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EXECUTIVE SUMMARY

The inventory of Kivu Lake Islands biodiverisity in Rutsiro, Nyamasheke and Rusizi District is a
complementary work in relation with the inventory of the biodiversity in all Lake Kivu islands.
The objective of the study was to collect biodiversity and socio-economic information in 9
islands: Mapfundugu Islands Complex made of four islands, Karugaruka, Nyanamo and Karinga
Islands located in Rutsiro District; Ishyute Island located in Nyamasheke District and Ireba
Island located in Rusizi District. The study aimed also to publishishing a status assement report
for the islands by identifying the threats that they face and providing the recommendation for the
conservation of biodiversity and ecosystems.

Six taxonomic groups were inventoried using different methods of rapid biodiversity assessment:
plants, birds, small mammals, reptiles, amphibians and invertebrates.

Different species of particular interest were recorded, including endemic species, rare species
and useful species for different purposes and internationally recognized species like water birds.
The findings revealed that the study sites are home to a rich and high diversity worthy
conserving, as well as different species of particular ecological interest such as endemic and
rare/threatened species. The results also indicated that the islands face some threats related to
human activities such as animal grazing, tree cutting, etc.

The researchers recommended that a protection network should be established for the islands
located in Karongi, Rutsiro and Nyamasheke Districts, including some very small island of less
than one hectare but which are still intact. For the islands located in Rusizi District, it was
recommended that these be excluded in the prospective network, as these have been degraded to
such extent that they cannot be recovered, except Ireba Island which, in addition to be partially
degraded, is located very far away from the remaining island of the abovementioned neighboring
districts.

Finally, it was concluded that Kivu Lake Islands should be considered as a biosphere reserve,
and split them into a core area for biodiversity conservation where no human activity is allowed
and a buffer zone where not harmful human activities to biodiversity can be authorized and

reserved for tourism.
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CHAPTER I. INTRODUCTION

1.1. Background

Although Rwanda is a small country, it has a considerable variety of ecosystems including island
ecosystems, found mainly in Lake Kivu. Their location at the heart of the Albertine Rift makes
Lake Kivu islands and the surrounding region a biodiversity hotspot. Originally, flowing
northwards into Lake Albert and the Nile system, the eruption of Virunga's volcanoes created a
volcanic dam in the north and after the level rose by 50 to 70 meters, the flow was reversed
southwards into Lake Tanganyika through the Rusizi River (Peeters, 1957 and 1959). Despite
their great number and predictable high biological diversity, their richness is not well known and
their threats ignored.

Given that the biodiversity is mainly conserved in protected areas in Rwanda (the current
network of National Parks covering around 10 % of the national territory) (RoR, 2009), the
target of extending where possible this network and to improve the management of the existing
protected areas requires an enhanced knowledge on the status of biodiversity outside protected
areas (REMA, 2009).

Although few published data exist about Kivu islands, findings from biological inventory of
previous similar study conducted in Karongi District revealed that those islands contain a very
rich biodiversity (REMA, 2011). Kivu islands were proven to be one of key zones in Rwanda for
biodiversity conservation, tourism and recreation.

In the perspective of completing data so far collected on Lake Kivu islands’ biodiversity, REMA
undertook a continuation of the study in islands located in Rutsiro, Nyamasheke and Rusizi

Districts.
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1.2. Purpose of the study

This study aims at:

- Carrying out the biodiversity and socio economic inventory of the Kivu islands located in
Rutsiro, Nyamasheke and Rusizi Districts

- Publishing a status assessment report for those islands.

Biological inventory will allow assessing the fauna and flora richness contained in those
particular isolated ecosystems. The study will also help to identify the threats that undermine the
integrity of the islands and provide relevant information for their effective management and
conservation. A socio-economic survey will supplement the study to serve as an opportunity to
better understand the problems encountered by local populations living on and around islands in

the three districts.
1.3. General description of Lake Kivu and the surroundings

Located on the border between Rwanda and D.R.C, between 1 °30" and 2° 30'S and 28°50’ and
29°23' E along the East-African Rift, Lake Kivu covers a surface area of 2,700 km2 and stands at
an altitude of 1,460 meters above sea level. Lake Kivu was formed in the Pleistocene, as a
consequence of the intense volcanic activity of the Virunga Mountains, which dammed the Great
Rift Valley and reversed the northward flow of the rivers in the valley (Holzforster and Schmidt,
2007). The lake is 100 km long, and has a maximum width of 50 km. There are several islands in
the lake, most of them are small and are found on the in Rwandan side. The biggest island, Idjwi
Island, 40 km long and with an area of 69000 ha is in DRC (Hughes, R. H, Hughes, J. S., 1992)

The lake comprises two deep and steep fluvial valleys, separated by Idjwi Island. The water
depth in the main basins exceeds 450 meters and has a maximum depth of 485 m (Lorke et al,
2004). It is this density structure that allows magmatic CO, as well as biogenetic CH4 and CO, to
accumulate in the lake (Hirslund, 2012). These biogenetic gases have been accumulated over the
last decades; indeed the rate of accumulation has increased over the longer-term historical values
(Schmid et al. 2004).
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Topographically, Lake Kivu consists of a large basin (main basin) and four smaller basins (from
north to south: Kabuno Bay, Kalehe, Ishungu, and Bukavu) (Degens et al., 1973; Tietze, 1978;
Botz et al., 1988; Spigel and Coulter, 1996; Lahmeyer International and OSAE, 1998). Lake
Kivu has a rough, jagged coast and contains numerous islands, the largest of which being Idjwi.

The lake borders five districts on the Rwandan side: from the North to the South, Rubavu,

Rutsiro, Karongi, Nyamasheke and Rusizi Districts.
1.3.1. Hydrology and soil characteristics

The lake receives run-off from the surrounding mountains, with no less than 30 rivers entering it
along the highly indented Rwandan shore. Rainfall in the catchments exceeds 2400 mm (Hughes,
R. H, Hughes, J. S., 1992).

According to Tietze (1978), the waters of Lake Kivu are a mixture of surface water (from the
catchment and rainwater) and geothermal sources (mainly located in deep areas of the lake). The
chemistry of Lake Kivu is dominated by hydrothermal inputs in the bottom layer of the lake and
is more saline and enriched in numerous metals compared to Lake Tanganyika water (Degens
and Stoffers, 1976; Haberyan and Hecky, 1987; Barrat et al., 2000).

Surface water is completely isolated from deep water. Two factors contribute to the stability of
the stratification: salinity gradient and the concentration of CO, (increasing with depth), which
increase the density of water. These two stabilizing factors far outweigh the other destabilizing
factors, namely, temperature and concentration of CHy, also increasing with depth (Schmid et al.
2005).

Due to its relief and the nature of its bottoms, Lake Kivu is less diverse in terms of biota. The
poor diversity of the lake is due to the steepness of the banks and the nature of the bottoms. The
lake bottoms are rocky, made of rock of tectonic origin and the rock of organic origin. The rock
of tectonic origin constitutes the entire north shore of the lake. The East and West side of the
lake is formed by shores of ancient rocks that were laid bare, but they are also now covered with
tuffs. Towards the shores, the bottom is quite sandy, encrusted with calcareous scales. From
seismic observations, it is confirmed that the Lake Kivu basin is among the most seismically
active region in the Western Rift Valley. The seismic activity has significantly contributed to
accelerating the landslides in the basin, which is dominated by the mountains and steeper slopes,

and an abundant rainfall up to 2000 mm (Bouwmeester, 2009). In additional to the seismic
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activity prevailing, some factors such as the regressive erosion, the presence of aquifer nape, the
anthropogenic action on the environment, the deforestation, the destruction or the lack of water
canalization are contributing to the landslides phenomenon and inundation (Wafula, 2007).

Lake Kivu is characterized by edges which are generally composed of abrupt slopes degraded by
erosion through human activities. The lake and the entire hydrological system in the Western
Province are threatened by the degradation of lake shores and river banks, resulting in siltation

and pollution.
1.3.2. Nutrient input and sedimentation in Lake Kivu

The study of Muvundja et al., (2009) which focused on the estimation of nutrient inputs to Lake
Kivu from external sources, consisting primarily on river inflows and atmospheric deposition,
revealed that phosphorus (P), nitrogen (N) and silica (Si) are the most important biogenic
elements for primary productivity and carbon cycling in Lake Kivu. P and N are usually
considered to be limiting factors for algae growth in aquatic systems (Hecky and Kilham, 1988),
while Si is essential for diatom growth (Kilham and Kilham, 1990). Futhermore, sedimentation
in Lake Kivu underwent a drastic change a few decades ago (Pasche et al., in press), which has
been linked not only to the introduction of the Tanganyika sardine Limnothrissa miodon
(Dumont, 1986) but also to land use changes and related nutrient fluxes in the catchment. Finally,

the catchment of Lake Kivu is experiencing the effects of increasing anthropogenic activities.
1.4. Study sites

After the prefield prospection conducted at the Lake Kivu islands located in Rutsiro,
Nyamasheke and Rusizi Districts, the islands that were retained to be investigated in each district

are:

» T islands located in Rutsiro District (Fig.1):
- Mapfundugu Islands complex made of a group of four islands
- Mapfundugu I
- Mapfundugu Il
- Mapfundugu 11
- Mapfundugu IV
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- Karugaruka Island

- Nyanamo Island

- Karinga Island
» 1lisland located in Nyamasheke District: Ishyute Island (Fig.2)
» lisland located in Rusizi District: Ireba Island (Fig.3)
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CHAPTER Il. METHODOLOGY

The study was conducted using Rapid Biodiversity Assessment (as a part of an ecological gap
assessment, a socio-economic survey was also carried out).
In order to achieve the objectives of the study, following methodological approaches were

applied:
2.1. Collection of biodiversity information

Data collection and analysis consisted in inventorying biodiversity components available in the
islands under study. The inventory concerned different taxonomic groups, most typically: plants,
birds, small mammals, reptiles, amphibians and invertebrates. This rapid biodiversity assessment
could not result in an exhaustive inventory of all species, but useful and necessary information

was recorded. In addition, socio-economic and environmental data were also collected.
2.1.1. Plants survey

Floristic and vegetation survey was conducted by investigating each island, using stratified
sampling method. This allowed determining vegetation structure and floristic composition of the
study area. Depending on the size of the island and floristic composition (homo/heterogeneity),
the number of plots could vary. The cover-abundance value of inventoried plant species was
recorded with reference to Braun-Blanquet (1932) method. Species identification were done
immediately on the field, or later on with support of monographs like Troupin (1978, 1983, 1985
and 1988), Lebrun et Stork (1992-1997) and East Tropical Africa Monographs. Unknown plant
species were collected and conserved at the Rwanda National Herbarium for later identification.

2.1.2. Birds survey

Three methods such as Mist-netting, Opportunistic sampling, Line transect and Opportunistic
sampling methods were used for birds’ survey. The abundance for each species was calculated

by summing up the number of individual recorded (Tadesse et al., 2001).
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2.1.2.1. Line Transect

The idea of walking around and counting all the birds detected has the appeal of simplicity and
routes are selected in accordance with the aims of the study but are usually constrained by
accessibility (Colin et al, 2000). One line transects was set on across the habitat types including
littoral vegetation and in the savannah area. In each transect we moved slowly, sometimes
stopped for a good observation and identification of hiding species, recording all sightings and
calls. All the individuals in groups, when applicable, were recorded for the estimation of relative

abundance.

2.1.2.2. Mist-netting technique used to capture birds

Advantages of mist-netting include variability in data when compared to procedures, which
depend on extensive experience with sight and sound identification or judgment in compilation
and analysis of field data (Karr, 1981a). Beside that mist-netting can provide a wealth of data in
a relatively short period, mist nets are a powerful tool for detecting the presence of undergrowth
bird species, particularly secretive species or those that vocalize infrequently. It should be noted,
however, that the capture does not represent a strictly random sample of the avifauna since large
species walking on the ground and less active species at levels above net operation are
undersampled (Karr 1981b).

The birds were monitored using mist-nets of 6 meters length and 2.5 meters height within 1 days
field work on each island.

The nets were placed on the ground level depending on the topography of the site, but often from
0-2.5 m (Photo 1). Those nests were placed in oriented West-East. The nests were opened at
down (about 8:30) and checked at 30 minutes intervals until 12:00 when they were closed and
removed for the next island. Identifications of captured birds were made with reference to
Stevenson & Fanshawe (2002). All captured birds were recorded, and photographed for

evidence.
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Photo 1: A net with captured bird

2.1.2.3. Opportunistic observation

On one hand, nets only sampled the understory birds and transects or route of reconnaissance
sampled birds that were singing and obviously moving near the route or transect line on the
other hand. To complete the sampling, a quantitative sampling through general observation was
also done. Binoculars were carried at all times in case of chance of sightings. Most of the time
was devoted to looking for species along the trails trying to make sure that all the habitats

available were covered.
2.1.3. Small mammals’ survey

Surveying Small Mammals considered in this study was stratified sampling techniques. In fact,

diversity of habitats was considered for trapping so to get as varied species as possible. Within
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each habitat, living traps (Sherman live trap) were positioned along potential foraging or resting
zones (Photo 2).

Photo 2: Living traps for small mammals

Traps were set in square grids of 15mx15m along transect at 20 meters of interval, along islands
perimeters and some on top and middle altitudes. 4 trapping stations per grid had Sherman live
trap hidden in tufted bush or thicket, on the base of trees. Baits used were dry Limnotrissa known
as “indagara” with peanuts butter.

Traps were set for only one night in different stations all around an island and 4 to 6 stations
were placed on each island depending on the size of the island which is not typical to standard
methods. GPS was also used to record traps’ positions.

Beside traps, local knowledge of biodiversity has been considered to complete the inventory. In

fact, interviews with some selected local people were organized asking them small Mammals

19



Inventories of biodiversity on Lake Kivu Islands in support to their inclusion into the Protected Areas Network in Rwanda
(Rutsiro, Nyamasheke, Rusizi Districts)

names found on specified islands and showing them some related pictures for confirmation when

necessary.
2.1.4. Reptiles and amphibians survey

Reptiles and amphibians were inventoried using direct observation. Tracking was concentrated
mostly on islands’ edges, in tufted grass and in areas with many rocks because they constitute the
main habitat of reptiles and amphibians. Observations were done alongside transects and every
time 10 minutes were spent in each position looking around and noting observed species of
reptiles and amphibians. Sometimes, it was necessary to disturb some bushes with a long stick to
see if any reptile or amphibian may show up as these animals are cryptic. As local population is
an important source of information, a questionnaire was addressed to fishermen and other

surrounding people to enrich collected information from the field.
2.1.5. Invertebrates survey

2.1.5.1. Inventory of invertebrates

Invertebrates’ survey was conducted using transects and quadrat methods. Transects with 5m
wide were set according to the shape, vegetation and the size of the island. Invertebrates were
collected using the population estimates methods from line transects.

Two different models for this method were used: The static model that assumes that the animals
are not moving and for that, animals are collected by moving stones and dead vegetation in
transect and collecting all living organisms found there. The second model is the dynamic model
which assumes that both the observer and the animal are moving (such as Lepidoptera where a
net of 30 cm of diameter was used in the transect). The specimens were identified by using the
keys of Davies (1988), Lepesme (1953); Grasse (1949); Borror and White (1970); and Picker et
al. (2004).

2.1.5.2. Quantitative studies of arthropods, mollusks and flying insects

a. Quadrats method
Quadrat method was used to estimate the density of various invertebrates’ taxa. A plot of 1

square meter was chosen as the minimum area (Soutwood, 1991) and different quadrats were
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selected according to the vegetation and size of each investigated Island. In the quadrat, all
organisms living inside were collected by moving stones and dead materials. The specimens
found were kept in bottles containing formalin 10 % solution. Various taxa have been identified
using the keys of Davies (1988), Lepesume (1953), Grasse (1949), Brown (1994), Needhan,
(1962), Pilsbry (1919), Borror and White (1970), and Picker et al. (2004).

b. Relative methods using observation technical surface of flying insects

Flying insects were observed at a transect line of 5 m X 15 m in a specific site (Southwood,
1991). The number of transects were chosen according to the size of the Island. The specimen
collected were kept in bottles containing formalin (10%) , sorted in various taxa they belong to

and identified in the laboratory using the same keys as in quadrat methods.
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2.1.5.3. Data analysis

a. Specific richness
The specific richness was calculated as the number of taxa in the sample. This was done for each

taxa (order) in each transect.

b. Absolute density
The absolute density is the number of taxa found in 1 m?. It is the average of specimens divided
by the total number of samples collected in the quadrat divided by the quadrat area. In our case

the quadrat area was 1 m%

c. Absolute density within transect

Absolute density that is calculated here is for flying insects and others. It represents the number
of specimens of each taxa observed in the surface. It is absolute because it gives the number of
individuals by area unit.

d. Statistic analysis
The statistic analysis was performed using X? and t-test to compare the difference between

different islands.
2.2. Environmental and socio-economy survey

2.2.1. Spatial data collection

This includes the use of GPS and other appropriate tools for geographic data collection and
islands mapping. Moreover, land use and land cover data were collected for all islands
prospected, for a full description of the investigated ecosystems. The study site mapping was
done using Arc GIS 9.
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2.2.2. Socio-economy survey

To better understand the problems encountered by population living around the 9 Kivu islands
investigated, the study used different approaches. This helped to assess people’s conservation
attitudes and development activities in the region, find out the threats from the local populations
living around the main islands of Rutsiro, Nyamasheke and Rusizi Districts and assess the
impact of local population on islands’ biodiversity. Key data sources include: conservation
stakeholders, local authorities in charge of social welfare, other relevant stakeholders, document
report, records, databases, etc.

The study used both primary and secondary data. Primary data was collected using a mixture of
both qualitative and quantitative techniques. Qualitative data was collected using less structured
interviews and focus group discussion and non participant observation. Interviews were face to
face. Quantitative data was collected using highly structured questionnaire which included both
open and closed ended questions. Through document review, secondary data helped to know
existing literature relevant to the study.

All those techniques would help to assess the following aspects: household structure
(composition, size, basic needs {water, cooking fuel etc), property and assets, attitudes of people
towards natural resources conservation methods, management and land use, policies for Kivu
island conservation and management, agriculture (livestock, crops) and other income generating
activities, relationship between livelihood and biodiversity, education, employment and health.
Collected data were analyzed using SPSS for quantitative data and thematic analysis for
qualitative data.

The target population was the local population that relies almost exclusively on islands’ natural
resources for their survival. The sample was selected by simple random sampling technique;
sample size was 120 households from the three districts islands, that is 40 household from each
district. Informed consent from subjects were obtained before participating in the study.
Stakeholders including local staff in charge of population welfare and island conservation were

interviewed to get information on existing policy.
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CHAPTER I1l. RESULTS

3.1. Biodiversity inventory

Six taxonomic groups (plants, birds, invertebrates, mammals, reptiles and amphibians) were
taken into consideration during the rapid biodiversity inventory conducted in studied Kivu Lake
islands. Small mammals, reptiles and amphibians are generally poorly represented in the islands
compared to the mainland due to their dispersal ability limitations. Most of these groups have
been subject to predation mainly due to abundance of birds of prey in the region. Therefore, the
islands are poor in mammal records as explained in further sections below, compared to other

taxa for which table 1 gives a comparative view of species recorded in each island surveyed.

Table 1: Biodiversity inventory of the surveyed islands

ISLAND PLANTS BIRDS INVERTABRATES
Mapfundugu Islands Complex 53 25 18
Karugaruka 33 10 13
Nyanamo 43 11 18
Karinga 42 12 17
Ishyute 65 23 25
Ireba 38 10 18

The findings indicate that there is a relationship between the diversity of some taxonomic groups
(plants and birds specially) with the island’s size, habitat variability, distance to the main land

and time of vegetation recovery.
3.1.1. Mapfundugu Islands Complex

3.1.1.1. Description

Mapfundugu Islands Complex is located in Musasa Sector, Rutsiro District. It is formed of 4

grouped islands, with a total size of 103489.3 m? (Fig.4). The islands are respectively named:
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- Mapfundugu I (43163 m?)

- Mapfundugu I1 (29458 m?)
- Mapfundugu 111 (3399.3 m?)
- Mapfundugu IV (27469 m?).
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Figure 4: Map of Mapfundugu Islands Complex

The main characteristic of Mapfundugu islands is having varied ecosystems dominated by

swamps, slopes on hill side and rocky zones.
3.1.1.1.1. Mapfundugu I

Located in the southern part of Mapfundugu Islands Complex, Mapfundugu | (Fig.5) is
characterized by a relatively flat relief, and is almost divided in two islets at the east-southern

side, with seasonal connectivity depending on the lake’s water level. This island is commonly
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known as Kimonyo’s Islands, because it used to be owned by a certain KIMONYO and his

family before they were resettled on the main land, three years ago.

Mapfundugu I

Figure 5: Mapfundugu I viewed from Mapfundugu IV

Nowadays, the land still shows the signs of human presence without any natural vegetation, but
rather with introduced plantations such as coffee, introduced fruit trees like avocados, guavas, ...,
and different ornamental plants (Yucca gloriosa, Agave sisalana, lilies,...). There have been
observed also some plants used for live fences (Euphorbia tirucalli), indicators of the places
where buildings used to be erected. In other parts of the Island, almost all vegetation was cleared
and the stark landscape started being colonized by Clerodendrum johnstonii (Photo 3).
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Photo 3: Coffee and Euphorbia plantations (above) and colonization of Clerodendrum to

previously cleared areas (below).
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3.1.1.1.2. Mapfundugu 11

Mapfundugu Il is located in the East of the Complex, and is contiguous to Mapfundugu I,

separated by a strip of lake water (Photo 4).

Mapfundugu-l

Photo 4: View of Mapfundugu 11

The middle and East-Southern parts are characterized by rocky and shallow soil covered by grass
savanna dominated by Digitaria and Hyparrhenia species and some species characteristic of

degraded areas (Photo 5).
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Photo 5: Open areas with grass on rocky land

Towards the North and West, granitic rocks are intercalated with the vegetation dominated by

the species of Acacia sieberiana and Ficus ingens on the shorelines (Photo 6).

Photo 6: Dominant Acacia (above) and Ficus species (below) at Mapfundugu I1.
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This island is under human pressure and people continue to carry out different activities even if it
is not inhabited. Indeed, the activities related to cattle keeping (with shepherds huts and fresh

cow dung) have been observed but no cow was met because they move from one island to

another searching for tender pasture (Photo 7).

Photo 7: Signs of cattle keeping at Mapfundugu 111

In addition, some activities related to tree cutting were observed as well (Photo 8).

Photo 8: Tree cutting activities
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3.1.1.1.3. Mapfundugu 111

This is the smallest island of the Mapfundugu Islands Complex, made of a single steep hill
dominated by dense bushes of lianas and shrubs made essentially of Acacias at the hill side. The

island is bordered by Phragmites, Ficus and some Euphorbia species (Photo 9).

Photo 9: View of Mapfundugu I11

At the top, the soil is rocky and holds savannah vegetation dominated by Hyparrhenia sp,
Panicum sp, Cynodon sp, Maytenus sp and various Lamiaceae plant species. Some species of
Aloe sp were also identified at the top hill (Photo 10).

T
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#

Photo 10: View of the top hill of Mapfundugu I11.
3.1.1.1.4. Mapfundugu IV

Mapfundugu 1V is located at the eastern side of the complex, and is made of three connected
hills (Photo 11). The soil is relatively deep and covered by dominant herbaceous and shrub layers
at the hillsides of the island, with scattered Euphorbia candelabrum and Acacia hockii species.
At the lake shores, the island is bordered with Ficus and Acacia species. At the top of the hills,

the soil is rocky and is dominated by a vegetation of grass savannah.

Mapfundugu IV

Photo 11: View of Mapfundugu 1V

7




Inventories of biodiversity on Lake Kivu Islands in support to their inclusion into the Protected Areas Network in Rwanda
(Rutsiro, Nyamasheke, Rusizi Districts)

In some parts of the island, there have been found many introduced species including guavas and
Eucalyptus plants. In addition, other indicators of human presence consist in the existence of the

sites of lime extraction at the island (Photo 12)

Photo 12: Some indicators of human influence at the island

3.1.1.2. Flora and vegetation

The vegetation types found at the four islands making Mapfundugu Islands Complex are almost
similar. Ecologically, four islands making Mapfundugu Islands Complex islands share similar
environmental conditions; the difference resides only at the extent and level of human activities
at each of them. A list of recorded plant species at all Mapfundugu Islands is found in appendix
1, table 1.

Key plant species

Acacia sieberiana DC. var. woodii (Burtt Davy) Keay & Brenan (Family: Fabaceae)

Local names: Umunyarugera, Umunyinya. English name: Paperback acacia.

Ecology and distribution: It grows in wooded grassland, bushed grassland and riverine forest.
Acacia sieberiana is widespread in Tropical and Southern Africa. In Rwanda, this species can be
found in many places near households and in the Akagera National Park.

Uses: Apart from providing shade and avenue, this species is also used as a source of firewood,
charcoal, fodder (leaves and fruits), medicine (leaves, bark and gum) and bee forage.
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Photo 13: Acacia sieberiana

Euphorbia candelabrum Tremaux ex. Kotschy (Family: Euphorbiaceae)

Local names: Umuduha. English names: Candelabra euphorbia, Tree euphorbia.

Ecology and distribution: It grows in thickets, bushlands and wooded grasslands especially on
rocky hillsides and on termite mounds. It is a very common tree of very dry areas of East and
Central Africa to South Africa. In Rwanda, this species grows naturally in Akagera National
Park and Bugesera.

Uses: Ornament, firewood, timber (roofing, doors), shade, beehives, drums, carvings,
ceremonial, night torches (dry branches), insect repellent (smoke of wood) and live fence.

Remarks: The latex is very poisonous and blinding if drops into the eyes.
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Photo 14: Euphorbia candelabrum

Euphorbia dawei N.E. BR. (Family: Euphorbiaceae)

Local name: Umurara. English name:-

Ecology and distribution: The species of lowland savannas in the Lake Victoria Mosaic Center
of endemism. It grows in wooded ravines. It is an endemic species of Albertine Rift.

Remarks: E. dawei is a rare species found in Rwanda only in Kivu islands. It was recorded in
Rusizi plain in Burundi, but now it is completely extinct. This species is listed in appendix Il of
CITES.
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Photo 15: Euphorbia dawei

Ficus cyathistipula Warb. (Family: Moraceae)

Local name: Imvubuvubu. English name:-

Ecology and distribution: Moist soil and hillsides. Widespread from West to Central and East
Africa. In Rwanda, it is found in different Lake Kivu Islands

Uses: Used for shade and for ornamental purposes because of its aerial roots.
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Photo 16: Ficus cyathistipula
3.1.1.3. Birds

A total number of 25 bird species was recorded by sights and/or sounds during opportunistic and
line transect sampling Among the recorded species Estrilda astrild (Common waxbill) (Photo
17) was the most abundant (12 individuals). Appendix 2 table 1 shows the preliminary bird

checklist of Mapfundugu Islands Complex and their abundance.
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Photo 17: Estrilda astrild

(source: http://rwandaonthewing.blogspot.com/ accessed on 27 June, 2012)
3.1.1.4. VERTEBRATES: Small Mammals, Reptiles and Amphibians

During our investigation, no mammals was found on all Mapfundugu Islands, although we
assume that some rats could be hiding and not caught in the living traps set. This information has
been confirmed by local population who stated that two kinds of rats can be observed in the area.
According to the description provided, they could be shrews and rats.

On the other hand, reptiles were also difficult to encounter but only two lizards were seen
exposing to sun heat (Photo18).

Amphibians are rare also but only one Bufo gutturalis was recorded. In fact, as it was raining

much of the time, reptiles and amphibians were not showing too much.
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Nevertheless, following information coming from local population, several Naja melanoleuca

(idubi) can be found and they are very venomous. Some their cows have already been victim of

bites from that serpent.

Photo 18: Trachylepis varia (left); Bufo gutturalis (right)
3.1.1.5. Invertebrates

At Mapfundugu Islands Complex, 18 species of invertebrates grouped in six classes and 14
orders were identified within plots.

Like in all habitats on earth where the insects make 2/3 of all arthropods (Campbell, 1999), the
class of insects was most represented (425 individual in total out of 583) followed of Myriapoda
with 82 individuals (Fig.6).
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Figure 6: Invertebrates class distribution within plots at Mapfundugu Islands Complex

Considering orders, the order Hymenoptera is most represented while the orders Thysanura and

Collembola are less represented (Fig.7).
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Figure 7: Order distribution within plots at Mapfundugu Islands Complex

This figure shows that the order hymenoptera came at the first place followed by Diplopoda and
Blatodea which are represented by litter like species including millipedes and cockroaches.

Eighteen species were identified (Fig.8).
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Figure 8: Invertebrates species identified at Mapfundugu Islands Complex

From this figure, we note that the species Formuca rufa (ants) and Deropeltis sp (cock roaches)
are abundant and then follow Scaphiostrepyus parillis (millipedes). The African land snail
(Achatina sp) was only found at this place. The blank which represents the unidentified species
is mainly made of Coleoptera and Lepidoptera larva as the larva were classified in their

respective order, but it was not easy to classify them till species level (Photo 19).
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Photo 19: Coleoptera larva (Left); African land snail (Achatina sp) (Right)

Flying invertebrates mainly insects and other terrestrial invertebrates recorded along the transect

are shown in figure 9

41



Inventories of biodiversity on Lake Kivu Islands in support to their inclusion into the Protected Areas Network in Rwanda
(Rutsiro, Nyamasheke, Rusizi Districts)

- 300 -
3
E 250 -
T
£ 200 -
L
[=]
- 150 -
£
£ 100 -
=
50 _ .
0 T T T T T — T 1
faoéb QO& & 3 & 2 &
g ) Q 9) R
s <)‘Q\0 N * é\bo & &
o ¥ ©
Order

Figure 9: Orders distribution within transects at Mapfundugu Kivu Island

The most flying invertebrates were Hymenoptera (ant, wasp, honey bees); Diptera (flies,
mosquitoes,) and Lepidoptera (butterflies) . Order Aranea represented by spiders and Diplopoda
(millipedes) were mostly observed, where as the dragon flies (Odonata) were observed on the
edge of the lake (Photo 20).
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Photo 20: Millipedes (left); Dragon fly (right)
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3.1.2. KARUGARUKA ISLAND
3.1.2.1. Description

Karugaruka Island occupies a surface area of 10105 m?. It is located in Musasa Sector, Rutsiro
District (Fig.10).

29°18'30"E

Legend

|:| Karugaruka
- Kivu Lake

e Veters

0510 20 30 40

29°18'30"E

Figure 10: Map of Karugaruka Island
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Karugaruka is the smallest island compared to other surveyed (Photo 21 ).

Photo 21: View of Karugaruka Island

The vegetation structure of the island is also different; trees are abundant on the top which cause
an intermediate canopy and herbs are at the bottom around shores of the eastern part and Ficus
sp. on the western part. The soil is covered by many rocks. This Island also shows intense human

activities like grazing. A place where the cows stay for a long time was also found there (Photo

22)
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Photo 22: Cows keeping at Karugaruka Island
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3.1.2.2. Flora and vegetation

The species collected are found in appendix 1, table 2. The main dominant species were Rhus

natalensis, Indigofera erecta, Solanecio manii, Sarcostemma viminale, Agave sisalana, ...

Key plant species

Rhus natalensis Krauss (Family: Anacardiaceae)

Local name: Umusagara. English name: Natal rhus

Ecology and distribution: R. natalensis is widespread in Tropical Asia, also found in Africa
from Guinea to Somalia, Eastern and Central Africa, south to South Africa. It grows in wooded
savannas, forest edges and riverine forest. In Rwanda, this species is found in low and medium
altitude areas including Akagera National Park, Bugesera, ...

Uses: Firewood, charcoal, timber, farm tools, food (fruit), medicine (bark, roots and leaves),
fodder (leaves), ornament, shade, dye (bark of roots) and toothbrushes (stems).

Remarks: This is the most widespread and commonest Rhus species in Rwanda. The firewood

produces a lot of sparks when it burns making it inconvenient for heating and cooking.
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Sarcostemma viminale (L.) R.Br. (Family: Asclepiadaceae)

Local name: Ubuyenzi. English name: Sarcostemma, Caustic vine, Caustic bush.

Ecology and distribution: S. viminale grows in shade in closed tree/shrub community, open tree
savanna and open shrub/tree savanna. It is widespread in East Africa. In Rwanda, the species is
common in Akagera National Park and Bugesera.

Uses: Forages, fruits, medicinal plants (and magic), vegetables

Photo 24: Sarcostemma viminale

Agave sisalana Perrine (Family: Agavaceae)

Local names: Umugwegwe. English name: Sisal

Ecology and distribution: Sisal is a hardy tropical plant needing full sunlight and moderate
relative humidity. Agave sisalana is probably of southern Mexican origin, but it is widespread in
tropical Africa.

Uses: The main sisal product is the long fibre (‘line fibre’) from the leaves, which constitute the
major part of the ‘hard fibres’ of commerce. The long and straight inflorescence stalks are used

for house construction, fencing and thatching.
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Photo 25: Agave sisalana

3.1.2.3. Birds

A total number of 10 bird species was recorded at this Karugaruka Island, by sights and/or
sounds during opportunistic and line transect sampling and mistnetting methods (appendix 2,
table 2). Among the recorded species Chlorocichla flavicollis was the most abundant (7
individuals) (Photo 26)
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Photo 26: Chlorocichla flavicollis

3.1.2.4. VERTEBRATES: Mammals, Reptiles and Amphibians

No animal vertebrate was captured during the survey at Karugaruka Island, except some molting
skins of snakes probably living in the surroundings (Photo 27). This can testify that reptiles are
not too common on that island. However, interviewed population especially herdsmen confirmed
abundance of Chameleons and existence of some black snakes. The latter should be Najas like

Naja nigricollis and Naja melanoleuca.
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Photo 27: Some reptiles molting skin at Karugaruka Island

3.1.2.5. Invertebrates

Figure 11 represents class distribution of the invertebrates collected at Karugaruka island.
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Figure 11: Class abundance within plots at Karugaruka Island

The class of Insects is most abundant while Crustacea is the least abundant.
On the other hand, the distribution of the orders is shown on figure below.
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Figure 12: Order distribution within plots at Karugaruka Island

The most represented orders are Hymenoptera and Isoptera with 50 individuals for each, while
Hemiptera, Isopoda and Lepidoptera larva are least abundant. This information is very
interesting because abundance of Isoptera attracts birds which feed on them. They have seasonal
activity variability and allow plants growth and involved in food webs in Kivu Lake especially
for migrating birds which visits Kivu islands on specific periods. Hymenoptera are mainly
involved in pollination and nutrients recycling while Blatodea intervene in decomposition of

organic matters and therefore make available minerals for plants. They constitute also food to

many birds.
The identified species are displayed in figure 13
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Figure 13: Species abundance within plots Karugaruka Kivu Lake Island
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