009: Participation au programme d’élevage en captivité du fuligule de Madagascar 

en collaboration avec le Ministère de l’Environnement et Forêts et deux organismes 

internationaux tels que le «Wildfowl and Wetlands Trust» (WWT) et «Durell Wildlife 

Conservation Trust» (DWCT). 

 

 




