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Executive Summary

Biodiversity Baseline Situation

The coastal forests of eastern Afrimege a welknown biodiversity hotspot, supporting more than 500 species

of plants that are found only in the forest habitat, and an additional more than 800 species that are found in
the much larger areas of miombo woodland, thicket and coastal margietaggn types in the broader
coastal region. They are found in regions of the coast that are often densely populated with people, with
millions of people living in close proximity to these forests and the surrounding woodlands and bushland
habitats. Thdorests and woodlands provide important part of the livelihoods for many rural people.

Our updated analysis of the endemic and reademic species shows that hundreds of species are endemic

to the Tanzanian coastal forests; the majority of which are glarithin Tanzania, at least 700 plants are
endemic to the coastal region, with 3@@0 endemic to the forests. There are also populations of 14
endemic bird species, with four unique species on Pemba Island. Moreover populations of 13 of the 14
endemic coastal forest mammals are found in Tanzania, together with populations of seven endemic
amphibians and at least 20 endemic reptiles, with several species again confined to Pemba Island. Precise
statistics on the number of endemics are, however, diffitwigenerate with complete confidence (especially

for the plants). An analysis of the International Union for the Conservation of Nature and Natural Resources
(IUCN) red list to assess which species are threatened with extinction, shows that there thres@@ned

plants (and an additional two regarded as extinct or possibly extinct), 14 threatened mammals, 10
threatened birds, five threatened amphibians, and two threatened reptiles in the Tanzanian coastal forests
(most reptiles have not been assessed threat though). More detailed analysis of the species found in the
main intervention landscapes shows that there are hundreds of species in each landscape; 759 in Rufiji, 231
in Kilwa, 455 in Lindi and 398 on Zanzibar. Detailed lists of all spettiesénlandscapes have been prepared

from older existing data.

Fieldwork was conducted (2011) in the coastal forests of southern Tanzania rediscovered, or reconfirmed,
the existence of two species that were regarded as extinct or possibly extinct on theréddist; the trees
Erythrina schleibenénd Karomia gigas.These are now proposed to be-ctassified as Critically Endangered.

A further 10 threatened plants were also located during the survey period. Other results from biological field
work weresomewhat disappointing; the forests were very dry at the time of the surveys and the field teams
recorded only common species of mammals and reptiles, only one species of amphibian of conservation
relevance fertensophryne loveridggiand only a few of # coastal forest specialist birds (plain backed
sunbird cAnthreptesreichenowiand the locally distributed flycatcherBatis reichenowi It must be noted

that the seasonality of the study, in the dry part of the year, has affected the information gathéne
Zanzibar, no further species were added to the lists of species that are already known from these islands.
Overall, the Kilwa landscape is undgudied compared to the Lindi and Rufiji landscapes. Protecting the
coastal forest habitat and the key esgies that it contains is a core element of the projects work and these
baselines will allow progress against that objective to be measured.

In 2007, the overall area of coastal forest in Tanzania (protected and unprotected) covered an area of
273,700 hafalling from 420,765 ha in 1990 and 358,333 ha in 2000. By 2007, Pwani and Lindi regions
together had 236,633 ha or 86% of the remaining coastal forest, while only 385 ha of forest remained in Dar
es Salaam. Across the study area, the rate of foreshladslowed from the 1.0 %k in the 1990s to 0.4 %

yrbl in 200@ 2007. Deforestation also slowed in each of the five regions.

The aggregate deforestation rate inside reserves was nine times slower in reserves than in the unreserved
forest lands. Ratesfdorest loss inside reserves were 0.2 %ilyin 199@2000 and in 200€2007 versus 1.3 %

yrbl in the 1990s and 0.6 %bjr in 200@2007 outside reserves. While in 2@@D07 forest loss rates
decreased in unreserved areas, forest loss rates in reserved smgwsned almost constant between 1990

2000 and 20062007.



SYNTHESI S OF BASELI NE | NFORMATI ON ON T2NZANI A6S COASTA

Data from the period 199Q000 and 2002007 shows that the greatest carbon dioxide emissions were in
the period 19962000, and that the greatest rates in this period were in Lindi Region, folldyddtwara

and Pwani. In the 206007 period the greatest rate was in Pwani region, with losses being much reduced in
all other Regions. Total carbon emissions per annum from the coastal forest areas betwee200090as
631,933 tCEyr-1, and had declied to 198,154 tC&per annum in the period 2062007.

Spatial Planning Baseline Situation

Many of the important areas of forest are already protected, mainly within national and local authority
Forest Reserves, but with increasing numbers of Village LamedtFReserves as well. Despite this work to
gazette important forest areas, there remain a number of key gaps in the protection of forest and woodland
habitats that support important assemblages of species, including rare and endemic plants, and rare and
rangerestricted animals.

On the mainland of Tanzanid10,000ha Saadani National Park contains Coastal Forest habitats, within the
Zaraninge/Kiono plateau forest patch and smaller lowland forest patches that were formally part of the
Mkwaja ranch. Itotal over 3,000 ha of forest is found in this park. On Unguja an important area of Coastal
Forest / swamp forest is found within the Jozani National Park, which was gazetted in 2004 and covers 5,000
ha with around 1,000 ha of forest habitat.

Coastakegions of Tanzania contain at least 166 Forest Reserves in lowland areas, which cover 1,191,000 ha

2F fLYyRO® h¥ GKAa d20Ff FNBIFX Fftyvyzad dcnZnnn KIF N
whereas around 231,000 ha are coded as pratectforest, primarily for water catchment and habitat
conservation purposes. The precise area of forest within these reserves has not been calculated beyond the
situation in 2007, but there are plans to update to 2010 with support of the ongoing USBPproject.

The conservation of unprotected forest areas in southern Tanzania and Zanzibar forms the focus of the
UNDPD9C LINR 2SO0 WSEGSYRAY3I (KSaeGi&avYll Xy FeINBIalGY ALINRA S (
unprotected coastal forest habitat ar@dnd in Rufiji and Kilwa Districtswith the largest areas in Kilwa.

Improving the protection status of these ungazetted forests, and strengthening the existing reserves, forms

GKS YIF22NARGe 2F (GKS LINR2SOGQa g 2uNdReserve fadaxdinpieihg 3 a2 Y S
Rondo Nature Reserve in Lindi, forms another part of the projects activities, as does seeking ways to enhance

the financial sustainability of the forest management systems. On Zanzibar similar activities are being
undertaken to formally protect some of the remaining patches of natural forest on the island, to upgrade the

status of some other areas to Nature Reserve, and to make the reserve system more financially sustainable.

Management Issues

Assessment of the effectivere®f the reserve management has been completed for the protected areas
across the coastal forests of Tanzania, with 146 Management Effectiveness Tracking Tool (METT) sheets being
filled in. Most effort has been made in the focal landscapes for the proMean METT scores for the
reserves in these districts are 30.9 in Lindi, 39.46 in Rufiji, 51.3 in Kilwa, 51 on Zaragharst a score of

48.5 for the rest of the coastal districts that are not focal areas of the project.

The analysis from recent METdicate that, the best managed reserves are National Parks managed by
Tanzania National Parks (TANAPA), and Village Land Forest Reserves managed at village level: Less well
managed reserves are a combination of National and Local Authority Forest Resemieh tend to have

similar and weak management effectiveness. Very often these reserves have no clear boundary, no
management plan, and no management budget allocated by central or local government authorities. Not
surprisingly, several of these reses have also been encroached for farmland, heavily logged for timber, and
some have been more or less cleared of woody vegetation to produce charcoal. Improving the effectiveness
of management is a core part of the work of this project and the basaliioennation will allow progress to

be measured over time. At the bottom of the list are proposed reserves.
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In the target landscapes in Lindi, Kilwa and Rufiji the territorial reserves are not very effectively managed,
which has resulted in extensive umtmlled logging of high value timber and considerable bomsdat

hunting. This includes the poaching of elephants both for meat and for Ivory. Several carcasses of elephants
were observed during the field survey work in Kilwa in late 2011.

Financial Sustinability

The coastal forests protected area network has very limited funds at present time. In most districts there is

no financial allocation to management of the reserves beyond the salary for the District Forest or Natural
Resources Officer. Allogans to forest management from the Tanzanian government in the focal landscapes

are estimated at: Rufiji USD 13,333, Kilwa USD 22,000, Lindi USD 12,328 and Unguja USD 8,000. This brings
the long term sustainability of the system into question. Remainimglihg for project activities and field

work comes from various kinds of donor funding, which runs in USD 100s of thousands per annum in the
same districts outlined above.

In many of the reserves there is also considerable legal and licensed explodthitiotber and other woody
products, which brings significant income to the District Council budget. For example in 2010 Rufiji district
collected USD 773,333, Kilwa USD 82,000 and Lindi USD 47,162 from natural resources, mainly logging. lllegal
exploitaton will have generated much more money than this. In this way the reserves are bringing more
revenues to the districts than the districts are putting back in financial terms; there is also significant illegal
harvesting from the reserves as well, whichrtifier reduces the financial sustainability of reserve
management as there is less available to use. Capturing more of the benefits of utilisation of the production
reserves in the coastal areas would do much to enhance the financial sustainabilityre$énee system.

SocieEconomic Baseline Situation

Communities living in the projects focal scapes in Rufiji, Kilwa and Lindi, and on Zanzibar are poor. They are
also dependant on farming a range of cash and food cropand the exploitation of naturalesources for

their livelihoods, from timber to charcoal. A social baseline in Rufiji, Kilwa and Lindi has quantified the socio
economic position of communities in intervention landscapes. Income generating options exist through the
sustainable, and ceifted, exploitation of high value timber in southern Tanzania. In Kilwa, the Mpingo
Conservation Project Initiative is working with villages to market their timber using sustainable harvesting
approaches and using the Forest Stewardship Council (FS@) ¢&rtification scheme. These approaches to
sustainable timber harvesting have a chance to improve the financial sustainability of the village Forest
Reserves and also can provide significant benefit to the local people involved in that work. A satiaéba
does not, yet, exist for Zanzibar and income generating options are more likely to involve tourism than
sustainable use of timber resources.
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Abbreviations and Acronyms

CARE Care International in Tanzania

CBD Convention on Biological Diversity

CBFM Community Based Forest Management

CBO Community Based Organization

CF Coastal Forest

CFs Coastal Forests

CITES Convention on International Trade in Endangered Species
CR Critically Endangered (IUCN Red List)

DD DD (IUCN Red List)

DFO District Forest Officer

DFNRNR Department of Forestry and NelRenewable Natural Resources
EMA Environmental Management Ac

EN Endangered (IUCN Red List)

FBDTFS Forestry and Beekeeping Divisinow Tanzania Forest Service
FR Forest Reserve

FSC ForestStewardship Council

GEF Global Environment Facility

GR Game Reserve

IBAs Important Bird Areas

IUCN International Union for the Conservation of Nature and Natural Resources
JFM Joint Forest Management

KPFR Kiwengwa Pongwe Forest Reserve

LAFR Local Authority Forest Reserve

LC Least Concern (IUCN Red List)

MCDI Mpingo Conservation and Development Initiative

METT Management Effectiveness Tracking Tool

NE Northeast

NEAP National Environmental Action Plan

NGO Non-Government Organisation

NP National Park

NSGRP National Strategy for Growth and Reduction of Poverty
NT Near Threatened (IUCN Red List)

PA Protected Area
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PFM

REDD

SE

TANAPA
TFCG
TFCMP
UNCCD
UNEPWCMC
UNFCCC
UTuUMI
VLFR

VU

WCS

WCST

WMA

WWF
WWFESARPO
WWFTCO

Participatory Forest Management

Reduced Emissions from Deforestation and Degradation
Southeast

Tanzania National Parks

Tanzania Forest Conservation Group

Tanzania Forest Conservation and Management Programme
United Nations Convention to Combat Desertification

Nations Environment ProgramnggWNVorld Conservation Moniting Centre
United Nations Framework Convention on Climate Change
DanishFunded Project (defunct)

Village Land Forest Reserve

Vulnerable (IUCN Red List)

Wildlife Conservation Society

Wildlife Conservation Society ®anzania

Wildlife Management Area

World Wide Fund for Nature

World Wide Fund for Nature Eastd Southermfrica Regional Office
World Wide Fund for Naturéanzania Country Office
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Introduction

Overview

Forests contain as much as 90% of terrestrial biodiversity, with tropical forests being particularly
important in terms of both species richness and their concentration of endemic sp@resks et al.

2006 ¢ KS @g2NX RQa FT2NBada | NB | faz2Gulifof e al.t200&ndA Y LI2 NI |
provide a wide variety of other ecosystem services for people, such as the protection of fisheries,
watersheds and soils. Furthermore, forestmstitute an important source of raw materials for both the

rural poor who depend ora wide range oforest products to meet basic livelihood needs, and for
AYRdza G NBE QA RSYI yitinbeF@ddiici$.A YO SN ' YR y2Y

Approximately 30% of the global land arnsacurrently forested, but this total is decreasing with mean

global deforestation rates amounting to 13 million hectares a yAahard et al. 2002)This is caused by
YIylayReylGAyd2dzz RSaliNHzOGA2Y FyR RSANIRIFIGAZY 27
countries. Forest biodiversity is also threatened in boreal and temperate forests due to increasingly
industrialized management of these forests.

Thetermscoastalah F2NBad FNB AYLERNIIFIydG 2 RSTAYS Ay GKAaA
over sedimentary rocks of the coastal plain and plateaux, to the east of the older basement complexes

Ayt YR® & C2ciBpy Wwabdy Mejetatioh BvarBiR tall. The Stoh Forests in this context are

not mangroves. Today the eastern Africa coastal strip is mapped by scientists as a Moist Sgvannah
Forest Complex, but the forest has largely gone. Within this complex there is a wide range of floristic
associations with ansiderable endemism, including different forest types. What we see today is the
remains of a once more widespread set of different forest covers along the eastern seaboard. There are
stretches of coast that are always moist, with higher plateaux and thidis attract the rain. It is

especially these strategically placed plateaux and hills that are rich in biological diversity and endemics.

The overall project is working across the entire coastal region of Tanzania (mainland and offshore
islands). Withirthis there are six landscapes that have been recognised b$titagegic Framework for
conservation of the Eastern Africa Coastal Forest Ecoregamgly MatumbiKichi Hills, Kilwa, Lindi
Rondo, PugiKazimzumbwRuvu South, KiongaraningeMsubugweGendaenda and the Lowland East
Usambaras.

The focus othis Global Environment Facility (GEF) investment on the ground is into the three southern
landscapes in Tanzanian mainland (Matumbi, Kiwa and Lindi) and the islands of Unguja and Pemba.
These are therefre the focus of the information presented here. Details of the other landscapes are
provided in other World Wide Fund (WWF) publications and in the baseline report by Kashagili

(2011) that was prepared for the GEF project.

The subsequent subsegtis provide information on the focal landscapes; this includes descriptions,
ecological data, updated maps that show PAs in the landscapes and proposed corridors; they also
present information on sociaconomic and biological values of the natural researdound in the
landscapes; conservation issues, threats and drivers are highlighted as well. In addition to the general
Tanzania Coastal Forests Map (Figure 1), individual maps for each landscape have been developed and
are presented in the respective ssdrtions.
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Habitat cover and change for the Coastal Forests of Tanzania (1990-2000)
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Figure 1: Coastal forests of mainland of Tanzania and Zanzibar, showing location of the main
implementation landscapédsr the project
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Biodiversity Baseline

Overview

The Coastal Forests of Eastern Africa epitomize the difficulties of maintaining biodiversity values in the
tropics, in that they show virtually all of the conservation problems faced by conservation pasme
protected area managers. The Coastal Forests are:

T Small, and highly fragmented, consisting of many (over 150) separate forest patches, most of
which are less than 500 ha in size, and little protected by government agencies.

1 Surrounded by impoverigld rural communities with a growing demand for farmland and forest
resources.

1 Individually distinctive, with high local forest endemism and a great array of different plant
communities.

1 Without the national level "hard' resources such as commercial tirobevater catchment, that
would allow species resources to piggyback on their continuation.

The amount of forest remaining in the coastal regions of Tanzania is debated, but the current estimate is
around 358,000 ha (Godoy et al. 2011), declining each agdorest cover is converted to farmland or
heavily cut for timber and charcoal and is changed from forest to bushland or thicket.

Biological Values of the Coastal Forests

During the past twenty years, the Coastal Forest mosaic of eastern Africa haasinghg become

recognized as an area of major conservation importance on the African continent. White (1983)
described the vegetation of Africa and recognized the Zantitteambane Regional Transition Zone

along the eastern seaboard of Africa, and esiinBR G KIF G Al LR2aaSaasSR WkHid f S| .
plant species. This total was upgraded by Clarke et al. (2000) to at least 1,356 species based on an
examination of botanical literature, allowing the area to be upgraded to a regional centre df plan
endemism (Clarke, 1998). The Coastal Forest habitat mosaic is also recognized as globally important in
analyses of endemic bird species (Stattersfield, 1998) and overall animal and plant species values (WWF)
(Burgess 2004). Twelve Important Bird Are&8A§) are recognized in the Coastal Forests of Tanzania

(Baker and Baker 2002).

Today the Coastal Forests of Eastern Africa are recognized as a globally important conservation priority
by BirdLife International, WWF and Conservation International (Statdsét al. 1998; Olson and
Dinerstein 1998; Burgess et al. 2004; Mittermeier et al. 2004). In 2002 this Hotspot réskesnong

the Global Hotspots in terms of the number of endemic plant and vertebrate species per unit area and
eighth (globally) in tems of levels of threat (Brooks et 2004). The coastal forests are now recognized

as a separate biodiversity hotspot, one of 33 globally, having been divided from the Eastern Arc in the
updated analysis that was published in 2004. Tanzaoigtains parts of three distinclorestbased

3f 20t aK2 &Lk liTheseFazeNie EdsterR Ar@Bditank faredts (95% in Tanzania), the
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Albertine Rift Forests (5% in Tanzania) and the Coastal Forests (CF) shared with Kenya and Mozambique,
with 40% in Tanzania (Myers etal. 1999)S&a LIAGS o6SAy3a 2yS 2F (GKS ¢g2NI RQa
6adSNER SiG Itd mppyvz O2Fadlt F2NBada INB YdzOK f Sas3

The zone of highest biological importance within thea§al Forests covers around 113,000 ko
Kenya and Tanzania, but new work is also showing that the coastal forests of northern Mozambique are
also of importance (Timberlake et al. 2011; Clarke 2011).

At a finer scale, two important sutentres of enderism can also be recognised. The first straddles the
border between Kenya and Tanzania K S WYasl - ¥oSE N Q £ 20t OSYydiNB 2F SyR
is found in southern Tanzani@d KS W[ AYRAQ f20Ff OSYyidiNB 2F SyRSYAAY

Species richness and endemism

The entire Coastal Forests of Eastern Africa Hotspot contains over 3,000 plant species within more than
800 plant genera, of which around 1,356 plant species and 27 genera are endemic (Clarke et al. 2000).
The lowland foreshabitat is the most biologically valuable and contains at least 554 foleystndant
endemic plant species, with 17 of the 27 described endemic genera confined to forest habitats, although
further taxonomic revisions and study might raise this figuresaone 800 forestiependant endemic
species (Clarke et.&000).

NonHforest vegetation types cover at least 275,000%afland (0.3 regional endemics plants per 100

km? of habitat), whereas the Coastal Forests cover a total of 6,2591&8 regional enemics per 100

km? of habitat) (data from Clarke et.a@000), so it is clearly the forest patches that have the highest
biodiversity importance per unit area. A substantial proportion of the endemic plants are confined to a
single forest (for example, thRondo Forest area in southern Tanzania has at least 60 strict endemics,
the Litipo Forest, also in southern Tanzania has at least 30 strict endemics and the Shimba Hills in Kenya
has 12) (Clarke et al. 2000; Clarke 2001).

Similarly, these forest patcheseaimportant in terms of vertebrate diversity and endemism. Birds are
represented by 94 species, of which 14 species are endemic to the Coastal Forest hotspot. In the
Tanzanian portion, Pemba Island contains four endemic bird spetiesofl pembaensjdNectarinia
pembae, Zosterops vaughaamd Otus pembaensjs Other endemics are scattered in the Coastal Forest
remnants in Kenya and Tanzankzrythrocercus holochlorudnthus sokokensiEN), Sokoke scops owl

(Otus ireneag EN) andCampethera mombassizaAmong the neaendemic species, two are shared
gAUK GKS R2IFOSyd 91 adi SThdyaco fidehey ane Adard suabFd\p@iepted K S NI &
pallidigaster,EN). There are no endemic bird genera or families.

Some 154 mammal species are reamdrom this hotspot, of which 14 are endemic (including four
undescribed shrews). Endemic Coastal Forest mammals present in the Tanzanian Coastal Forests
Ay Of dzZRS | RCephildphusRatieisERS) NPemba flying folteropusvoeltzkowj CR) Dar es

Salaam pipistrelleRipistrellus permixtu€)D), Zanzibar red colobuBrpcolobus kirkiEN, Rondo galago
(Galagoides rondoensi€R), which may eventually be separated into two species, and the rodent
Grammomys caniceps.

Among the remaining terrestrialevtebrates, some 109 reptiles are recorded, 132 species are endemic
or nearendemic to the hotspot (Broadley undated). In addition, there are 72 amphibian species, of
which seven endemic and neandemic species are found in coastal TanzaMartensophrye
micranotis, Stephopaedes howelli, S. loveridgei, S. usambarensis, Afrixalus syaradi¢tygerolius
rubrovermiculatus The specie&assina jozans endemic to the Jozani Forest on Zanzibar. The toad
genusMertensophrynas endemic to the hotspot.
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While the endemism within vertebrates is impressive, rates of endemism are even higher in invertebrate
groups such as millipedes (80% of all the forest species) and molluscs (68%) (Burgess and Clarke 2000).
Interestingly, in the dragonflies there is a nbka Gondwana relict specie€d¢ryphagrion grandjshat

has its nearest relatives in Central and Southern America.

Narrow ranges and disjunct distributions typify the endemic species, for example among the birds and
the plants (Burgess and Clarke 2000)r€hs also a huge turnover of species between forest patches,
especially in the less mobile species. Forests that are only 100 km apart can differ in 70% of their
millipedes (Hoffman 2000), and in 80% of their plants (Clarke. @08D). The flora has fafities with

that of West Africa, suggesting an ancient connection with the Gu@mgolian lowland forests (Lovett

and Wasser 1993; Clarke et al. 2000). Endemism is primarily ancient and relictual rather than recently
evolved (Burgess et al. 1998; Ctasdt al. 2000).

Table 1: Threatened species of vertebrates in the coastal forests of Tanzania (based on 2010 version of
the IUCN Red List)

%) o
0| 2 3
g 2 2| £ g
n > 5 5
(O]
o o
Birds
Blabi,ii,iii,v);
Anthreptes pallidigaster Amani Sunbird EN B2ab(i,ii,iii,v)
Anthreptes reichenowi Plainbacked Sunbird NT -
Anthus sokokensis Sokoke Pipit EN Blab(i,ii,iii,v)
Apalis chariessa White-winged Apalis VU Blabi,ii,iii,iv,v)
Circaetus fasciolatus Southern Banded Snake Eagle NT -
Otus ireneae Sokoke Scops Owl EN Blabiii)
Otus pembaensis Pemba Scops Owl VU C2a(ii)
Sheppardia gunningi East Coast Akalat NT -
Blab(ii,iii,v);
Swynnertonia | swynnertoni {6@yYySNI2yQa w2 VU C2a(i)
Terathopius ecaudatus Bateleur NT -
Treron pembaensis Pemba Green Pigeon VU C2a(ii)
Zoothera guttata Spotted Ground Thrush EN C2a(i)
Mammals
Cephalophus adersi Aders' Duiker CR Adcd
Diceros bicornis Black Rhinoceros CR A2abcd
Galagoides rondoensis Rondo Dwarf Galago CR Blabii,iii
Hippopotamus | amphibius Hippopotamus VU Adcd
Kerivoula africana Tanzanian Woolly Bat EN B2ab(iii)
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Loxodonta africana African Elephant VU A2a
Myonycteris relicta East African Little Collared Fruit B VU Adc
Panthera leo Lion, African Lion VU A2abcd
Procolobus Kirkii Zanzibar Red Colobus EN Blab(ii,iii,v
Pteropus voeltzkowi Pemba Flying Fox VU D2
Rhynchocyon chrysopygus Goldenrumped Elephant Shrew EN Blabiii)
Rhynchocyon petersi Black And Rufous Elephant Shrey VU Blab(iii)
Taphozous hildegardeae Hildegarde's Tomb Bat VU Blab(iii)
Reptiles
Elapsoides nigra EN Blab(iii)
Lygosoma mafianum EN Blabiii)
Amphibians
Afrixalus sp. VU Blab(iii)
Afrixalus sylvaticus EN B2ab(iii)
Afrixalus uluguruensis EN Blab(iii)
Hyperolius rubrovermiculatus EN Blab(iii)
Stephopaedes | sp. EN B1lab(iii)
Table 2: Species richness* within the GEF project implementation landstapes
Kilwa Lindi Landscape| Matumbi Zanzibar
Landscape Landscape Landscape
Amphibia 10 16 22 11
Aves 52 58 40 31
Plantae 133 249 625 286
Mammalia 28 48 46 42
Reptilia 8 84 26 28
TOTAL NUMBER OF SPECIES 231 455 759 398

*only species of some conservation interest are included; widespread species have been omitted so the
total species number igctually higher

** pased on the synthesis of past survey work and the results of new surveys concluded during this
projects baseline phase

Flagship species

The Coastal Forests in Tanzania, especially in the south, support significant populations oftelephan
(Loxodonta africanp Other African flagship species occur, for example, African wild Idapdgn
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pictug, lion Panthera led leopard Panthera pardusand perhaps a few black rhinocerdsideros
bicornig.

The Zanzibar red colobuBrpcolobus ki is also a flagship species on Unguja Island. The estimated
global population is around 2,500 individuals, mainly living in and around the Jozani Forest, but also in a
number of village forests in close association with people. It is not hunted by tiséirMinhabitants of

this island and has become a significant tourist attraction. A few individuals have also been introduced
into Pemba island, but are not doing well.

Among the plants, the main flagship species in the coastal forests are Africars (8aattpauliasp),

which are only present in a few of the wetter forests, mainly close to the East Usambara mountains.
These plants are globally cultivated as houseplants, but originate in Tanzanian and Kenyan forests. The
Coastal Forests also contaith &pecies of wild coffee, of which eight are endemic (Clarke et al. 2000).
None of these have been exploited as commercial crops. There are also important stands of cycads in
some well sheltered areas where fire is not a strong threat, with the commatiep being
Encephalartos hildebrandtiiPreliminary botanical explorations in the lith@own Namatimbil
Ngarama forest block located some 35 km inland of Kilwa in seasgh Tanzania have rediscovered and
further confirmed the presence of two tree spes, Erythrina schliebeniHarms andKaromia gigas
(Faden) Verdc., that were previously thought to have become extinct. Both trees are endemic to the
Coastal Forests of Eastern Africa hotspot and to the Swabhilian Regional Centre of Endemism (Clarke et
al.2011).

Priority Analyses

Simple number of important vertebrates

A simple addition of the forest species of birds, mammals, reptiles and amphibians found in those
Coastal Forests of Tanzania that have been studied, indicates a rougdf idiesdogical prioity (Figure

2). This shows that several sites have more than 100 forest species present, East Usambara lowlands,
Gendagenda, Zaraninge (now part of Sadaani NP), Pugu/Kazimzumbwe (now heavily degraded),
Kiwengoma, Litipo, Rondo and Zanzibar Island. Tdiddar of these sites are within the intervention
landscapes of this GEF project.

160 -
140 _
120 -+
100 -~ M

Number of forest species
(00]
o
L

60 -~
40 -
= HH HH H H H H
0 m ﬂ ﬂ
00— 70 70+ 70 7 T+ 7T T+ T+ T+ T T 1T T "“"T 1T "*T "1 T T "T "1
L LR e e s 8E3253S S8 8BS 28 2T
= = = = = [T =
ESTz525f5S585E85383c28cEs5e=cs';s882 5888 g
ESOS2_X2¥XZ25FfnEx 2200188 xgsESz2eaog
s =222 °¢€ = ¢ 3N s > S ® €S o c L 5o S - s =
» 2 S E 3 ® > 3 £ > = £ 9 ¢ £ o € 28 8 & X
DT o S o T s 3 £ S s 2 O 0 a8 o ©
o n S = X N x o™ S [~
7 E =S8 @ = 3 Zz x = s &=
< < oo © X 52 a
Ll & 3 N
N >
>
a




2.3.2

BIODIVERSITY BASELINE: TANZANI A6S COASTAL FORESTS 2011

Figure 2: Number of forest vertebrates across the Coastal Forest sites of Tanzania (based on data from
Burgess and Clarke 2000); these data are historical andefavily degraded sites near Dar es Saalam
species richness is certainly now much lower than this

Other priority setting approaches

+ NA2dza FylFtedAOrt FLILINRIFOKSa SEA&G FT2N aaSaary:
Forests of TanzaniaAt the larger scale, the biogeographical region that contains the Coastal Forests has

been defined as a global biological priority. Moreover, work undertaken as a part of the IUCN Coastal
Forestsof Eastern Africa diok (Burgess and Clarke 2000) and the WWEF conservation planning (WWF
EARPO 2006) has also defined some of the areas of higher biological value within the coastal region.

Other approaches using computer based priority setting can also provide some guidante on
importance of different areas within the broader Coastal Forests region. Below we present the results
of two such approaches, one an analysis using the programme WORLDMAP of the biological databases
developed at the University of Copenhagen in Denntlattp://130.225.211.158/subsaharanafriyaand

the other using the programme-RBlan applied to the threatened species data collected by the Critical
Ecosystem Partnership Fairand their partners in East Africa for the CEPF Prufileastern arc and

coastal forest§CEPF 2003).

1) Priority areas for African vertebrate3his presents a minimum set of areas in ranked order that have
been identified as essential to protect #ile 4,202 vertebrates in Africa (Figure 3). Six one degree grid
cells are identified as critically important for species conservation using this analytical approach,
including the Rondo, Matumbi, Pugu, Gendagenda, and the lowland East Usaraleaaé2 grids).

These areas correspond well with the priority intervention landscapes selected for this GEF coastal
forests project.
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Figure 3: Ranked priority areas for the conservation of 4,202 species of birds, mammals, amphibians and
shakes (not other reptiles) in S8aharan Africa (based on databases compiled to 2007)

2) Priority sites for threatened specieén analysis of the irreplaceétyi of sites in the coastal region of
Tanzania has also been completed; based on records of threatened vertebrates, plants and
invertebrates. The approach identifies a scattering of sites within the Tanzanian Coastal Forests, many
of which are regardeads wholly irreplaceable (no other options for conservation of that species), while
other areas provide more options for conservation (Figure 4). It is perhaps important to note that there
are priority sites along the entire coast of Tanzania.
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Figure 4:Map of irreplaceable sites (dark red) and optional sites (red) for the conservation of all the
threatened species in the Eastern Arc and Coastal Forests Hotspot of Tanzania (based on data in Burgess
and Clarke 2000; and Eastern Arc data from Bssget al. 2007b)

2.4 The Coastal Forest Habitat in Eastern Africa

The coastal strip of eastern Africa supports a mosaic of different natural vegetation types. Much of the

area supports bushland/thicket habitats and coastal variants of savannah woodlandtkabithere are

also smaller areas of wetland, and patches of lowland forest. Large areas have also been converted to
FENXYELFIYR YR WYIFy32kOlakKSg ydzi al @l yyrKQo ¢KS G2
around 280,000 kin(Coastal Forgésnosaic and Zambezian coastal savangdiut excluding mangrove

forests).

Data from Burgess and Clarke (2000) shows that Coastal Forests are usually found up to 500 m above
sea level, although in Tanzania they can occur to over 1,000 m on isolatedoniksample on the

Rondo Plateau in SE Tanzania and Handeni Hill in NE Tanzania. Rainfall ranges between 2,000 mm/year
(Pemba) and 600 mm/year (northern Kenya and parts of southern Tanzania/northern Mozambique).
There are two rainy seasons (long, Afuihe; short, NovembeDecember) in the north, but only one
(November to April) in the south. Dry seasons can be severe and El Nifio effects can be dramatic.
Climate change impacts are starting to be felt in some aré@ignatic conditions along the coastea
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believed to have been relatively stable for the last 30 million years (Axelrod and Raven, 1978), although
variation from year to year can be considerable, leading to droughts or floods.

The Coastal Forests and the Eastern Arc forests share a large mombédespread African forest
species, although this apparent similarity is misleading as these species only represent a fraction of the
total number of individual trees in each forest type, yet this has nonetheless resulted in the distinction
between thetwo forest types becoming a matter of some debate (e.g. Losetl 2000, Clarket al.

2000). The altitudinal separation is generally placed around8800m (e.g. White 1983), but varies
according to local ecological conditions (Clarke 2000). A tieedaetween the two forest types is found

on the East Usambara, Uluguru, Udzungwa and Nguru ranges. Other Coastal Forests are not contiguous
with mountain forest habitats and are often separated from the mountains by 100s of km of drier
Zambezian woodlars.

Forest Cover and Change in Coastal Tanzania

Sokoine University of Agriculture and Conservation International, working with technical input from
WWEF and Tanzania Forest Conservation Group (TFCG) have developed an improved forest change map
for the Coasatl Forests of Tanzania from 1920002007. This map uses Landsat imagery to assess the
area of forest at these three dates, and calculates the area of forest that has been lost over this decade.

In 2007, coastal forest cover in Tanzania covered an@irg®3,700 ha, falling from 420,765 ha in 1990

and 358,333 ha in 2000 (Godoy et al. 2011). By 2007, Pwani and Lindi regions together had 236,633 ha
or 86 % of the remaining coastal forest, while only 385 ha of forest remained in Dar es Salaam. Across
the study area, the rate of forest loss had slowed from the 1.0 % per year in the 1990s to 0.4 % per year

in 200@; 2007. Deforestation also slowed in each of the five regions.

The aggregate deforestation rate inside reserves was nine times slower in restérae in the
unreserved forest lands. Rates of forest loss inside reserves were 0.2 % per yearg200@9and in
20002007 versus 1.3 % per year in the 1990s and 0.6 % per year(g2B@TF outside reserves (Table
3). While in 20062007 forest loss rate decreased in unreserved areas, forest loss rates in reserved
areas remained almost constant between 182000 and 20062007.

Table 3: Forest change in the coastal districts of Tanzania from -P88®-2007 (from Godoy et al.

2011).
Forest Forest Forest Yearly | Yearly Cloud Yearly | Yearly Cloud
cover forest forest Eactor forest forest Eactor
cover cover change | change change | change
1990 1990 1990 2000 2000 2000
ey el B 2000 2000 2000 2007 2007 2007
ha ha ha ha/y %l 'y % ha/y %/ 'y %
Dar es 2,007 650 385 66 7.9 3 1 0.2 14
Salaam
Lindi 152,026 141,977 114,789 1,106 -0.8 100 181 -0.2 81
Mtwara 43,576 29,601 16,942 1,553 -4.2 100 103 -0.6 59
Pwani 201,133| 165,714 121,844 1,537 -0.9 54 908 -0.7 58
Tanga 22,023 20,390 19,749 57 -0.3 60 0 0.0 55
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Total 420,765| 358,333| 273,709 3,735 -1.0 67 1,233 -0.4 65
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Figure 5: The extent of the coastal forests of Tanzania, across Tanga, Pwani, Lindi, Mtwara and
Dar es Salaamegions, and forest cover in 199000;2007. The two map insets detail patterns

of deforestation from 199€P000;2007 around reserved areas near Dar es Salaam (map A) and
the Matumbi Hills (map B) (from Godoy et al. 2011)
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Implications for Carbon Emissions

The forest status and change analysis of Godoy et al. (2011) has also been turned into an assessment of
carbon stock and change. The carbon data used was from an African wide map of above ground carbon
developed by Baccini et al. (2008). Carbon conteas assumed to be 50 % of dry weight. Average
carbon stock for aboveand belowground biomass was calculated for each district based on the
forested area in 2000. The map of carbon stocks was combined with that of-fossstata for 199€

2000 and 20062007 to estimate gross carbon emissions during each period. It was assumed that all
carbon content was released into the atmosphere once the vegetation was cleared.

Results (Table)4show that the greatest C@missions were in the period 199M00, with he greatest

rates in Lindi, followed by Mtwara ar@oast regions In the 2002007 period the greatest rate was in
Coastregion, with losses reduced in all other Regions. Total carbon emissions per annum from the
coastal forest areas between 192000 weae 631,933 tCOper annum, and had declined to 198,154
tCCG per annum in the period 2002007.

Table 4: Annual emissions among Tanzanian regiQr®990-2000 and 2002007 (emission measures
are in tonnescd per year)

Annual Emission rate tCor"

Region

19902000 20002007
Dar es Salaam 553 14
Lindi 267,524 56,576
Mtwara 198,132 16,042
Coast 151,151 125,521
Tanga 14,574 0
Total 631,933 198,154

Matumbi Landscape

Previous biodiversity surveys by WWF and Frofiftemnzania have revealed that the forest/woodland
mosaic of the Matumbi/Kichi Hills have high species richness, diversity and endemism. These results are
summarised in Clarke and Dickinson (1995), St. J@lav)&and Perkin et al. (2008).

Types of trees

There are number valuable trees in landscape, although speciesAfikelia quanzensis, Khaya
anthotheca, Milicia excelsand Pterocarpus angolenstsave been depleted tlmugh illegal harvesting.
Table 5outlines the perceived abundance and use of some tree species, as observed by local
communities in 2011.
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Table 5: Perceptions of villagers on abundance of some useful tree species in the surrounding forest

areas

Local name Scientific name Abundance | Use value
Mvule Milicia excelsa Medium Timber
Mkongo Afzelia quanzensis Medium Timber
Mninga Pterocarpus angolensis Medium Timber
Mpondo Commiphorafricana Medium Firewood
Msufi mwitu Bombax rhodognaphalon Medium Timber
Mtondoro Brachystegia spiciformis High Timber
Mkarati Bridelia micrantha High Timber
Msekeseke Ochna densicoma Medium Timber
MKkuruti Diospyros consulatae Medium Medicinal
Mnondondo Julbernardia globiflora High Timber
(Mdamudamu)

Mdundu Lonchocarpus bussei Medium Medicinal

Birds

The landscape ian important area for coastal forest birds. The area supports coaststfendemic
species including: southetranded snake &gle Circaetus fasciolatispain backed sunbirdinthreptes
reichenowj, tiny geenbul Phyllastrephus debilE CA & @&BuNRhyllastBephus fisch@riand
[ A @Ay Jlgcatéhef BraakiroceFcus livingstoi

Mammals

Matumbi- Kichi Hill landscape provides excellent habitat for a numbemaimmals Near endemic
species include the chequered elephant shr&kynchocyonimei. There are also populations of
elephant Loxodonta africanpand lion Panthera le® An undescribed species of shr@nocidurasp. is
found in Tong'ombaOtherlarge and medium sizethammalsincludebuffalo (Syncerus caffgrleopard
(Panthera pdus) wild dog Lycaon pictus dik dik(Madoqua kirkii) bushpig (Potamocherus porciis
baboons Papio spp.,) vervet monkey (Chlorocebus pygerythrys greater kudu (Tragelaphus
strepsiceroy spotted hyena (Crocuta crocutp black and white colobusnonkey Colobus guereza)
bushbuck (Tragelaphus scripty)s common duiker (Sylvicarpa grimmia) hartebeest (Alcelaphus
buselaphuy sable antelope(Hippotragus niger) waterbuck (Kobus ellipsiprymniis zebra (Equus
burchel), impala(Aepyceros melampiswildebeest(Connochaetes taurinjiseland(Taurotragus oryk
porcupines Idystrix spp.)and warthog (Phacochoerus aethiopicus) The abundance of mammals
increases towards the Selous Game Reserve.

Otheranimal biodiversity

This landscapsupports a diversessemblage ofeptiles. The prominent ones awfrican rockpython

(Python sebag Cobra spp., Viper spp., Lygodactylus spp., Cnemaspis uzungwae, Hemidactylus spp.,
Agama mossambica, Chamaeleo spp., Rhampholeon spp., Sepsina t. tetradactyla, Bitis iga,gabon
Melanoseps loveridgei, Atractaspis bibronii, Philothamus hoplogasted Thelotornis capensisi
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mossambicanusThe rare montypic scarlenouted frogSpelaeophryne methnernhose type locality is

the Nangoma caves, has since been collected in sortteedtastern Arc mountainslhe landscape also
contains at least three endemic species of plants, an endemic butterfly, and at least 16 undescribed
species of millipedes.

Kilwa Landscape

In the Kilwa Landscape, there are distinct strips of vegetation ngnparallel with coast (Prins and
Clarke 2006). Moving inland from the coast, the strips are made up of Coastal Forests on the
discontinuous chain of hills along the coast, scrub foré3tachystegigorest, thick miombo, to open
woodland dominated by mimbo sensuClarke 2000; Clarke 2001).

The majority of the Coastal Forests are concentrated in Ruwawa (Ngarama North and South, and
Mitundumbea Forest Reserves) and Mbarawala (including Pindiro Forest Reserve) Plateaus. Rungo FR is
located on the westerrpart of the landscape, with Ngarama North and South Forest Reserves in the
east, and Mitundumbea FR and Uchungwa also in the east. The reserves are surrounded by miombo
woodlands and areas of ungazetted coastal forest that is in the process of beingethelittin Village

Land Forest Reserves and Wildlife Management Areas. The eastern part of the plateaus towards the
coastal plain is largely dominated by dry forests and woodlaRdek{n et al.2008).

Ruwawa Plateau

This plateau is characterized by ac@&pment facing to the east formed by sea level changes and uplift
processes. The plateau is mainly ancient coral rag limestone which results in free draining dry conditions
and the formation of caves, which some animals find them (caves) suitable halitdtsidumbea,
Ngarama North and South FRs protect parts of the plateau. The plateau is covered with different types
of scrub forest. There are also a few patches of Coastal Forest that occur on the plateau particularly to
the North West along ridges of Waleveloped mixed dry forest and legurdeminated forest in the

North and Western part of Ngarama North FR (Prins and Clarke 2006). The plateau hosts estimated 43
km? of scrub forest and ca. 13 Knof mixed dry forest (UTUMI 2002Frewia sp., Hymenocardia
ulmoides Cussonia zimmermannBombax rhodognaphaloand Vitex schliebendominate large part of

the scrub forest while the outer part of the forest block is composedHgfnenaea verrucosa
Scorodophloeus fischedtrychnos henningsind Synaptolepis kirk{iClarke, 1995).

In Ngarama South FR, vegetation differing from open to dense woodland to scrub forest is dominated by
Milicia excelsaMarkhamia obtusifoliaand Pteleopsis myrtifoligClarke, 1995)Hymenaea verrucosa
dominated foresonly remains in a tiny part of Ngarama South FR (Eriksenl934; Clarke, 1995).

Mitundumbea FRorotects most of the northerly part of the Ruwawa plateau. Although there are a few
patches of coastal thicket and closednopy forest (UTUMI 2002), theea is mainlyBrachystegia
woodland withPterocarpus angolensadMilicia excelsa

Mbarawala Plateau

This plateau is partly protected by the Pindiro Forest Reserve in the south. However, cAo75kmb

forest and 5krf of mixed dry forest (Prins ar@larke 2006) occur outside to the north and nevilst.

There is a mosaic of scrub forest with patches of dry forest, which appear to be similar to the ones in
Ngarama FR. The scrub forest on Mbarawala plateau is similar to the scrub forest around Uchungwa
Peak (Prins and Clarke 2006).
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In the northern end of the Mbarawala Plateua there is the Uchungwa forest (also known as Namateule
or Namatimbili). This forest remains largely unsurveyed and is not reserved under any status, but
remote sensing indicates siicant areas of various coastal forest types including ca. 29okmscrub

forest and ca. 34 k?mf mixed dry forest. The Uchungwa and Mitundumbea forests are split by the
Mavuji River which has cut a dramatic gorge through the ancient coral rag esaarpiiee area
contains a mosaic of different types of dry forest in pristine condition. The coral rag area contains a
unique type of dry forest including high densities of the cy&umtephalartos hildebrandtiUTUMI
2001). This area is dominated by thediiregion endemic tree€ynometra filiferaCynometra gillmannii
andErythrina schliebenillhe tree speciek. schliebenivas considered to be extinct (IUCN 2008)ere

2
is also a little disturbed and well developed band (ca. 3)lahriverine forest ang the gorge of the
Mavuiji River.

Types of trees

There is a wide diversity of tree species in Kilwa Landscape with both miombo woodland and coastal
forest species found in high proportions. Some of the main species in thdlamls are presented in
Table6. The rest of areas of this landscape are covered by coastal forest, grassland/wetland and rock
outcrops. The landscape forms important parts of water catchment for Matandu, Mavuji and
Mbwemkuru rivers that drains different parts as seen above.

Table 6: Main tree species and perceptions of villages on abundance of some tree species in the

landscape

Local Name | Scientific names Perceived Use
Abundance

Mninga Pterocarpus angolensis Medium Timber
Mkongo Afzelia quanzensis Medium Timber
Mpingo Dalbergia melanoxylon High Timber
Mtondo Brachystegia spiciformis High Timber
Mkangazi Khaya anthotheca Medium Timber
Myombo Brachystegia boehmii High Timber
Mbuyu Adansonia digitata High
Mikunya Sterculia appendiculata High
Msufi pori Bombax rhodognaphalon Medium
ay 3Q2 y | Sclerocarydirrea High
Mkwanga Zanha africana High
Mgelegele Brachystegia bussei High
Msekeseke | Ochna densicoma Medium

There are also a number of threatened plant species in the landscape.
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Table 7: Plants within the Kilwa landscape listedthseatened on the IUCN Red list (2008)

Site Family Species Habitat Habit | RL cat
Uchungwa | Fabaceae Cynometra F T CR B1+2abcde ver 2.3 (1994)
(Caes.) filifera
Uchungwa | Fabaceae Cynometra F T CR Bl+2abcde, C2b ver 1
(Caes.) gillmanii (1994)
Uchungwa | Tiliaceae Grewia F, W, T DD ver 2.3 (1994)
goetzeana
Uchungwa | Ebenaceae Diospyros F T,S EN B1+2bc ver 2.3 (1994)
magogoana
Uchungwa | Fabaceae Erythrina F T EX ver 2.3 (1994)
(Pap.) schliebenii
Uchungwa | Zamiaceae Encephalartos | F T NT ver 3.1 (2001)
hildebrandtii
Uchungwa | Rubiaceae Gardenia F, W, T,S VU B1+2b ver 2.3 (1994)
transvenulosa
Uchungwa | Annonaceae | Lettowianthus | F T VU B1+2b ver 2.3 (1994)
stellatus
Uchungwa | Papillionaceae| Milletia F.W T VU B1+2b ver 2.3 (1994)
stuhlmanii
Uchungwa | Rutaceae Vepris F T,S VU B1+2b ver 2.3 (1994)
sansibarensis
Uchungwa | Rutaceae Zanthoxylum F,W T VU B1+2d, D2 ver 2.3 (1994)
holtzianum

SourcePerkin et a(200&).

In Kilwa Landscape there are six plants that are strictly endemic to the Kilwa Landscape (data from Prins

and Clarke 2006; Clarke 2001):

9 Karomiagigasg effectively endemic to Mitundumbea Forest Reserve and Ngarama North Forest

Reserve followinghe extinction of the only known individual from Kenya

1 Erythrina schliebenij effectively endemic to Uchungwa forest following its probable extinction

from the lake Lutamba area.

1 Pterygotasp. nov.¢ Uchungwa forest
9 Trichiliasp. nov. a fflovettii ¢ Uchungwa forestProbably the sam@&Trichiliasp. nov found in

Chitoa Forest Reserve in 1995.
1 Baphiacf. keniensig; Ruwawa Plateau (Ngarama North and South Forest Reserves)
1 Leptactinacf. oxyloba- Ruwawa Plateau (Ngarama North and South Forest Reserves)
91 (Source: Perkin et al.2008b).

The landscape harbours many tree species of medicinal and cultural values to the surrounding
communities. In the landscape local communities get timber, poles, charcoal, local medicines, fuel
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wood, land for cultivation, wilaneat, honey, wild fruits, sources of water, building materials, clean air
and rain.

Birds

The landscape is an important area for coastal forest birds. Uchungwa, Mitundumbea, Ngarama N&S
and Pindiro contain populations ofl@in backed sunbirdAnthreptes rechenow), and suthern-banded

shake eagle(ircaetus fasciolatls Other forest dependent species present in the landscape include
African BroadbillSmithornis capensidiftie greenbul Andropadus virengonly in Litipo), tiny geenbul
(Phyllastrephus delis) and yellowstreaked geenbul P. flavostriatuy Within the landscape, the near
endemic subspecies, the Rondo greearb®t Stractolaema olivaceapp. hylophong is present in
Uchungwa, Mitundumbea andNF NI Y I b3 { I ¢ K ktis Batis mitd kelHeowiposudsa o
in Uchungwa, Mitundumbea, Ngarama N&S and Pindiro.

Mammals

bl YFGAYOAETASY aAldzyRdzYoSIFEZ Db3aAFNIYEFE bg{ YR tAYRANI
galago Galagoides gran}j the lesser pouched raBéamys hindeiand the tiequered elephant shrew
(Rhynchocyon cirnei macrujusElephant Iloxodonta africanapnd lion Panthera lep occur in low

numbers, and African wild dody{caon pictushas been seen in recent years. There is an interesting

isolated population of bush hyrax€terohyraxsp) in Uchungwa and Mitundumbea Other la®d

medium sizednammals includéuffalo (Syncerus caff@¢rhartebeest(Alcelaphus buselaphysbush pig
(Potamocherus porcus)leopard Panthera pardus zebra (Equus bruchgli impala Aepyceros
melampus)wildebeest Connochaetes taurinjissable antelope (Hippotragus niger)dik dik (Madoqua

kirkii), common duiker(Sylvicarpagrimmia), porcupine Kystrix spjp hippopotamis (Hippopotamus

amphibiou$ and spotted hyenaCrocuta crocuta

Lindi Landcape

Biodiversity status

The natural vegetation of the Rondo/Noto landscape is extremely variable and includes: scrub forest,
dry evergreen forest, woodland and transitional woodlands, riverine forest, and thickets. Other land
cover types include the Roondgine plantation forest.

Type of trees

Different types of trees are found in the landscapdese are detailed in Tablet@gether with their
perceived abundance levels as cited by interviewed communities.

Table 8: Perceptions of villages on abundance of some species in the surrounding woodlands
around Rondo Forest Reserve

S/N | Local name Scientific name Abundance
1 Mvule Milicia excelsa Medium

2 Mbambakofi/Mkongo Afzelia quanzensis Medium

3 Mninga Pterocarpus angolensis High

4 Mpairosa Swartziamadagascarenis Low

5 Mmula Parinalia curratellifolia High
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6 Njiligwi High
7 Mtuganjiwa Albiziasp High
8 Mpingo Dalbergia melanoxylon High
9 Mpangapanga Euphorbia candelabrum Low
10 Mgama Mimusops schliebenii High
11 Mtondoo Brachystegiapiciformis Medium
12 Myombo Brachystegia boémii High
13 Mchalaka Spirostachyafricana High
14 Msungura Tarenna graveolens High
15 Mkonge Psychotria bibracteata Medium
16 Msufi pori Bombax rhodognaphalon Medium
17 Msama Medium
Birds

Thislandscape is also an important area for coastal forest birds. Rondo contains populations of east
coast akalat$heppardia gunningiplain backed sunbirdAfthreptes reichenowiand Southersbanded

shake eagleCircaetus fasciolatys There are also intesting subspecies of birdg such as rondo green
barbet Stractolaema olivacea sppylophona I YR wS A O B&igréighéhéwi) Rdndb Platead

is a breeding site for the East African population of spotted ground thiZsbtijera guttata.

Mammals

Rondo, Chitoa, Litipo and Ruawa are critical sites for the Tanzanian endemic Rondo Galagoides
rondoensi} ¢ which is known from five other small forest patches in coastal Tanzania. There is an
interesting isolated population of bush hyraidterohyraxsp) in Ruawa and the landscape is important
F2NJ GKS ySI N Sy B8agdides gianfilthy ieRer podched FaBeamys hindgiand the
Chequered elephant shrewRhynchocyon cirnei macrurugjhe landscape is also important for more
widespread species such as elephdrixodonta africang buffalo(Syncerus caff¢rleopards Panthera
padug, lion (Panthera led, bushbuck Tragelaphus scriptdisbush pig Potamocherus porcisbaboon
(Papio spp, vervet monkeyChlorocebus pygerythryyszebra Equus burchéli hartebeest Alcelaphus
buselaphusand spotted hyena<Cfocuta crocuth

Reptiles

Reptile species that are endemic to the Lindi Landscape include three species of Mptdadseps
rondoensis, Scolecoseps litipoerasisg Typhlops rondoensis)here are also two neandemic reptiles:
(Chirindia rondoensiand Chirindia ewerbeckiAll of these species have been recorded from the Rondo
plateau.

2.10 Zanzibar Landscape

The Zanzibar landscape includes numerous small islandséaentirge ones: Unguja (the main island,
informally referred to as "Zanzibar"), and Pemba (Figure 4). The biodiversity priority landscapes and
ecosystems of Zanzibar are high forests covering 98,329 ha, coral rag forests covering 6,119 ha and
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20,000 ha ofmangroves. The Protected Area System includes the JGravaka Bay NP (5,000 ha),
KiwengwaPongwe FR (3,325 ha), Ngg€zmawimbi NR (2,900 ha), Ras KipyaposedFR (270 ha),
Masingini FR (566 ha) and Msitu MkowposedFR (180 ha). In addition, 20,008 of mangrove forests
have been put under conservation management.

The most significant biodiversity within the Zanzibar landscape includes endemic plant species and
subspecies such a@doe pembana, Erica mafiensiad Dypis pembanagndemic mammal speciesuch

as Procolobus kirkii, Pteropus voeltzikowi, Cephalophus monticola pemhadethe nearendemic
Cephalophus adersiEndemic bird species on Pemba Island include Pemba green pibgeoon
pembaensisPemba scops ovdtus pembaensifemba whiteeye Zoderops vaughaniPemba sunbird
Nectarinia pembaeZanzibar Island has some endemic bird-spbcies; for exampleTauraco fischcheri
zanzibaricusln terms of reptiles Phelsuma abbotti, Lygosoma pembarauml Leptotyphlops pembae

are endemic an€assinagzaniis an endemic amphibian.

2.11 Concluding Remarks

The biological values of the key landscapes that the project will focus on are very high, and recent field
work has confirmed that there are biologically interesting areas that are still little known eocsci
Within these areas there the project has found two species of trees previously thought to be extinct.
Large areas ofoastalforest remain outside the protected area network and hence ensuring that they
are managed sustainably under some managemesgime would make a strong contribution to
conservation in the area.
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Spatial Planning Baseline

Overview

Protected Areas (PAs) provide the principal method for protecting areas of significant biodiversity in

Tanzania, and this is the key strategy laid out in the BSAP and National Environmental Action Plan

(NEAP) documentation, and explicitly statedhe National Forest Policy (1998) and laywsuch as the

Tanzania Forest Act (2002). The Coastal Forests were singled out as priority areas for conservation.

| 26 SOSNE gKAfalG ¢rylFyAlQa t! SadrdsS Aa

adeguately protected. Forests in Tanzania, including Coastal Forests, have been mainly protected by the

Kdza Sz

Forestry and Beekeeping Divisiprow Tanzania Forest Service TéiSyovernment, through a network
of Forest Reserves (WCMC/UNEP 2006). Two coastaisfaree recently incorporated into a mainland

National Park (Sadaani), and Zanzibar created a National Park and Nature Reserve for two more. The
Tanzanian mainland is also proposing to upgrade one coastal forest area (Rondo) as a potential Forest

Nature Reerves. More than 20 distinct coastal patches are still not protected, including
recognized endemism and areas that would increase connectivity between reserved patches.

Definition of a Protected Area and the IUCN Categories

areas of

Protected areas are iarnationally recognized as a major tool in conserving species and ecosystems

(Box 1). They also provide a range of goods and services essential to the sustainable use of natural

resources, such as protecting watersheds and preventing soil erosion. Rtaeas provide resources

that local communities and indigenous peoples may depend upon for survival, and can play a role in

maintaining cultural values. They are also important for scientific research and edyeattbnan make

significant contribution$o local economies.

oA M. A~
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definition and thesecond step is to decide on the most suitablegmry.
IUCN protected area categories (explained in full in Du2ileg):
Category la: Strict nature reserve

Category Ib: Wilderness area

Category IlI: National park

Category IlI: Natural monument or feature

Category IV: Habitat/species management area

Caegory V: Protected landscape/seascape

and managed, throughlegal or other effective means, to achieveldhgtermconservation of

In applying the categories system, the first step is to determine vwhether or not the site meet

NS
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Within the coastal forests of Tanzania, only a few of the existing reserveslmotected area category
assigned. This is elaborated further below.

Forest Protection under the Convention of Biological Diversity

The UN Convention on Biological Diversity (CBD) considers protected areamnasstones for
biodiversity conservation and as critical tools for reducing the current rate of loss of species and
habitats. The CBD Cop10 meeting in Japan in 2010 defined a new set of targets for the peried 2010
2020, to be achieved by all nations whee parties to the CBD. Specific targets include those to halve
deforestation and reduce degradation and fragmentation (Target 5), manage all forests sustainably
(Target 7), effectively conserve at least 17% of all terrestrial areas (Target 11), and s¢dEast 15%

of degraded ecosystems to enhance both biodiversity and carbon (Target 15).

A recent analysis by the United Nations Environment Programridéorld Conservation Monitoring
Centre (UNERVCMC) shows that the Northern Zanzilbahambane Coastdflosaic ecoregion (Kenya

and Tanzanian Coastal Forests) has 4.3 % of the remaining forest habitat protected withirlMUCN |
coded protected areas. This is below the 10% target, and well below the 17% target, and was one of the
reasons for additional GERvgstment in the area.

Protected Area Gaps

Gap analysis is a tool promoted by the CBD (Dudley and Parrish 2006) to assess the degree to which
protected area networks are representative of different attributes of biodiversity. Past gap analyses
undertakenby conservation NGOs and academic institutions have indicated the lack of protected area
coverage of the Coastal Forest Habitats; with regard to hab{tdtekstra et al. 2005)lobal species
diversity (Rodrigues et al. 2004byonservation priority area@Rodrigues et al. 2004ahfrican birds (De

Klerk et al. 2004), African mammals (Fjeldsa et al. 2004) and Africats (Bargess et aR005) The

situation remains the same today even though these amalyare almost 10 years old now. Indeed, a
recent gap analysis of Important Bird Areas in Tanzania (Sritharan and Burgess 2011) shows the gaps in
bird protection that remain in 2009, including a number in the coastal forests. Gaps in protection for
other species groups, for example plants, will be more than for birds.
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Figure 6: Distribution of Important Bird Areas

Distribution of Important Bird Areas (IBAs) and conservation priorities of 27 unprotected IBAs in Tanzania in 2009:

1, Dar es Salaam Coast; 2, Eluariaéan; 3, Kagera Swamps; 4, Lake Burungi; 5, Lake Eyasi; 6, Lake Kitangire; 7,
Lake Manyara National Park; 8, Lake Natron and Engaruka Basin; 9, Lake Rukwa; 10, Lake Tlawi; 11, Lake Victoria:
Bumbire Islands; 12, Lake Victoria: Bunda Bay; 13, Lake Maen8dyasirori Swamp; 14, Lake Victoria: Mwanza

Gulf; 15, Latham Island; 16, Longido Game Controlled Area; 17, Mtera Reservoir; 18, Mtwara District Coastal
Forest; 19, Nyumba va Mungu Reservoir; 20, Pemba Island; 21, Rufiji Delta; 22, Rufiji District-Crestal 23,

Singida Lakes; 24, Usangu Flats; 25, Uvidunda Mountains; 26, Wembere Steppe; 27, Zanzibar Island: East Coast.

3.5 The Current Reserve Network for the Coastal Forests

3.5.1 Reserves that are internationally recognised as protected areas

Tanzanigmainland and Zanzibar) has a number of reserves that have been coded as protected areas
according to the IUCN protected area criteria and categories (see above). Those within the coastal
regions are briefly described below, with the majority of the detaning from the World Database on
Protected AreasWww.unepwcmec.org/wdpg.
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National Parks

On the mainland of Tanzania ti40,000ha Saadani National Park (an IUCN category Il protected area)
contains Coastaldfest habitats. This Park was gazetted in 2005 and is managed by TANAPA. Important
Coastal Forests included are the Zaraninge/Kiono forest that was previously a Forest Reserve and the
forest patches that were formally part of the Mkwaja ranch. In tatzr 3,000 ha of forest is found in

this park, where it is well protected. On Unguja an important area of Coastal Forest / swamp forest is
found within the Jozani National Park (an IUCN category Il protected area). This reserve was gazetted in
2004 andcovers 5,000 ha and contains around 1,000 ha of forest habitat that supports the majority of
the global population of the Zanzibar red colobus monkey. The Park is managed by the government of
Zanzibar with a strong community involvement through the Jozadhvironment Conservation
Association (JECA)nder a different set of laws and regulations to those that operate on mainland
Tanzania.

Game Reserves

The huge (4,400,000 ha) Selous Game Reserve (an IUCN category IV protected area) contains some
Coastal Fast habitats on its eastern margins. These are not well known and have not been visited in
recent years, but are assumed to provide good protection to habitats and species that occur. This
reserve is managed by the Wildlife Department from Tanzaramland and has a significant staff and
considerable resources as it is used for tourist hunting.

Marine Parks

The Mafia Island Marine Park (IUCN category VI protected area) covers a variety of marine and coastal
habitats, including an area of coastal forestrhed Mlola that is otherwise included within a Forest
Reserve. The Marine Park is 82,200 ha in extent (forests are only 100 ha) and is managed by the
Tanzania Fisheries Department, with collaborative input from surrounding communities. Coral rag
thicket habitats are also found within the Dar es Salaam Marine Park (2,600 ha, no IUCN category
assigned), which is centred on three islands close to the capital. And coastal habitats are also found
within the Mnazi Bay Marine Park in Mtwara (220,000 ha, IUg&gory VI).

Marine Conservation Areas.

The Menai Bay Conservation Area on Unguja (44,700 ha, IUCN category VI) and Pemba Channel
Conservation Area on Pemba (area unknown) are primarily marine reserves, but both contain some
terrestrial habitats. The mime conservation area on Pemba, in particular, includes a number of smaller
islands that are known to contain thicket and even small areas of forest habitat.

Private Reserves

The tiny protected area of Chumbe Island Marine Park contains coral rag thigkétas been classified
as an IUCN category Il protected area. It covers only 100 ha of land and sea.

Other reserves that are not internationally recognized as protected areas

Forest Nature Reserves

The only Nature Reserve within the coastal forests region is found on Pemba Island. This Ngezi
Vumawimbi Nature Reserve was gazetted in 2007 and covers around 2,000 ha of lowland forest habitat.
Proposed Nature Reserves include Rondo in Lindi RegioMlasidgini on Unguja island.
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Forest Reserves (national, local authority and village)

No Forest Reserve in the coastal region of Tanzania has been assigned an IUCN protected area category,
and many will not meet the definition of a protected area (establislamd managed for biodiversity
conservation), although some will (Burgess eR8D7). Coastal regions of Tanzania contain at least 166

Forest Reserves in lowland areas, which c¢dy&91,000 ha of land (Tablé. 90f this total area, almost

960,000 hall® O2RSR |4 WLINRPRdAZOUA2Yy TF2NBaGQ F2N adaidl Ayl
O2RSR Fa WLINRGSOlUA2Y TFT2NBaliQX LINAYEFNARfE F2N 61 G4SN

The majority (146) of the 166 Forest Reserves in the coastal segiomainland Tanzania are coded in

the national list of Forest Reserves (latest from 2000) as national Forest Reserves and hence are
supposed to be managed by the Forestry and Beekeeping Division directly. Most of these reserves have
practically no managment input from the Forestry and Beekeeping Division (FBD) (now Tanzania Forest
Service, TFS) as dayday management has been devolved to the District Councils and the District
Forest Officer. Management budgets and staffing levels are extremely ilwoperational funds often

being nothing, an exception being the Rondo Forest Plantatimhto a limited level Pugu Kazimzumbwi
whichhave moderate resourcewith staff and other resources from FBD/TFS

Another 20 Forest Reserves on the mainland are daate Local Authority Forest Reserves. These are
managed by the District Natural Resources Departments. They can also be managed for protection (a
minority) or for sustainable harvesting (the majority). These reserves receive very few resources for
managenent from the District Authorities and most are supposed to generate revenue for the District.

In recent years further areas of forested land have been protected as Village Forest Reserves under the
authority of the village government. The location andapof these reserves is now as well catalogued

and mapped (Kashaigili et al. 2011). Some large Coastal Forests on the Matumbi Hills and also further
south in Kilwa District, e.g. the Namateule forest and forest on the Noto and Mbwalawala plateaux have
no formal protection.

Despite the low levels of management input into most Forest Resdexeept forest plantations and
catchment forests)in Tanzania, their boundaries are usually respected and encroachment into the
reserves is rare. lllegal logging is leser widespread.

Table 9: National, Local Authority and Village Forest Reserves within the Coastal Regions of mainland
Tanzania (according to list from FBD in 2000). Recent updates to the PA networltyare
partly captured here

Regions National FR ,lz\cL)J(t:r?(l)rity FR Village FR Proposed FR ;r;))ductive z]r;))tective

Pwani (Coast) 46 4 6 2 302,841.7 64,324.7
Dar es Salaam 13 0 0 0 0.0 4,503.9
Lindi 27 3 10 5 542,042.6 82,455.5
Mtwara 5 8 0 6 56,356.6 17,812.2
Tanga 55 5 1 1 58,654.8 62,488.7
Totals 146 20 7 14 959,895.7 231,585.0

On Zanzibar, Forest Reserves are also found on Unguja and Pemba Islands.

There are four Forest
Reserves in total (Kiwengwongwe, and Masingini catchment forest on Unguja, and Misitu Mkuu on
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Pembg, that cover areas of coral rag thicket and high forest. They protect some of the best remaining
habitat areas on these islands and are managed by the Department of Forestry ardeNewable
Natural Resources (DFNRNR). An area of thicket at Muyulsoig@posed as a forest reserve on
Unguja, as is Ras Kiuyu on Pemba.

An increasingly important category of reserve in the coastal districts is the Village Land Forest Reserve
and Wildlife Management Area. These two, community owned and managed, regpeg& dre being
developed in the open forest land between the existing reserves. There are a number of village land FRs
in Rufiji and Kilwa Districts, with more being developed in these districts, but also in Lindi and further
north between Dar es Salaamma the Kenya border. Wildlife Management Areas are also being
developed in the area, with one already existing between the Kichi Hills Forest Reserve and the Selous
Game Reserve in Rufiji Districand others being planned for further south in Kilwa dgst

In coastal districts, types of forests where central government, local government anGbdi@rnment
Organisations (NGOs) are putting more efforts in ensuring their management and sustainability were
divided into different categories, including (et central government managed forest; (ii) district council
managed forests; (iii) village land forest reserves (iv) forests on public/general land and (v) privately
owned forests. Sizes of the respective forests based on the ownership as identified bynihidted
district forest officers are given below.

Table 10:Total Hectares of Reserves Based on the Type of the Forest Ownefsbgb iandscapes on
the Tanzania Mainland and Zanzibar

Type of Forest Based on the Ownership Total forest in ha in Coastal Distrigt

Rufiji Kilwa Lindi Unguja Pemba
Central government managed forest 125,346 201,900 45,828 21,557 20,080
Forest on Public lands Ni 450,000 470,000 38,328 8000
Local Authority Forests (District) 84,957 83,000 3,080 Ni 50
Village ForestReserves (community woodlots f¢ 18,807 126,000 5,132.63 Ni 5000
Pemba)

Ni = No information available
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Figure 7: The existing network of protected areas and other reserves in coastal Tanzania
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Matumbi Landscape

Matumbi and Kichi hills are located in Rufiji and Kilwa Districts south of the Rufiji River. These hills
contain more than 26,000 ha of closed canopy coastal forest, grading into larger areas of coastal
woodland and thicket habitats (Perkdt al. 2008a,b) The Kichi Hills lies to the west of the Matumbi hills

but is connected by a forest belt that has partially been included in a Local Authority Forest Reserve
which also falls within the Ngarambe/Tapika wildlife management area.
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Figure 8: PAs network in MatumiKichi Hill Landscape (from Kashaigili et al. 2011)

Three main features characterize the topography of the landscape. These are Coastal belt zone, the river
basins and lowlands zone, and the highland zone. The Matiiichi Hills is within the highland zone
which is characterized with coastal hills and highland areas (but not plateaus) rising betwee®8060

masl.

Matumbi-Kichi Hills Landscape, as with the majority of other coastal region areas, experiences tropical
East African oceanic climate with aneaage temperature of 28C. Climate varies slightly with altitude.

The nearest rainfall station is at the Mohoro Dispensary (8°08°S, 39°11"E 20 m asl), where an average of
1083 mm of rainfall per year was recorded for 27 years from 1939 to 1966, with Julye August,
September and October having a monthly average of less than 50 mm rainfall during this period. A peak
annual rainfall of 1546 mm and a minimum annual rainfall of 533 mm have been recorded between
1939 and 1966 from this rainfall station. €&k are two main seasons with average rainfall of about 800

to 1000 mm per year which are the main rain season and short rain season. The main rain season lasts
for roughly 120 days between March and June every year. The rains are usually heavy and spread
throughout the region. This is also the main crop planting season for all crops, but especially so for the
seasonal crops such as maize, paddy and cotton. The short rain season lasts for 60 days between
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October and December each year. The rains are nohlgveéistributed and they are not very much

reliable. They are most suitable for short term crops such as pulses.

Table 11:Summary of Gi§enerated Areas of Forests in Maturichi Hills Landscape

Area
Forest name Area (ha) (ha) Status Source
2010 2011

Rupiange 1,884.56 - FR TZA Protected Area 2010
Rupiange 525.13 - FR TZA Protected Area 2010
Katundu 4,595.26 - FR TZA Protected Area 2010
Utete 1,495.96 - FR TZA Protected Area 2010
Tamburu 5,227.80 - FR TZA Protected Area 2010
Kitope 4,093.46 - FR TZA Protected Area 2010
Lungonya 5,862.46 - FR TZA Protected Area 2010
Mbinga 1,943.89 - FR TZA Protected Area 2010
Kiwengoma 3,588.86 - FR TZA Protected Area 2010
Mohoro 3,119.41 - FR TZA Protected Area 2010
Mangrove 18,797.02 - FR TZA Protected Area 2010
Kichi Hill 14,494.62 - FR TZA Protected Area 2010
s;;*nftg:‘é"a P TZA Protected Area 2010
Selous 1,448.26 - GR TZA Protected Area 2010
Tong'omba 3,005.74 - FR TZA Protected Area 2010
NgarambeTapika | 77,824.72 - WMA TZA Protected Area 2010
Mohoro River 257.58 - FR TZA Protected Area 2010
Nyambenga - 1,798.12| Proposed VLFR TFCG
Marendengo - 790.59| Proposed VLFR TFCG
Mpwakilwa - 912.80| Proposed VLFR TFCG
Mkongoro - 515.46| Proposed VLFR TFCG
Sanduku - 222.68| Proposed VLFR TFCG
Nyambalawa - 1,631.26| Proposed VLFR TFCG
Chumbi - 1,132.60| Proposed VLFR TFCG
Minganje* - 453.95| Proposed VLFR TFCG
Nyamwage - 127.67 VLFR TFCG
Mchonga - 4.02 VLFR TFCG

FORESTS 2011
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Mchekela - 24.30 VLFR TFCG
Mbwara - 2,274.88 VLFR TFCG
Kilungulungu - 349.44 VLFR TFCG
Kibambo - 33.93 VLFR TFCG
Kianika - 232.83 VLFR TFCG
Yelya - 1,293.38 VLFR TFCG
Nambunju - 2,071.18 VLFR TFCG
Tawi - 2,515.31 VLFR TFCG

*This forest is located about 30km north of the boundary of etumbi-Kichi Hills Landscape

SourceKashaigili et ak011

Within the Matumbi landscape tropical ferruginous sandy soils are common and support dry or semidry
forests including areas of miombo and the Kichi Hills FR. Clayey vertisols (black cottmrtsmsialong

river banks (Mwasumbi et al. 2000). A catenary sequence is found on the hill tops with a4himi3
humus layer. On the hill sides, soils are coarser, shallower and better aerated with the depth of humus
related to the level of human distbance. Valley bottoms have deep loamy soils underlain by fine clays
with high water retention ability. Soils do degenerate quickly once forests are cleared for agriculture
reaching complete degradation in about 15 years.

The main river that runs througihe Matumbi landscape is the Rufiji River on the northern boundary of
the landscape. Small rivers within the landscape include the Tamburu, Muhoro and Hanga Rivers which
originate within the Matumbi Hills landscape. The Matumbi Hills is quite a dry dapdswith
settlements occurring in the valleys relying on numerous seasonal rivers, marsh lands and shallow wells
for water supplies. Perennial pools are found in valleys and serve as important water sources for animals
during the dry season.

Village landforest reserves

Some of the large areas of unprotected forest in the landscape have been included withia Malteh

Forest Reserves: Nambunju (1996 ha), Tawi (2#&)5ahd Mbwara (600 ha) (Figurd. &ther areas
proposed to be conserved as village land forest reserves include Masangasi, Muulah, Kiwambo and
Kitemambagalo forests.

Wildlife corridors

A preliminary study by Perkin et al. (2008a) identified a number of potential corridors ilaiiscape.
The corridors include:

I Kichi HikSelous GR. Animals pass to and from Selous Game Reserve to Kichi Hill FR through
coastal forests outside the Kichi especially on the Western and Southern part of the hill.

7 Kiwengoma F&® 2y 3 Q2 Yo I Cwabso hakbaudis KérikalahA IKigngulunguVillage Land
Forest Reserve( VLFRS) which in essence serve as stopovers for animals in search of water and
food.

T Namakutwa/NyamweteTamburigKitope FR.

Namakutwa/NyamweteNambunjKiwengoma FR.
T RuhogNgumburun¢RufijiMangroves

=a
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A broad consultation with stakeholders from this landscape in 2011 (Kashaigili et al. 2011) identified and
mapped the remaining corridors, which are:

1 Selous Game Reserve (GRipikaKichgKatundu FBRufiji River
1 TawiKiwengomgNamakutwa FEramhuru¢Kiwanga and then cross the main tarmac road.
1 TawrKitopezSomanggSimu (Sanduku FR). This corridor is followed during the breeding season.

A modelling approach was also used to defpotential corridors (Figure J0some of these confirm
those identifed by stakeholders, notably between Rupiange FR and Kichi Hill FR and Namakutwa
Nyamwete FR and Mohoro FR and Tamburu FRiré~®. However, a simulated corridor between
Kingoma FR and Mangroves passes through settlements because that is the leasutsietween

the two patches. This is an example of where the model produces a corridor which cannot work in the
real world.

Figure 9: Remote sensing image showing vegetation and location of reserves and villages
in MatumbiKichi Hills landscape (from Perkiraet2008a)
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Figure 10Map of MatumbgKichi Hillssimulated corridors (from Kashaigili et al. 2011)

Kilwa Landscape

Kilwa landscape is found in Kilwa district in Lindi Region, South East of the Tanzanian coastal zone. It lies

on latitude 81 N Q{%p d 2{ I yide 3% Z VI OVP A DI id ¢KS I yRaOl LIS A
elongated plateaus running parallel to the coast some 40 km and 60 km inland between the Matumbi

Hills to the North and the wide Mbemkuru valley to the South. The Western (inland) of thesews k
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as the Mbarawala Plateau while the Ruwawa Plateau is located towards the coast. Both plateau systems
are interrupted at their northern end by the Mavuji River, giving rise to the spectacular and little known
forested Rudadonga gorge with sheer 100 igles of ancient coralag limestone. Coastal Forest is
mainly found on these plateaus but is also present along a large length of the Mavuiji River.

The Ruwawa (including Ngarama N & S and Mitundumbea FRs) and Mbarawala (including Pindiro FR)
plateaus contm the bulk of the Coastal Forests. On the westerly landscape boundary is Rungo FR and
the east is delineated by Ngarama North FR and Ngararma South FR, Mitundumbea FR and Uchungwa or
Namatimbili/Namateule- a large area of ungazetted forest. To the eafthe plateaus on the coastal

plain there are areas of coastal thicket and dry forest as well as woodlands. Miombo woodland is
present outside of forest areas in all the reserves. These are important sources of the commercial timber
trees Pterocarpus angehsisand African Blackwood@lbergia melanoxyldn On the North east of the
landscape is the Mitarure FR which used to be very rich in African Blackwood until in 1980s, when it was
heavily extracted.

The altitude of the landscape ranges from 15m to 48Time highest points being Ngarama North Forest
Reserve in the North and Pindiro Forest Reserve in the south. Mitundumbea is the highest point in the
North along the Mbarawala Plateau. In the west the landscape goes down to plain land at approximately
120mwhile in the east the land drops to 15m and becomes plain towards the coast.

Kilwa District has a coastal climate which is hot and humid with the average temperature range between
22°C to 30C. Humidity is high, nearly 9®0% during the long rains. Thendscape receives a total
rainfall of 8001400 mm/year and its distribution varies according to locality. The land North of Kilwa
Masoko receives 1000400 mm, while that to the south receives less, about-8800 mm/year. The
period of rainfall coincidevith the onset of each monsoon; the long rains, from about mid March to
May, and the short rains from about late October to December.

Kilwa landscape is dominated with deep sandy soils collected from terrestrial sands, calcretes, laterites
and graveldelieved to be of Miocene and Pleistocene ages. The escarpments are generally composed
of old coral rag, sandy loam and clay soils (Perkin et al. 2008b)).

The two plateaus Mbarawala and Ruwawa are the main sources of rivers that flow in the landscape.
Easern and Southern sides of Ngarama are being drained by Kihimbwi and Mbwemkuru rivers
respectively while Mavuiji River flows to the northern end of the landscape. There are a few numbers of
seasonal rivers and wetlands that form small habitats for hippasRikdiro pool. Matandu River, in
addition to Mavuiji River, drains the northern part of this landscape. In the south the landscape is being
drained by Pindiro River a tributary of the Mbwemkuru that flows between the two plateaus.

The two plateaus receivihe highest rainfall in the landscape, and most drains rapidly into the sandy
soils and into the underlying limestone, where rivers and small lakes in the valleys are formed. This
NBadzZ Ga Ay | INROdzZ { dzNI € 0SAyYy3 LbibddeOwihklOi$ éhe of yhe (G K S
NEIaz2ya
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Table 12:Summary of Forest Resena®l Village Land Forest ReseriveKilwa Landscapie 2008

Forest Reserves | Area (ha) | Status Altitudinal | Vegetation types
range (m)

Uchungwdalso | Approx Not Gazetted but party 150¢ 404 | Dry coastal forest (coral rag type and

known as| 10,000 of this signed over tg non-coral rag type), woodland, rivering

Namateule or BioShape forest.

Namatimbili)

Mitarure 60,484 CentralGovernment FR | 92-154 Woodland, wooded grassland, coastal
thicket

Mitundumbea 8,547 Central Government FR| 100-500 Dry coastal forest, coastal thicket,
woodland, riverine forest

Rungo 22,586 Central Government FR| 120¢ 220 | Woodland, woodedyrassland, coastal
thicket

Ngarama North | 32,628 Central Government FR| 120-480 | Dry coastal forest

Ngarama South | 2,018 Central Government FR| 50-170 Dry coastal forest

Pindiro 11,795 Central Government FR| 80- 480 Dry coastal forest, coasttiicket,
woodland, riverine forest and ground
water forest

Kikole 1,200 VLFR Brachystegia woodland with many
mpingo to the North of the Matandu
River

Kisangi 2,000 VLFR Closed Brachystegia woodland to the

Kimbarambara South of the Matandu River

SOURCHPerkin et al2008h

Table 13:Summary ofhew Village Land Forest Reservgthin the

Kilwa landscap&ashaigili et al.

2011)
Forest name Area (ha) | Area (ha) Status Source
2010 2011

Lupyagile - 1,426.71 VLFR WWF
Liwviti - 4,376.82 VLFR WWF
Mrambani - 9,572.93 LAFR WWF
Likawage - 5,765.51 VLFR WWEF
Long'ou - 19,286.03 VLFR WWF
Nambondo - 2,547.77 Proposed VLFR Mpingo
Mtandi - 1,063.50 Proposed VLFR Mpingo
Kiranjeranje - 604.77 Proposed VLFR Mpingo
Milumba - 1,729.76 Proposed VLFR Mpingo
Mbarawala - 35,000 Proposed LAFR Mpingo
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Figure 11Network of PAs in Kilwa landscape(from Kashaigili et al. 2011)

Ritual areas

Mihima village forest reserve has a special area for rituals called Kwanamweve where local communities
pray for rain and other blessings. Another ritual area called Paligongolelo is located in Liganga VLFR. In
Mtene VLFR there is a special area called Hendvhich is reported to be a ritual site charged with
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ghosts. If people want to harvest forest products in it, they use the area for rituals so that in the course
of harvesting and finally as they leave the forest no harm happens to them.

Open lands tde protected

Available remote sensing images from 2000 and 2007 (Prins and Clarke 2006; Godoy et al. 2011) show
that large areas of coastal forest habitat in southern Tanzania fall outside the Forest Reserve or
protected area network. Particularly largeach potentially important unreserved forest patches are
found on the Uchungwa plateau to the north of Mitundumbea FR, and on the Mbwalawala plateau
north of Pindiro FR. Various proposals have been made for the protection of these forests.

WMA

Local communies in various villages have proposed some current forests to be upgraded to Wildlife
Management Areas. The forests of Kiwawa, Liwiti, Likawage, Nakiu, Makangaga, Hoteli Tatu, Mandawa
(Figure 10) were proposed to be WMAs as they are rich in terms offevifdipulations but also good
habitats for different species. Nanjirinji A & B is proposed to be split between VLFRs in the forested
areas and WMAs for the wooded grassland areas with wildlife movements.

Changing existing and proposed Protected Areas (R#®sYWMAs may result into some costs. The costs
may include lack of access to timber and building poles as these activities are not allowed in WMAS. In
addition, increased wildlihuman conflicts are likely to happen if the wildlife populations in the
proposed WMAs will increase. Specifically, crops being raided by wild animals, livestock being eaten by
wild predators and threat to human life are top on the list of such likely conflicts.

On the other hand, there are benefits that could be accrued fromsii&. The benefits are increased
security for wildlife as in WMAs animals are better protected and managed if the resources needed for
management are made available, and tourist hunting through which villages will benefit from revenue
that will be colleted. The ownership of the resources by the villages will, at some levels, reduce
poaching as it is expected there will be collective protection effort by the villages or communities where
the WMAs are.

However, the majority of the proposed PAs are neitlserveyed nor inventoried, aspects that are
important for designating their protection status. Accordingly, changing protection status of any PA
should be done subject to supporting evidence. Secondly, the proposal should fit within the existing
National Pticies and Legislations. For example, according to Reference Manual for Implementing
Guidelines for the Designation and Management of Wildlife Management Areas (WMAS) in Tanzania
(2003) stipulates that

Wildlife management areas may be established in tileWwing areas:

1 Areas that are outside of core wildlife protected areas

Areas used by local communities

Areas within the village land

And also no area shall be designed as a WMA unless it meets the following criteria

It has significant accessible resources

It is ecologically viable or forms part of an ecologically viable ecosystem.

It belongs to one or more villages in accordance to the relevant provisions of the legislation
governing village land, and other legislation relating to occupation and usdagfeviand.

=A =4 4 4 8 -9
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Wildlife corridors

Due to its large size and different bands of vegetation progressing from inland to coast and richness in
different wildlife species Kilwa landscape, has a nundfewildlife corridors (Figure 32vhich animals

use while in seah for food, water, refuge and or for reproduction purposes. During this study, the
following corridors were identified:

1 Matapwa FRPindiro FRNgarama North FRKiwawa proposed VLERitundumbea FR
Uchungwa open areas/Namateule Plate&elous GR.
1 Likawage mposed VLRR.iwiti VLFRUchungwa open aredblamateule Plateau.
T Uchungwa open areddlamateule Plateua to the shores of Indian Ocean along the small delta of
Mavuiji river.
T Namateule FRthrough Bioshape jatropha farmiyibarawala proposed Local Authorityrest
Reserve (LAFRMbarawala Plateau.
1 Kisangi VLFEKikole VLFR;Ruhatwe VLFfatandu villageMtu kwao villageshores of
Indian Ocean.
1 Ngarama North Fe¥otel tatuigNamakongorgshores of Indian Ocean.
T Selous Game Reserghlitarure FRthrough Bioshape jatropha farNamateule Mavuji - shores
of Indian Ocean.

The potential establishment of larger areasJatrophaplantation in this landscape blocks an important
elephant corridor which stretches from Magwa FR to Selous GR. Also a corridor from Selous GR
Namateule Mavuiji to shores of Indian Ocean could be blocked.

A previous study by Perkin et al. (2008b) also revealed the following potential corridors:

9 A corridor to the North West linking Uchungwpam areas with Mitaure FR.

1 A corridor linking Pindiro FR and Ngarama north FR.

1 A potential corridor linking Pindiro North along the Mbarawala plateau North to Uchungwa open
forests.

There is considerable overlap between these past corridors and the lfladdmes presented in Figure
12. For example Uchungwa aeaMitarure , ,Pindiro and Ngarama north FR corridors are part of the
reported Matapwa FRindiro FRNgarama North FKiwawa VLR®itundumbea FRUchungwa
FR/Namateule Plateg$elous GR corridorinfilarly, Pindiro North along the Mbarawala plateau North
to Uchungwa forest corridor is part of the Namateule;ffRough Bioshape jatropha farmiylbarawala
proposed LAREMbarawala Plateau corridor.

The simulated corridors (Figure Ld8iverge from settlerants despite the shorter distance between PAs
if it could pass through them. This is because the Corridor Designer software considers among other
factors, the suitability of the corridor.
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Figure 12Map of Kilwa Landscape and simulated wildlife corridors
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Figure 13Forest areas on the Mbwalawala and Uchungwa Plateaux in Kilwa district, also showing
the location of the bioshape biofuel plantation areas (Perkin et aB2@ising data provided by
Sokoine University and Conservation International)

Lindi Landscape

The landcape includes a narrow coastal plain, rising in a series of sandstone ridges that run more or less
parallel to the coast. The lowland areas have deep, leached sandy soils derived from terrestrial sands,
gravels, calcretes and laterites of Miocene to Rbeisne age (Perkin et al. 2008c).

The Rondo, Noto, Chitoa, Mputwa and Likonde plateaus are composed of soft friable Miocene sands and
the smooth tops of these plateaus appear to be remnants of an ancient rolling Miocene surface that is
being eroded awayhtrough a process of retreating scarp erosion (Burgess and Clarke 2000). Small
patches of forest are located on and around these plateaus, as well as near the coast.

The altitude of the landscape ranges from @asi at the coast to 900 +asl on the westerrside of the
Rondo plateau. The Noto Plateau extends up to 534 m and the Chitoa plateau extends up to 260 m.

Table 14:Summary of forest reserves in the Rondo Landscape

Forest Area Status Altitude Vegetation types Reference
Reserves (m)

Chitoa 770* CGFR 240420 Dry evergreen forest, riverine | Clarke (1995)
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forest, dry semideciduous
forest, scrub, woodland /
fallow.

Burgess &
Clarke (2000)

Litipo 1000 CGFR 180-280 Dry evergreen forest, riverine | Chrke (1995),
forest, dry semideciduous Burgess &
forest, scrub, woodland Clarke (2000)

Dimba 2687 CGFR 75-150 Dry forest, thicket and Clarke (1995)
plantation. Burgess &

Clarke (2000)

Rondo 14060 CGFR 465- 885 Dry evergreen forest, riverine | Clarke (1995)
forest, dry semideciduous Burgess &
forest, scrub, &oodland Clarke (2000)

Ruawa 2949 CGFR 150460 Dry evergreen forest, riverine | Clarke (1995)
forest, dry semieciduous Burgess &
forest, scrub, woodland/fallow, Clarke (2000)
groundwater pandanus

Makangala 1271 LGFR 200280 Miombo woodland , dry semi | Clarke (1995)

approx deciduous forest, evergreen
thicket

Mtama 1027 LGFR Mainly woodland withtrial Clarke (1995)
plots of Pinus carribeandP.
insularis

Nyangamara | 1120.2 LGFR Dry semidecidous forest and | Lindi DFO
woodland

Mtama 1040 LGFR Miombo woodland

Matapwa 16493 CGFR Mialy woodland, dry deciduouq Lindi DFO
forest ,riverine forest

Nandimba 1250 GGFR Said to be dry sendeciduous | Lindi 0FO
forest, the forest is in Ruangwd
district.

Noto 12000** | No status| 250497 Dry evergreen forest, riverine | Clarke and
forest, dry semideciduous Prins (2006),
forest, scrub, & woodland

Nndawa 646 VLFR Approx. Said to be mainly miombo Lindi DFO

450-600 woodland, dry semideciduos

Njau 93 VLFR Saidto be miombo woodland | Lindi DFO

Lwii 949 VLFR Mainly dry deciduous miombo| Lindi DFO
woodland

Namangale | 221 VLFR Dry deciduous miombo Lindi DFO
woodland

Mihima VLFR approx. Parinari andBrachystegia

450600 woodland, dry semdeciduous

forest, evergreen thicket
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Nndawa 646 VLFR Mainly woodland with forest | DFO Lindi
patches.
Mnamba 93 VLFR Said to be mainly woodland DFO Lindi

with forest patches.

Namupa 109 VLFR Said to be mainly woodland DFO Lindi
with forest patches

Source Perkin et al. (2008c)

Other Village Land Forest Reserves not include Liganga and Mtene which like many VLFRs, are not
surveyed and inventoried and therefore, there is no realistic data on them.

Table 15:Summary ohew Village Lan&orest Reservasithin Lindi landscap@ashaigili et al. 2011)

Forest name Area (ha) | Area (ha) Status Source
2010 2011
Ruaha - 118.76| VLFR WWF
REDD Project - 11672.03| VLFR TFCG
Njau - 94.94| VLFR WWF
Nandambi - 3635.41| VLFR WWF
Nambidi - 144.07| VLFR WWF
Namangale - 215.31| VLFR WWF
Milolo -REDD - 1210.91| VLFR TFCG
Mihima - 3211.14| VLFR WWF
Lwii - 998.65| VLFR WWF
Ntene A - 5273.64| VLFR WWF
Liganga - 3457.62| VLFR WWF

SourceKashaigili et ak011
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Figure 14Protected Areas in the Lindandscape(from Kashaigili et al. 2011)

This landscape is characterised by deep, leached sandy soils derived from terrestrial sands, gravels,
calcretes and laterites of Miocene to Pleistocene age. There is severe erosion where trees had been
cleared on thdorest boundaries.

Most of the major rivers supplying water to Lindi District originate at the base of the Rondo, Noto or
Chitoa plateaus. As such these areas are important water catchments. Rivers flowing from the eastern
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side of the Rondo Plateau incleidhe Nyengedi river which then flows into the Lukuledi River and the
Nali and Mirole streams which contribute to the irrigation schemes around Lutamba. At the southern
base of the Chitoa plateau there are two lakes, Lake Lutamba and Lake Nampawara upbpictt s
smallscale fishing activities in the communities living at Lutamba, Milola and Nampawara. From Lake
Lutamba flows the Ngahava River. The valley between the Noto and Chitoa plateaus is the source of the
Mahuiui River which provides water to Lindiwia Several rivers flowing towards Ruangwa have their
sources at the western base of the Rondo Plateau.

¢KS fIFINBSadG F2NBad Ay GKS I yRenGMAX{A a- guiRec yaee aFy 2085
Lindi district, Lindi region. Rondo foresserves comprise an area of 14,060 ha of both plantation and
natural forests. The forest is located on part of the Rondo (Mwera) plateau at around 870 m asl (to a
maximum of 885 m asl). The Rondo Forest Reserve receives a single rainy season (Niblagmlveth

an average annual rainfall of 1088 mm (198479) recorded at the Rondo Forest station. Temperatures
vary between 11°C and 32°C with the coolest period between June and August (Annual Report of the
Forest Department, 1952).Part of the forest isifid on the escarpment edge from 465 m asl in the
Mchindiji, Mtandi andNanyolyo valleys. The reserve is about 4 km from Ntene Rondo village, itself
approximately 60 km west of Lindi. The Rondo Forest Reserves are found along the eastern facing ridges
or on slightly raised ground east of the ridges. Further inland there are a number of deeply fissured
plateau and on these are the better stands of remaining forest. The forest is also found along some of
the river valleys that drop from these plateaus.

Wildlife corridors

Four animal movement corridors have been identified. First, is the elephant corridor which connects
Matapwa Forest Reserve in the North and Ndawa forest area in the South. This corridor goes through
Namunda, Mputwa, Nahoro, Mtere village aseand Rondo Forest Reserve (Figure 14). Elephants start
their journey at the Mbwemkuru River between September and October and move southwards to
Ndawa FR. However, once they are within this southern area the animals may remain in the region of
Rondo FRputo three months before they start their way back to Matapwa FR in the North in January to
February.

Another corridor connects Matapwa Forest Reserve to Kilangala forest area through Namikongo area
and Dimba Forest Reserve (Figure 14). This is also usiedly by elephants during the crop growing
aSlhazyo® . dZFFIE2Q Y20SYSyld O2NNAR2NAR NS5 Ffaz2 LINB
codzaS O2NNAR2NB dzaSR o0& StSLKIyjdaod ¢KS . dZFFlIf2Sa
Noto Plateau andandamoro and Noto Plateau (Figure)15Another route which was identified is the

one believed to be shared between buffaloes and elands. This connects Mandawa and Mihima through
grassland areas on the west side of Rondo FR.

3
G

It should be noted, however, that among the animals mentioned only elephants appear to have
permanent routes unlike others that change routes from time to time. Moreover, unlike simulated
corridors that generate routes away from villages, some of the ifledtanimals routes, which are
historical in nature, pass close to even through villages (Figure )1&ausing humawildlife conflicts.

For example, the identified animal corridor between Matapwa FR and Dimba FR passes through
settlements, which have o habitat suitability according to calculations by the Corridor Designer. This
corridor has been associated with crop raiding. It is likely that the corridor existed before the
establishment of villages which did not consider animal corridors.
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Figure 15Map of Lindi Landscapsimulated corridors (from Kashaigili et al. 2011)

Zanzibar Landscape

The Zanzibar landscape consists of two main islands, the northern island of Pemba and the southern
island of Unguij® tKSasS AaflyRTcbh® a88dmksS

longitude.
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All regions of Unguja and Pemba, and in particular the remaining patches of coral thicket forests, are
severely threatened bg very high human population dengi(400 individuals/kr), which is increasing

at an estimated rate of five percent per year (three percent intrinsic and two percent immigrafite).

grad YlFa22NRGe 2F %Iyl AorNR&a KdzYly LRLMzZFiA2y Aa R
4dzOK Fa o0dzAf RAY3 LRfSaz FANBG22RI YR OKINO2Ff @
urban population is heavily reliant on firewood and charcoal for cooking. Wood cutting to supply this
RSYlIYR 02y iAydzSa (2 oS wildifeyYZar&iBaNk dufeNts losing anzstirdteg T A 6 | N
1.2 percent of its forest each year. Thus, in order to conserve Zanzibar remaining wildlife and ensure the
genetic viability of these species into the future, all of the remaining forests patchesrtampdo

wildlife must be identified, protected and linked by functional corridors in a comprehensive Protected

Areas (PA) network of community and government forests.

3.9.1 Unguja lsland

Unguja island, the largest in the Zanzibar archipelago, is located @rcahtinental shelf and is
separated from mainland Tanzania by approximately 40 km by the Zanzibar channel. Unguja island is a
small island of approximately 1650 kiand is largely old coral reef and sand bar. The island has been
separated from the maiahd for approximately 10,605,000 years due to a rise in sea level.

The western portion of Unguja Island receives more rain, and is more fertile containing soils derived

from limestone or norcalcareous sediment. Historically, this portion of the islengresumed to have

supported tropical high forest. Large scale deforestation in this region began during the €arly 19
century with the arrival of the Omani Arabs who replaced the original forest with coconut and clove
plantations and food crops. Theastern half of the island is much drier and consists of old coral rock
sparsely covered with variously sized pockets ofyemvn sandy soil. These conditions would have

given rise to deciduous woodland and dry evergreen bush. Today, this area, thendaaifeof the

island, still supports dry evergreen bush (or catdk A O1 SG F2NBadv 6KAOK A& g4
remaining wildlife is found.

hy !y3dz2l GKS NBYFAYyAy3 o0Said KFEoAGIEG F2NJ %yl Aok N
the development of the PA network include: Joz@tiwaka Bay National Park (JCBNP), Kiwengwa
PongweForest Reserve (KPFR) (Figurg, i6e High Protection and Low Impact Use zones of the
community forests surrounding JCBNP (17 Communities) and KPFR (10 caesipamit the Proposed
MuyuniJanbiani Forest Reserve (Figure)1These forests are all still relatively well linked by a series of

5 corridors (Figure 15,16). These habitat corridors are mainly on community lands, overlap the
Proposed Muyurdambiani Brest Reserve, and are all actively used by wildlife (as determined by
reconnaissance surveys and camera trapping). However, many of these connections might be lost in
coming years due to agriculture expansion and cutting for building poles, firewoodclaatoal

production. Hence corridor conservation is an urgent priority at present (Siex et al. 2011).






