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Population status of the Alaotran gentle lemur Hapal&mur
griseus alaotrensis

Thomas Mutschler, A. Jeannicq Randrianarisoa and Anna T. C. Feistner

Abstract The results of a field census of Alaotran
gentle lemurs Hapalemur griseus alaotrensis carried out in
February and March 1999 are reported. The results are
compared with a census carried out 5 years earlier in
1994. Both censuses followed the same methods and
were carried out by the same team, using direct
observation from canoe. Mean group encounter rates
for the lemur were assessed in each location, which
allowed us to calculate the relative group density in each
site. Qualitative information on habitat condition (on the
basis of plant diversity, vegetation height and evidence
of burning) was gathered at each site. Additional
information, mainly on lemur hunting, was acquired
through interviews with local people. In most sites

group encounter rate was at least 50 per cent lower than
5 years before. Taking into account unusually low water
levels because of a drought at Lac Alaotra in 1999, we
estimate that these encounter rates reflect a 30 per cent
decline in the total population size over the last 5 years.
The main cause of this dramatic decrease was human-
induced fire (habitat degradation) coupled with heavy
hunting (poaching of lemurs for food). The importance
of assessing regularly both population status and
threats, and of adjusting conservation actions accord-
ingly is emphasized.

Keywords Alaotra, conservation, hunting, lemurs,
Madagascar.

Introduction

The papyrus and reed beds of Madagascar's biggest
lake, Lac Alaotra, harbour a cryptic lemur, the Alaotran
gentle lemur Hapalemur griseus alaotrensis, locally called
bandro. Its occurrence is strictly limited to the Alaotran
wetland, no part of which is legally protected. In the last
decade it has become clear that the Alaotran gentle
lemur is one of the more threatened extant lemurs
(Mittermeier et ah, 1992, 1994) and that its conservation
status should be monitored closely. The Durrell Wildlife
Conservation Trust, which has been working for the
conservation of the Alaotran gentle lemur on several
fronts since 1990 (reviewed in Feistner, 1999), undertook
a survey of its distribution and population status in
1994. Evidence was provided that the lemur's distribu-
tion area had shrunk in recent times to some 20,000 ha
and resulted in an estimation of a total population size
of 7500-10,700 individuals, with the lower figure likely
to be the more realistic (Mutschler & Feistner, 1995). The
lemurs occurred in two subpopulations, a very small
one in the northern part of the lake (around Belempona
peninsula) and a large one in the southern and western
parts of the marshland (south of Anony confluence).
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The survey in 1994 showed that the continued
survival of this marsh-dwelling lemur was threatened
by habitat destruction (marshes transformed into agri-
cultural areas) and by uncontrolled marsh fires. More-
over, the lemur was also reported to suffer considerably
from poaching (Feistner & Rakotoarinosy, 1993; Mut-
schler & Feistner, 1995; Pidgeon, 1996).

Following the 1994 survey, several actions and studies
towards the in-situ and ex-situ protection of the lemur
and towards the conservation of the Alaotran wetlands
were initiated (e.g. Feistner & Beattie, 1998; Durbin,
1999; Feistner, 1999; Mutschler, 1999a, b; Mutschler et ah,
2000). Five years after the first census, a second survey
was undertaken to re-assess the population and conser-
vation status of the lemur. The results of the 1999 survey
are reported here and compared with the situation in
1994 (Mutschler & Feistner, 1995).

Methods

The Alaotran wetland was surveyed for 2 months
(February and March) in 1999. The aim was to deter-
mine population densities of the Alaotran gentle lemur
and assess the condition of marsh vegetation. The
Alaotran gentle lemur and its habitat were surveyed at
seven different sites around Lac Alaotra: Belempona,
Vohimarina, Vohitsara, Anororo, Andilana Atsimo,
Ambodivoara and Andreba (Fig. 1). Methods strictly
followed the 1994 survey (Mutschler et al., 1994; Mut-
schler & Feistner, 1995). Animals were searched for
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round the lake edge or from existing channels (cut by
fishermen) in the vegetation. All observations were
carried out by the same team and during the same
periods of the day (05.00-10.00 and 15.30-18.30 hrs).
When lemur groups were encountered, they were
observed for a maximum of 15 min and then the search
continued. The survey resulted in a mean encounter rate
for each location (groups encountered per hour of
search) and an assessment of relative group density of
the lemurs at that site. Relative group densities for the
different sites were compared with each other and to the
relative density found in 1994.

Qualitative information on habitat condition was
collected during the animal census and is described
for each site. Habitat condition was classified in three
categories: (1) Good (vegetation not burnt for at least
5 years): vegetation (papyrus and reed) 3-5 m high;
dense, diverse undergrowth up to about 1 m in height;
papyrus or reeds covered with dense creepers (See
Plate l(a)). (2) Medium (vegetation recovering from fire;
not burnt for at least 2 years): dense, uniformly sized
papyrus vegetation up to 3 m in height; undergrowth
mainly composed of fern; no or only very few creepers.
(3) Poor (areas burnt within the last 2 years; cleared
areas): very dense, uniform grass and papyrus vegeta-
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tion up to 1 m; little undergrowth; no creepers. Other
information presented in this paper results from
ad libitum observations during lemur censuses and /or
from interviews with local people. Climatic data are
from the Meteorological Station Ambohitsilaozana, near
Ambodivoara.

Results

In the first 2 months of 1999 very little rain fell (Fig. 2),
resulting in both an unusual drought in the Alaotran
basin (at a time which is usually the wet season) and in a
markedly lower water level in the lake than in early
1994.

In the northern parts of the lake (north of the Anony
confluence) most marsh areas had long disappeared and
are now cultivated or used for grazing cattle. The
remaining papyrus marshes cover only a small surface
area, are heavily fragmented and are mostly of poor to
medium quality. Compared with 1994, the situation has
not changed much. The marsh surface in the area
between Manorita and Vohitsara seemed to be slightly
reduced, and around the Belempona peninsula it
remained unchanged. On the eastern side of this
peninsula, however, we found the remaining marsh
areas in a slightly better condition (smaller burnt area)
than 5 years ago. A further positive trend was found in
Vohitsara, where about 5 ha of papyrus marsh had been
successfully replanted. The initiator of the planting aims
to repeat this action on an annual basis. Overall, marsh
surface and habitat quality had not significantly
changed in the northern part of the lake since 1994.

The northern subpopulation of the Alaotran gentle
lemur was estimated to consist of about 60 individuals
in 1994. In 1999, no lemurs were encountered during
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Fig. 1 Map of the Alaotran wetland (modified after Mutschler &
Feistner, 1995).

Fig. 2 Precipitation from November 1998 to February 1999, com-
pared with the corresponding mean values (±SEM) over the last
9 years (January 1990-October 1998).
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Plate 1 (a) Wild Alaotran gentle lemur in good habitat: dense
papyrus and reed vegetation 3-5 m high covered with dense
creepers, and a diverse dense undergrowth (Thomas Mutschler);
(b) the same habitat after human-set fires (Anna Feistner).

more than 55 h of survey in the north of Lac Alaotra
(Table 1). The only mammals seen in the northern
marshes were several black rats Rattus rattus. The only
evidence for the continued persistence of Alaotran
gentle lemurs in the north was a few vocalizations.

Around Anororo some marsh areas north of the
village had been transformed into cultivated land (rice
fields) and pasture. Overall, the marsh surface around

Table 1 Survey results for Alaotran gentle lemurs in 1999.

Site

Census
time
(min)

Number of
groups
(individuals)

Groups
encountered
per hour

the village was still about the same as in 1994, but the
marshes had clearly suffered from large-scale burning
during the last five years (see Plate l(b)), resulting in
largely degraded marshes of poor to medium quality,
with small and uniform vegetation.

The relative density of the Alaotran gentle lemur
around Anororo was markedly lower (about 50 per
cent) than that found in 1994 (Table 2). A negative
relationship between proximity to the village and lemur
density was also apparent. Near the village, marshes
were almost depleted of the lemur, whereas more
remote areas still contained some groups. Despite a
local fady (traditional taboo) forbidding people to carry
hunted lemurs into the village of Anororo, diverse
sources reported to us that the lemur was now heavily
poached in Anororo. Several independent sources esti-
mated that in 1998 more than 500 dead lemurs were
brought into Anororo.

East of Andilana Atsimo the marshland is vast, and
contains several lakes and pools. This area was consid-
ered as one of the last strongholds of the Alaotran gentle
lemur in 1994. The present study found the marshes to
be just as extensive, but severely degraded. All acces-
sible areas up to 6 km from the village had been burnt at
least once within the last five years. The marsh vegeta-
tion around Andilana Atsimo was largely deprived of
cover and food for the Aloatran gentle lemur and most
papyrus was so small that it could hardly support the
weight of an adult lemur.

The relative density of lemurs had dropped to near
zero in Andilana Atsimo - only two groups were
encountered during 30 h of survey (Table 1). Although
we worked during daylight hours only, ironically we
spotted more nocturnal mouse lemurs Microcebus rufus
than cathemeral gentle lemurs during the survey in
Andilana Atsimo. Reports of heavy poaching of the
Alaotran gentle lemur in recent years may explain this
alarming drop in encounter rate, with close to a
thousand lemurs estimated killed at Andilana Atsimo
during 1998.

The marshes around Andreba had not changed in
surface area over the last five years. Most vegetation was
tall, diverse and structured, providing both cover and

Table 2 Encounter rates of Alaotran gentle lemur at the survey
sites in 1994 and 1999.

North
Belempona
Vohimarina

Vohitsara

Anororo
Andilana-Sud
Andreba
Ambodivoara

1295
1380
675

1650
1780
1670
1780

0(0)
0(0)

0 (0)

7(20)
2(8)

10 (23)
12 (32)

-
-

0.255
0.067
0.359
0.404

Site

North Alaotra
Anororo
Andilana Atsimo
Andreba
Ambodivoara

Groups encountered

1994

0.224
0.513
0.471
0.716
Not surveyed

per hour of survey

1999

0.000
0.255
0.067
0.359
0.404

) 2001 FFI, Oryx, 35(2), 152-157

https://doi.org/10.1046/j.1365-3008.2001.00167.x Published online by Cambridge University Press

https://doi.org/10.1046/j.1365-3008.2001.00167.x


Population status of the Alaotran gentle lemur 155

food for the Alaotran gentle lemur. There were several
burnt patches, although no more than in 1994, but the
marsh was increasingly degraded by fire towards the
south-west.

As in Anororo, the encounter rate in the Andreba
marshes in 1999 was 50 per cent of that in 1994 (Table 2),
but it was obvious that encounter rates were different
for the northern and the southern part of the Andreba
marshes (Table 3). North of Andreba we encountered
lemurs with a frequency of 0.588 groups per hour of
search, whereas only 0.188 groups per hour were
encountered in the south. This difference, however,
was not reflected in the habitat quality of the two sites,
which appeared similar. It seems that the long-term
presence of researchers in Andreba (the researchers live
in the village and work closely with the local people)
and the coloured collars of the study animals are the
reason for the difference. The villagers link the study
animals with the researchers and so the lemurs are
regarded as the 'property' of the scientists. People from
other areas of the lake also seem hesitant about captur-
ing collared animals round Andreba. In a marsh area
about 2 km long and 200 m wide to the north of
Andreba, the total population of lemurs has been
monitored regularly since early 1996, and all adult
animals in this site have been marked with coloured
collars. In February 1996 the population in this site was
35 animals, whereas 3 years later, in February 1999, the
population had increased to 55 (Nievergelt, 1999). Thus,
the population size of the marked animals had increased
substantially, in contrast to all other surveyed popula-
tions. Moreover, people from Andreba seemed to be
more aware about the protected status of the lemurs and
only poached them rarely. Nevertheless, the Alaotran
gentle lemur does suffer some losses in the Andreba
area, because the southern region of Andreba is also
used by the fishermen of Ambodivoara, who are known
as the most skilled lemur hunters of Lac Alaotra.

In the area surrounding Ambodivoara, the Sahabe
river and a canal system leading to the open lake were

Table 3 Alaotran gentle lemur survey 1999; data for Andreba and
Ambodivoara split into different regions.

Site

Census
time
(min)

Number of
groups
(individuals)

Groups
encountered
per hour

Andreba
North
South & west

Ambodivoara
Sahabe
Canal system

715
955

905
875

7(16)
3(7)

10 (28)
2(4)

0.588
0.188

0.663
0.137

surveyed. This area was not visited in 1994. The
conditions of the marshes along the Sahabe and along
the canal system were very different, so the two areas are
considered separately. On the edge of the Sahabe, the
marsh vegetation was the most undisturbed we saw
during the 1999 survey. Most reed and papyrus beds
were 4-5 m high, had a dense under-storey and were
covered with creepers, thus providing plenty of food and
cover for the lemurs. Nevertheless, even along the
Sahabe, some small areas were burnt, but overall these
marshes were the best quality habitat for Alaotran gentle
lemurs. By contrast, along the canal system leading from
Ambodivoara to Lac Alaotra (Canal Rabenony, Canal
Andriatsimiavona, Canal Vohitraivo, Canal Mahakary),
the marshes were severely degraded, and all had been
burnt within the last three years. Most of the regenerat-
ing marshes were covered only with small and uniform
papyrus plants and a few grasses. Other areas had even
been cleared after burning and, therefore, no longer
contained any papyrus vegetation. Moreover, several
small rice fields were seen within this marsh area. The
condition of the marshes along these canals was compa-
rable with that of the marshes of Andilana Atsimo or
even worse (i.e. converted to rice plantations).

The overall encounter rate for lemurs around Ambo-
divoara (including data from both the Sahabe and the
canal system) was higher than all other sites visited
during the 1999 survey (Table 1). The dichotomy in
habitat quality between the Sahabe and the canal system
was also found in the relative density of lemurs
(Table 3). Along the Sahabe, lemur groups were
encountered at a frequency of 0.663 per hour, almost
equalling the highest relative density found during the
survey in 1994 (0.716 in Andreba; Table 2), whereas only
0.137 groups per hour were encountered along the canal
system (Table 2).

Fishermen from Ambodivoara are known locally to be
skilled hunters of the Alaotran gentle lemur. The lemurs
are hunted to be kept as pets or are killed and eaten.
During our work in and around Ambodivoara we were
asked many times whether we would like to purchase live
or dead lemurs. Although it was obvious that hunting
was frequent, the reports of the number of hunted lemurs
varied considerably, so it is difficult to estimate the
number of animals poached in Ambodivoara.

Discussion

The results of the 1999 survey are extremely alarming. In
most sites visited around Lac Alaotra in 1999, the group
encounter rate of the Alaotran gentle lemur was at least
50 per cent lower than in 1994. Does this marked drop
in relative density of the lemurs translate directly into
an equal reduction of total population size or does
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it correspond to external differences (e.g. methods,
climate) between the two surveys?

The 1999 survey was carried out during February and
March, supposed to be the time of highest water level at
Lac Alaotra and, thus, the time when marshes are most
accessible. The methods strictly followed those of the
1994 survey and both surveys were carried out by the
same team. Thus, the study was designed to keep as
many factors constant as possible. Nevertheless, there
were differences between the two studies. The most
noticeable difference was the unusually low water level
of Lac Alaotra in early 1999, caused by a severe drought
in the Alaotran basin during January and February 1999.
This drought influenced the study in two ways: (1) some
marsh areas in Anororo and Andreba, which were
surveyed in 1994, were not accessible in 1999 and (2) the
under-storey of the marshes was flooded for a brief time
only and hence stayed very dense. We speculate that
these factors most probably resulted in a slightly lower
visibility than in 1994.

Lower visibility and reduced marsh accessibility
could, of course, result in a lowering of the encounter
rate of the Alaotran gentle lemur in the Alaotran
wetland, but it seems highly unlikely that they are
responsible for the observed drop of 50 per cent or more.
On the contrary, the results of the recent survey support
the idea that the drop in group encounter rate is mostly
caused by a real reduction in the total population size of
wild Alaotran gentle lemurs. First, reduced accessibility
of the marshes only influenced the results of the surveys
in Anororo and Andreba, whereas survey areas in the
northern parts of Lac Alaotra and in Andilana Atsimo
were as accessible as in 1994. Nevertheless, encounter
rates in these sites (Belempona, Vohimarina and Andil-
ana Atsimo) dropped to near zero. Second, along the
Sahabe river, where marshes were mostly undisturbed,
and north of Andreba, where animals were collared,
group encounter rates were within the range of the
values found during the 1994 survey. The highest group
encounter rates found in 1999 were only 10-20 per cent
lower than the highest rate found in 1994, and it seems
that this 10-20 per cent reduction is best explained by the
effects of low water level. Even if the low water level
accounts for 20 per cent of the observed drop in
encounter rate however, the result is still shocking: the
density of wild Alaotran gentle lemurs has decreased by
at least 30 per cent in the last 5 years!

If we look more closely, the picture gets even more
worrying. The subpopulation in the north is on the brink
of extinction. Vast marsh areas around Andilana Atsimo
and along the canals leading from Ambodivoara to Lac
Alaotra are almost empty of lemurs, and marsh areas
close to Anororo and south of Andreba show tendencies
of going the same way in the near future.

What caused this tremendous decline in lemurs? The
extent of the marsh surface in all visited sites has not
changed much within the last 5 years. Thus habitat
destruction cannot be the reason for the reduced density.
The condition or quality of the marsh vegetation, how-
ever, has changed since 1994. Large areas of marsh have
suffered from human-induced fires during the last
5 years. Most of these burnt areas have the potential to
recover from fire, but it will take time and the burnt areas
will remain degraded for several years (especially if burnt
several years in succession). In sites with heavily burnt
areas we found the lowest relative densities of lemurs.
Low relative densities of Alaotran gentle lemurs, how-
ever, are not only proportional to the burnt marsh
surfaces but also coincide with reports of heavy poaching.

Rumours about continued poaching of Alaotran gentle
lemurs in Andilana Atsimo have been frequent in recent
years. During the 1999 study, several sources from the
village itself finally confirmed these rumours, and sug-
gested that about 1000 lemurs were hunted in Andilana
Atsimo during the dry season of 1998. Another focus for
hunting seems to be Ambodivoara. The fishermen from
this village own the smallest dugout canoes on the lake,
with which they can penetrate deep into the marshes.
Furthermore, they are notorious for their hunting skills.
And even in Anororo, the local fady, still largely respected
in 1994, has obviously lost its power.

Although this study was not designed to evaluate the
number of hunted and killed lemurs, the reports on
hunting were very detailed and were confirmed from
several independent sources. Moreover, the information
on the small population of marked animals in the north
of Andreba supports the idea that severe poaching is the
cause of population reduction. The size of the north
Andreba population has increased noticeably, from 35 to
55 animals over the three-year period since the animals
were marked with collars as part of a long-term study
(Nievergelt et al, 1998; Mutschler, 1999a; Nievergelt,
1999; Mutschler et al, 2000). This implies that the
density of Alaotran gentle lemurs around the lake is
well below carrying capacity, and that low density is
because of heavy hunting' pressure. Thus, we should
take the reports on poaching at face value. They suggest
that 1000-3000 wild Alaotran gentle lemurs were lost to
poachers in 1998.

In 1994, the Alaotran gentle lemur was thought to be
mostly threatened by habitat destruction and fragmen-
tation (Mutschler & Feistner, 1995). Although we then
concluded that hunting activity was far from trivial, we
did not consider it as a primary threat. Now, however,
poaching has become the prime threat to this lemur.
Two main factors have reduced the number of wild
Alaotran gentle lemurs during the last 5 years: fires and
poaching. These two often go hand-in-hand, because fire
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seems to be the most successful way of hunting lemurs
(Feistner & Rakotoarinosy, 1993). It is not clear whether
we underestimated the effect of poaching in 1994 or
whether poaching has increased significantly over the
last 5 years, but we suspect the latter. It is clear that
habitat protection alone is not sufficient for the conser-
vation of the Alaotran gentle lemur. Immediate action to
protect it against poaching (the lemur is legally protect-
ed) is urgently needed; without it the flagship species of
the Alaotran wetland will soon be extinct in the wild.

The importance of regular monitoring of the status of
animals considered threatened has been emphasized,
and this study has also demonstrated the rapidity with
which a situation can change, moving an animal from
endangered to critical in a short space of time. It also
emphasizes the need to regularly adjust conservation
actions (for example from habitat restoration to direct
species protection) in the light of findings from research
aimed at monitoring conservation status.
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