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1. Abstract

The Andasibe-Mantadia Biodiversity Corridor is a project thatsainlink fragmented
areas of primary forest including national parks that are theereonaining fragments of
the Malagasy rainforest in east-central Madagascar. Yourgoiexs (YE's) were
educated and guided by members of three NGOs in habitat restofidi®rexpedition
was able to contribute to the project by planting native tre¢h#duhbeen grown in local
seed nurseries. An additional informal study was conducted to idemtdycompare
lemurs present in the different restoration areas. A large nuoflieees were planted
over the three sites with lemur estimates reflecting tite sif the forest and the extent of
fragmentation at the different restoration sites.

2. Introduction

Madagascar

Madagascar is the fourth largest island in
the world (587,000 sg. km), it is crossed
by the Tropic of Capricorn in the Indian
Ocean, with southeast Africa the nearest
landmass (IFTRTA, 2001). Madagascar
is a biodiversity hotspot, its long
isolation from other land masses,
equitable climate and large size has
produced an exceptional level of
biodiversity and endemism (species that
are native to a particular geographic area
or continent). It has been assigned a
global conservation priority as one of the
richest and most endangered ecosystems
on Earth (Smith et al, 1997). Over 80%
of the plant species are believed to be
endemic (Phillipson, 1994; Smith et al,
1997) with many endemic fauna species
including lemurs, amphibians, and
reptile species (Norris, 2001; IFTRTA,
2001). However, the majority of the
primary forests of Madagascar, which
harbour large numbers of endemic
species, has disappeared leaving only
small remnants.Madagascar has lost

over 90 percent of its original forest
cover, and pressure remains on remnant
forest from Madagascar’'s growing and
mostly rural population as forestre
steadily being diminished for slash-and-
burn cultivation of rice and fuelwood
production (charcoal is the principle
domestic energy source in Madagascar)

(Smith et al. 1997; Norris, 2006).
However, rural populations remain
dependent on the products and

ecosystem services the forest provides,
such as clean water and soil stabilization
(Norris, 2006; Smith et al, 1997).

Commitment to conservation
Conservation of  biodiversity in
Madagascar has improved and Marc
Ravalomanana, the president of
Madagascar, unveiled a plan at the
World Parks Congress in Durban, South
Africa, in September 2003 to more than
triple the country’s total protected area,
from 1.7 million hectares to 6 million.
Implementation of the Durban Vision
has been a multifaceted process,



involving identification and

prioritization of potential reserve sites,
designation of legal status, and
development of sustainable livelihood
strategies. Much of the technical work

has been guided by the major
environmental actors on the scene:
international NGOs such as
Conservation International, World

Wildlife Fund (WWF), and Wildlife
Conservation Society (WCS), working
in close collaboration with local NGOs,
government ministries, and development
assistance organizations such as the
World Bank and USAID (Norris, 2006).

Andasibe-Mantadia
Corridor

BSES 2007 expedition set out to
contribute to the Andasibe-Mantadia
Biodiversity Corridor, a project that aims
to link the core remaining fragments of
the Malagasy rainforest in east-central
Madagascar. This project is in its early
stages and the YE's were given the
opportunity to work alongside local

NGOs who have the daunting long term
aim of creating a habitat corridor.

However, they will be supported in the
long term by receiving payments for the
new forest’s capacity to soak up carbon
dioxide (CQ) generated through the

World Bank’s Bio-Carbon Fund, under
the carbon trading provisions of the
Kyoto Protocol (Norris 2006).

Biodiversity

For forest restoration to be successful it
needs the support and cooperation of
local people, however, explaining the
benefits of international carbon trading
to rural practitioners of slash-and-burn
agriculture is not easy. Therefore an
alternative to deforestation must be
provided, thus the project also aims to
have ®cio-economic benefits, for

example, planting trees and protecting

the plantations will be rewarded by the
development of more efficient forms of
agriculture and finally lead to economic
returns in the form of higher and more
diverse vyields. The project helps
individual households increase their
productivity, diversity and sustainability
of cultivation patterns in contrast to the
current trend of declining yields and
decreasing availability of agricultural
land. In addition, the project will create
up to 200 full time jobs for forest
corridor restoration for 7 years, which
will then become part time until its
completion. In creating the forest
restoration corridor, the project aims to
soak up unemployment generated by the
declining graphite mining industry in the
region (Restore the earth http). The
creation of the corridor and restoration
of the forest will encourage ecotourism,
which is one of the mainstays of the
region but is being undermined by
environmental degradatioi.he overall
goal is to enhance the viability of both
the livelihoods of people and the native
biodiversity, while mitigating emissions
of greenhouse gases.

Benefit to Biodiversity

A benefit of the restoration of the north-
south corridor between the eastern
rainforests will increase the effective
size of all protected forests, therefore
increasing the habitat for endangered
species (Indri 1qdri indri), ruffed
lemurs, endemic palms, frogs, and many
more). Some species such as the Indri,
which is the largest of the lemurs is also
endemic to the areas that the YEs
worked in, are currently trapped in forest
fragments, the connection of which will
enhance the viability of the populations
of the species through facilitation of
gene flow.



Lemurs are Madagascar's best known
wildlife species and attract international
attention to the unique biodiversity and
to the ecological changes that threaten
their existence. 15 species have become
extinct since the arrival of man onto
Madagascar and over half of the
remaining 28 species considered
endangered or vulnerable (Smith et al,
1997). Most of the protected areas in
Madagascar have been created around
these charismatic species with the
benefit of attracting researchers, funding
and conservation measures (Durbin,
1999). Lemurs are a good indicator
group for forest restoration and
biodiversity planning as they include
some of the most endangered fauna on
the island, they are forest dependant,
have well known ecology and are also
central for the ecotourism industry.
They are also key for habitat restoration
as they eat tree fruits and are key
dispersers of the seeds. For many
species Lemurs are the only animal big
enough to move the seeds around and
are key for those species survival. For
these reasons it is important to monitor
lemur populations and at the sites AGA
and NAT the YE’s conducted surveys to
identify the abundance and species of
lemur surrounding their restoration area.

3. BSES 2007 Aims

BSES Madagascar 2007 aimed to
contribute to the restoration of the
Andasibe-Mantadia Biodiversity

Corridor by planting trees in three sites.
YE's worked alongside three local
NGO’s AGA, NAT and Mitsinjo, these

NGO'’s are trained, overseen and initially
funded by the Malagasy organization

TAMS and Conservation International

(CI). The three NGQO'’s are charged with
restoring blocks of habitat to reconnect
the Mantadia National Park complex in
east-central Madagascar. Local staffs
from each NGO have been trained in,
and maintain a measuring and
monitoring plan of habitat restoration.
Seed nurseries have been established
with seeds gathered from the
surrounding forest, grown and provide a
resource of seedlings for restoration
projects.

The Young Explorers had the unique
opportunity to work alongside these
NGO’s and were provided with training

in habitat restoration by a local habitat
restoration specialists.

The YE's also conducted surveys to
identify the abundance and species of
lemur surrounding their restoration area.

4. Methods
4.1 Habitat restoration

First a 50m site was selected, and a
survey of native plant species present
was calculated.  Within the 56nsite
areas were marked out for planting
typically 10nf these sites connected by
corridors made up 62.5 % with the aim
that seed dispersers would “replant”
these areas. Within this planting area all
“Savoka”, non-native, ruderal (weedy)
and invasive plants were cleared either
by trampling or by chopping. All native
plants were left intact. Based on the
topology and what plants were already
present locations for trees to be planted
and selection of categories was
performed by the local plant specialist.

Trees were split into three categories.



Category 1

Fast growing, shorter lived (approximately 15 years) usithky
lower layer of canopy in natural rainforest.

These are common species found in open and fragmented areas
Typically the first to grow in recolonisation events and
provide shade deterring the growth of Savoka and grasses
promoting the growth of category 2 and 3 species.

Category 2

Slower but taller growing species to category 1.
Normally successive recolonisers to category 1, forming| the
medium canopy layer.

Important for attracting seed dispersers,

Deep root system holds soil together reducing erosion.

Category 3

Take a long time to grow and mature and are much longer [lived
(centuries).
They form the upper canopy of the rainforest and provide shelter t
animals and birds.
Typically made of hardwood they are exploited for their timloer t
supply demands by western markets.

These categories are further subdivided into three areas of wlogre they are best
planted —upper, middle and lower areas. A matrix of tree specpangd to give a
variety of different heights, fruiting times and life expectancy.

Figure 1. YEs planting trees

7.

at Mitsinjo site

How?
Once the location of the hole was the soil was returned to the hole with the
marked holes were dug 46¢ The soil nutrient rich top soil first followed by

has two distinct layers, the top soil and the nutrient depleted soil. This is done
the nutrient depleted bottom layer. Then to starve the top soil seed bank of light,



preventing invasive plants and weeds of
returning to the top layer and chocking
the plant and to encourage the roots to
grow deeper and quicker to provide a
more stable base for the rainy season and
wind.

Hole dimensions
Nutrient rich topsoil layer

/

Nutrient poozoil

Planting sites

There were three main planting sites,
supervised by the NGOs Mitsinjo, AGA
and NAT.

4.2 Lemur surveys

Lemur surveys were conducted at the
AGA and NAT sites. The AGA site was

adjacent a fragment area of secondary
forest whilst the NAT was located on the

edge of secondary forest which was
adjoined to a larger area of primary
forest.

The difference in productivity of these

forests was evident.

Figures 2 and 3.YE’s planting saplings
5.1 Results of tree planting

Mitsinjo over 500 trees planted over 7
hectares.

AGA 70 trees planted over 1 hectare. 24
category |, 23 category IlI, 23 category
1.

NAT 140 trees planted over 3 hectares,
28 species; 49 category |, 43 category ll,
48 category IlI.

5.2 Results of lemur transects AGA
site

A repeated line transect survey was
conducted in the AGA site over three
days. During this time there were no
sightings of lemurs and the only
vertebrates spotted were tree frogs and



geckos all of which inhabited the
pandanus plant.
The decision was made to conduct recce
transects where natural trails human and
animal were followed using a local guide
to locate lemur species. These recce’s
were conducted daily and during this
time there were sightings of

Common Brown lemurEulemur

fulvus fulvuy two sightings of one

Figure 4a.Lemur sightings at NAT site.
Total sightings = 60

individual, Eastern Lesser Bamboo
lemur Hapalemur griseu$ 1 sighting of
one individual, Eastern Woolley Lemurs
(Avahi lanigej one sighting of 2
individuals, Indri (ndri indri) one
sighting of one individual and two
sightings of two individuals. Diademed
Sifaka (Propithecus diadema 3
sightings; 2, 4 and 7 individuals.

Figure 4b. Lemur sightings at AGA site.

Total sightings = 23

Figure 4. Each segment is a single positive sampling event represesgauies and

number of individuals present.

NAT site

A 2.2km linear transect was set up at the
NAT site. It was not appropriate to cut
or create a transect route through the
undisturbed forest area, due to time
restrictions and the nature of the terrain.
Existing trials were therefore utilized.
The transect ran through primary and
secondary rainforest, past areas
regenerating after hurricane damage and
into an area of complete deforestation.
Distance markers were placed at every
100m along the transect to aid

measurements of the route and thus the
recording of locations of species sighted
along the transect. Rotating teams of
YEs walked the transect over 9 days
accompanied by a team leader and a
local guide to assist with species
identification.  All species of fauna

observed along the transect were
recorded (as well as some noteworthy
flora). There were 9 transects completed.

There were 9 species of lemur identified,;
Black and White Ruffed LemuNarecia



variegata variegatp two sightings of
two individuals. Eastern Woolly Lemur .
(Eastern Woolly Lemir 4 sightings of 2
individuals with one sighting of one
individual. Indri  (ndri Indri) 34
individuals sighted ranging from 1-9
individuals in each sighting. Diademed
Sifaka, one sighting of five individuals,
Brown Mouse Lemur (Microcebus
rufus) one sighting of one individuals,
Weasel Sportive Lemur (Lepilemur
mustelinus) two sightings of one
individual, Eastern Lesser Bamboo
Lemur (Hapalemur griseus) one
sighting of one individual. Common
Brown Lemur (Eulemur fulvus fulvus)
one sighting of one individual. Red
Bellied Lemur (Eulemur rubriventer)
one sighting of three individuals. All
lemurs were recorded in the primary
forest area of the transect except the
Brown Mouse Lemur which was
recorded in plantation growth toward the
edge of the habitat.

6. Discussion

6.1 Habitat restoration

The tree planting was a great success not
only due to the trees planted and areas
cleared but because of the benefits the
expedition made on the local
communities as a direct result of the
project. Those patrticipating in the forest
restoration project benefited financially
from the influx of people by supplying
food and labor, such as porters, camp
guardians, local guides and plant
specialists. The local plant specialists
trained by TAMS were rewarded in
accordance with their training and
expertise attributing kudos to the
involvement with the restoration project.
It will be an encouragement to local
people that they are not alone in his
project and that people are willing to

travel across the world to help support
them. The lasting good impression left
by the expedition as a direct result of the
project will hopefully encourage local
people to further support the restoration
project as its success is dependant on
their actions.

6.2. Lemur surveys

The differences in the abundance and
frequency of lemur sightings at each site
(60 at NAT and 23 at AGA) reflect the
relative states of habitat fragmentation.
The NAT site was situated on the
outskirts of a national park which was
made up of vast areas of pristine habitat
and is able to maintain large populations
of lemurs. The AGA site is a small
isolated area of selectively logged
secondary forest. This area was
fragmented by slash and burn practices
and can support a much smaller number
of lemurs. Further fragmentation of these
forests will reduce the forests ability to
support animal life. Also increased
fragmentation will result in the reduction
in animal movement and the isolation
between populations. It is important to
maintain geneflow between areas to stop
detrimental effects such as inbreeding
depression.  Without the preservation
and restoration of corridors to connect
such areas Madagascar’s fauna and flora
have a bleak future.
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