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Preface

Mozambique has long recognized that its development
cannot be sustainable without ensuring the conservation
of its biodiversity. Numerous examples confirm tle silent
but key role biodiversity plays in poverty alleviation
efforts, with Tourism, a sector heavily dependent on our

fauna, flora and landscape heritage, illustrating well the

contribution it brings to the economy of the country both
in terms of revenue and employement. The need to ensure that our rich biological
heritage contributes, in a sustainable way, to the development of the country has led
Mozambique to develop continued efforts at the national and international levels. One
of the significant geps taken was the signature of the UN Convention on Biological
Diversity (CBD), in 1992, at the World Summit on Environment and Sustainable
Development- Rio Summit. With the ratification of this Convention by the Legislature
two years later, Mozambique lecame a State Party to the Convention, taking on the
commitment to promote international cooperation on the management and sustainable
use of biological resources for the implementation of the three objectives of the
Convention: the conservation of biologial diversity, the sustainable use of its

components and the fair and equitable benefit sharing from genetic resources.

The Fifth National Report, now being published, offers us an assessment of the state of
biodiversity, its tendencies and implications fo the well-being of our communities, and
brings to the fore some of the significant advances that the country has made through
actions undertaken by different sectors, highlighting also some of the challenges that
still remain, in particular in regards tothe achievement of the Aichi Targets (established
for the period 2011 - 2020) and of the Millennium Development Goals (set for 2015).

Of the significant progress made in different areas, | would like to highlight the
investment made in our national proteced areas system, which currently covers
approximately 26% of the national territory clearly exceeding the target internationally

established of 17%, the establishment of the Institute of Traditional Medicine, the
4



Namaacha Ethnobotanical Center in and the &alhazine Ecological Park, among other
initiatives which have contributed to the conservation of biodiversity. | would also like
to highlight the steps taken to strengthen the national legal framework for the
Conservation of Biodiversity, where the Law andRegulation on Forestry and Wildlife,
the Conservation Areas Act, the Criminal Code and the Program for the Protection of
Natural Resources and the Environment, all approved this year of 2014, are undeniable
landmarks. Yet, we still have serious challenge® overcome in a few areas, including
the effective implementation of the legal and policy framework, the systematization and
dissemination of information on biodiversity and on the use of scientific and traditional
knowledge, the rehabilitation of ecosystms, and the update of the Strategy and
National Action Plan for Biodiversity Conservation in Mozambique (NBSAP), which will

soon be completed.

The 5th National Report is part of these efforts, a first step which provides a solid
analytical foundation for the definition of national priorities and the formulation of

specific guidelines that will shape the new Strategy and National Action Plan for
Biodiversity. This is an effort which requires the active involvement of all, as only
together we can produce tle transformational change needed to ensure the sustainable

development of our country.

The Minister

Dr. AlcindaAntonio de Abreu



ACKNOWLEDGEMENT

On behalf ofMICOA | would most like to acknowledgeall those whq, either individually
or on behalf of a wide range of government institutions, academia, civil society
organizations, private sector anddevelopment partners, contributed in different ways
in the preparation and review of the different drafts that emerged during the
preparation of the Fifth National Report onthe Biological Diversityin Mozambique.

| would like to express my special gratitude to the consultant team at the Eduardo
Mondlane University, coordinated by Dr. Cornelio Ntumi, that worked tirelessly and

with great enthusiasmin preparing this report, and to the membersof the Biodiversity

Unit and their institutions and organizations. The all have demonstrated a long
commitment and devotedeffort during our common companionship, asn essence this

is anintersectoral work.

The Nationd Focal Pointand Director for the Conventionon Biological Diversity

Enga. Anselmina L. Liphola



CONTENT

ACRONYMS 11
1. INTRODUCTIO N 20
1.1 THE BOTTOM LINE 20
1.2 BIOPHYSICAL AND SOGETCONOMIC ASPECTS 20
1.3 REPORTOBJECTIVES 24
PART I. STATE TRENDS AND THREATS TO BIODI VERSITY 25
1. IMPORTANCE OF BIODIVESITY INMOZAMBIQUE 25
1.1.FOREST RESOURCES 25
1.2 FISHERY RESOURCES 25
1.3.WILDLIFE 27
2. SGNIFICANT CHANGESMD TRENDS OF BIODIVESITY INMOZAMBIQUE 27
2.1.DIVERSITY OF ECOSY$TE 27
2.1.1 Terrestrial Ecosystems 30
2.1.1.1. Major phytogeographic regions 30
2.1.1.1. Brrestrial ecoregions 30
2.1.2 Aquatic ecosystems and wetlands 30
2.1.3 Marine and Coastal Ecosystems 33
2.2.SPECIES DIVERSITY 34
2.2.1. Endemic species 36
2.2.2. Threatened and endangered sgies 41
3. MAIN THREATS TO BIODVERSITY 50
3.1 MAIN CAUSES 50
3.1.1. Conversion loss and fragmentation of natural habitats 50
3.1.2. Overexploitation of some species 59
3.1.2.1. Overexploitaibn of plant species 59
3.1.2.2. Overexploitation of species of fauna 59
THEFIGURE26 PRESENTSHE SHARK SPECIES C&HT, SOME & THEM ARE ENDANGEREACCORDING TO
IUCN. 66
3.1.3. Invasive species 67
3.1.4. Rollution 70
3.1.4.1. Air Pollution 70
3.1.4.2. Pollution due to the exploitation of mineral resources 72
3.1.5. Gobal climate change 73
4.2. Main threats to conservation areas 75

PART II: NBSAP, ITS IMPLEMENTATION AND T HE INTEGRATION OF
BIODIVERSITY 78




1. NATIONAL BIODIVERSITYTARGETS 78

2. Update of the National Biodiversity Strategy and Action Plan 78
3. Measures taken to implement the Convention and results 79
3.1UNDERTAKEN INITIATIVE 79
5. The integration of biodiversity into relevant sectors and strategies for poverty reduction and other
key transversal policy instruments 93
5.1. INSTITUTIONAL ARRANGEIENTS FQR ENVIRONMENTAL MANSEMENT 93
5.3 THE INTEGRATION OF @DIVERSITY ACROSSCI®RS 98
5.4 THE INTEGRATION OF BDIVERSITY IN VARIZS TRANSVERSAL SER® 101
5.5 The integration of biodiversity into the programs of other actors 103
6. Tools used for the integtion of biodiversity 104
7. Synergies in the implementation of the conventions and related agreements 104
8. The state of thenplementation of the National Biodiversity Strategy and Action Plan (NBSAP)
105

PART Ill - PROGRESS MADETOWARDS ACHIEVING TH E 2020 AICHI BIODIVE RSITY
TARGETS AND CONTRIBU TION TO THE RELEVA NT 2015 TARGETS OF THE

MILLENNIUM DEVELOPME NT GOALS 114
2. The Aichi targets 114
3. Contribution of the actions in the implematiin of the Convention and into achieving the relevant
targets of the Millennium Development Goals in the country 132
3. Lessons learned from the implementation of the Convention in thaygount 133
REFERENCES 134




LIST OF TABLES

TABLE 1. SOME OF THE SOCIGECONOMIC AND ECOLOGCAL CHARACTERISTICS OFMOZAMBIQUE. ................... 23
TABLE 2. CONSERVATION STATUS @& DIFFERENT ECOREGINS THAT OCCUR INMOZAMBIQUE (BURGESS ET AL,
1200 PSSP 31
TABLE 3.LIST OF MAJOR GROUP®F ORGANISMS IN MARNE WATERS OFM OZAMBIQUE (SOURCE FISCHER ET AL,
1L 1 ) PP 36
TABLE 4. SPECIES OF BIRDS THADESERVE PARTICULAR ATENTION IN MOZAMBIQUE. ......uuiiiviieiiieeiiieeeeimenna 44
TABLE 5. HUMAN POPULATION LIVING WITHIN CONSERVATIONAREAS (WWW, 2007)....c.ccoiiiiiiieeeiiiiiieeeene 75
TABLE 6. MOST KILLED FAUNA IN THE CONSERVATION AREAS AS WELL AS THE TYPES OF INSRUMENTS USED...77
TABLE 7.LEGISLATIVE POLICIESAND INITIATIVES ADOPTED. ...etvvtuueetertuneerestnnmnasessssnneeesessnneesssnnnmennnnaenes 81
TABLE 8. INITIATIVES FOR PARTICIPATORY MANAGEMENT OF NATURAL RESOURCEYSITOE ET AL., 2007).......... 82
TABLE 9. BALANCE OF THE IMPLEMENTATION OF THEMINISTERIAL DECREEN®. 93/20058ETWEEN 2005AND
2011;SI=NO INFORMATION (CHIDIAMA SSAMBA ET AL., 2012)..cccceieieiie i cceeee e 84

TABLE 10.BUDGET ALLOCATION TO THE ENVIRONMENTAL AREA IN THE STATE BUDGET (APEMETA 2013)....86
TABLE 11.REVENUES FROM THE ENVRONMENTAL SECTOR DRRIVED FROM FEES ANDFINES (20082010)

(Y L@ 2 0 5 OSSP 87
TABLE 12.REVENUES FROMTOURISM PARKS AND PROTECTEDAREAS(20052010)(MICOA, 2011)............... 88
TABLE 13.PROTECTED AREAS CREAED BY THE MOZAMBICAN GOVERNMENT BETWEEN2009AND 2014.......... 92
TABLE 14.STATUS OF IMPLEMENTATION OF THENATIONAL BIODIVERSITY STRATEGY AND ACTION PLAN (2003

720 1 0 ) 106
TABLE 15. SUMMARY OF THE PROGRES MADE BY MOZAMBIQUE TO ACHIEVE THE AICHI BIODIVERSITY TARGETS

.................................................................................................................................................... 115

List of Boxes

BoXx1.BIODIVERSITY OGORONGOSNATIONALPARK YA

BOX2.INSECT BIODIVERSITM MOZAMBIQUE. ... ..cuuiituitns e s e s staeesas s mmmmmmms s s s a0 e s sss s nmmmmmmns s 5 0ss0nsssne s smmnODhs
BOX3. DIVERSITY OPLANTS INMOZAMBIQUE. ......ceieieieies s s e e e eeaese s s smmmmmm s s s s s s s smmmmm s e e e e e e smebB
BOX4. POACHING INVIOZAMBIQUE.........cceevvetuuns e cmmmmmms e e e e e s s e st mmmmmmmme 22255554 4+ + s 424222555255 1 smmmmmmmms «« 5 551 0 SO
BOX5. EXOTICSPECIES INVIAPUTOBAY......ictvtutiiieesees mmmmmmms s e s s eetessn s s s 01422444+ 4 5 s 440555500 10+« s+« OO

Box6. GRANTS PROGRAMME OREGLOBALENVIRONMENTFUND INMOZAMBIQUE
Box7. CONFLICT BETWEEN HUNNSAND WILDLIFE INVIOZAMBIQUE BETWEEROO7 AND2013.......covvivvniiinnes 99
BoX8. THE GOALS ACHIEVED TME IMPLEMENTATION ENBSAF2003-2010 IN MOZAMBIQUE......ccccceeevvvei e 112




LIST OF FIGURES

FIGURE 1. MAP OFMOZAMBIQUE SHOWING THEIR NATIONAL AND INT ERNATIONAL BOUNDARIES. ...........cuu...... 22
FIGURE2. HYDROGRAPHIGNETWORK OAVIOZAMBIQUE ILLUSTRAING ITS MAJOR RIVERSAKES AND PONDS........ 26
FIGURE 3. CONSERVATION STATUS & THREE PREDOMIANT EOSYSTEMS INMOZAMBIQUE .......ccvuevvuneiiinnnnnn. 27
FIGURE 4. GROWTH OF THEM OZAMBIQUE SURFACE AREA PROTECTED FOR BIDIVERSITY. ..cvvvuieeeeeiiiieeeeeeennnne 28
FIGURE5. DISTRIBUTION OF PROTETED AREAS INMOZAMBIQUE AND THE VALIDITY PERIOD OF THHER

DECLARATION AREAS. ...ituuiieitttuteeeettttesaaeeeesstutaeeststaaeessstnntasaessstanseeesestteesannnrerieeerernaeerernnnnn 29
FIGURE 6. LOCALIZATION OF WETLANDS INMOZAMBIQUE. ......utuiieiiitiiieeeeetiieeesseeseetaseesestanseesesmnmsannaeessnnnns 32
FIGURE 7. EVOLUTION OF MANGROVE COVERAGE INMOZAMBIQUE BETWEEN1963AND 2007........cccoeevvvvvvnnnnnes 34
FIGURE 8. DIVERSITY OF SPECIESAND THEIR RELATIVE PROPORTION(MICOA, 2003,SCHNEIDER ET AL, 2005) 35
FIGURE 9. DIVERSITY AND ENDEMISM OF THE MOUNTAIN REGIONS OFAMOZAMBIQUE. ......cccvueiiieeeinieeiinceeeeeens 38
FIGURE 10. RECORD OF THREATENELSPECIES INMOZAMBIQUE BETWEEN2002AND 2014..........eeeevviiiinnnn. 42
FIGURE 11. PERCENTAGE OF THREATEIED AND ENDEMIC SPEQES BY TAXONOMIC GRAUPS .......ccevvvevvnnnnnnnn.. 42
FIGURE 12. CONSERVATION STATUS @& PLANT SPECIES INCUDED IN THEIUCN RED LIST IN MOZAMBIQUE....... 43
FIGURE 13.LOCATION OFIMPORTANT BIRD AREAS INMOZAMBIQUE. . ..uuivtiiiiiiiiiiiiieineitieeessnsesnessnessneesnessnnee 48
FIGURE 14. AREAS OF BIRD ENDEMISA IN MOZAMBIQUE. ... .cvuiiuiiitieiiiiiiieeniernnteesnissnsesnessneesnessninensnessneesneesn 49
FIGURE 15. POPULATION GROWTH INMOZAMBIQUE BETWEEN1980AND 2015........ccciiiiiiiiiii e, 51
FIGURE 16.EVOLUTION OF THE AREABURNED IN THE LASTLOYEARS. . .cttui it eeiiieeiiee s e e e eet e e eanneesieeeannees 52
FIGURE17. HABITATS THAT WERE MGT AFFECTED AND THR BURNED AREAS BETWEN 2002 AND2012. ......... 53

FIGURE 18. COMPARISON OF BURNEDAREA AND BIOMASS HABITATS OF MOZAMBIQUE BETWEEN1990AND
D24 0 SRR 54

FIGURE 19. FREQUENCY OF FIRES INMOZAMBIQUE. NOTE THAT THE CENTRALREGION OF THE COUNTR TENDS
TO REGISTER HIGHER REQUENCY OF FIRES-REQUENCY OF FIREB IN MOZAMBIQUE. NOTE THAT THE

CENTRAL REGION OF THE COUNTRY TENDS TO EGISTER HIGHER FREQENCY OF FIRES.......cccvvvvneeeeennnnnn. 55
FIGURE 20.EVOLUTION OF THE PERENTAGE OF CULTIVATEDAREA (SOURCEFAO 2012).......cuviiiiiiieeeeiiieeinis 56
FIGURE21.DECLINE IN PASTURE AREA (SOURCEFAO 2014)......cciiieeeiiiiiie et eeeeie et e e e e e eeeveaa e e 56
FIGURE 22. GROWTH OF CATTLE INMOZAMBIQUE BETWEEN1960AND 2010(SOURCEFAOQO 2012).................. 57
FIGURE 23. EVOLUTION OF FOREST REA WITH EXOTIC SPEQES INMOZAMBIQUE. ......ccuvieniiiniiiieeenesimneesrnenanns 58
FIGURE 24.LICENSES CERTIFICATES AND EXSTING MINING CONCES$ONS INMOZAMBIQUE IN 2010................ 61
FIGURE 25. TRENDS OF KILLING OFSPECIES THROUGH OFRIAL QUOTAS APPROVEDAND UNDERTAKEN WITH THE

MINIMUM LEVELS OF POACHING IN MOZAMBIQUE. ......uuiitiieieieeeeee e eeee e e e e e e e e e te e e et e e eemmraeeetaeeeeannaes 64
FIGURE 26.REPRESENTSTHE SHARK SPECIES CAGHT, SOME OF WHICH AREENDANGEREDSPECIES ACCORDING TO

L0 L 66
FIGURE 27. CO2EMISSIONS DUE TO BURNINGOF CROP RESIDUES ANIFOREST CONVERSION INVIOZAMBIQUE

(72 200220 1 I 71

FIGURE 28. TRENDS OFCOZ2EQUIVALENT EMISSIONSFROM LIVESTOCK, APPLICATION OF LIVESTOCK MANURE IN
MoOzZAMBIQUEFIGURE 29. TRENDS OFCOZ2EQUIVALENT EMISSIONSFROM LIVESTOCK, APPLICATION OF
LIVESTOCK MANURE IN MOZAMBIQUE ... .cuuituiitieiteetteeteenntestsesesnessntesnetnimentessssesnestnsssnsetnessisenssnnes 71

FIGURE 30. LEVEL OF IMPLEMENTATION OF THE17 PRIORITY ACTIONS INTHE NBSAP2003-2010................. 111

10



ACs
ANAC
CBD
CBO
CITES
CONDES
DANIDA
DPCA
ENAMMC
FUNAB
FNI
FUNAE
GEE
1AM
MCRN
MICOA
MOPH
NBSAP
NAPA
ODM
ONGs
PARPA
PASAN
PEDSA
PEDD
PESOD
PDUT
PQG

ACRONYMS
Conservation Areas

National Administration of Conservation Areas

Convention on Biological Diversity

Community-Based Organization

Convention oninternational Trade of Endangered Species
National Council for Sustainabléevelopment

Danish Agencyfor International Development

Provincial Directorate for the Coordination of Environmental Affairs
National Strategy forAdaptation and Mitigation of Cimate Change
Environment Fund

National Research Fund

National Energy Fund

Greenhouse gagffect

Institute of Agricultural Research of Mozambique

Community managementof natural resources

Ministry for Coordination of Environmental Affairs

Ministry of Public Works and Housing

National Strategyand Action Plan forthe Conservation ofBiological Diversity

National Action Programfor Adaptation to Climate Change
Millennium Development Goals

Non-Governmental Organizations

Poverty ReductionPlan

Action Plan on Foodsecurityand Nutrition

Strategic Plan for theDevelopment of the Agricultural
District Development Plan

District Socio-Economic Plan

District Land Use Plan

GovernmentPlan (2009-2014)
11



Executive Summary

This report describes andpresents the status and trendsof biodiversity, by analyzing
the threats and the impacts of biodiversity losses to the human lifes in Mozambique; it
also presents the measures and the initiatives undertaken by Mozambique in
implementing the objectives of theConvention on Biological Diversity(CBD)since the
last National Reportpublished in 2009.

Biodiversity has a paramount role in the national economy ; it contributes to
poverty alleviation as well as for the general economic development This report
highlights some revealing features of thisvital role, among which the fact that more
than 80% of the population usesmedicinal plants andvarious non-timber products for
their survival. The role of the biodiversity can be seenn the development ofdifferent
economy sectorslike for examplethe commercial wood sector 26.9 million hectares of
wood per year arebeing commercially exploited), the energy sector(about 90% of the
rural energy comes fromfirewood and charcoa), the fishery production sector, (it is
estimated that the sharing of the fishery sector to the national GDPis about 2%
contributing with a significant number of working placesand tourism sector, sharing
MZN 32.7 billion to the national GDPin 2013 and being an important source of
employment and contributing with 6.4% of total employment (718,000 jobs) of the
country.

The richness of the country in terms of biodiversity is due to théigh diversity of the
existing ecosystems. There are four main categories of natural ecosystems in
Mozambique (i) terrestrial, (i) marine ecosystems (iii) coastal ecosystemsand (iv)
lake ecosystemsThe country hasfive different biomes subdivided into 12 ecoregions
most of whichare critically endangered Floristically up 4 phyto-geographic regions are
recognized namely:(i) Regional centre of Zambezian endemism(ii) Swabhilian regional
centre of endemism, (iii) Swabhilian-Maputaland Regional transitional zone and (iv)
Maputalalad-Tongolandcentre ofendemism

In terrestrial ecosystems forests have a prominent rolegovering 406,000 km2 (about
51% of the country's surface ared, while other vegetation types cover approximately
147,000 km2 (19% of the country's surface areq.

Marine and coastal ecosystemgcoastal dunes and sandybeacheg occupy an area of
approximately 572,000 kmZ2, about 42% of the country. To the marineenvironment, it is
estimated that seagrass ecosystems have coverage of 439 km2 and 1,890 kmz2 in
Mozambiquecoral reef, whose conservation statusis generally good.The coverage area
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of mangroveshas reducedsignificantly over the past40 years and is nowestimated &
being 446,712 hectares

Mozambique also presents a significant diversityof known species (registered)
occurring in different areas of the country; it is estimated that they represent a small
fraction of the total number of the existing species. Although there is limited data to
analyse the tendencies several indicators suggest the decline ofthe numbers of many
species Overall, about ten thousandspecies have been recordedof these, a total of
4,271 terrestrial are distributed as follows: 72% represented byinsects; 17% of birds;
5% by mammalsand amphibians remaining 2%.

Recentrecords raise thenumber to 5,781 of plant speciesto over the 140 figure that has
been known so far, of which 35 of are new taxa for the science (identified in Cabo
Delgadg North of the country) and the other 105 species are new records for
Mozambique (67 of were recorded in CaboDelgadq 26 in the mounts Namuli and 12in
the mounts Mabu). Of the total number of plant speciesrecorded in the country, about
800 species areendemicor nearly endemic. The mountainousareas ofMozambiqueare
relatively rich in endemic specieswith at least 45 species ofplants that are only found
in Chimanimani.

The number of threatened speciegespecially plants, fish, birds and mammalg shows
an increasing trendin Mozambique The proportion of threatened speciess higher for
birds and mammalswhile the largest number of endemic speciesis found in reptiles
and insects

Genetic diversity seems to be indecline both in natural ecosystems andn agricultural
and livestock production systems However, the extent of this decline and its overall
impact has not beendocumented During the implementation of the Conventionthree
native A O A Adttl@ &nd goatswere identified . However, the trend to replace them with
exotic specieshas beenobserved At the time of preparing tis report, the Government
has launchedseveral actions in the framework of conserving the genetic diversity,
including a national breeding program (resuming the program of artificial
insemination). At the same time a project has also being implemented in order to
promote the use ofagro-biodiversity of local varieties of cropsand regular inventories
and collection of germplasmof the IIAM Centrefor Plant GeneticResourcesgene bank)
are beingdone. A germplasm of food cropsconservation, especiallygrains and legumes
in the gene bankof the Centre for Plant GeneticResourcesllAM aswell as a gardenof
medicinal plants in Ethnobotany ResearchCentrein Namaachawere established in the
future, the program of the establishment of Botanical Gardendor medicinal plants will
be extendedto other provinces. Currently, the Ministry of Science andTechnology
together with the Centrefor Ethnobotany Researchare jointly identifying possible sites

13



Main threats to biodiversity

In Mozambique, he main threats to the biodiversity are linked to human activities,
which constitute the direct causesof change inland cover and, consequently, the lossof
biodiversity ; human activitiesare developedat the level ofindividual parcel ofland,
householdor community. The main threatsto biodiversity are:

the conversion, loss,degradation andfragmentation of natural habitats
the overexploitation of certain species
the invasion by non-native speciesthat damageecosystems andhative species

pollution or contamination of natural habitats or species

= =4 =2 =4

climate changedamagng natural habitats or species

The impacts of biodiversity loss caused by land use changeare linked to human
activities. The presentreport offers the details of the different causes of biodiversity
loss, andt highlights the progressing tendencyevenoccurring at the time of writing the
report, as well as some of the deleterious consequences of this loss thoe country.

The overexploitation of some tree speciesmainly due to the illegal cutting of timber
speciesof high commercial valueis responsible for their extinction in along term. For
example only in 2012, between 189,615 and 215,654 cubic meters of timber, were
exported illegally, exceedingup to 154,030 cubic meters both the amount of licensed
timber exports, as well as the levels of allowable cut through forest licensing.,
threatening the sustainability of the exploitation of this resource. Besides the
consequences of loosing biodiversity, the country is registering significant losses of
financial resources. Onlyn 2012, Mozambiquehas lost about29 million U.S. dollars

The overexploitation of terrestrial fauna is of high concern for the country; itoccurs
mainly through poaching for subsistenceand commercial purposes The latter is more
focused on theslaughter ofwild animalsthreatened with extinction. Some of theofficial
data related to theslaughter of wild animals threatened with extinction (we recognise
they are lowe than the real numbers) show theseriousness of the problem.For
example between 2006 and2012 considerable numbers of rhinos wereslaughtered in
Mozambiqueand trends in elephantpoachingare alarming, showing an increased trend
of carcass ratioin the conservation areas, at the time of writing this report.Between
2009 and 2011, the carcassratio of elephants inMagoedistrict remained high (8.4 and
11%, respectively), tripled in Niassa National Reserveabout 83in 2009 to 271 in 2011

14



and between 2011 and 2013, the number of carcassesseen inthe Quirimbas Natonal
Parkrose from about14 to 84.

The overexploitation of marine specids alsoa serious problem, nainly dueto the illegal
fishing for international trade, with negative impacts on their populations. SSme marine
species like shark Sierra Buck Tooth Ca (Pristis microdon) Hammerhead Shark(S.
lewini) and Manta Ray(Manta sp.), were includedin Appendices | Il of CITESIin 2013.
Catches ofsome shark speciestend to be significant and some of thecaptured species
are endangeredspeciesaccording tolUCN

The impact of the overexploitdion of these resources for the country food security and
economy is of serious concern as is shown by the decrease inthe commercial shrimp
surface catches to about half in the period between 2005 and 2014he shrimp surface
is consideredto be afully exploited resource.

Other factorscontributing to the loss of biodiversity and are observedin the country

evenat the time of writing this report. Besidesthe conversion of some habitats to other
land use types due to the demographic dynamics and economic developmentthe

predominant agricultural practices, the growth of livestock farming and the growing

mining activity are contributing to an increased pollution threatening the resilience of
the ecosystems and the suiival of certain species

Climate changeis of concern it may lead to an increased vulnerability of certain
ecosystems(for example by enhancing the magnitude and the frequency of extreme
events as draughtsfloods and cyclones or other events like wildfies or coastal erosion)
leading to the lost of biodiversity and some habitat areas ifeffective measures are not
undertaken.

In order to reverse the present tendency of biodiversity lost the country need to
overcome several challenges amongst which the oserelated with the increasing
human population living within the conservation areas, poaching, and theonflict
between human populations and the wild animals. For the conservation efforts to be
well succeeded will mainly depend on the capacity to find efttive and sustainable
answers that can be able tdarmonise the existing conflicts, answers that have to be
laid on both the foundations of conservation as well as developmeiterests (it should
be noted that the mostpoached species are those having me touristic potential and
have more conservation value)t is edimated that between 2007 and 2013 more than
630 people were killed by crocodiles, elephantshippopotamus and buffalos 65% of
people of them were killed by crocodiles more than 1,290 animals were slaughteredas
problematic).

In the framework of the efforts undertaken, Mozambique is revising its 2003-2010
NBSARN order to adapt the country goals with thoseof Aichi (the goals internationally
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agreed by the parties of thdJNCBD in 2010 in order to achieve one of the main goals
to revers e the tendency to diversity los s in his newNBSARN preparation.

Despite the adversities encountered in the processof implementation, significant
progresswasachievedwhich can be summarizeds follows:

1 implementation of restoration projects in areas with degradedbiodiversity and
empowerment achieved through various financing mechanisms froject
management of biodiversityof coastalareasand marine areasin the provinces of
North and the restoration project of the National Parks of Limpopo and
Gorongos3y;

1 restoration of the areas with degraded biodiversity and the increase of the
institutional capacity achieved bythe implementation of projects with several
funding sources (for example, theproject on the management ofcoastal zones
and marine areasbiodiversity in the northern provinces of the country and the
restoration project of the Limpopo and Gorongosa national parls

1 registration of genetic biodiversity on ex-situ conservation (botanical gardens,
arboretum, seed banksgermplasmcollections and in-vitro) systems

1 increase of the percentage of the protectedreasfrom 11% to 26%, creating new
national parks and reservesincluding marine and coastalreas

i integration of issues related to the environment, including biodiversity in
different planning sectorsat provincial and district levels, and in several national
development programs, policies, strategies, as well as national intsectoral
programs (including for example TheStrategic Plan for the Development of the
Agriculture Sector) ¢ Tt p Tt Z ¢he Bwakegic Plan of thellAM 2011-2015, the
2015 Agenda,the Poverty Reduction Plan (PARP) 20132014, The National
Strategy for Development, the National Climate Change Mitigation and
Adaptation Strategy 2013-2025);

1 inclusion of the environment and biodiversity in school curricula materials
(primary and secondary levels);

9 launching programs"A student,a tree" and "A leader,one Forest’,

1 approval of the legislation to preserve biodiversity (the Law and Regulation on
Forestry and Wildlife and the Law on Conservation Area$;

9 reduction of the pressure on the forest resourceby implementing the initiatives
in the framework of renewable energy and prioritizing (between 2004and 2009,
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68 fixed institutional firewood stoves 6,254 domestic fixed stoves, 16,128
domestic stoves 29 ovens and bakery and 916 portable stoves (POCA) were
produced; sveral families, schools,prisons, schools,hospitals, companies and
NGOdhavejoined the useof these stoves.

1 the implementation of the principle that 20% of the revenue from the
exploitation of natural resourcesshould be givento local communities, valuing
the principles of sustainable management of naturatesourcesand the sharing of
benefits with those who own them.

1 environmental education programs have ben offeredto the local communities
for them to acknowledge the value ofthe forest protection; the education
programmes includes the launching of thenational programmes. "One leader,
one forest" program which resulted in the designation of about 22, 000
community forests; by 2010; the initiative "One child, one tree" resulted in the
planting of trees throughout the country.

The assessment of the level of accomplishment of the priority goals of the NBSRBP(3-
2010) indicates that of about 18% of the goals were fully achieved, 29% substantially
achievedand 41% achievedin a limited way, and about 19% of them have not been
reached at all. It should be noted thatall priority actions fully achievedrefer to the
conservation area of the components of biologcal diversity. In general, the aspectof
sustainable useof components of biologicaldiversity was unsatisfactory.

Taking into account that Mozambique is maintaining an acceleratedgrowth of its
economyat the rate of about 7% per year since 2004, beingthe majority of sectorsthat
supports the national GDP growthassociatedwith the protection of the environment in
general and with biodiversity in particular (these include agriculture, fishing, and
recently the discovery ofcoal, gas and oilsectors), hey can themselvesturn into the
major threats to the rich biodiversity, if good policies that ensure ecosystem healthare
not formulated.

Despite all governmental policies and measureghat have beenalready made, the
following challenges should befacedin order to improve the implementation of the
Conventiort

® increase the integration of the biodiversity issues within the sectorsand
local governmental plans and budgets, as the undervaluation of the
conservation sector is still prevailing;

(i) increase thelevel of public awareness of the socioeconomic value of
biodiversity, due to the prevailing low participation of the communities in
the management of the biodiversity;
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(i)  increase the allocation of resources for the integral implementation of all
priority actions identified for each of the biodiversity components, as the
low level of resources isone of factorsresponsible for the low inspection
capacityby the state authorities;

(iv)  improve the sharing of biodivesity datain order to improve the research
capacity and the management of biodiversity, besides the improvement
of the dissemination of the information and the collaboration between
the institutions wing or using those data;

(v) reduce corruption and vulnerability at the country borders; and

(vi)  improve institutional coordination.

Looking towards the new guidelines internationally agreed and particularly towards

the progresses of the country in relation to the Aichi goals 2020 , this assessment
made for this report indicate thatone of 20 goals was fullyachieved.Mozambique has

met the goal of Aichi number 11 which deals with the percentage ofcoverage and
representativity of protected areas Eight goalsare in progress and11 targets were not

achievedor are likely to be slightly achieved

Someactions takenin this perspectiveinclude:

T

Increasing the numberof visitors to national parks and reserves- for example,
visits to the national park of Gorongosapeople rose from 1,500in 2007 to 6,500
visitors in 2012.

Severalfloristic and faunal surveyshave been made in the country especiallyin

conservation areasand areasof high value for biodiversity ("hotspots"), such
casesare studying the biodiversity of GorongosaNational Parkin Sofala province
and the study of Biodiversity "hills-islands" in the provinces of Zambezia and
Nampula However, there are few studieson the value of biodiversity and

ecosystem servicesand the studiesrestricted - to some ecosystems

More than 150 committees of co-management of fisherieswere createdin the
country.

The rate d forest conversion was, in 1990, of 219, 000 hectares/ year and
reducedto 211, 400 hectares/ year in 2010.

The craation of 3 National Reserves, one National Park, severafficial game,
hunting and community areas contributed to the increase of the caservation
surface from 16.26 to 26% (including marine and terrestrial areas), and
exceadingthe international goal of17% for the terrestrial areas.
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Lessons learnt from the implementation of the Convention

The implementation of the Conventionin the country, over the years helped to
appreciate the valueof biodiversity. The biodiversity serves as the backboneof the
national economy and therefore its protection and preservation is on top priority .

Mozambiquehas been makingprogress in implementingthe Convention The two areas
where it made the most progresswere: (i) increasedcoverage andrepresentativeness
of protected areasis of interest to the country but the situation of rural Mozambique
effectivenessof conservationrequires multiple approaches tohuman developmentand
protection of human interests that reside within these areas Unfortunately, this will

have to be donein progressively and coordinated manner (ii) the development of a
legal framework and of appropriate policies to the implementation of the convection
was an achievement However, influencing the implementation of environmental policy
requires flexibility and cannot be a process that requires quick results.

Moderate progress has been maddor example, there has beenincreased awareness
and knowledge about biodiversity and its valug however, the adoption of the principle
of conservation by the public andeven bythe decisionrmakers is slow due to cultural
and socialbeliefs;

Progress was also in promoting sustainable use of biodiversity and ecosystems
However, Mozambique has also learn that the promotion of alternative livelihood
activities can significantly improve the protection of biodiversity and ecosystem
services reducing the pressureon biodiversity .

Despite the efforts made, little progress was madein the: (i) updating the NBSAPand
red lists of the country; (i) systematization and dissemination of information on
biodiversity; (iii) use of scientific  and  traditional knowledge;
(iv) The restoration of ecosystens; (v) implementation of the existing legal framework
and policies. The biggest difficulty was the lack of basic information on targets

The great lessonsof the little progress achieved and above indicated are that the
maintaining collaborative partnership between the various stakeholdersis key to
achieving the goalsof biodiversity. Still, requires adequate communication, education
and public awareness Thus, should be strengthened and improved enforcement
cooperation between the key parts as well as ecognizing the principle that the
integration of biodiversity in the external sectors of MICOA requires institutional
change
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1. INTRODUCTION

1.1 The bottom line

Adopted in May 1992 by 156 countries, the Convention on Biological Diversity (CBD)
aims to promote the conservation of biological diversity; sustainable use of its
components and equitable sharing in the use of genetic resources. Mozambique ratified
the CBD in August 1994, throulg Resolution 2/94 of 24 August.Under Article 6 of the
CBD, Pares are encouraged to develop a National Strategy and Action Plan for the
Conservation of Biodiversity (NBSAP), a document that works as the global and national
framework for implementing the Convention's objectives, the promotion of
conservation and sust@able use of biodiversity. It is in this context that in 2003,
Mozambique has formulated its initial NBSAP which ended in 2010 and now the process
of revising and updatingis in due course. Under the CBD, the Parties shall prepare
reports on measures take to implement the Convention and analyze their effectiveness
in meeting the objectives of the Convention. In this sense, Mozambique presented so far,
four national reports, the last of which in 2009 This report is the fifth and updated
Fourth National Report. Basically, the Fifth Report focuses on the implementation of the
Strategic Plan for Biodiversity 2011- 2020 and describes, in summary form, the
progress achieved in meeting the 20 Aichi Targets dBiodiversity.

1.2 Biophysical and socio -economic aspects

Mozambique is located on the southeastoast of the African continent, between the
DPAOAT T AT O pmd ¢xoA ced vcgo 31 OOE , ACEBOAA
It borders the Indian Ocean to theEast; North Tanzania, Malawi and Zambia; the West,
Zimbabwe and South Africa; and th&outh, South Africa and Swaziland. The country has
about 799, 380 km? of surface area that extends from north to south direction facing the
Indian Ocean faced over 2.800m of coastline. Narrowing from north to south, reaches

its maximum width in the North Centre, between the coast and the confluence of the
Zambezi and Aruangua rivers and the smaller the South, gnd7.5 Km, in the Namaacha
zone (Figure 1).

About 40% of the country has an altitude ranging from 0 to 200 meters, the following, in
the region that covers the provinces of Cabo Delgado, Nampula and Inhambane interior
of the Province. Following the lowlands, extend plateaux characterized by altitudes
ranging between 200600 meters, extending between the provinces of Manica and
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Sofala. Certain platau zones reach up to even higher altitudes of around 1,000 meters.
These areas are then continued fdmilly regions where the highest points in the country,
2,436 meters are in massive Massururero at the slopes of Manica, 219 meters in the
foothills of Namuli and 2000 meters in the Serra Gorongosa. This orographic layout
associated with a tropical climateoriginate major rivers that run parallel to the Indian
Ocean
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Table 1. Some of the socio-economic and ecological characteristics of Mozambique .

Values
Population \
Total population (2014) (mil lions) | ~24
Rural population (millions) | 16.58
Urban population (mil lions) \ 7.52
Average population density(peoples/km 2)2 \ 32
Population below the average poverty ling2008)3 \ 54.7
Land use? \
Available land(ha) \ 6,966,036.00
Arable land (ha) \ 5,200,000.00
Land area under cultivatian (ha) \ 5,842,052.26
Land used for livestock production(ha) | 9,227,963.00
Forests4 \
Forest plantations(ha) \ 228,800.00
Native forest (ha) \ 26,900,000.00
Conserved forest(ha) \ 4,092,279.70
Concession areagha) \ 3,257,542.070
Protected areas(ha) \ 12,419,545.40
Fragile ecosystemgha) 10,118,992.40
Energys \
Woodfuel contribution to total energy consumption(%o) 80
Hydropower contribution to total power supply (MW) 13,000.00
Hydroelectric production (GWh/year) 65
Contribution of hydropower to the total energy supplied(%) 99
Water 6
Renewable surface water resourcegkms3) 217.10
Renewable groundwater resourceg10 ~ 9 md3/ year) 17
Population drinking potable water in rural areas (%) 33.20
Population drinking potable water in urban areas(%) 78
Waste management 7
Households in urban and rural areas using pit latrine$%) 19.10
Rural population have access to sewerage syster{) 9.20
Urban population have access to sewerage syster(¥%) 40.90
Average proportion of solid wastes collectd daily in urban areas ~ 800
(ton/ day)
Natural Gas
Total reserve(bilhdes de n?) 127.40
Current production (bil lion m3) 3.12
Qurrent consumption (mil lion m3) 80
Mineral coal®
Total reserve(2013) (billion) > de 2.50
Current production (thousands) > 80
Pollution 8
CQ emissions(000xtonnes) 2,314.00
Air pollution (PMyo (Mmg/m 3) 26
Fishing potential (tonnes)
Marine potential® 295,500
Freshwater potentiall© 62,444
Total minimum potential 244.9

Total maximum potential 357.9




1.3 Report Objectives

The purpose of this reportis to update andinform about the status and trendsof
biodiversity ; measures andnitiatives undertaken and their effectiveness in achieving
the objectives of the CBDor a period offive years, since the presentationof the Fourth
National Reportin 2009. More importantly , the report servesas a valuable toofor
planning biodiversity at national level

The specific objectivesf the report are:

) give prominence to the contributions of biodiversity and ecosystem serices
for human well-being and socio-economic developmentof the country;

(i) assess thestatus and trendsof threats and implications ofchanges in
biodiversity;

(i)  evaluate the implementationof the NBSAR2003), focusing on theactions,
results andthe extentto which objectives andrelated goalshave been met

(iv)  describe howthe integration of biodiversity has been addressedt the level
of sectoral policies and strategies

(V) assesghe extent to whichthe targets ofthe Millennium Development Goals
(MDGs)and the Aichi Biodiversity Targetswere achieved
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PART |. STATE TRENDS AND THREATS TO BIODIVERSITY

1. Importance of biodiversity in Mozambique

Mozambique has a rich biodiversity that contributes to the country's economic
development and poverty reductionin its population.

1.1. Forest resources

About 70% of the territory of Mozambique is covered with vegetation, 51% forests,
constituting 40,6 million hectares and 19% ofthe other types of woody vegetation,
corresponding to about 14.7 million hectares. Theuse of forests in Mozambique
contributes to poverty alleviation as well as for economic development in general. For
example, 90% of rural energy and large urbarcentres comes from firewood and
charcoal (being that the tree cutting is not selective) and @&r 80% of the population
uses medicinal plants and various no#imber products for their survival. In addition,
26.9 million hectares of wood are exploited commercially.

Apart from the contribution to socio-economic development, forests contribute to
carbon sequestration, protection of water catchment areas and have an important role
in mitigating climate change.

1.2 Fishery resources

Mozambique is a country with high potential for fish production derived from its coastal
location (2,800 Km long and 20 miles of Exclusive Economic Zone, providing 5880
Km2 of surface ocean water).There are also25 major rivers with permanent flow of
water, the most important being the Zambezi River (Figure 2) and several inland bodies
of water and floodplains that govide fish to the population throughout the year.
Artisanal fishing is crucial and fish products constitute more than 20% of animal
protein and in some cases the fish is the onbysource of protein.

It is estimated that the fishely sector contributes aout 2% of the national GDP. In 2013,
the national fisheries production was 213436 tons, 12.5% of whichwas from the semi
industrial and industrial fishing and 0.23% from aquaculture.Data from census in 2007
indicated that 343,000 artisanal fishermen andothers are involved in the fishing
industry, of which 18% were women and all depend directly and indirectly on fishing
activities.
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1.3. Wildlife

Mozambique has a rich diversity of wild mammals, with the largest population of
dugongs of the East African coast. About 50% of bird species in southern Africa occur in
Mozambique. The variety of species and their habitatprovides a tourist attraction
(domestic and international) and stimulates the tourism industry. Tourism is the third
largest sector investment in the country and a source of employment. It is estimated
that the sector has contributed MZN 32.7 billion to the national BP in 2013 and 6.4%
of total employment (718,000 jobs) of the country, thus contributing to poverty
reduction.

2. Significant changes and trends of biodiversity in Mozambique

2.1. Diversity of ecosystems

Natural ecosystems in Mozambique can be grougeinto four main categories: (i)
terrestrial, (i) marine ecosystems (ii) coastal ecosystems and (ivaquatic ecosystems.
Figure 3 shows the major ecosystems and their conservation status.

Bl Well protected
[0 Moderately protected
Il Poorly protected or not protected

Marine and coastal ecosystems

Freshwater ecosystems

Terrestrial ecosystems

0 20 40 60 80 100

% of total area of the ecosystem

Figure 3. Conservation status of three predominant ecosystems in Mozambique
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Over the past five years, the country has increased the network of protected areas to
include the only aquatic (freshwater) protected area, Lake Niassa Partial Reserve, with
137,165,366 hectares.

Marine protected areas were also increased with the creation of Partial Reservellhas
Primeiras and Segundas, comprising 1,040,926ectares and the Marine Protection
Area of Maputo- Ponta de Ouro with 67,800 hectares. Some marine sanctuaries were
also declared.

Land areas gained much more, with the establishment of additional national park, the
National Parkof Magoe, with 350,000 hectares. Beyond this area, sevefautadasvere
created. Thus, the network of protected areas has increased substartiyato include
different aspects of biodiversity, representing currently about 26% of the country's
surface (for details, see Figures 4, 5).

Percentage of protected area

an=" T. 4
¥ 10 ¥
o o o o0 o o
Tp] o I~ O — N
(@)} (@)} ()] DO o o
ol - - — QN N [a]
Years

Figure 4. Growth of the Mozambique surface area protected for biodiversity.
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2.1.1 Terrestrial Ecosystems

2.1.1.1. Major phytogeographic regions

The country has4 phyto-geographic regions namely: (i regional centre of endemism of
Zambezi, (ii) regional centre of endemism of Swabhili, (iii) Regional Transition Zone of
Swabhili-Maputaland and (iv) centre endemism of Maputalanad ongoland (Burgess and
Clarke, 2000; Burgess et al, 2004.).

2.1.1.1. Terre strial ecoregions

According to Burgess et al(2004), Mozambique has 5 different biomes subdivided into
12 ecoregions. Table 2 presents the state of conservation of ecosystems in each biome.

2.1.2 Aquatic ecosystems and wetlands

Mozambique has wetlads and aquatic ecosystems whose importance is recognized at
national, regional and international levels, of which Lake Niassa and the Zambezi delta
are more obvious examples. The main types of aquatic ecosystems are rivers, swamps,
deltas, natural and arificial lakes created by dams. Lake Niassa is located in the Rift
Valley, between Malawi, Mozambique and Tanzania and 500 meters above sea level and
has a depth of approximately 700 m (Vollmer, 2005) and a total area 80,000 kn?, of
which about 13,000km? belonging to the national territory. The lake has rare habitats

of global importance and is famous for its endemismharbouring singularly cichlids
(Ribbink et al., 1983).

Cahora Bassa is the largest artificial lake in Mozambique, formed by the dafrttte same
name on the river Zambezi. The artisanal and serAmdustrial fishing developed in this
area where kapenta [imnothrissa miodon is the main exploited fishery resource.
Kapenta was introduced into Lake Kariba in the 60s from Lake Victoria, having
successfully established athe Lake Cahora Bassa.

The Marromeu complex and the delta of the Zambezi are important wetland areas
(Figure 6) recently designated as the Ramsar sites, supporting the largest population of
waterfowl in Mozambique that includes species of plicans, ibis, ducks and storks
Thousands of migratory species including flamingos depend on these habitats are used
as breeding, refuge and feeding areas.

Some coastal lakes, swamps and wetlands that are temporarily flooded by the ram®
located behind the coastal dune systems in southern Mozambique, the most important
being the Bilene, Nhambavale, Quissico, Inharrime and Piti lakes. These #re major
types of wetlands and habitat for fish species that are salblerant (Hart & Boane
2004).

30



Table 2. Conservation status of different ecoregions that occur in Mozambique (Burgess et al., 2004).

Biomes

Tropical and subtropical
rainforest

Ecoregions Conservation status Localization

Mosaic of Coastal Forest ddouthern Critical From the Rovuma River border of Tanzania in Cabo
Zanzibarlnhambane Delgado province up to Limpopo river in Gaza.
Mosaic of coastal forest of Maputaland | Critical Maputaland Region (from @nhana river up to Ponta de

Ouro)

Prairies, savannas and
shrublands tropical and

Shrubland Mopane of Zambeze

Relatively stable

Along the Zambezi Valley

subtropical forests Southern Shrubland Miombo Vulnerable Western region of the country, incluling the Gorongosa
region.
Wooland-shrubland of Southern Africa | Threaten Along theElephantRiver
Flooded grasslands and Flooded savannas of Zambezi coast Critical Along the valley of the Zambezi, PUngue, Buzi and Save

savannas

Rivers.

Flooded grasslands of Zambezi

Relatively stable

Occurs in gpatchy form along the Zambezi Delta.

Halophytes of Maksadgad

Relatively stable

Valley of the Clengane River (Gaza)

Grasslands and shrublands of
the mountains

Forest and grassland mosaic of the Rift
Austral mountains.

Threaten

Several chain ofliscontinuous mountains in the north and
centre of the country.

Mangroves

East Africa Mangroves

Critical

Along the Zambezi Delta and Limpopo (Quelimane, Beira)

Southern Africa Mangroves

Threaten

South of Maputo
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2.1.3 Marine and Coastal Ecosystems

Marine and coastal ecosystems occupy an area @bproximately 572,000 kn¥?, about
42% of the country. These ecosystems include coastal dunes about 120 meters high that
extend between Bazaruto Island and Ponta do Ouro, a distance of about 850 km. These
dune systems are an important surce of medicinal plantsto local communities some of
which are endemic (Barbosa, 1995;. Bandeira et al, 2001). Associated with dune
systems are the sandy beaches that cover about 120 km from the Mozambican coast line
(Pereiraet al., 2010).

The sandy beaches provide a suitable habitat for the reproduction of five species of
endangered turtles. Hotspots for breeding sea turtles include the beaches of the Marine
Reserve Ponta do Ouro, Bilene, Bazaruto Archipelago, Quirimbashpelagoand Ilhas
Primeiras e SegundasThe area between the dunes and sandy beaches is typically
colonized by pioneer species of plants that hold the sand particles to form dunes.

With regard to the marine environment, it is estimated that seagrass esystems have a
coverage of 439 kmd in Mozambique, which mostly lie in the Quirimbas Archipelago in
the Bay Ferndo Veloso, the Bazaruto Archipelago and in Maputo B&8afdeira & Gell,
2003). Were already identified 13 species of seagrasses. Seagrass havenaportant
role as breeding and feeding for many species, including commercially valuable species
and threatened species such as turtles and dugongs.

Mozambique has coral reefs with a coverage area of 1,890 ki$palding et al., 2001).
The reefs are disributed almost continuously along the northern coast from the
Rovuma River to thellhas Primeiras e Segundas, northerrthe bank ofSofala (Rodrigues

et al., 2000), and for the most part hard corals, although in some areas are soft corals.
From the Bazarub Archipelago to Ponta do Ouro, soft corals are dominant (Pereira,
2003; Celliers and Schleyer, 2005).

The conservation status of most corals is generally good although the abundance of fish
species in these areas is reduced or dominated by small herbiewis fish.

Mangrove forests cover approximately 357, 000 hectares (Marzoli, 2007), mostly in the
protected areas of the coast (estuaries and deltas of large rivers such as the Zambezi,
Save and Pungue) (Saket and Matusse, 1994; Barbosa et al. 2001). Othangrove
areas include the mouth of the Limpopo, the Angoche, Maputo and Inhambane Bays and
the estuarine system of Good Signs in Quelimane and a continuous coastal belt in a
northerly direction to the mouth of the Rovuma River. Were already identified ine
species of mangroves in Mozambique. However, the mangrove area has been decreasing
in recent years. Figure 7 shows the mangrove reduction levels in the last 40 years.

The degradation of some mangrove habitat constitutes a concern. The mangrove area

decreased nationwide from 408,000 ha in 1972 to 357,000 ha in 2004, with a total loss
of 51,000 within 32 years. Additionally, the decline increased from 67 hectares per year
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(-0.2% per year) between 1972 and 19900 217 hectares per year {0.7% per year)
between 1990 and 2004 (Mazoli, 2007). The latest estimates are 446.712 hectares.

Area of mangal (ha)

1960 1970 1980 1990 2000 2010

Years

Figure 7. Evolution of mangrove coverage in Mozambique between 1963 and 2007.

2.2. Species diversity

The level of knowledge of the diversi of species which occur in Mozambique remains
weak, given the recognized potential of the country as regards the wealth of ecosystems
and habitats and their productivity (see Box 1). Figure 8 illustrates the number of
species recorded within the main majo taxonomic groups and their relative
proportions. According to MICOA (2003) and Schneider et al. (2005), a total of 4,271
terrestrial species have been recorded, 72% of which are represented by insects, birds
by 17%, with only 5% mammals and amphibians nmaining 2%.
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About one thousand specie®f cartilaginous fish were recorded, while for crustaceans
and sea turtles are recorded 82 and 5 species respectively Fischer et al. 1990). The
major groups of organismsof marine waters of Mozambiqueare listedin Table 3 below.

Insects

25%

3075

Pisces
17%
2019

Fungi
1%
183

Freshwater algae

2%

207

Birds

Seaweed
7%

3%
338
Pteridophyta
1% _
103 \
Mammals
2%
271

Amphibians
1%
85

Spermatophyta
39%
4810

Figure 8. Diversity of species and their relative proportion (MICOA, 2003, Schneider et al., 2005).
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Table 3. List of major groups of organisms in marine waters of Mozambique (Source: Fischer et al.,
1990) .

Group Sub-group Number of
species
Fish Finfish 1007
Cartilaginous fish 93
Crustaceans Crustaceans 82
Molluscs Bivalve 24
Gastropods 41
Echinoderms Sea cucumbersand sea 20
urchins
Cephalopods Squid andcuttlefish 16
Reptiles Sea Turtles 5

Concerning plants, the previous record (MICOA, 2009) indicates the occurrence of 5,641
species. The most recent expeditions covering the Montes Chiperone, Mabu and Namuli
and the coastal area of Cabo Delgado (Timberlake et al., 2007, 2088d 2011),
increased the number to 5,781 species of plants, over 140 species, 35 of which
constitute new taxa and 105 new records in Mozambique (to the diversity of insects, see
Box 2).

2.2.1. Endemic species

Studies of endemic species in Mozambiquare scarce. There are twocentres of
endemism for plants: Maputaland Centre of Endemism in the south anckentre of
endemism of Chimanimani in the central area. Thessentres have about 250 and 100
respectively endemic to Maputaland and Chimanimani (Wyk an8mith, 2001).

Recent studies conducted in thecentre and north of Mozambique (Timberlake et al.,
2009, 2011) show that there is a relatively high number of endemic species. For
example, the number of plant species recorded in Mozambique, about 800 specere
endemic and nearly endemic (Timberlake, personal communication, 2014). The
mountainous areas of Mozambique are relatively rich in endemic species with at least
45 species of plants that are only found in Chimanimani (Figure 9).
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Box 1. Biodiversity of Gorongosa National Park

The Gorongosa National Park, is located in central Mozambique. It is characterized by a recogni
floristic and faunal diversity. Its ecological richness and biodiversity have been recognized by expbos

from other countries for more than three centuries ago. In the 70s, the floodplain of the park recorded th
most remarkable concentration of large mammals known in Mozambique. Unfortunately, the game th

was moved to its fauna in the years that folloed national independence of Mozambique until the 90$

decimated its biodiversity. In subsequent years, | have just been brought a program of restoration th
culminated in the recovery of their ecosystems, whose pdsie results are visible today.A scientific
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expedition conducted in 2013 (PNG, 2013) documented the presence of about 1,000 species of animals

and plants in this region, bringing the total number of species recorded for the Gorongosa National Pg
to over 2,800. In some groups of organisms, mdgtinsects and plants, scientists are still participating in
the identification of the material collected process and thus the exact numbers of species recorded frg
the park are likely to change. The top reasearch results for the major groups of organism&re as
follows: Ants (Hymnoptera: Formicidae)- 125 species of 37 genera; at least five species are new
science; about 90 species are new to Mozambique, everything is new to the park (about 35% of

collected material continues to be processedBedles (Coleoptera)- About 100 species of dung beetles

(Scarabaeidae), possibly up to 10 species are new to science (almost 50% of manure and 350 tr
continue to be processed); other than scarabs (100 + additional samples) beetles continue to
processed Grasshoppers (Orthoptera) 137 species in 105 genera; 5 species are new to science; 1
species are new to Mozambique (about 30% of the collected samples continue to be processe
Amphibians (frogs and toads)- 33 species in 17 genera; Three species @vably new to science. Reptiles
(lizards, snakes, turtles, crocodiles} 47 species in 36 genera. Birds 189 species recorded, including siX
species of owls, six species ofutas, six species of hummingbirds and five species of woodpecke
Recorded 29 speies of birds are species new to the park list.Small mammals (less than 10 kg body
weight) - 24 species of bats (six new to the park, possibly for a new science); 15 other species of sn
mammals (Carnivora, Rodentia, Lagomorpha, Macroscelidea). Largammals- 25 species, including first
records of spotted hyena and zebra plains Cheringoma PlatedRiants - at least 267 species of vascula
plants (about 45% of the collected material remains to be identified).
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Figure 9. Diversity and endemism of the mountain regions of Mozambique.
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Box 2. Insect biodiversity in Mozambique

As is the case globally, the species richness of insects of Mozambique is very po
documented. Some information about the diersity of insects Mozambique comes from Ferreirg
(1961), Dias (1966), Muatinte (2000) and Garcia Flag (2010) and Chirindza (2014). Ferrei
(1961) described 608 species of beetles (Coleoptera: Escarabaeidae) while Dias (19¢
described 135 species of flie (Diptera: Tabanidae) in Mozambique. On the other hand, Muatin
(2000) estimated that over 25% of insect species of a group of 1135 species of anim
inventoried the Collection of Zoology, Department of Biological Sciences. Garcia and Flag (20
did a Biodiversity Survey of fruit flies of Mozambique. More than 1,500 insect species we
inventoried in Insect Collection of the Museum of Natural History, Maputo, from this (Figure 1
number Chirindza (2014) found about 850 species of beetles. However, thhatlenge remains
to estimate the contribution of beneficial or harmful insects in the provision of ecosysten
services and prospects for its conservation in Mozambique. These challenges are even gre
given the shortage of specialists in Entomology and ¢hlimited importance that society attaches
to the beneficial socieeconomics, ecology and culture insects. On the other hand, there is pq
dissemination, sharing and use of results of scientific research done in this area in Mozambiq
The absence of irdrmation on the diversity of insects in national publications also noted ir
oficais documents. However, the level of research and record the diversity of insects

Mozambique is rising (Figure 2). Nevertheless, new insect species were recorded. For exam
Kondo (2006) noted the mealybug Pseudocribrolecanium gen. November (Hemipter
Coccoidea: Coccidae). Lehman & Kioko (2005) reported Paraptychodes tenuis (Lepidopte
Geometridae) as endemic to the coastal area in southern Mozambique. Clausnitzer (2066)ed

that as a result of habitat degradacdoo, Ceriagrion mourae (Odonata: Libellulidae) was to
confined to certain coastal woodlands from northern Mozambique to Tanzania. Clausnitzer et
(2011) noted the occurrence of Chlorolestes elegangOdonata: Libellulidae) in northern

Mozambique, a species that has been assigned the status of vulnerable by the IUCN. Ran
(2010), Mawdsley & Sithole (2012) and AbdeDayem & Kippenhan (2013) have referred
Mozambique as one of the areas of occurrence, diditition and habitat of various species o
Coleoptera (Ciccindelidae) bearing their protection. The national parks and reserves a
incubators and contribute to the protection and conservation of species of insects, particular
beetles (Coleoptera: Scarabdgae) (Davis et al 2013.). Gressit (1974) examined th
biogeography of insects and included Mozambique, particularly the coastal zone and t
adjacent islands as dispersal zones, conservation and distribution of insects. Lawes et al. (20
reinforced this view and considered these areas as centers of resilience of faunal communit
along South Africa. Insect diversity of mountain ecosystems was currently operated |
Timberlake et al. (2009) reported that new species of Lepidoptera in Chiperone lot wit
emphasis on endemic Cymothoe melanjae (Lepidoptera: Charaxidae) (Figure 3). Were recor(
for the first time in Mozambique butterflies Eurema senegalensi&urema floriculture (Pieridae)

Bicyclus vanson{satyridae), Anthene lunubgLyceanidae) and wide Plaglesches (Hisperiidea)
(Steve Collins with. Staff). Olmi et al. (2012) cataloged the wasps (Hymenoptera: Dryinids
chiruanus Gonatopus and described as a new species in Mozambique. The role of insects as
(Figure 4) is little reported despite being rdevant in the supply of proteins and fats, and as

source of income for rural populations, especially the central and northern parts of the countr
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(Kenis et al unpublished;. Muatinte, unpublished). The regulatory role of insects as pests
widely reported since Ferreira (1966) reported that most of longicornios Mozambique a
agricultural and forest pests until Chiconela et al. (2003) on the estimates of the outbreak of ti
plague of locusts in Mozambique. In recent years, Cugala and Mangana (2009), ré&gbrthe
fruit -flies, Grobbelaar et al. (2010) Chaboo et al. (2010) Biology and host plants of trigong
Oberea (Coleoptera: Cerambycidae) and Oncocephala promontorii (Coleoptera: Chrysomelidg
respectively. Ferreira (1961), French & Wilson (2012 made a general review of the state of
knowledge of insect biodiversity in Mozambique, its soci@conomic ecological and their
conservation status
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Figure 1: Diversity of insects represented in the Museum of Natural History in Maputo. To tf
right, Figure 3, illustrating a new species of Lepidoptera described in Mozambique.

Figure 2: Evolution of the number of publications on insects in Mozambique. At right, Figure 4
typical Mozambique plates using insect as food.
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