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Abstract
The Kalambatritra Massif in south-east Madagascar supports a fairly extensive expanse of
forest ranging in altitude from around 1,000 to 1,750 m. We conducted a collaborative lemur
inventory in the Kalambatritra Special Reserve, located in the central part of the massif, in
December 2015. We observed six lemur species including Eulemur collaris, Hapalemur
meridionalis, Lepilemur wrightae, Microcebus sp., Cheirogaleus sp., and Avahi sp. We found
feeding signs of aye-aye (Daubentonia madagascariensis) on bamboo culms. Local people
claimed that ring-tailed lemurs (Lemur catta) still occur in the gallery forests to the west of
the massif. Local people also claimed that in the east of the Reserve they had seen feeding
signs on giant bamboos that might be an indication of the presence of greater bamboo lemurs
(Prolemur simus). The dominant large-culmed bamboo present was Arundinaria sp., a genus
known to occur at high elevations in Madagascar, and for which this record represents a
southern extension to the known range of this genus in Madagascar. During nocturnal
transects Kalambatritra sportive lemurs (Lepilemur wrightae) were the most frequently
observed lemur. Our results confirm that the Kalambatritra Special Reserve still holds high
densities of this species which currently is only known from the Kalambatritra massif. Further
research is required in the Reserve to understand the factors affecting density of sportive
lemurs here.
Introduction
The Kalambatritra Massif in south-east Madagascar (Fig. 1) supports a fairly extensive
expanse of forest ranging in altitude from around 1,000 to 1,750 m. Some of the forest areas
on the massif are virtually pristine and are considered to be amongst the most impressive
forests to behold in the entire country (Irwin et al., 2001). The massif straddles the continental
divide between eastern (Ianaivo River) and western (Ihosy) drainages, and supports floral and
faunal species mostly typical of eastern rainforests, but also includes some typical of drier
western and southern forests.
Currently one lemur species is known to be endemic to the massif, the Endangered
(IUCN 2015) Kalambatritra sportive lemur (Lepilemur wrightae). Larger than any other
known sportive lemur species, it is also unique in being sexually dimorphic, with the female
easily distinguishable due to its contrasting grey head (Mittermeier et al., 2010). Several
reports from brief research missions suggest the existence of an unidentified large bamboo
lemur (Irwin et al., 2001; Rabeson et al., 2006), a species potentially unknown to science.
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Other lemur species that have been reported to occur include red-collared brown lemur
(Eulemur collaris), southern bamboo lemur (Hapalemur meridionalis), aye-aye (Daubentonia
madagascariensis), and various nocturnal lemurs for which species identifications have not
yet been adequately determined (mouse lemurs, two species of dwarf lemurs, woolly lemurs).
This survey aimed to kick-start the conservation action plan for the Kalambatritra
massif proposed by Rasolofoharivelo et al. (2013) as part of Lemur Conservation Action Plan
(Schwitzer et al., 2013). We conducted a collaborative lemur inventory, with a particular
focus on gathering information on the unidentified large bamboo lemur reported to occur and
the bamboo species of the area, by updating density information on the endemic
Kalambatritra sportive lemur, and by identifying threats to the survival of lemur populations.

Figure 1. Map of Madagascar, the Kalambatritra massif, and the limits of the
Kalambatritra Special Reserve.
Methods
The survey was undertaken in the Kalambatritra Special Reserve, located in the central part of
the Kalambatritra massif in the south-east of Madagascar (Fig. 1). Two sites within the
southern sector of the Reserve were surveyed (Fig. 2): Amparihy (23.46°S 46.46°E) and
Angodongodo (23.47°S 46.47°E).
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The survey mission was conducted from 22 November to 23 December 2015, including travel
time from and to Antananarivo. The survey was timed to coincide with the season of abundant
young ground shoots of the large-culmed bamboo species present in the area.

Figure 2. Location of the Amparihy survey site (black star) within the Kalambatritra
Special Reserve (thin black outline). Also shown are approximate forest cover (light
grey), major watercourses (dark grey) and other localities mentioned in the text (grey
triangles).
The survey team was composed of three primatologists (LR, TR, JR), one research assistant
from the Madagascar National Parks, three local guides and two local cooks. The data
collection took place in December 2015. Two transects (one and 2km-long) were walked at
the Amparihy locality, from the 6th to the 8th of December. Each transect was walked twice
per night, from 19.00 to 21.00 in one direction, and from 21.30 to 23.30 in the opposite
direction, giving a total of 18 km. Any lemur within 15 m of the transect was recorded. For
each observation, the species was identified and the number of individuals was noted.
Perpendicular distance from the transect was estimated by the experienced members of the
survey team.
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Non-standardised surveys of diurnal lemurs were carried out from the 5 th to the 13th of
December, and signs of threats were informally recorded in the 14-15th of December. All
bamboo species encountered during the diurnal lemur surveys were noted and photographed.
Large-culmed bamboo species were identified using King et al. (2013), and measured to
record diameter at breast height and internode lengths.
Results
Lemur inventory
Six lemur species were observed including Eulemur collaris, Hapalemur meridionalis,
Lepilemur wrightae, Microcebus sp., Cheirogaleus sp., Avahi sp. (Table 1 and Fig. 3).
Feeding signs of aye-aye (Daubentonia madagascariensis) were found on bamboo culms
(Fig. 4). Local people claimed that ring-tailed lemurs (Lemur catta) still occur in the gallery
forests to the west of the massif. Local people also claimed that in the east of the Reserve they
had seen feeding signs on giant bamboos that might be an indication of the presence of greater
bamboo lemurs (Prolemur simus).

Figure 3. Kalambatritra sportive lemur Lepilemur wrightae
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Table 1. Direct observations of lemurs during the survey.
Species
Number of Total number Group
observations of observed range
individuals
Eulemur collaris 2
12
5 to 7
Hapalemur
2
5
2 to 3
meridionalis
Lepilemur
9
15
1 to 3
wrightae
Microcebus sp.
3
4
1 to 2
Cheirogaleus sp. 3
3
1
Avahi sp.
1
1
1

Figure 4. Feeding signs of
aye-aye Daubentonia
madagascariensis

size Group
mean
6
2.5

size Group
size
st. dev.
1.41
0.71

1.67

0.71

1.33
1
1

0.58
0
0

Figure 5. A bamboo Arundinaria sp. known
locally as “Volontsangana”

Nocturnal lemur density estimates
During the nocturnal transects, Kalambatritra sportive lemurs were observed on nine
occasions (totalling 15 individuals, of 1 to 3 individuals at a time), mouse lemurs and dwarf
lemurs on three occasions each (single individuals on each occasion), and one woolly lemur
on a single occasion. Our provisional density estimate for Kalambatritra sportive lemurs based
on the transect observations is 40.74±22.22 individuals per km².
Bamboo inventory
Three species of bamboo were common in the survey site, the erect bamboo Arundinaria sp.
(Fig. 5), known locally as “volontsangana” and two climbing bamboos known as “volohoto”
and “tsingolovolo”. According to the local guides two other bamboo species also occur in the
Reserve, known as “lagnana” (Cathariostachys sp.), and “betsipoho” or “volosodina”. The
local guides claimed that the giant bamboo Cathariostachys sp. occurs further to the east of
the Reserve, particularly in the locality of Analambarika, close to the villages of Nanosora
and Fenoarivo (fokontany of Anezandava II).
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Bamboo measurements
Twenty-three culms of the bamboo locally-known as “volontsangana”, an Arundinaria sp.,
were measured. DBH ranged from 3.14 to 4.87 cm, with a mean of 3.84±0.37 cm. Internode
lengths ranged from 18.25 to 31.08 cm (except one recorded at 46.37, possibly in error) with a
mean of 25.29±5.37 cm.
Threats identified
No evidence of anthropogenic disturbance was observed on the two transects cut in
Amparihy. Note that this site is only a small part of the Kalambatritra Special Reserve and we
did not visit other areas.
Discussion
Bamboo and bamboo lemurs
Southern lesser bamboo lemurs (Hapalemur meridionalis) were observed directly during this
survey. The presence of a larger, as yet unidentified, bamboo lemur was not confirmed on this
occasion, perhaps due to the survey site being located in a high-elevation part of the Reserve
where Cathariostachys bamboos were not present. The dominant large-culmed bamboo
present was Arundinaria sp., a genus known to occur at high elevations in Madagascar (King
et al., 2013), and for which this record represents a southern extension to the known range of
this genus in Madagascar, as shown by King et al. (2013). Arundinaria bamboos are eaten
occasionally by greater bamboo lemurs (Prolemur simus) elsewhere in Madagascar, but their
preferred bamboo food plants, Cathariostachys spp. and Valiha diffusa, occur at mid and low
elevations respectively (King et al., 2013). Further surveys for bamboo lemurs in the
Kalambatritra massif should therefore focus on lower elevation sites in the eastern parts of the
massif, where Cathariostachys and/or Valiha diffusa are more likely to occur. Local
knowledge of potential sites containing Cathariostachys bamboos was collected during this
survey; these sites should be visited during a subsequent bamboo growing season, from
October.
Ring-tailed lemurs
Ring-tailed lemurs (Lemur catta) were not observed during this survey. Local people claimed
that they do still occur in the gallery forests to the west of the massif. This information will
require a specific mission to verify.
Kalambatritra sportive lemurs
Kalambatritra sportive lemurs (Lepilemur wrightae) were the most frequently observed
lemurs during the nocturnal transects undertaken at the Amparihy locality. A provisional
density estimate was calculated of 40.74±22.22 individuals per km². Irwin et al. (2001) gave a
density of 72 per km² at Ambalabe in the centre of the Reserve (Fig. 2), whilst Rabeson et al.
(2006) found 6 per km² in the Beakora forest to the south-east of the Reserve (Fig. 2). Our
results confirm that the Kalambatritra Special Reserve still holds high densities of this species
which currently is only known from the Kalambatritra massif. Further research is required in
the Reserve to understand the factors affecting density of sportive lemurs here.
Threats to lemur populations
Considering the current state of the habitat of the Kalambatritra Special Reserve (at least,
within the survey area of Amparihy), the degree of threat seems still to be minimal. No signs
of disturbance were recorded. This could explain the fairly high frequency of lemur
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observations during the survey. However local information suggests that threats are more
intense elsewhere in the Reserve. There are also forests outside the Reserve that would benefit
from community-based conservation interventions.
Difficulties related to insecurity in the region
The survey team had various difficulties during this expedition related to the insecurity within
the general region. The situation prevented the team from visiting other sites and caused some
delays. For example, during a short stay in the village of Ivahona, two armed attacks occurred
during which several cattle were stolen and the mayor was attacked. Fortunately there was no
loss of life, although a subsequent ambush there allegedly resulted in the death of over eighty
people. Also, just a few days after the team passed through the village of Betoho, three men
were reported to have been brutally massacred. The survey team was exposed repeatedly to
death threats, and the expedition was characterised by constant fear and anxiety amongst the
team.
Recommendations
Very few data are available regarding the biodiversity of the Kalambatritra massif in general
and the Kalambatritra Special Reserve in particular. Such knowledge is crucial for the
sustainable management of natural resources, so a full biological inventory of the fauna and
flora is recommended.
Given the restriction of the sites visited during this mission because of the insecurity in the
region, the presence of greater bamboo lemurs remains uncertain. We therefore recommend
extending the search areas in other localities, including that of Analambarika, located near the
villages of Nanosora and Fenoarivo (Fokontany Anezandava), which is characterized by the
presence of Cathariostachys sp. (known locally as Lagnana). According to local guides,
feeding signs similar to those of greater bamboo lemurs have been seen in the Ankadimpisaky
and Analampisaky localities, where Arundinaria sp. (“volontsangana”) is the dominant
bamboo.
Our results confirm that the Kalambatritra sportive lemur is still abundant in the Reserve,
particularly in the area of Amparihibe. It is therefore important to conduct a study of its
biology, through the establishment of a system of participatory monitoring.
Insecurity is the primary factor obstructing development within the region, particularly in the
field of biodiversity conservation. Working with local communities, undertaking education
and awareness campaigns, and developing alternative activities to cattle rustling are all
important activities necessary to improve the lives of local people and to facilitate
community-based conservation.
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