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Raptor breeding density may be limited in part by the
availability of suitable nest sites (Newton 1979). Numerous studies in North America have sought to quantitatively describe raptor nesting habitat (Titus and
Mosher 198 1, Andrew and Mosher 1982, Bednarz and
Dinsmore 1982, Moore and Henny 1983). The need
for studies of raptor nesting habitat is particularly important in tropical regions such as Madagascar, that
are experiencing rapid habitat loss.
The Madagascar Buzzard (Buteobrachvoterus).
one
of eight species of diurnal raptors endemic to Madagascar, is reported to be common in wooded habitats
(Langrand and Meyburg 1984). The habitat requirements of the Madagascar Buzzard, however, have not
been investigated. The goal ofthis study was to describe
the nests, nest trees, and nesting habitat of the Madagascar Buzzard in the rain forest of the Masoala Peninsula.
STUDY

AREA AND

METHODS

The study was conducted during December 199 1 and
from November 1992 to January 1993 near the An-

’ Received 4 May 1994. Accepted 13 October 1994.
2 Present address: Department of Fisheries and
Wildlife Sciences, Virginia Polytechnic Institute and
State University, Blacksburg, VA 2406 1.

dranobe Field Station at the mouth of Andranobe Creek
about 8 km south of the village of Ambanizana on the
west coast of the Masoala Peninsula in Madagascar
(15’4l’S:
49”57’E). The west coast of the neninsula is
sparsely‘inhabited by people in widely scattered villages. Along the coast and major rivers, the landscape
is a mosaic of slash-and-bum clearings, secondary
growth, and primary forest. The interior of the peninsula, except along the Ambanizana River, is undisturbed rain forest. The entire peninsula is roadless;
however trails were cut to reach nest sites.
The lowland rain forest of the Masoala Peninsula
has a canopy height 530 m with few emergent trees,
high floristic diversity, and steep mountainous topography (Guillaumet 1984). Elevations on the Masoala
Peninsula range from 0 to 1,200 m. Average annual
rainfall for the area is not yet available; however 6,50 1
mm of rain was recorded at the field station in 1992.
Monsoon rains and cyclones occur between December
and April, whereas rain falls steadily between May and
August (Donque 1972). September through November
are normally the driest months. Temperatures vary
between 18” and 3 1°C throughout the year.
I located ten nests by imitating the buzzard’s call, a
“piercing, plaintive mew” (Langrand 1990) and walking in the direction of responding calls. I located two
nests by climbing emergent trees to look out over the
canopy. I found one nest by offering a reward to local
people for reports of nesting activity. I found nine nests
in 1991 and four new nests in 1992. Three (33%) of
the nests found in 1991 were reused in 1992. Since I
did not mark the birds, I do not know if any buzzard
pairs I observed in 199 1 relocated to new nests in 1992.
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TABLE 1. Habitat characteristics measured at Madagascar Buzzard nest sites (n = 13) and random sites (n =
21) on the Masoala Peninsula, 1991 and 1992.
Random sites

Nest sites
Variable

description

Mall

Ground slope (“)
Aspect (“)
Elevation (m)
Canopy cover (%)
Canopy height (m)
Number of tree species
Density of trees < 10 cm DBH (stems/ha)
Density of trees > 10 cm DBH (stems/ha)
Density of vines (stems/ha)
Density of palms and tree ferns (stems/ha)
Distance to nearest stream (m)
Distance to nearest human disturbance (m)
Distance to nearest conspecific nest (m)
Distance to ocean (m)
’ Probability

level for Multiple

Response Permutation

SE

35.2
297
205
74
12.9
13
16,440
863
8,489
725
72
610
917
994

3.2
15
36
6
1.6
1
2,366
138
2,181
183
15
199
103
194

Mean

33.0
234
207
84
18.2
15
19,939
738
7,129
2.883
81
687
513
824

SE

3.0
14
45
1
1.4
1
1,834
66
1,151
1,285
18
142
64
179

PI

0.786
0.022
0.386
0.078
0.035
0.097
0.530
0.067
0.810
0.127
0.609
0.633
0.001
0.282

Procedures on ne?.t site vs. random site data (Slauscm et al. 1991).

All of the nests were within 4 km of the Andranobe
Field Station.
I used a clinometer to measure nest and nest tree
heights. I measured nest tree diameter-at-breast-height
(DBH) to the nearest cm. I recorded number of supporting branches, composition, and lining material of
each nest by looking into nests from adjacent hillsides.
I identified 10 nest trees to genus or species. I noted
whether the nest was in the top, middle, or bottom
third of the nest tree canopy and whether it was supported by a fork of the main trunk, a side fork, or a
hanging epiphyte. I measured length (longest dimension), width (shortest dimension) and outer depth of
two nests to the nearest cm.
To determine how nest-site characteristics differed
from characteristics of the surrounding area, I measured habitat variables at 13 nest sites and 2 1 random
sites. Habitat variables included ground slope, aspect,
elevation, canopy cover at the nest tree (Moore and
Henny 1983), canopy height, number of tree species,
plant-stem densities, and distances to landscape features. I recorded stem densities for (1) small trees (DBH
i 10 cm), (2) large trees (DBH > 10 cm), (3) vines,
and (4) palms and tree ferns. Landscape features included distance to the nearest stream, human disturbance (cleared areas or houses), conspecific nest, and
the ocean.
At each site, I measured slope with a clinometer,
aspect with a compass, elevation with an altimeter, and
canopy cover with a spherical densiometer. I estimated
canopy height in 5 m intervals (O-c5 m, 25-c 10 m,
2 10-c 15 m, etc.) and used the interval midpoints to
obtain means and standard errors. As an index of tree
species richness at each site, I recorded the number of
different tree species among 20 trees. I selected 20 trees
by finding the nearest tree to the nest tree in each of
four quadrants separated by north-south and east-west
axes centered at the nest tree, and likewise at points
20 m from the nest tree in the four cardinal directions
(four trees each at five points). I measured stem den-

sities within four 20 m-long, 1.75 m-wide belt transects
oriented in the four cardinal directions starting at the
nest tree (Andrew and Mosher 1982). I estimated distances from a 1: 100,000 scale topographic map of the
area. I chose random sites by selecting random coordinates on a grid overlaying a map of the study area.
I performed univariate Multiple Response Permutation Procedures (MRPP) tests on each of the 14 measured habitat variables to determine which variables
differed between nest sites and random sites (Slauson
et al. 199 1). I used the MRPP option for data from a
circular distribution with no endpoint to analyze site
aspects.
RESULTS
Nest height ranged from 8.1 to 25.0 m (.x = 18.7 m,
SD = 4.5 m). Nest tree height ranaed from 10.1 to 43.4
m (X = 24.9 m, SD = 8.7-m). P&centage nest height
relative to tree height ranged from 54.6% to 92.5% (X
= 78.296, SD = 13.5%). Nest tree DBH ranged from
20 to 122 cm (X = 69.0 m, SD = 32.8 m). Number of
supporting branches ranged from 0 (for nests on hanging epiphytes) to 7 (X = 3.2, SD = 2.2). All of the nests
were built of sticks and lined with green leaves. Nest
tree species included Albezia sp., Canarium madagascariensis, Intsia bijuga, Syzygium sp., Onthostema

madagascariensis,
Ravensaraperillei, Polysciasornifolia, Garcinia sp., and Foucheriasp. Only two of the
nest trees were of the same genus (Albezia), and three
nest sites were not identified. Three nests (23%) were
in the top third of the nest tree canopy, two (15%) in
the middle third, six (46%) in the bottom third, and
two (15%) below the nest tree canopy. Eight nests (62%)
were in a fork of the main trunk of the nest tree, three
nests (23%) were in forks to one side of the main trunk,
and two nests (15%) were on hanging epiphytes. The
dimensions of the two measured nests were 103 cm
(length) by 69 cm (width) by 70 cm (outer depth) and
64 cm by 41 cm by 36 cm.
Aspect, canopy height, and distance to nearest con-
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specificnest differed (P < 0.05) betweennest sitesand
random sites (Table 1). Nest sites were found over a
narrower range of aspects(220” to 7”) than random
sites (122” to 342”). Mean canopy height at nest sites
was 5.3 m lower than at random sites. The smallest
inter-nest distance was 520 m, whereas 13 of 21 random siteswere < 520 m from a buzzard nest. None of
the 11 remaining variables differed significantly between nest sites and random sites.
DISCUSSION
The 13 nest sites in the study were similar, regardless
of whether thev were found in mimarv forest or in
slash-and-bumclearings.Nestswere builieither in large
central forks or on hangingepiphytesin a central part
of the tree. Nest height varied little, but the height and
diameter of the nest trees were more variable. Nest
treeswere tall, had a narrow canopy, and were isolated
from neighboring trees. Nests were built high in the
nest trees. The mean percentagenest height relative to
tree height in this study was very similar to the 78.5%
that Titus and Mosher (198 1) renorted for the Redtailed Hawk (Buteojam&&)
in the central Appalachians. Bednarz and Dinsmore (1982) hypothesized
that Red-tailed Hawks placetheir nestshigh in isolated
trees or edge situations to increase nest accessibility.
Accessis probably an important factor in the nest-site
selectionof the MadagascarBuzzard as well.
The difference between mean canopy height of nest
sitesand random sites,althoughstatisticallysignificant
(P < 0.05), was not great, but may have biological
significance.MadagascarBuzzards may select prominent nest trees overlooking a lower surroundingcanopy. The combination of a high percentagenest height
and a low surroundingcanopy would further facilitate
accessto the nest.
Distance to nearestconspecificnest for nest siteswas
nearly twice that for random sites.The nestswere uniformly spaced(Berkelman 1993) which provides evidence for intraspecific territorial behavior (Newton
1979).
The results of the analysis of 14 habitat variables
measuredin this study, along with evidence on breeding biology and food habits (Berkelman 1993), suggest
that the MadagascarBuzzard has broad ecologicalrequirements on the Masoala Peninsula. The buzzard
may, therefore,be lessvulnerableto the effectsof forest
fragmentation than specieswith more specializedrequirements. It is the third most common raptor in
Madagascar (Langrand and Meyburg 1984), and its
successprobably attests to its ability to use modified
habitats. As human population density increaseson
the Masoala Peninsulaand more of the forestis cleared,
effects on the nesting habitat of this speciesmay become more apparent.
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