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FOREWORD

FOREWORD

Duringtheperiodsinceachievingitsindependence,theRepublicof M acedoniahasbeenstriving
tobuild a stable political and economic community, with a legal system able to facilitate rapid
integrationintotheEuropeanUnionandthewiderinternational community.Thisprimarystrategic
goal hasgivenrisetosectoraltargets,oneofwhichistheestablishmentofefficientenvironmental
protectionmeasuresinordertoprovideabasi sforanimprovedqualityoflife.

One componentofthis strategic goal is the conservation of biodiversity and habitats. In the
process toward achieving this goal, the Republic of Macedonia has ratified: the Conventionon
Biological Diversity (1997), Convention on Wetlands ofI nternational | mportance Particularlyas
Waterfowl Habitat (1997), Convention on the Conservation of European Wildlife and Natural
Habitats (1997)and ConventionontheConservati onofMigratorySpeciesofWildAnimal s (1999).
Theseconventions, together with theinternational agreements assumed from theformerSocialist
Federal Republicof Y ugosl aviaby meansof succession,constitutepartofthenati onall egisl ationand
representabasi sforbiodiversityconservation.

I nspiteoftheexistenceoflegal basesfortheregul ationofbiodiversityconservation(Lawonthe
ProtectionofNatural Rarities [ 1973] aswellasothersectorallaws),however,foral ongperiodthere
hasbeenaf eltneedtodevel opanational strategyforbiodiversityconservationnotonlyinorderto
establishadirectionandidentifypriorities in this area, but also asanobligationarisingfrom the
ConventiononBiological Diversity. Theacti onsbegunin1998,bef oretheinvol vementoftheGlobal
Environmental Facility (GEF), were initiated with the signingoftheagreementforfunding the
project, "Activities Related to Biodiversity and CapacityAssessment.”" Theyhave resulted in the
preparationoftheCountry StudyforBiodiversityandtheBiodiversity StrategyandA ctionPlanfor
theRepublicofMacedonia.

TheCountryStudywasthefirststepinthisprocedureandrepresentsanoverview ofthesituation
inM acedoniaasitrel atestospeci esandecosystemdiversity,thelevel ofknowledgeofparticul ar
floristicandfaunal groupsandthel evel sandtypesofdirectorindirectthreatstotheirsurvival.ln
addition,itdescribestheusesofbiodiversityforcommercial purposes.

TheStrategy,asabasicplanningdocument,definesanintegratedapproachtotheconservation
andsustai nabl euseofthecomponentsofbiodiversity,whiletheActionPlanencompassesspecific
activitieswhichmustbeaccomplishedinordertoachievetheOveral| AimandGuidingObjectives
enumeratedwithintheStrategy.

Supportedbythescientificcommunityandwiththe close collaborationofnon-governmental
organisationsandthewiderpublic,wehavesucceededindevel opingthebasi cstrategicdocuments
concerningbiodiversitywhichwilldoubtlesslyprovideameaningful contributiontothehi ghquality
conservati onandsustai nabl euseofbiol ogi cal resources.

Ministerof EnvironmentandPhysical Planning,

LjubomirJanev

. .
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TheGover nmentoftheRepublicofMacedoniaonits67thsession,
heldonthel9thofJanuary,2004hasadoptedTHEBIODIVERSITY
STRATEGYANDACTIONPLANOFREPUBLICOFMACEDONIA









Humansareaninherentpartofthegl obal ecosystem,whetheriti sacknowledgedornot,andwehavea
uniquerol etoplaybecauseof ourabilitytoinfluencethisverysystemandbecausethethreattobiodiversityis
alsoathreattothebasiclife-supportprocessesthatmaintainthelivingworl doftheplanetEarth.

Theroleof micro-organi sms,plantsandani mal sinprovidingecol ogi cal servicesofval uetohumanityis
themostimportantanthropocentricreasonforconservingbiodiversity.Amyriadof organi smsunderpinthe
ecol ogicallife-supportfunctionsthatenabl ehumansocietytoexist.

Thevalue of biologicaldiversitythus arises byvirtueofthe ecological services derived through the
i nteractionsbetweentheorgani sms, popul ationsandcommuniti esofthenatural environment;theval ueof
biodiversity losscorresponds to thesensitivityoftheseecol ogical servicestoboththe depletion and the
compl etel ossof species. Therei sathreshol dof diversitybel owwhichmostecosy stemscannotfunction.ln
otherwords,all self-organisinglivingsystemsrequireamini mumdiversityof speciesinordertocapturethe
sun's energy and to develop thecyclic relationoffundamental compoundstoproducers,consumersand
decomposers.

The major threattobiodiversityisnot the direct exploitation of species by humans but, rather, the
ateration and destructionofhabitatwhich results from the growth of the human population and from
damaging human activities. Habitat change by humans is caused directly through land-use changes,
urbanisation, infrastructuredevel opmentandindustrialisation. Indirecthabitatchangeiscausedthrough
environmentalimpactsresultingfromtheuseandextracti onof resourcesfromtheenvironmentandfromthe
dischargeofvariouswastesintotheair,soilandwater.Includedwithinthisprocessaretheglobal changes
causedbytheburningoffossilfuel sandtheemi ssi onof greenhouseandozone-depl eti nggases.

Thenatural processof speci ati on(creati onof newspeci es)i sconstantlygeneratingbi ol ogical diversity.
Differentiationof popul ations,however,normallyoperatesonatimescal eof fromthousandstomillionsof
years.

Allestimatesof present-dayextinctionratesshowthemtobedrasticall yhigherthantherateatwhichthe
natural processesthatcreatebiodiversitycoul dexpecttocompensatef orthesel osses. T heextinctionoutputs
farexceedthespeciati oni nputs,andEarthi shecomingimpoverishedasaresult.

TheRepublicof Macedoniai snotexemptfromtheglobal ,regi onal andnational processeswhichcause
thel ossofbiodiversity.lnspiteofthefactthat,onanationallevel ,thecomponentsofbiol ogicaldiversityare
inbetterconditionthanthoseofthemoredevel opedEuropeancountries,thisshoul dnotbeamandatefor
complacency. Onthecontrary,itshouldbeachallengetobemore deliberatei nimplementingactivities
focusedonbiodiversityconservationinitsentirety.

The Convention onBiological Diversity (CBD)wasadoptedinRiodeJaneiroin1992; morethan180
partieshavesinceratifiedit. Thisconventionprovidesacomprehensivedocumentoutliningtheprincipl esof
biodiversityconservati onandsustai nableuseor,more precisely,itclearlydefinestherel ationshipsamong
protection,sustai nableuseof natural resourcesandsustai nablehumandevel opment.InratifyingtheCBD,
the" PartiestotheConvention”undertakeacommitmenttoi mplementtheconventionatanational level and
tocontributetoachievingitsgoal sandobj ectivesatagloballevel.

AtthetimetheCBDwasadopted(1992),theRepublicof M acedoniawasstill notaregularmemberofthe
UnitedNations (UN).AfteracceptanceintotheUNandaftermanyyears'effortsbyrel evantgovernment
Ministriesandscientificinstitutions,theParliamentratifiedtheCBDin1997.Uponitsagreementwiththe
provisionsoftheconvention,theUNGeneral SecretarynotifiedtheRepublicof M acedoni athatitbecamean
official partytotheCBDon2M arch1998.




Duetoglobal environmental changes,si gnificantinfluencesonbi ol ogi cal resourcesandthefunctioning
ofecosystemshavebeennoticed.|tisnecessaryforcoordinatedactivitiesonaregional ,national andl ocal
leveltobeundertakeninordertoprevent,reduceandmitigateharmful effectstobiodiversity,effectsthatare
seenintheal armingdataregardingthepermanentl ossof speci esrichness.Inordertoaccomplishthis,the
BiodiversityStrategyandActionPlan(BSAP)willdefinethenational prioritiesforeffectiveandintegrated
conservation,aswell asessential actions, projectsandprogramsforbi odiversityconservation.

Implementati onoftheB SA Pshoul dinvolveal Irel evantinstitutions,suchasthel egisl ativeauthorityand
the government, as well as those members of society who are involved in the educational process of
devel opingandincreasingpublicawareness.

Figurel. Viewonthe
tworelictlakes-

OhridLake(right)and
Prespal ake(left)-
Galicicamountain

betweenthem
(Photo:M.Dzingo)

TheB SA Ppresentsaprocessbywhichawidespectrumof partici pantsmaybeunitedwithonemaingoal
inmind-theconservationandmai ntenanceof bi odiversity.Fourmaincomponentsarei ncludedwithinthe
BSAP;

e The basic document includes information about the current level of knowledge regarding
biodiversity, aswellaspotentialthreats.l naddition,thisdocumentprovides a foundation upon
which furtherplanning,decisionmaking andestablishing of prioritiesfortheconservationofthe
componentsofbiodiversitycanbebased.

» TheStrategyexplainsthegoal s,objectivesand tasksforbiodiversityconservation.ltisadocument
whichdefinesanintegratedapproachbaseduponthemanystrategiccomponentswithintherealm
oftheconservati onandsustai nabl euseofbiodiversity.

» TheAction Planforbiodiversityconservationconsistsof specifictaskswithapreciselydefined
timetabl eandbudgetandof detail edactivitiesforachievingthestrategiccomponents. TheAction
Plan also gives detailed descriptions of the activities to be used in reachingpredictable main
objectives,aswellasvariousal ternativesthatmightbeundertakentoreal i zetheproposedgoal s.

» Thefinaldocumentwillincludethedetail softheimplementation,eval uationandmonitoringofthe
outcomeoftheB SA Pandofassoci atedactivitiesregardingbiodiversityconservation.



1.4.Countrycontext

1.4.1.Geographicposition

Position:

The Republic of Macedonia is situated in the
central partoftheB al kanPeni nsul abetween40°50'
and42°20'N.L.and 20°27'30"and23°05'E.L.
Very importanttransportationroutespassthrough
thecountry
Theneighbouringcountriesare:

-onthewest,Albania

-onthesouth,Greece

-ontheeast,Bulgaria

-onthenorth, SerbiaandM ontenegro
Totallengthoftheborder:849km

Totalarea: 25,713kn?
Population: 1,945,932 (according to the 1994
census)

Populationdensity: 75, 7i nhabitants/km?2
Numberof humansettlements: 1632

Capitalsity: Skopje-444.7 60inhabitants
Highestpeak: GolemK orab-2764mmsl.

Longest river: Vardar - 301 km (in Republic of
Macedonia)

Totalforestland:997.000ha
Totalagriculturalarea: 1.244.000ha

Figure3. The reliefandthe
hydrologymapontheRepublicofMacedonia

Figure2. Geographicposition
ontheRepublicofMacedonia
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Figure4. Limestones
relieffor msof
SharPlanina-Gorna

Leshnica
(Photo:Lj.Melovski)

The landformofM acedonia,asapartoftheBal kanPeninsul a,i scharacteri sedby complexgeotectonic
features,whichproducedevel oped relief,complexgeologyand,hence,adiversityofsoiltypes.Thisisan
important factor in explaining the rich biodiversity of the country.The chief reason for the complex
geotectonic evolution of the internal part of the Balkan Peninsula (Macedonia) is the large number of
orogeniccycles,fromtheol destyetknown,totheyoungestal pineorogenesis.

TheRhodopemassifistheol desttectoni cunitontheBal kanPeninsul a.l textendspartlyintoM acedonia,
notasasol i df ormation,butbrokenintoseveral bl ocksofdifferingf ormsanddi mensions.

The Pelagonian andSerbian-M acedonianmassifsareproductsofaPrecambrianorogenesisevent.The
separati onofthetwomasses(Pel agoni anandSerbian-M acedonian)fromthemotherRhodopemassifand
fromeachother,whichwasconnectedwiththecreationoftheV ardarzone,occurredduringthePal aeozoic
Era.Theso-call edHercynianorogenesi sphasehadanextremeinfluenceinthewesternpartsof M acedonia,
wherethesedimentcompl exi sfol dedandmetamorphosed.

TheRepublicof Macedoniaposs-
esses a complex mosaic of various
metamorphic, sedimentary and
igneousrocksinalltectonicunits.

Thereliefstructureofthecountry
isveryinterestinganddiverse,andis
represented by mountains, valleys,
ravines, narrow gorges, saddles and
other forms. The present relief
structure is morphogenically diverse
aswell,withbotholderandyounger
relief forms.The most important
among the large relief forms are
"mountains,” which cover approxi-
mately two-thirds of the territory.
Theyfallintotwogroupsdepending
upon their time of formation,
geologic composition and size of
extension;thesearetheRhodopeand
Dinaricgroups.

TheRhodope group isconsidered
tobeol derandwasformedduringthe
Hercynian orogenesis. The moun-
tains Osogovski Planini, Plachko-
vitsa, Belasitsa and Ograzhden, situated primarily in the eastern part of the country, are characteristic
representatives.

The Dinaric group extends through the western, south-western, southern and central portions of the
country. These mountains were formed during the alpine orogenesis. These include: the Shar Planina
mountai ngroup(SharPlaninaM ountain,K orab-thehi ghestpeakinM acedoni a,Bistra,Stogovo, Y ablanitsa
andGalichitsa),Vardar zone(Zheden,V odno,Kitka,Mariovo,NidzeandK ozhufontherightdescending
bankandSertaandPlavushonthel eftdescendingbank)andPel agoni anhorstanticline(Baba, Y akupitsa,
Karadzitsa,Babuna,Gol eshnitsa, Sel echkaPl aninaandothers).

“Valleysandlargerplains"aretheseconddistinctmorphologicfeatureofthereliefstructure.Theyare
distributedoverapproximatel yone-thirdofthecountry.Mostdi stinctaretheonesextendingal ongtheV ardar
River.Fromthenorthwesttothesoutheast,theyaresituatedasfollows:Polog(373knd,Skopye(1,840
km?2), Tikvesh (604 km?) and the Gevgeliya-Vaandovo Valley (620 km?). They are intersected by the
respectivegorgesZheden(Derven),TaorandDemirK apiya.

The largestvalleyintheRepublicof M acedoniai sthePelagoniaV all ey, whi chi ssituatedi nthesouth-
westernpartofthecountryandoccupiesanareaofabout4,000km2Othercharacteristicvalleysandplains
include:Ohrid-StrugaValley,PrespaV alley,DebarskoPolePlain,BerovoValley,Piyanets,KochaniValley,
OvchePolePlain,Strumitsa-RadovishValley,K umanovoV alley(628km?2)andSl avishkoPol ePlain.

Old,so-called" palaeo-relief"ischaracteri sedbysaddl es,whichareremnantsofformerfluvial erosion.
Thebestknownsaddl esare: Pletvar,Prisad,Bukovo,Gyavato, StrazhaandPreseka.

Tracesof“ glacialrelief” canal sobef oundinM acedoni a. T hereareremnantsof bothgl aci ersandcirques
onsomeofthemountains,andofonlycirquesonothers due to thesmallsi zeoftheglaciers.Someofthe
cirques have filledwith water andbecomeglaciallakes.Suchreliefischaracteristic mainlyofthehigh
M ountainsinwesternM acedonia.
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Figureb. Thecliffon
theBabunariver-Peshti
(Photo:M.Velevski)

(Photo:M.Velevski)

Figure7. PaleoreliefonSel echkaPlanina

“Karstic relief” is represented by al types of
surface (depressions, crevices, fissures and karstic
plains)and undergroundkarsticforms.Underground
forms include about 164 caves and 12 pits and
sinkholes. Limestone is found mostly on the Suva
Gora, Zheden, Yakupitsa, Galichitsa, Bistra, and
higherpartsof SharPlanina,mountains.

Otherreliefformsinclude” gypsumandyounger
fluvialrelief.”

In conjunction with the complex geotectonic
features, developed and diverse relief, as well as
climatic characteristics, the Republic of Macedonia
alsoaboundsinvarioussoiltypes.

Figure6. CrnoEzero
withaviewon

theRudoka
-SharPlanina

(Glacialrelief)
(Photo:Lj.Melovski)



Due to specific natural and geographic characteristics, there are two main types of climates in the
Republic of Macedonia:M editerraneanand continental. Thus, twoprominent seasons occur: cold, wet
wintersanddry,hotsummers.| nadditiontothese,inthehigh,mountai nousareastherei sal soamountain
climate characterised by short, cool summersandconsiderablycoldandmoderately wetwinters,where
precipitationismainlyinthef ormof snow.

I nspiteofthefactthatM acedonialiesrel ativel yclosetotheA egeanandAdriaticSeas, thei nfluenceofthe
M editerraneanclimatedoesrotreachverydeeplyintothecountry,exceptwithinafewvalleys. T hisisaresult
ofthehighmountai nswhichriseupinthewestandsouthofthecountry. TheinfluenceoftheA egeanSeacan
befeltalongthevalleyoftheVardarRivernorthwardtoDemirK apiya,andslightlylesssointheSkopye
Valley.Someslighteffectal soreachesthevalleysoftheStrumitsaandBregal nitsaRivers,aswellasthe
proximityof DoyranL ake.The influenceoftheAdriatic SeaonportionsofwesternM acedoniaextends
primarilyalongtheCrniDrimvalley.

The continental influence enters from the north and continues toward the south. As a result, the
characteristics of this climate arefelt deeplywithinthe country, especially in the northeast and eastern
regions.

o 5.Beechforestzone:

- 1.Shrub-oakforestzone |:| a)sub-montanebeechforestzone
|:| 2.Pubescentoakforestzone I:I b)montanebeechforestzone
I:I 3.Italianoakforestzone - 6.Sub-al pineforestzone

I:I 4.Sessileoakforestzone - 7.Alpinepastureszone



Theaverageannualtemperatureisl1.3° C.Thehottest
townsareV alandovoandGevgeliya, withtemperaturesof
14.5° Cand14.3° C,respectively.Inthemountainclimatic
areas,themeanannual temperaturesare:onPopovaShapka,
4.7°C,inLazaropole,6.8° CandinKrushevo,8.2° C(1951
-1980).

The average precipitation within Macedonia (1951-
1980)is683.7mm/year.Theareasofhighestprecipitation
occur in MavroviAnovi and Resen, with 1,197 mm and
757.9mm,respectively,andthel owestinOvchePolePlain
withonly490.3mm.Hailfallsmostoftenintheperiodfrom
ApriltoOctober,withthelighestincidences in April and
May.

It is most frequent in the Ovche Pole, Pelagonian and
Tikvesh areas and in the valleys of Gevgeliya-Vaandovo

andSkopye.

Winds blowmainlyfromthenorthernquadrantbut,in T A ; . Iy
specific aress, the direction can change according to the Figure9. Oak-shrub
relief structure. Although the best-known winds are the (Quercuscoccifera)in
VardaretsandY ugo,local windssometimeoccurinvalleys thesubmediterranean
orravines. climateregion

Annually,thequantityof sunlightpresenti sabout2,100- (Photo:Lj.Melovski)

2,450 hours, while the mean annual cloudiness rating is
between4.3and5.70nal0-pointscale.
Theaveragenumberofcleardaysis130inthesouthand73
days in the Skopye Vdley. Theaveragenumberoffoggy
days ranges from 4-72,mostly occurring in autumn and
wintermonths.FogispresentmainlyintheSkopyeV alley
(72days)andinPolog(33days),andoccursleastoftenin
the Strumitsa-Radovish Valey and in Malesheviya,where
theaverageannual numberoffoggydaysis3-5.

FigurelO. Morina
persica
(Photo:O.Matevska)

Figurell. Theoakregioninthe
continental climate-zonalregion
(Photo:M.Dzingo)

Figurel2. SharPlanina-
Kobilica-TheAlpineclimateregion

withhighmountainvegetation
(Photo:V.Matevski)




The Republicof M acedonia containsan adeguatenumberofwaterresources,bothundergroundand
surface,buttheyarenotuniformlydistributed.Undergroundwatersinclude: phreatic,artesian,subartesian
andwellwaters.Theyhavegreatimportanceforthecountry,becauseiti sestimatedthatnearly60%ofrural
and50%of urbandrinkingwatersuppliescomefromwells.

Withrespecttosurfacewaters,4,414springshave
been recorded, with a total capacity of
approximately31.4rh/sor991.90x106m3/year.A
great number havenotyetbeenmeasured,butare
includedonhydrol ogi cmaps.The capacityof about
800ofthespringsrangesfroml1-5I/s,butthereare
al so90springswithcapacitiesof morethan30I/s,
with58yielding100I/s.Ofthespringsoccurring
only in karstic areas, the most characteristic are:
Rasche,inthefoothill sof ZhedenM ountai n(4m?3/s
capacity);Ostrovo,nearthemonasteryof St.Naum
byOhridL akeandBilyanaSprings,nearthecityof
Ohrid.Thereareal sonumerousmineral springs,the
most noteworthy of which is near the village of
Bansko,withwateratemperatureof72° C.

The rivers of Macedonia are divided into three
primarywatersheds:oneflowingtotheAdriati cSea
and two to the Aegean Sea. Another very small
watershedflowstotheBlack Sea

TheVardarRiver(Aegeanwatershed)isthel argest
river,containing80%ofthewaterflowleavingthe
Republicof M acedonia. Oftheremaining20%,13%
flows through the Crni Drim River (Adriatic
watershed), with only 7% through the Strumitsa
River, a tributary of the Bulgarian Struma River

: it ! (Aegeanwatershed).ThetotallengthoftheV ardar
Figurel3. River is 388km,ofwhich 300kmarepresent in

Themiddle-flowof M acedonia.Atthepointwhereitexits Macedonia
theRadikaRiver near Gevgeliya, its average flow is 174 m¥/s. Its

(Photo:M.D2ingo) major western tributaries are theCrna

River(207kminlengthwitha37mys
average flow at its mouth) and the
Treska River (138 km, 30 m3/s). The
longesteasterntributariesoftheV ardar
aretheBregalnitsaRiver(225km,28
m3/s) and the PchinyaRiver(135km,
16 m3/s). The Crni Drim Riverflows
only 48 km within the territory of
Macedonia and, together with its
tributary, the Radika River, one of
Macedonia's most attractive rivers,
encompasses 1,772 km? of watershed
area. The Strumitsa River's watershed
is1,465kmz.

Hydrologic and hydrographic
features specific to the Republic of
Macedonia are the natural tectonic
|akesOhrid,PrespaandDoyran.

Ohrid Lake is the largest,
occupying an area of 348.8 km?, of
which 229.9 are in the Republic of
Macedonia. 1tis30.5kmlongand15
kmwide.Thedeepestpointis287mandtheaveragedepthisl44.8m.Thelakeissituatedat699mmsl.In

Figurel4. The Vardar

ﬁLﬁgﬂ;},ﬂ‘ﬂ,Sj’:ﬁ{'f'ow additiontoflowfromtheCrniDrimRiver,thel akereceiveswaterfrom80surfaceandundergroundsprings

andfromPrespal ake,whichislocatedtothesoutheastatahigheraltitude.



Prespa L ake,withanareaof274kmz2 (176.8
kmz of whichbel ongtoM acedonia) i sthesecond
largestinthecountry.ltslengthis28.6kmandits
width,16.9km.

Itsgreatestdepthi s54m,withanaveragedepthof
18.8m.Thelengthoftheshorelineis100.1km.
Prespal akeissituatedat853mmsl.

Doyran Lake, situated in the south-eastern
corner of thecountry, occupies an area of 42.7
km2. Of this amount, 27.1 km? is within the
Republic of Macedonia. Prior to the recent
hydrol ogicperturbationscausedbybothclimatic
andhumanfactors,thel ake'smaximumdepthwas
10mandtheaveragedepth,6.7m.

Among the other Macedonian water
resources,therearel10majorandminorartificial
lakes, but only 20 with volumes larger than
1,000,000m3.

Theyareusedforirrigation,watersupplyand
theproductionofhydroel ectricpower.

Demographic characteristics. The territory of the Republic of Macedonia has been continuously
inhabitedsinceancienttimesduetoitsfavourabl egeographiclocationandclimaticconditions. Thereare
archaeol ogi calfindingsthatindi catei ntensi vehumanactivity(settlementsandotherobjects) datingfromthe
Pal aeolithicandNeolithicperiods,BronzeAge,l ronAge,andfromtheClassi cal period(Archaeol ogical M ap
oftheRepublicof M acedonia-MacedonianA cademyof ScienceandArts,1994).Thesefindingsaremost
numerousintheareasoftheV ardarRiverandPel agonia,andintheval | ey sof someoftheV ardar'stributaries.
Thecurrentappearanceandcharacteristi csof manyofthel andscapesinM acedoni aaretheresul tofthe
distribution of settlements from prehistoric times to the present (e.g., degradation of the natural zonal
vegetati oninsomeregions,strongcultural characteristicswithincertai nareasetc.).

Considering the long-term demographic trendsandtheir influence onthe quality ofsocio-economic

devel opmentandtheenvironment,itwillbeusefultomentionthegrowth,
structureanddistributi onofthepopul ation.

Data for the population of Macedonia over the past 50 years are
presented inTablel.From1948t01994,aperiodof46years,thetotal
popul ationgrewby729,946inhabitants,or69%.

Table 2 shows a constant decreasing trend for natural population
growth rate, however. Such trends unfavourably transform the age
structureofthepopul ation(duetotheconti nual agingprocess).

The processofdemographicaging(i.e., thattheaverage age of the
population is tending to increase), is subject to both the natural and
mechanical components of population growth. The level of spatia
mobilitywithin thecountryconforms, toagreatextent,totheszeand
distributionofethnicandmigrantpopulations. Thenumberof migrants
includedwithinthetotal popul ationfiguresincreasedfrom12%t036%
duringtheperiod1948-1994.

Accordingtothecensusof 1994,46%ofthemigrationwasoflocal origin,
42%wasbetweenmunicipalitiesand12%wasfromabroad.

MigrationwithintheRepublicof Macedonia,exemplifiedbytherapid
growthofcitiesandanunbal ancedregional popul ationdistribution,has
resulted in numerous problems, including the unsustainable use of
biol ogicalresources.Consequently,problemsresul tingfromtheobserved
demographic patternsshould beconsideredwhencreatingimplementa-

Census

Year

1948
1953
1961
1971
1981
1994

Census

Year
1953
1961
1971
1981
1994

Population
(totalNumber)

1.152.986
1.304.514
1.406.003
1.647.308
1.908.136
1.945.932

Population
Growth

231
20,6
154
13,6

8,5

Figurel5. ThePrespa
Lakewiththe

GolemGradisland
(Photo:M.Dzingo)

Tablel. Population
of theRepublicof
Macedoniabyyear
(accordingto
censusdata)
Source: Calculations
usingdatafrom
theStatisticYearbook
oftheRepublicof
Macedonia2001,
p.48,Skopje2001

Table2. Dynamicsof
thepopul ationgrowth,
1953-1994

Source: Calculations
usingdatafrom
theStatisticYearbook

of theRepublicof
Macedonia2001,
p.48,Skopje2001



Figurel6. Village
Lisec(SharPlanina)
-themountainvillage
ofcompacttypewith

typicalrurallandscape
(Photo:Lj.Melovski)

Figurel?. The
Creshkavillage
(OvchePole)-
abandonedvillagein
thelowestpart

ofOvchePole
(Photo:M.Velevski)

tion and monitoring policies for the
programmes connected with the sustainable
use of biologicalresources. Considering the
meanpopul ationagewithintheState,themost
desirable age structure is seen within large
cities, whiletheworstsituation is presentin
rural settlements(Table3).

Table3. Agedructureofthepopulation

Age  Mace Cityof Other
Structure donia Skopye Towns

0-19 33,2 302 32,2 36,0

Villages

20-30 30,8 30,5 30,3 30,5
40-59 22,8 26,7 34,5 18,9
60andolder 13,0 12,6 12,0 14,1
Unknown 0,2 0,0 0,0 0,3

Settlements. M odernsettlementswithintheRepubli cof Source: Calculationsusingdatafrom
Macedoniadifferfromeachotherinsize,spatial organisa- theCensusof1994,Population, housing
tionandsocialandcultural characteristics.Ruralandurban ~ andagribusinesses,BookV, Skopje1996
social organisation varies mainly with demographic and
economic indicators.Theprincipal differencesbetween villagesand townscanbeseenintheaffiniti esof
their communities. Villages are inclined toward agriculture, in contrast to towns' professional/industrial
orientationinthesecondaryandtertiarysectors.Thereareal sootherrural -urbandifferences,suchasthesi ze
ofthecommunity,level of di spersal of structures,social differentiationandstratification,mobility,ambient
surroundingsandsystemsofinteraction.

Highpopul ationconcentrati onsinthel argercities(Skopye-444,760i nhabitants,Bitol a-86,174,K umanovo
- 94,589, Prilep - 71,899 and Tetovo - 65,318), the inappropriate siting of industrial facilities and an
inadequate communal infrastructure create serious problems in ensuring a quality environment.
Demographic,economic,social andenvironmental characteristicswithinthepopul ational sodemonstrate
significant rural-urban differences. While the processes of industrialisation andurbanisation have had a
positiveinfluenceonthedevel opmentoftownsandtheirnearbyvillages,theyhavenegativel yimpacted
distanthillandmountainvillages.

The officialterritoriallimits of Macedonianvillagesencompass 86.7% of thenation's land areaand
include40.2%ofthetotal popul ation(recordsfrom1994).Villageshavingl essthan50i nhabitantsrepresenta
specificproblem(360villages-20.6%ofthetotalnumberofvill ages).ltisexpectedthatthevillageswithin
thissubgroup,especiallytheoneshavingl10orlessinhabitants,willeventual lybetotal lyabandoned(104
villages).Thesituationisespeciall yseriousintheregionsof Prilep,K avadartsi,Shtip,V eles,Ohrid,Demir
HisarandBitola.
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THEREPUBLICOFMACEDONIA

The richness and heterogeneity of species and ecosystems are the most striking features of the
biodiversityoftheRepublicofMacedonia.

Thissituation isar esultofMacedonia's specific geographicposition, climate, geology, geomorphology,
hydrography,pedologyandothercharacteristics,suchasthechangeswhichoccurredduringpastgeol ogic
periods(e.g.,fromtheendof Tertiarythroughthel ceA ge,withitsglacial andinterglacial phases).
Ahugenumberofrelictspeci esandecosystemsaretheresultofthesechanges,whichcontinuetohavean
effectontherecentflora,faunaandfungi.

Accordingtorecentdata,theimposingnumberof morethan18,000taxaoffl ora,faunaandfungi-900of
which are endemics - express Macedonia's rich biodiversity. The presence of more than 260 plant
assembl agesal soshowsthegreatdiversityof ecosystems.

Basedupon an analysis of biodiversityrichness within the countries of the European continent, the
Republic of Macedonia holds the toppositiononthe"EuropeanHotspot"list. Despitethefactthatthe
bi odiversityofthefl oraandfaunahasnotbeenful lystudi ed,thefindingstodatei ndi catei tsgreatabundance.
A sanexample,thediversityofinvertebratespeciesonarel ativelylimitedsurfaceatsomesites(OhridL ake,
marshecosystemsandothers)canbedirectlycomparedtothediversityofcoral reefs;insomecases,the
biodiversityinMacedoniaishigher.

2.1.Diversityofecosystems

Therichnessanddiversityof ecosystemsisaresultoftheheterogeneityof natural conditionswithinthe
State,suchasreliefandgeol ogicfeatures,climate,soil setc.

Even though Macedonia's land areaisrelativelysmall,itexhibits a great diversity ofreliefforms,with
heterogeneous geologicsubstrata and a complexpedol ogicstructure, combined withparticular climatic
influences.

Duringthecountry'slonggeol ogichistory,influencesfromthesefactorshel pedtocreateari chmosai cof
relictandrecentecosystems(e.g.,wetland,meadow,hal ophytic,steppe-like,hillydryland/grassland,forest,
mountai n,sub-al pi neandal pi ne),coupl edwithanthropogenical lydevel opedruderal (i.e.,growingonwaste
orinwasteplaces),weed,andagriculturalecosystems. In accordancewiththeirimportance,range,genetic
and species diversity richness, ecological functionality, as well as economic value, the following key
ecosystemsmaybedi stinguished:forest,dryland/grassland, mountai nandaquati c/wetland.

2.1.1.Keyecosystems

Forestecosystems. Theseecosystemscoveral argeportionofthelandareaoftheRepublicofMacedonia
at elevations of 150-2,200 m. Broadleaf forests dominate (Hornbeam [Carpinus betulus], Chestnut
[Castaneasativa] ,Beech[Fagussylvatica],Hop-hornbeam[Ostryacarpinifolia] and O ak [Quercussp.]),
whileevergreen forests(Fir[Abiessp.],Spruce[Picea sp.] andPine[Pinussp.]) aswellasmixedforests
(Beech-Fir)aredistributedinsmall areas.

Duetoover-harvesting,theyhavebeendegradedinthel owlandareasandcompl etel ydestroyedinsome
places. Nevertheless, they are represented byover80pureforeststandsand include speciesfromseven
classes.

Forestecosystemsarepresentinthefollowingqualitativeregions:




» The "Oakregion"isdistributed within lowlands andhighlands to
1,100mmsl.Theaverageannualtemperatureinthi sregionrangesfrom9-
14.2°C,andtheaverageprecipitati oni s500-850mm.Theprevailingsoil
typeiscinnamon-col ouredforestsoils,butothersoiltypesareal solocal ly
present (e.g., red podzolic soils [terra rossa], chernozem, pseudogley-
gley,luvic,brownpodzolicetc.).Climate-zonal Oakforestsdominatein
these regions,mixed withorographically-edaphicallyandhydrologically
conditioned Chestnut, Common ash (Fraxinus excelsior), Maple (Acer
sp.),Poplar(Populussp.),Willow(Salixsp.)etc.inplaces.Wthrespectto
vertebrate fauna, typical inhabitants of this region are eastern
Mediterranean and Syrian boreal species such as: Balkan whip snake
(Coluber gemonensis), Fallow deer (Dama dama), Eastern hedgehog
(Erinaceus concolor), Weasel (Mustelanivalis), Balkan spadefoottoad
(Pelobatessyriacus balcanicus), Greenwoodpecker(Picus viridis), Cat
snake(Telescopusfallax), Wormsnake(Typhlopsver micularis)etc.

Figurel8. Hungarian
-Italianoakforest

(Quercetumfrainetto
cerrismacedonicum)

Debarca » The"Beechregion" coversthemountai nousareasbetween1,100-1,700mmsl. Thefactthatit
(Photo:M.Dzingo) encompassesonly22%ofM acedoni a'stotal f orestedareanotwithstanding,thi sregi onpossessesthe

| argesttimbermassinthecountry.Theaverageannual
G | temperature in this region ranges from 6.4-8°C;the

averageprecipitation is 900-1100mm.Light brown
podzoalic soils(inthel owerbelt)andbrownpodzolic
soils(inthehigherbelt)aretheprevailingsoiltypes.
The sub-mountain Beech region is present between
1,100-1,300m(chieflyconsistingoftheclimate-zonal
community, assn. Festuco heterophyllae-Fagetum).
Refugi altypesof Beechforests,aswellasPineforest
communities (Black pine [Pinus nigra]), may be
foundhere. Themountainbel tspreadsbetween1,300
and 1,700 m (the range of the climatogenic assn.
Calaminthograndiflorae-Fagetum) andisformedby
varioustypes of BeechandBeech-Firforests.Inthe

Figurel9. Upperlimit

ofaBeechforeston successional habitats, forests of Aspen
Belasicamountain (Populussp.),Birch(Betulasp.)andWhite
(Photo:Lj.Melovski) pine (Pinus sylvestris) are also present.

Typical faunal inhabitants in this region
are: Slowworm(Anguisfragilis),Roedeer
(Capreolus capreolus),Reddeer Cervus
elaphus), Aesculapian snake (Elaphe
longissima), Wildcat (Felis silvestris),
Pine marten (Martes martes), Fire
salamander(Salamandrasalamandra)etc.

Figur e20. Sub-mountainBeechforest(Festuco

heter ophyll ae-Fagetum)onBistramountain
(Photo:M.Dzingo)




* The"pre-mountain(sub-al pine)region"isthehighestforestbelt,| ocatedbetween1,700mand
approximately2,100mmsl.Theannual meantemperaturei s3.5° Candtheaverageprecipitationis
about1,000mm.Theprevailingsoiltypeisbrownpodzolic;othertypesareveryinfrequent.Inthis
belt,forestsarecomprisedof Norway spruce(Piceaabies), Dwarf mountai npi ne(Pinusmugo) and
Molikapine(Pinuspeuce),aswel l asaheathof Bruckenthaliaspiculifolia, Vacciniummyrtillusetc.

Inthe" pre-mountain”forestcompl exes,characteristi canimal speci esconsi stof Siberianboreal
faunal el ements, typi calinhabitantsofthef orestedareasof SiberiaandnorthernEurope. Suchspecies
include: Waxwing (Bombicilla garrulous), Lynx (Lynx lynx), Three-toed woodpecker (Picoides
tridactylus), Red squirrel (Sciurus vulgaris), Black grouse (Tetrao tetrix), Capercaillie (Tetrao
urogallus),Hazel hen(Tetrastesbonasia),Brownbear(Ursusar ctos)andA dder (Viperaber us).

g . -2 B E bl
Figure21. Molikapineforeston Pelistermt.withstonerivers- Figure22. Mixedfir-beechforestin
auniquephenomenonintheRepublicofMacedonia Mavrovo
(Photo:V.Matevski) (Photo:M.Dzingo)

Dryland/grassland ecosystems:
These occur in the lowland and
highlandbeltsfrom60-1,200mmsl .
Thesoils on which they develop are
geologically diverse (silicate, lime-
stone,dolomiteetc.).

The climatic characteristics are
similar to those of the Oak forest
region.

. : . : - : S S
Figure23. Vegetationonthehighland Figure24. Saganatolia

pasturesonthelimestonequarryes
(Photo:M.Dzingo)
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Dryland/grasslandecosystemsencompassahi ghernumberofdiffering
plantcommuniti essuchas: meadow,hal ophyticandsteppe-like,aswellas
theplantcommunitiesofhighlandpastures. Theyusuallydevel opwithin
successional habitats, primarilyduetothepermanentdegradati onofforest
phytocoenoses(mainlyOak),butal soonabandonedagriculturallandareas.

From a fauna standpoint, eremial (i.e., grassland or semi-desert)
elementsoriginatingfromtheAral - Caspianrefugial centreandadaptedto
life in steppe-like or semi-desert conditions are dominant within the
dryland/grasslandecosystems. Typi cal speci esinclude: Stripedfieldmouse
(Apodemusagrarius), Stonecurlew (Bur hinusoedi cnemus), Commonquail
(Coturnixcoturnix),Sandboa(Eryxjaculus),L essermol erat (Nannospal ax
leucodon), Greatbustard(Otistarda), Commonpartridge(Perdixperdix),
Balkanwalllizard(Podarcistaurica),Littlebustard(Tetraxtetrax)etc.

Figure25. Julodis
ehrenbergii

Mountain ecosystems. Mountain ecosystemsarepresent within a
|argeportionoftheRepublicof M acedoni a; however,optimal conditions
for their development are onlypresent onmountains with elevations
above2,000m.Theaverageannualtemperatureinthisbeltis-4°C;the
average precipitation is800mm.Withintheareashavingalimestone
substratum,limestone-dol omiticblacksoil s(mould-zonal soiltype)are
most often present, whereas the ranker soil type is typica in areas
withoutlimestone. Thecommunitiesofthemountainpastures,located
on silicate (vegetative class Caricetea curvulae) and carbonate
(vegetative class Elyno-Seslerietea) soils, are represented by
approximately15associations.Communitiesthatdevel oponlimestone
and silicate rocks, limestone screes, under snow banks etc. are also
includedwithinmountai necosystems.

Thefaunaof mountai necosy stemsi scompl exincontentbecauseitis
amixtureoffaunal elementsofvariousorigins. Themoststrikingfeature
of this fauna is the presence of indigenous relict-endemic, palaeo-
Mediterranean and oreal (high-mountain) faunal elements such as:
Balkan snow vole (Dinaromys bogdanovi), Balkan alpine chamois
(Rupicapra rupicapra balcanica), Mountain souslik (Spermophilus
citelluskaramani)andBal kanmol e(Tal pastankovici) ,aswel | asavery

A large number of invertebrate fauna, of which the most dominant is
Figure26. Pelister butterflies. Tundral (arctic) faunal elements are present only in very
-mountainstream restrictednumberswithin mountain ecosystems.Examplesincludethe
withal ongstream bird, Ring ouzel (Turdustorquatus),andmorebutterflyspeciesofthe
vegetationofgrasses

genusErebia.

plants
(Photo:M.Dzingo)

Figure27. Montainmeadow Figure28. Vegetationonthemountainpasturesandquarries
(Photo:M.Dzingo) (Photo:V.Matevski)




Aquatic/wetlandecosystems.The group ofkeyaquatic/wetlandecosystemsincludesthethreenatural
lakes, thewell-developed river network-especiallythewatershedoftheV ardarRiver-andremnantsof
formerlywidespreadmarshesandswamps.

» OhridLake Thisisthel argestlakei ntheRepublicof Macedonia

andi ssituatedinatectonicvalleyinthefarsouth-westernportionof
the country. Ohrid Lake is a typical oligotrophic lake with
outstandingtransparency,|lownutrientcontentandl owproductivity.
With its relict and endemic organisms, it represents the most
significantlakeecosysteminEuropeandisundertheprotecti onof
theUnitedNati onsEducational,ScientificandCultural Organi zation
(UNESCO).
The diversityof phytoplankton and zooplankton in OhridL akeis
relativelypoor.Thephytoplanktonisdominatedby Bacillariophyta,
Chlorophyta and Cyanophyta whil ethezooplanktonbyWaterfl eas
(Cladocera), Copepods (Copepoda) and Rotifers (Rotatoria). The
benthos at shallow depthsis representedbyabundantmacrophytic
vegetation(representativesof Charophyta),andatdeeperdepthsby
thedominantdiatoms.Zoobenthosconsi stsprimarilyofsegmented
worms (Annelida), snails (Gastropoda), Ostracods (Ostracoda),
flatworms(Plathel minthes)andsponges(Porifera) ,withahighlevel
ofendemism.Amongthenektoni corganisms,themostimportantare
thereli ctandendemi cspeci esof sal monidfish.

 Prespalake. Thislakeislocatedinatectonicvalleybetween
GalichitsaandPelisterM ountains.Richencrustinglayersof Green
and Blue-green algae and diatoms can be found on the rocky
submergedsubstrate.| naddition,significantareasof macrophyticvegetationarepresent.LikeOhrid
L ake,thezooplanktonis representedprimarilybyspeciesof Copepods,Rotifers and Water fleas,
whil ethezoobenthosi sdominatedbyflatworms,Ostracods,segmentedworms,snail sandsponges.
Therelictspeci esoffi sheswhicharedi stingui shedbyahighl evel of endemism
areal sodominantamongthenektoni ¢ organi smsofthel ake.

« s s
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Figure30. GolemGrad-Prespal ake,epiliticcommunities
(Photo:Z.Levkov)

» DoyranLake. Characterisedby highfloristicandfaunaldiversityanda
lowl evel of endemism,thisisatypical eutrophiclake.Diatomsaredominant
among the phytoplankton and periphyton. Among the zooplankton, Copepods, Protozoans
(Protozoa),RotifersandWaterfl easaredominant,whilewithinthezoobenthos,flatworms,Molluscs
(Mollusca), Ostracods, segmented worms and sponges predominate. Cyprinid species of fishes
dominatethenektonicorganisms.

The three natural lakes provide favourable conditions for the development of agquatic macrophytic
(floatingandsubmersed)vegetation,aswel | asthedevel opmentof shorelinemarshspecies.

Figure29. Floating
aquaticvegetation

withNymphaeaalba
(Photo:M.Dzingo)

Figure3l. Aquatic
andmar shes

vegetationinthe
coastalzone

ofthePrespalLake
(Photo:M.Dzingo)
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* Riverine ecosystems. The
riverine ecosystems are character-
ised by well developed water
mosses, as well as Algal flora,
especialy in the upper reaches of
the Vardar River. Within these
ecosystems, zooplankton is poorly
represented,andthebenthoswhich
does occur has very reduced
populations. Nekton is character-
ised by rich relict and endemic

Figure32. Lutralutra . .
(CourtesyofMacedonian fauna,especiallyfish.

MuseumofNaturalHistory)

» Wetland ecosystems Wetlandvegetation, which in
thepastusedtocoverlargeareas,todayappearsmainlyas
fragmentary patches along the shorelines of the three
naturallakes(e.g.,OhridMarsh,PrespaM arshandStruga
Marsh),aswellaswithinremnantsofotherformerlakes
and marshes (e.g., Katlanovo Marsh, the marsh near
Negortsi Spa, Monospitovo Marsh, the marsh near
Gostivar etc.). The fauna of wetland ecosystems is
characterisedbyahighlevel of diversityandendemism,
expressed especially within the taxonomic groups of
invertebrate limnofauna (Cyclopoida, Harpacticoida,
Isopoda,Oligochaetaand Ostracoda).
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2.1.2.Threatenedecosystems

Within the Republic of Macedonia, many rare, relict and endemic communities occur in almost all
vegetationtypes. Of specialimportancearethosewithrestricteddistributionamongtheaquatic,wetland,
meadow, halophytic, steppe-like, forest, sub-alpine and alpine vegetative communities, as well as those
presentwithinthevegetati onof highlandpastures.Neverthel ess,someoftheseareseriouslyendangeredor
threatened with extinction, while others are considerably reduced in their populations and biological
viability.

Thespectrumoffactorswhichthreatensecosy ssemdiversityisfairlybroadandof complexnature.The
characterandintensityoftheirinfluencesvaryandarespecifictoeachindividual ecosystem.




* Forestecosystems. Threatstof orestecosystemsarequitevaried
andincludedesiccation,die-backprocesses,forestfiresandvarious
diseases. For example, desiccation of the Fir-Spruce forest (assn.
Abieti-Piceetumscardicum)al ongtheTetovskaRiver,theBeech-Fir
forest (assn. Fago-Abietetum meridionale) on Bistra (Senechka) .
Mountain, the Chestnut forest (assn. Castanetum sativae e ﬁf,y
macedonicum)al ongtheBrajchinskaRiveronPelisterM ountai netc. P BY -
have been observed. The large number of forest fires is also
threatening communities of Dwarf mountain pine (assn. Pinetum
mugomacedonicum) onY akupitsaM ountain,theBlackpineforests
(assn. Pulsatillo macedonicae-Pinetum nigrae) of Karadzitsa
Mountain, as well as assemblages of assn. Phillyreo-Juniperetum
excelsae and assn. Querco-Carpinetum orientalis macedonicum at
DemirK apiyaGorgeetc.Seri ousconsequencesareal soappearingasa
resultof humanactivities. Theviabilityof specificforestcommunities
i sbei nginfluencedbyinappropriatereforestati onactivities(Ephedro-
Prunetumtenellae inthevicinityofLyubashnearKavadarci),water
capture/extraction (Tilio cordatae-Fagetum on Drevenichka
Mountain near Demir Hisar), drainage (Periploco-Fraxinetum
anguistifoliae-pallisae nearNegortsi Spa; Caricielongatae-Alnetum
glutinosae in the Polog Valley and Debartsa regions) etc.Recently,
forestecosystemshaveal sobeguntobethreatenedasaresultofthe
construction ofroads,railroads, artificial lakes, tourist settlements,
ski-lifts,rubbish tips(dumps) etc.Duetothedestructionofcertain
forest ecosystems, particular species of Fungi areal sodisappearing
(e.g., Antrodia juniperina, Boletus dupainii, Inonotus tamaricis,
Pyroformes demidoffii, etc.). Many of these factors also affect the
status of different related faunal groups. The reduction of the
popul ationsofindividual speci escanbebestseeni ntheOakregion.
Withrespecttovertebrates,thefollowingspeciesareconsideredtobe
extinctinM acedonia: Gol denjackal (Canisaureus),Reddeer (Cervus
elaphus)andFal lowdeer(Damadama),althoughthel asttwohavebeenreintroduced. Thespecies,
Black vulture (Aegypius monachus), Bearded vulture (Gypaetus barbatus), Pine marten (Martes
martes)andM arbl edpol ecat(Vor melaper egusna) ,exhi bitthemostreducedpopul ations.

Figure36. Pyrofomesdemidoffi-verydangerous
parasitontheGreeckJuniper.|nEuropeknown

onlyinMacedoniaandBulgaria
(Photo:M.Karadelev)

Figure35. Adzina

s,
[ fn

Reka-thesouthern
border of
thespruceforest
(Photo:Lj.Melovski)
Figure35a. Picea

abies-cones
(Photo:V.Matevski)

Figure37. Pulsatilla
hallerisubsp.
macedonica
(Photo:Lj.Melovski)



Figure38. Viola
arsenica-threatened
speciesfrom

Alshar,Kavadarci
(Photo:V.Matevski)

Figure39.
Elaphesitula
(Photo:Lj.Melovski)

Figuredl. Gentiana
luteasubsp.
symphyandra-
threatenedspecies
(Photo:V.Matevski)

* Dryland/grassland ecosystems. In general, the dryland/grassiand
ecosystems are notthreatened. Exceptionsare presentwithinsomespecific
communities (e.g., assns. Crypsidetum aculeatae balcanicum and Pholiureto-
Plantaginetumbal canicum)whichdevel oponsalinesoil sintheOvchePol ePlain,
aswellasthe Violaallschariensis and V. arsenica communities in thehighland
pasturebeltwhicharefoundonsoil scontai ningantimonyandarsenic(atA | shar
nearKavadartsi).Thesecommunities,presentonlyinsmall areas,areinpotential
dangerofdestructionduetoagricul tural activities(i nthefirstinstance)andmining
(inthesecond).Someinsufficientlystudiedcommunitiesf oundonlimestoneand
dolomiticsubstratesareal sobeingthreatenedbythequarryingofmarble(Pletvar,
SivetsandTser). Withinthesevari ousecosystems,reductionsinthepopul ati onsof
the following faunal species have been recorded: Stone curlew (Burhinus
oedicnemus), Common quail (Coturnix coturnix), Sand boa (Eryx jaculus),
Geoffrey'sbat(Myotisemarginatus), Whiskeredbat(M.mystacinus),L essermole
rat (Nannospalax leucodon), Great bustard (Otis tarda), Common partridge
(Perdixperdix),Europeansouslik(Spermophiluscitel luscitel lus), Commonmol e
(Tal paeuropaea)andL ittlebustard(Tetraxtetrax).

Figure40. Ablepharuskitaibelii
(Photo:G.Dzukic)

e Mountain ecosystems. Mountain and high mountain ecosystems are less

threatened since anthropogenic influences are reduced (due to their limited
accessi bilityandunfavourabl eclimati cconditions).
Typical activitieswhich could negativeaffectthe viabilityoftheseecosystems
includeovergrazingandtheuncontrolledcollectionof certai nplantspecies(e.qg.,
Althaea officinalis, Anacamptis pyramidalis, Arctostaphylos uva-ursi, Centaurium erythraea,
Dactylorhiza maculata, D. sambucina, Gentiana lutea subsp. symphiandra, Gentiana punctata,
Hypericum perforatum, Juniperus communis, Origanum vulgare, Primula veris, Pulmonaria
officinalis,Sideritisraeseri,S.scardica, Thymustoseviivar.Degenii, etc.).

Theconstructionof ski-lifts,mountai neers'towers,tel evisiontransmittersandotheraerial systems
usuallyinstalled on mountainpeaksoftencausethedegradati onof plantcommunitieswhichhave
restricteddistributionsonthesummitsof mountains.

Withregardtothefaunal componentof mountai necosystems,indirectanthropogenicimpactsdo
notthreatenthestability ofthesepopul ations. Theonlydirecthumani mpactconcernsthe Balkan
alpine chamois (Rupicapra rupicapra balcanicus), which never reaches its optimal population
numberduetouncontrolledhunting.

Figure42. Gentianapunctata-thr eatenedspecies

byuncontrolledexploitation
(Photo:Lj.Melovski)



» Aquatic/wetland ecosystems. Fresh water ecosystems within the Republic of Macedonia
consistofflowing,lacustrine,temporaryandundergroundwaters.Ofthespeci espresentwithinthese
ecosystems,thedominantgroups (based upon placeoforigin)consistofbothfloristicandfaunal
elementsorigi natingfromtheBlack Sea/ Caspi anrefugial region(immigrantsfromthepost-glacial
age),aswellasacompl exofindigenousreli ct-endemicel ementswhi charemostnumerouswithinthe
three natural lakes.L akesaremostsensitivetoanthropogenicimpacts,incomparisontotheother
types of freshwater ecosystems, and theirrestorationis verydifficult. Therefore, theyshould be
dedi catedforcompl eteconservation.

OhridLake

Thelacustrineecosystemof OhridL ake,togetherwiththeol dcentreofthecityof Ohrid,have
beendeclaredaUNESCOWorldCulturalandNatural HeritageSite. T hemainproblemswhichhave
led,toagreaterorlesserextent,tothedisturbanceoftheecol ogical bal ancewithinthisecosystemare
excessive waterreleases - in order to provide a higher level of electricity production - and the
temporaryshuttingdownoftheintegratedcoll ection/treatmentsystemforcommunal andindustrial
wastewaters.Asaresultofwaterlevel fluctuations,onlyfragmentsoftheformerlyabundantfloati ng
macrophyticvegetation canbeseen.Fromthestandpointoffauna,OhridL ake,withits216relict-
endemic taxa,istherichestandmostimportantfreshwatercentreof endemisminEurope.Asisthe
case withtheotherreliclakes,theprocessofintra-lacustrinespeciationisal sohighlyexpressedin
Ohrid Lake, especially within the taxonomic groups of Gastropoda, Oligochaeta, Ostracoda,
Plathelminthesand Porifera. Althoughthedegreeofthreatstoinvertebratefaunaisstillinsufficiently
studied, with regard to vertebrates, six of seven endemic Ohrid fish species (according to the
International Union for Conservation of Nature [IUCN]) are included within the category, "V*"
(Vulnerabl e),whileonespeciesisconsideredtobe” EX" (Extinct). Thetwospeciesoftrout(Salmo
bal canicusand S.letnica)areparticul arl ycaughtforfood,sotheirpopul ationsareconti nuouslybeing
reduced.

Figure43. Sourceof
theriverCrnDrim

near St.Naum
(Photo:M.Dzingo)



BIODIVERSITYSTRATEGYANDACTIONPLANOFTHEREPUBLICOFMACEDONIA

| | Prespal ake

Prespa Lake: Theconstant reductionof
thewaterlevel of Prespal akeovertheyears
hasadverselyaffectedthestateofthefloating
vegetation and faunal communities in the
littoral zoneofthel ake. Thepresenceoflarge
guantitiesoforganicsiltonthel akebottomis
accelerating the process of eutrophication,
whichmanifestsitsel fwiththeappearanceof
phytoplankton blooms during the summer
period. Of the floating macrophytic
vegetation, the most significant is the assn.
L emno-Spirodelletum polyrhizae subassn.
aldrovandetosum,whichdevel opsonlywithin
thei nshoreareasof Prespal ake (nearDolno
Figure44. Prespa Perovovillage)andisdirectlyendangeredby

Lakewiththebay the loweringofthewater level. Of the total
near thevillage number of endemic species (24), the most
Stenje(Pelister threatenedarefishes.Amongthesixendemic
mountainin species of fishes,thePrespableakAlburnus
theback)

belvica) is the most caught;nevertheless, its
population is remaining stable. Due to
uncontrolled fishing, the Carp (Cyprinus
carpio) is the most endangered species in
Prespa Lake and, according to IUCN, it is
includedonthelistof speciesbeingatcritical
risk (CR). The establishment of the strictly
protected "Ezerani"reserveandtheinitiative
currently underway for proclaiming Prespa
Park a transboundary park will surely
contributetothei mprovementofthestateof
thislakeecosystem.

(Photo:J.Acevski)

Figure45. Prespa
Lake-GolemGrad
(Photo:M.Dzingo)

Figured6. Prespa
Lake-swamp
vegetation
(Photo:M.Dzingo)




DoyranLake

The status of Doyran Lake is the most
aarming. Since 1988, the level of the water
surfacehasdrastically fallen,contributing to a
decrease inwaterdepthandarecessionofthe
shoreline, accompaniedbyacompl etel ossof
the littoral zone and its related biological
communities.

Accdleratedeutrophicationhas led to intensive
sedimentation and a dramatic reduction in the
epibenthiccommunities,aswell asseriouschanges
in the dructure of the Algal microflora These
changes have particularly affected the Common
reed(Phragmitesaustralis)zoneandotheraquatic
macrophytic vegetation (assn. Myriophyllo-
Nupharetum i ssompl etelyextinct).

The zooplankton community, under the
influenceofthesechanges,hasl ostitslimnetic
character.Until 1988,94zooplanktontaxawere
present in the openwaters of the littoral and
pelagic zones, whereas the recent status of this community shows a reduction to only 28 taxa
Comparativepopul ationdensityanal ysesi ndi catethattheabundanceofthezoopl anktoncommunity
withinthepel agiccompl exisone-seventhitsformerlevel ,andthatofthelittoral compl exone-tenthof
itspreviousnumbers.Althoughcurrentlyseverel ydisturbed,thebenthiccommunitylikelystillhas
enoughgeneticpotentialtocompl etel yrestoreitsel f. Thestatusofthebenthoscanbeinferredfromthe
amountoftheannual fishcatch,whichinoptimal conditionsusedtobeasmuchas500tonnes. Inthe
pastfewyearsithasbeenreducedto70tonnes,droppingtoonly25tonnesin2002. Theaccel erated
succession of this lake ecosystem is evidenced by the appearance of the Calanoid copepod
(Eudiaptomusgracilis),atypicalrepresentativeof marshecosystems,whichwasrecordedinDoyran
L akeforthefirsttimein1995.Inordertorestorethedisturbedenvironmental balance,effortshave
beenmadetobringadditional quantitiesofwatertothel ake,whichisexpectedtoi mprovethestateof
thebi ol ogi cal communitieswithinthel akeecosy stem.

Riverineecosystems. A sthemajorrecipientsforal Ity pesof wastewater,theseecosy stemsareundergreat
anthropogenicpressures. ThesituationwiththeriversBregal nitsa,Crna,PchinyaandV ardararethemost
alarming.Someoftheartificiall akes(reservoirs),suchaskK alimanciandTikveshL akes,functionassinksfor
persistent substances. Others, whichprovide drinking or industrialwater(e.g.,Mavrovo,Strezhevoand
Turiya), have experienced a deterioration in water quality due to excessive water extraction. Benthic
communitiesintheriverineecosystemsareshowingreducedabundance, which will ultimately lead to a
declineinfishpopul ations. Sixofthe20endemi cfishspeci eswithintheRepublicof M acedoniaarefoundin
riverineecosystems.Three of theseare considered to be globally threatened species (Gobiobanarescui,
Salmopelagonicusand S.peristericus).

Wetland ecosystems. Marsh communitiesarethemostreduced,despitethefactthat,inthepast,they
coveredverylargeareas.Asaresultofdrai nageactivitieswithinthel ast50-60years, mostwetlandhabitats
have been either totally converted to agriculturalproduction orremaininonlyafragmentedstate.Such
communitiesinclude: Cypero-Caricetumacutiformis(Gostivar), Glycerietummaximae (Pelagonia), Scirpo-
Alopecuretumcretici (M onospitovoM arsh)etc.

Mountain marshes and peat bogs are also under anthropogenic pressures as a result of the
capture/extracti onofwaterfrommountai nspringsandstreamsforusei ndrinkingwatersystems.Therefore,
themarshcommunitiesofthevegetativecl asses Montio-Cardaminetea and Scheuchzerio-Cariceteafuscae,
aswellasthediversityof Algae,havebeendegraded.

Figure47. Doyran
Lake-“ island”

ofdeadshells
(Photo:P.Stojanovski)
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From a faunal standpoint, impacts to most of the swamps and
marsheshavecausedareductioninthepopul ationsof all Amphibians,
as well as individual species of other invertebrate and vertebrate
groups. The most affected are: Water vole (Arvicola terrestris),
Eurasian bittern(Botaurus stellaris), EuropeanpondterrapinEmys
orbicularis), Otter (Lutra lutra), Balkan terrapin (Mauremys
rivulata), Dice snake (Natrix tessellata), Miller's water shrew
(Neomysanomalus),Watershrew(N.fodiens),Bal kanspadef oottoad
(Pelobates syriacus balcanicus), Eurasian Spoonbill (Platalea
leucorodia)andGreekmarshfrog(Ranabal canica).

OnlyBelchishtaMarshstillexistsinitsoriginal state,wherethe
populationof Otters,agloball ythreatenedspecies,isthel argest.

Figure48. Plathalea
leucorodia
(Photo:V .Anastasovski)

Figure50. Pelobatessyriacus
(Photo:V.Sidorovska)

Figure49. Partof
thestrictnatural

reserve’ Ezerani”
(Photo:S.Petkovski)

2.2. Diversityofspecies

2.2.1. Micro-organisms

Fromataxonomicaspect, micro-organismsarepoorlystudied. Themai nbodyofresearchdeal swiththe
quantitativestructureofindividual physiol ogi cgroupsofbacteria.
Dataonboththequalitativeandquantitativestructureofthebacterialcommunityof OhridL akedoexist,

however. By contrast, there areonlydata on thestructureof somephysiologicgroups ofbacteriawithin
riverineecosystemsandreservoirs.

2.2.2. Algae

Withregardtothel owerplantgroups,theGreen, Silicate(diatoms)andBlue-greenal gaecaredominant,
withothergroupsfoundinsmallernumbers. Todate,1,580speci esof Algaehavebeenidentified,of which
diatoms- Bacillariophyta (40.1%)andGreenal gae- Chlorophyta (35.3%)formamajority. Theothergroups
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(Chrysophyta, Euglenophyta, Pyrro-
phyta and Xanthophyta) are rarely
studied and, consequently, it will be
necessary toinitiatebasi cresearchon
their structure, distribution and eco-
logy. The most important centres of
Algadiversity are OhridandDoyran
L akes.Therearenocurrentsystematic
studiesforPrespal ake.lnadditionto
the rdic lakes, mountain aquatic
ecosystems (especially post-glacial
|akes)appearto beequally important
centresof Algadiversity.

Figure51. Navicula
oblonga - arar especies
inthealgalflora
intheRepublic
ofMacedonia
(Photo:Z.Levkov)

Tabled4. Numberofspecifictaxaofknown
algalgroupsin theRepublicofMacedonia

2.2.3. FungiandLichens

Fungi represent a very heterogeneous

groupoforgani sms;however,studiestodate
Basidiomycota. Theotherordersarepoorly

studied. ano| h a
Thereareapproximately1,250recorded

speciesof Fungi.Mostbel ongtotheorders Chrysophyta

Aocomycota (130, Basdonyeoia (1050), | Badlsiophyia 18 60512109 12 &8

Myxomycota (10), Oomycota (20) and Ph h _

2ygomycota(3s). aemym_
Lichens (lichenoid Fungi) (Lichenes)

numberzpproximetely340species. W3—

Charophyta 2
_

Glauco|

Tableb. NumberofFungalandLichen families,
gener aandspeci eswithintheRepublicofMacedonia.

Ascomycota (without Lichenes) 35

Chytrldlomycota

Oomycota
_
Lichenes

Figure52. Witchesheart(Clathrusruber)
inthecliffofthePchinjaRiver
(Photo:M .Karadelev)



The flora of the higher plant groups is quite rich, possessingdiverse floral elements (arctic-alpine,
Caucasian, Eurasian, Greek-Anatolian, Illyric, Mediterranean, Middle-European, Tertiary relict and
cosmopolitan) and a large number of endemic species (Balkan, Macedonian, south Balkan etc.). It is
representedby210families, 920 genera and approximately3,700species. The mosthumerousgroupis
flowering(Angiosperm)plants,withabout3,200speci es,fol lowedbymosses(350)andferns(42).

e Mosses. Mosses are represented by 67 families, 167
generaand349species. T heclass Anthocer otae includesone
species and thecl ass Hepaticae, 52 species, whiletheclass
Musci possesses 296 species. It seems likely that future
studi esof mossesintheRepublicof M acedoniawillincrease
thesenumbers.

Figure53. Buxbaumiaviridis-uniquespeci esofmoss
fromtheRepublicofMacedoniaontheredlistofIUCN

» Peatmosses. This groupisrepresented
by six species which mainly inhabit moist
aess and bogs in mountan and high
mountai nareas. Theyareonlyrarelyfoundin
lowlands (mostoftenonsilicatesoils).The
species Diphasium alpinum, Huperzia
sdllago, Isoetes phrygia and Lycopodium
clavatumhaveveryrestricteddistributions.

Figure54. The relictplantl soetesphrygia
of SelechkaPlanina
(Photo:V.Matevski)

* Hor setails.Horsetail sarerepresentedby sevenspeci eswhi chmaybef oundinverymoistpl aces,
froml owl andstohi ghmountai nareas(bygorges, marshes,moi stmeadows,mountai nstreams,rivers
andvalleys).Themostfrequentspeci esare Equisetumarvenseand E.palustre, withtherarestbeing E.
fluviatileand E.Sylvaticum.

« Ferns. IntheRepublicof M acedonia,42speci esofferns
in15familiescanbeobserved. Themostpolymorphicgenera
are Asplenium (11species)and Dryopteris(6).Thefollowing
species are characterised by a restricted distribution:
Adiantumcapillus-veneris,Blechnumspicant,Crytogramma
crispa,Ophioglossumvul gatum,Osmundaregalis,Phyllitis
scolopendrium and Thelipteris palustris, as well as the
endemic species Aspleniummacedonicum (inthevicinityof
Prilep).T hisgroupal soincludesthetwospeciesofaquatic
ferns(Mar sileaquadrifoliaand Salvinianatans).

Figure55. Macedonianfer n-Aspleniummacedonicum

onitsLocusclassicus-MarkoviKulinearPrilep
(Photo:V.Matevski)
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* Gymnosper ms. Thesearerepresented » Angiosperms. Angiosperms ae
byfourfamiliesandsixgenera,including represented by120families, 720genera
15 indigenous species (the most andapproximately3,200 species (5,000
polymorphicarethegenera Juniperus and taxa). Themostpol ymorphicfamiliesof
Pinus,each with fivespecies). theclass Dicotyledonae are the families

Caryophylla- ceae (345 species),
Compositae (c. 470), Cruciferae (264),
Labiatae (c. 260), and Leguminosae
(457), whereas of the class
Monocotyledonae, the families
Gramineae (c. 280) and Liliaceae (c.
130)aremostpolymorphic.

With regard to higher plant groups,
complete studies exist on peat MOsses,
horsetails, gymnosperms and 78 families of
angiosperms(Dicotyledonae: Choripetalae).
There are 24 families of the group
(Photo:J Acevski) Dicotyledonae: Sympetalae, as well as 16
families of the class Monocotyledonae that
stillneedtobestudied.

Table6. Number offamilies,gener a,species
andlowertaxaofhigher plantsintheRepublicofMacedonia

Totalmoses (Bryopsida) 67 167 349

-Hepaticae 1 1 1 = =

-Anthocer otae 25 36 52

-Musci 41 130 296
Peatmoses(Lycopsida) 3 5 6 = 6
Hor setail s(Sohenospida) 1 1 7 13 20
Fer ns(Filicinae) 15 21 42 18 60
Gymnaosperms 4 6 15 7 22
(Gymnospermaae)
TotalAngiosperms c.120 c.720 €.3200 €.1700 €.4900
(Angiospermae)

-Dicotyledonae c.102 c.565 €.2600 ¢.1500 ¢.4100

T -Monocotyledonae c.18 c.155 ¢.600 ¢.200 ¢.800

Figure57. Lilliumalbanicum
(Photo:V.Matevski)

2.2.5.Fauna

Withregardtothestatusof sel ectedfaunal groups, thesituationi sasfoll ows:

Protozoa (Protozoans)-Thediversityofthisgroupof organi smsi smainlyconcentratedinthewatersof
thethreenaturallakes(Ohrid,PrespaandDoyran).Atotal of 113specieshasbeenrecorded,ofwhich79
bel ongtothegroupoffree-livingProtozoans.OftheparasiticProtozoans,therearefivesubphyla;however,
onlythesubphylum Ciliophora hasbeenstudied(34species).

Porifera (sponges)-Todate, ni nespeci esandonesubspeci eshavebeenrecorded,al linhabitingthethree
naturallakes.
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Figure58. Endemic
Planarias

fromLakeOhrid
(Photo:S.Stankovic,1956)

Figureb9.
Lycosa
praegrandis
fromBabuna,
nearVeles

Plathelminthes (flatworms) - Within this group, 85 species have been recorded.From the class of
Turbellarianworms(Turbellaria),65speci eshavebeenrecorded,withthedominantrepresentativescoming
fromtheorder Tricladida (atotal of 40species). Theothertwoordersinclude25speci es(Rhabdocoel a-24;
Allocoela- one). Twoclassesof thi sphylum, Trematodaand
Cestoda, are representedby 10specieseach. The largest
centreofbiodiversityforthisgroupoforganismsisOhrid
L ake,with48recordedspecies.

Cnidaria(Cnidarians)-Thesearerepresentedbythecl assof
Hydroid zoophytes (Hydrozoa) in freshwater ecosystems, of
whichtwospeci eshavebeenrecorded.

Nemertea (Nemertineworms)-Foundinthesublittoral
zone of Ohrid Lake, Stichostemma graecense is the only
recordedspecies. Nemathelminthes (roundworms)-Ofthe
roundworms,studieshavefoundonlytwoclasses, Rotifera
(Rotifers)and Nematoda (Nematodes),representedby613
species.ThedataonRotiferaoriginatefromtheanal ysesof
theplanktoncommunitiesofthethreel akesandrecognise
60speci es.A splanktoni corganisms,theyarecharacterised
by a wide area of distribution and possess no endemic
speci es.Researchtodatehasi dentifiedatotal of 553species
of NematodesinM acedonia,whichislikelytobemuchless
than the actual number of species. In the first study of
roundworms in Ohrid Lake, 23 aquatic, freeliving
Nematodeswerefound.L ater,greaterstresswasgiventothe
studyofterrestrial Nematodes,mainlyinforestecosystems
(450species),aswellasNematodeswhichparasitiseearly
vegetabl es,ani mal sasndhumans(80species).

Mollusca (Molluscs)- Molluscsarewellstudied,witha
total of 282knowntaxa(276speci esandsi xsubspecies). Thecl assof snail s(Gastropoda) i srepresentedby
267taxa(262speciesandfivesubspecies),with102(97speci esand5subspeci es)bel ongingtotheaquatic
Gastropods.Theterrestrial Gastropods, athoughincompletely studied, show a greatdiversity of species,
withl65recordedtodate. Fromthecl assof Bival ves(Bivalvia), 15specieshavebeenrecorded. Themost
importantcentreofdiversityforthisgroupisOhridL ake.

Annelida (segmentedworms)-Thisisarel ativel ywell studiedgroup,withatotal of 182recordedtaxa
(160speciesand22subspecies).Withregardtotheclass Oligochaeta (Oligochaetes),139taxahavebeen
recorded(123speciesand16subspecies),whil etheclass Hirudinea (leeches)isrepresentedby 35taxa(29
speciesandsixsubspecies).Centresoftheirdiversityarenatural | akesandotheraquati cbiotopes.

Arthropoda (Arthropods)- T hisgrouphasnumerousrepresentati vesi ntheani mal worl dandi sal sowel |

representedwithintheRepublicof M acedonia,withalargenumberoftaxa(7,743),including7,574species
and169subspecies.
Withregardtothesubphylum Chelicerata
(Chelicerates),representativesof theclass
Arachnida (Arachnids)total 825taxa(819
speci esandsi xsubspecies).Withregardto
the subphylum Chelicerata (Chelicerates),
representatives of the class Arachnida
(Arachnids)total 825taxa(819speciesand
six subspecies). Among the six ordersin
this class, the order Aranea (spiders) is
dominant with 558 species. The order
Pseudoscorpiones (Pseudo-scorpions) is
representedby37taxa(36speciesandone
subspecies) and the order Opiliones
(Daddy longlegs) by 40 taxa (38 species
andtwosubspeci es). Theorder Scor piones
(Scorpions)isrepresentedbythreespeci esandtheorder Solpugida (Sunspiders)byonespeciesonly.The
order Acarina (ticksandmites)isrepresentedby 196taxa(193speci esandthreesubspecies), mostofwhich
bel ongtothegroupofterrestrial mites(123species),withtheremai nderbei ngaquati cmites(70speciesand
threesubspecies).Thewesternportionof M acedoni ai sani mportantcentreof biodiversityforthisgroup,
whi chispresentinvarioustypesofhabitats.
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The subphylum Branchiata (Branchiate arthropods), with its unique class Crustacea (Crustaceans),
representsoneofthemostthoroughlystudiedgroupsoforganisms,withatotal of 513taxa(486speci esand
27subspecies). The subclass Copepoda (Copepods) is represented by140taxa(136 species and four
subspecies),separatedi ntothreeorders. Theorder Cyclopoida i srepresentedby60taxa(57speciesandthree
subspecies), the order Harpacticoida by50taxa(49speciesand one
subspecies)andtheorder Calanoidabyasmal | numberof species(30).
FromthesubclassBranchiura (Branchiurans),onlyonespeci eshasbeen
recordedtodate-theCarplouse(Argulusfoliaceus)inDoyranLake.The
subclass Ostracoda (Ostracods) possesses 172knownspecies.Within
the subclass Branchiopoda (105 species), the order Anostraca is
representedbysevenspecies,theorderNotostracabytwospecies,the
order Conchostraca by three species and the order Cladocera by 93
species. Thesubclassof Malacostracans (M al acostraca)isrepresented
by95taxa(72speci esand23subspecies),separatedintothreeorders.
The order Isopoda is represented by 47 taxa (34 species and 13
subspecies), the order Amphipoda by 43 taxa (33 species and 10
subspecies)andtheorder Decapoda byfivespecies.

Since the Branchiate arthropods in Macedonia are linked with ) _
freshwaterecosystems, thel argestcentresofbiodiversityoccurinthe Figure60. Centipede
threenaturall akes,especiallyOhridL ake. gﬂfgm‘iﬁ)‘l‘igs

Thesubphylum Tracheata (Tracheates)isrepresentedbyatotal of o
6,405 taxa (6,269 species and 136 subspecies).The class Myriapoda
(Myriapods)includes72taxa(71speci esandonesubspecies),separated
into two orders: the order Diplopoda (millipedes) with 59 taxa (58
speciesand onesubspecies)andtheorder Chilopoda (centipedes)with
13species.

Theclassl nsecta(l nsects)hasatotal of 6,333taxa(6,198speci esand
135subspecies),separatedi ntotwosubcl assesT hesubcl ass Apterygota
(true wingless insects) has a small number of recorded species (18)
bel ongingtothreeorders: Collembola (6), Protura (2)and Diplura (10).
Thesubclass Pterygota (wingedinsects)has6,315taxarecordedwithin
Macedonia(6,180speci esand135subspecies).Oneofthebeststudied
groupsoftheclassl nsectaistheorderL epidoptera(butterflies),witha
total of 2,295taxarecorded(2,261speci esand34subspecies). Fr

The other orders have the following number of recorded taxa: Figure61. Caterpillar
Ephemeroptera (mayflies) - 63 taxa, Odonata (dragonflies) - 52taxa, Plecoptera (stoneflies) - 93taxa, | OftheHyleseuphorbiae
Orthoptera (grasshoppers) - 178 taxa, |soptera (termites) - two taxa, Psocoptera (book-lice) - 48taxa, | (Phowo:Ll-Melovskd
Thysanoptera (thrips)-4taxa, Heteroptera (true bugs)-778taxa, Homoptera (Homopterans)- 332taxa,
Trichoptera (Caddisflies)-73taxa, Diptera (fliesandmosquitoes)-606taxa, Hymenoptera (antsandbees)-
264 taxa and Coleoptera (beetles) - 1,527 taxa. The most importantbiodiversity centres for Tracheates
(Tracheata)arethemountai nmassifsof SharPlanina,Galichitsa, Y akupitsa,andtherefugial centresinthe
gorgesoftheTreska,Babuna, TopolkaandV ardarRivers.

Figure62.
Apolon’ sButterfly-

Parnassiusapollo
(Photo:Lj.Melovski)

- .7

Figur e63. Sub-endemicspeciesofthe
groundbeetl esfamilyCar abuscaver nosus

forthecentral partoftheBalkan
(Photo:Lj.Melovski)
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Phylum Chordata (Chordates)- Thefaunaof M acedoniai srepresented
bythesubphylum Vertebrata (V ertebrates),separatedintof ourclassesand
onesuperclass.

The superclass Pisces (fishes) isrepresented by58indigenousspecies,
withcentresofbiodiversityinthethreenaturall akes,aswellasintheV ardar
Riveranditswatershed. Theclass Amphibia (Amphibians)isrepresentedby
15 species and two subspecies, while the class Reptilia (Reptiles) by 32
speciesandeightsubspecies. Themostimportantcentresofbiodiversityfor

Figure64. Sream o ' Amphibians are the marsh ecosystemsand the tempora aquatic biotopes.
trout-inhabitant With regard to Reptiles, the most important biodiversity centres for the
onthemountainstreams

. :
Figure65. Common Figure66. Hyllaarborea
salamander (Photo:J.Acevski)
Salamandra
salamandra

M editerraneanandA ral - Caspi anfaunal el ementsarethel owlandareasofthel ower courseoftheVardarRiver
andDoyranregion.Forthecentral European,boreal andoreo-tundral her petof auna-themountai nmassif sof
Galichitsa,Pelister,SharPlaninaandY akupitsaareimportantcentres.

The dlass Aves (birds) is aso
well sudied, with 338 recorded
taxa (319 species and 19
subspecies).Of the tota number
of recorded taxa, 213 species
breed locdly, while the others
gppear during the winter or in
periods of migration. The most
importantcentres of biodiversty
for ornithofauna are the three
naturall akes(forwaterbirds)and
the gorges of the Babuna,
Topolka, Treska and Vardar
Rivers (for birds of prey). The
mountain massifs in wedern
Macedonia are the most
importantcentres of biodiversty
for the bored and arctic-dpine
complex of ornitho faunal
elements.

(Photo:Lj.Melovski)

Figure69. Pdicanus

crispus £ :
(Photo:M.Schnaider- Figure68. Viperaammodytes-viper
Jakobi) (Photo:Lj.Melovski)



L

FgurO. Bowneaf-Usu

(CourtesyoftheM acedonian
MuseumofNatural History)

Figure7l. Cyclotellafottii-

endemicdiatomfor LakeOhrid

2.3.Endemicandrelictspecies

2.3.1.Micro-organisms

Accordingtothestudiestodate,endemicspecies
ofbacteriahavenotbeendiscovered.

2.3.2. Algae

Among the lower plant groups, Algae are
represented by the greatest endemism, with 135 Eustigmatophyta
endemic taxa,or8.5%ofthetotal Algalflora.M ost
havebeenrecordedinOhridandPrespal akes,but
thesedataareol dandshoul dberevised.

2.3.3.FungiandLichens

Therearenoknownendemicspeciesof Fungior
LichensintheRepublicof M acedonia.

2.BIODIVERSITYWITHINTHEREPUBLICOFMACEDONIA

Theclass Mammalia (Mammal s)isrepresented
by 82 speciesandonesubspecies, belongingto six
orders,18familiesand51genera.Eightspecieshave
been introducedbyhumans,either deliberately or
accidentally. ThreespeciesareextinctinMacedonia,
ofwhichtwohavebeenreintroducedintothewild.
The largest centres of biodiversity for the
M editerraneanel ementsofthi scl assarethel owland
areasi nsouth-easternM acedoniaand,forthecentral
Europeanfaunal andboreal el ements,themountain
massifsofwesternM acedonia.

Table7. Diversity
ofanimal sbygroup

Phylum  Protozoa (Protozoans)

[N
[N
w

1
[y
[N
w

Phylum  plathelminthes (flatworms) 85 85

Phyl um

Nemertea (Nemertineworms)

1 1

Phylum  Mollusca (Molluscs) 276

»

282

Phyl um Arthropoda (Arthropods) 7,574 169 7,743

Table8. Number of
endemicAlgaltaxa
intheRepubl cof
Macedoniaby
Algaltypes

Bacillariophyta 62 16 7 85

Chlorophyta 10 5 1 16

N
B

Cyanophyta 10 23

Phaeophyta

Rhodophyta



Amonghigherplants,inadditiontothenumerousBal kanandsouth-Bal kanendemicspecies,alarge
numberof M acedonianendemicsarepresent.M ostofthemarerepresentativesoftheAngiosperms(114).
Certai nofthehighmountains(GalichitsaandSharPlanina)andrivergorges(V ardar, TreskaandBabuna),as
wellassomeportionsofthelowlandbelt(Mariovo,vicinityof Prilepetc.),areconsideredtobecentresof
Table9. Numberof endemism.

endemicspecies The relict species which are old from an evolutionary standpoint (i.e., taxa with very restrictive
amongthehigher distributions)areof specialinterestwithinthefl oraoftheRepublicof M acedonia. Theyhavebeenuseful as
plantswithinthe bi ol ogi calindicatorsof pastcli matechangeswithi nthegeographi carea. Consi deringthegeol ogi ctimescal e,
RepublicofMacedonia relicts can be classified as Tertiary, glacial, boreal and
steppic.
Number ofEndemic
Group Species
Mosses ( Bryopsida) 2
Peatmosses ( Lycopsida) =
Horsetails( Sphenopsida ) - e Tertiary relicts may be.obser_ved in almost_ all
Ferns ( Filicinae) 1 parts of the coun.try, gspemally in the deep river
gorges locatedmainlyinthesouthernandwestern
Gymnosperms ( Gymnospermae) - regions,wheretheinfl uenceofthel ceAgewasmuch
Angiosperms ( Angiospermae) |esser.Suchrelictsinclude: Aescul ushippocastanum,
- Dicotyledonae 109 Brl]ung s%mper\grens, II_Ie;. aquifolium,Rlsoetg,-s
. phrygia, Osmunda regalis,Pinuspeuce, Ramonda
Manocotyledonae 5 nathaliae, R. serbica, Taxus baccata, Thymus
oehmianus,Violakosaninii etc.
Totalnumber ofendemictaxa 117 :

* Glacialrelictsareremnantsof
IceAgefloraandaredistributedin
high mountain regions in refugial
and alpine habitats, such as neve
(snowl/ice formed by repeated
freezingandthawing),erodedcliffs
andmountai npasturesQryasocto-

Figure72. petala, Loiseleuria procumbens, _-...

Crocuscvij_iciion Salix herbacea, S. reticulata, Fiqure73. Tertiar reIctRamondanathiae
themountain Saxifraga opositifalia, Selaginella in?hecliffbfpchin}/aRiver

Galichica selaginoides etc.). (Photo:0.Matevska)

(Photo:V.Matevski)

» Borealrelictsarefl oraoftheconiferousforests
andpeatbogs whichdeveloped during glacial and
interglacial phases and which still remain on the
Bal kanPeninsula. T hesespeci eshadthei rmaxi mum
distributional extent within the southernportions of
Europe. During the Tertiary Period, the boreal
elements were widespread within the extreme
northernzoneoftheHol arcticRegion,whileduring
the Ice Age, they descended into the Balkan
Peninsula.Currently,intheRepublicof Macedonia,
boreal el ementsarerepresentedbyconiferousforests
(mainly Spruce and Spruce-Fir), as well as bythe
plants of mountain peat bogs (Coralorhiza trifida,
Cypripedium calceolus, Goodyera repens, Listera
cordata etc.).




» Steppic relicts are remnants of the steppic
flora that developed duringparticularly dry and
hot periodsof the interglacial phases. Currently,
these relicts can be found within the steppic
regions of Macedonia, as well as at certain
| ocati onsinthewesternpartofthecountry (Adonis
vernalis,Comandraelegans,|rispumila,Morina
persica, Onobrychishypargyrea, Prunustenella,
Ranunculus illyricus, Sternbergia colchiciflora
etc.).

Withatotal of 674endemi ctaxa(602speci esand72subspecies), the
Republic of M acedoni arepresentsoneofthemosti mportantcentresof
endemisminEurope,inspiteofitssmalllandarea. Theendemictaxaare
distributedinthefol lowingdifferentfaunal groups: Twoendemicspecies
of free living Protozoans are found in Ohrid Lake. Of the parasitic
Protozoans (subphylum Ciliophora), there are 30 endemic species
which,togetherwiththeirhosts(Oligochaeta),representrelictspecies.
Thedegreeofendemismin Ciliophora isashighas88%.Comparative
analyses betweenparasitic Ciliates fromOhridL akeandfrom Baikal
L akepointtogreatsi milarity.

Out of 10 taxa (nine species and one subspecies) of sponges
(Porifera),fivespecies and one subspeciesareendemic;thedegreeof
endemism is 60%. The species Ochridospongia rotunda is the best
known of the four endemic sponges found in Ohrid Lake, and it
represents a relict genus and species, with its spherical shape closely
resemblingtheendemicspongesoftheSeaof GalileeandBaikal L ake.

With regard to the phylum Plathelminthes (flatworms), the highest
degreeofendemismisfoundintheclass Turbelaria (order Tricladida - 25
taxa and order Rhabdocoela - 10). There are only three endemic
Nemathelminthes (roundworms) species; al are Nematodes restricted to
OhridL ake.

The phylum Mollusca (Molluscs) shows the greatest degree of
endemism in the aguatic Gastropods, with a total of 76 endemic taxa
consistingof 71speciesandfivesubspeci es(degreeof endemism, 74.5%).
In contrast,terrestrial snails,whicharestillinsufficientlystudied, have a
limitednumberofendemicforms-21.0fthel5recordedbival vetaxa,four
areendemi c(threespeci esandonesubspecies),all ofthegenusPisidium.

Segmentedworms,thephylum Annelida,include54recordedendemic
taxa,thedominantamongthembeingtheclass Oligochaeta (Oligochaetes),
with39endemics.Itisfollowedbytheclass Hirudinea (Ieeches),with1l
endemics, and the taxonomically non-differentiated group of
Branchiobdellidae,withfourendemictaxa.

Thelargestanimal phylum, Arthropoda,has419recordedendemictaxa
(367speciesand52subspecies). Thesubphylum Chelicerata (Chelicerates)

has71endemicforms(65speci esandsi xsubspecies),subphylum Branchiata (Branchiatearthropods)-137
endemics(113speciesand24subspeci es)andsubphylum Tracheata (Tracheates)-themostendemicforms-
211(189speciesand22subspecies). Thehighestdegreeof endemi smamongthe Cheliceratesisseeninthe
ordersPseudoscorpiones(73%)andOpiliones(47.5%).Among Branchiata, the highestdegreeofendemism
isshownbythesubclass Malacostraca (orders I sopoda [85%] and Amphipoda [81.4%]),butisal soseenin

thesubcl ass Ostracoda (26%).

Figure74.
Tulipamariannae-
endemi cspeciesfrom
theverydry(steppe)
regionsofthe

RepublicofMacedonia
(Photo:E.Mayer)

Figure7s.
Someendemicsnails

fromLakeOhrid
(Radoman,1973)

Figure76.
Calosomarelictum-
sub-endemicspecies
ofthegroundbeetles,
foundonsome
mountainsinwestern
Macedonia
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Within Tracheates (Tracheata), class Myriapoda (order Diplopoda) shows the highest degree of
endemism(37%)andwithinclassInsecta,theorder Lepidoptera hasthel argestnumberof endemics(90).

Figure77. Ohridtrout-letnica,endemicspeciesofOhridLake

WithregardtoV ertebrata,thesuperclass Pisces (Fish) hasthe highest degreeof endemism(34.5%).
Amongtheotherclasses,onlyfourendemicmammal sareknown(Mammalia).

Ofthemaj orcentresoffaunal endemism,thethreerelictlakesareespeciallynoteworthy.Thelargest,
Ohrid Lake, with216endemic taxa, has beendescribedasthemostimportant centre for endemism in
M acedoniaandnearbyareas.Nol essimportantarePrespaandD oyranl akeswhich,duetotheirshallower
depths, have fewer numbers of endemic andrelict species. Of particular interest is the presence of six
endemictaxa(fourspeci esandtwosubspeci es)commontobothOhridandPrespal akes,whichconfirmsthe
commonoriginofthesel akesfromtheformerPlioceneDesaretL ake.

Thegroundwater,springsandcavesof M acedoni aaresecondi nimportanceas centresof endemism.
Theyarecharacterisedbythepresenceofthal assophreatic(i.e.,fromsalinewaters),limnophreatic(i.e.,from
freshwaters)andterrestrialrelictfaunawhichdatefromtheUpperTertiary.

Tablel0. Numberofendemictaxaofvarious
faunal gr oupsi ntheRepublicofMacedonia

Phyllum Protozoa (Protozoans) 32 - - - 32

Phyllum Plathel minthes (flatworms) 32 2 - 1 35

Phyllum Mollusca (Molluscs) 61 8 1 31 101

Phyllum Arthropoda (Arthropods) 51 4 4 360 419
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2.4. Rare,threatenedandextinctspeciesandassemblages

2.4.1.Micro-organisms

Duetoinsufficienttaxonomicstudies,itisnotpossibletomakean

assessmentregardingthedegreeofthreatstospeci esortaxaof bacteria. Figure7s.
Decussatahexagona-
2.4.2. Algae rareandthr eatened
— diatomspecies

Therearemanyendemic,rareandthreatenedAlgaltaxawithinthe
Republicof M acedonia,butsof arnonehasbeenplacedunderanysort
of protectionregime.TherisksthreateningAlgal species(especially
periphyton) arise fromhabitatl oss duetodecliningwaterlevels(in
naturallakes),aswellasfromtheaccumul ati onof organi csediments
which cover macrophytes and rock-encrusting communities (this
situationisparticularlyserious inDoyranL ake). Thenumbersofthe
popul ationsof oligotrophi candoligosaprobi cindi catorspecieswithin
the aguatic ecosystems are constantly decreasing as a result of
intensiveanthropogeni cimpacts.

(Photo:Z.Levkov)

Data concerning the degree of threats toAlgaltaxa exist only for Figure79. _
diatoms.According totheresearchtodate,manyimperilledspeciesare Navicul abal canica-
found in Ohrid and Prespa Lakes (Achnanthes inflata, A. minuscula, ;g;ceia;dthreatened

Diploneis domblitensis, Eucocconels quadratarea and Hippodonta

(Photo:Z.Levkov)

rostrata), DoyranL ake(Navicula oblonga, Nitzschiaelegantula and N.
reversa) and the glaciallakes onSharPlanina and Pelister Mountains
(Decussatahexagona,Naviculaamphibola,N.concentrica,N.tridentula,
Pinnulariaal pina,P.infirma,Planothidiumperagallii,Stauronei sobtusa
€tc).

Tablell. Number ofdiatomspeciesaccor ding
todegr eeofthreatintheRepublicofMacedonia

Extinctorprobablyextinctspecies 9

Threatenedspecies 107
Rare species 107
Endemic species 85

2.4.3.FungiandLichens

ThePreliminaryRedDatal ist of Fungi within theRepublicof
Macedonia has been prepared and includes 67 species of the order
Basidiomycota. Thefoll owingspeci esof Fungiweredeterminedtobe
rare: Amanitha vitadinii, Basidiodendron caesiocinereum, Battarea
phalloides, Creolophus cirrhatus, Dichomitus albidofuscus,
Dichostereumdurum,Mycoacianothofagi and Myriostomacoliforme.

Of the 67 species of Basidiomycota potentially threatened, of

particular concern are Amanita caesarea, Antrodia juniperina, & o P ¢ s (LT
Apoxona nitida,Battar eaphalloides,Bol etusregius, Chroogomphus Figure80.

hel veticus,Hygrophorusmar zuol us,| nonotustamaricis,Pleur ocybel laporigens,Peniophoratamaricicol a, Poroniapunctataand
Poroniapunctat,Pyrofomesdemidoffi and Suillussibiricus. Within the Lichensthefollowingspeciesare Battarraeaphalloides
consideredtobethreatened: Everniadivaricata,Hypogimniaphysodes,H.tubulosa,Lobariapulmonaria, -rarespecies,some
Nephroma resupinatum, Parmelina exasperatula, P. omphaloides, P. pastillifera, P. sorediata,Parmelia ofthe50macromytes
sulcata, Peltigeracanina,P.venosa, Pertusariacoccodes, Pseudever niafur furacea, Ramalinacar patica,R. suggestedfor
polymor pha,R.farinacea, Staur othel ecl opi moi des, Ster eocaul onpaschal e,Usneacar patica,U.hirta,U. monitoringand
florida,U.glabrescensand U.causasica. {Qﬁgf'@?('gfdg{ ec3|)oe




BIODIVERSITYSTRATEGYANDACTIONPLANOFTHEREPUBLICOFMACEDONIA

154

Figure8l.
Thymusoehmianus-
threatenedspecies
fromthecanyon

ofRiver Treskanear
Zdunje(Map:location
of Thymusoehmianus
(Photo:V.Matevski)

Figure82.

Astragal usphysocal yx
-endemicinsouthern
Balkan(Map:
theuniquel ocationof
Astragal usphysocal yx
near Bogdanci)
(Photo:V.Matevski)

Figure83.
Ranunculuscacuminis
-localendemicon
Kaymakchalan
mountain
(Map:locationof

Ranunculuscacuminis)
(Photo:V.Matevski)

2.4.4.Higherplants

TheRedDatal i stofthreatenedpl antspeci eswithintheRepublicof Macedoni ahasnotyetbeenprepared,
althoughtherei ssufficientdatatodoso. Greatnumbersof hi gher pl antspeci esexi stwithinM acedoni a,represent-
ingaportionofthegl obal l ythreatenedspeci esi ncl udedi nmanyinternational documents-international RedData
Lists,conventionsanddirectives(lUCNGIobal RedDatal ist,BernConvention,EuropeanUnion[ EU]CORINE
[CO-oRdinationofI Nformati onontheEnvironment] Bi otopesProgrammespecies),li stsof speci esof national

- importance (loca endemic and
relict species), lists of endangered
speciesand,unfortunately,acertain
number within the lig of extinct
Species.

The IUCN Global RedData
List1997(WalterandGillet,1998)
contains 70taxafromtheRepublic
of Macedonia(ofwhich19arel ocal
endemics). Of these, one species
has theworldstatus' EX" (Extinct)
- Thymus oehmianus Ronninger&
Soska (it is our belief that this
information is incorrect sincevital
popul ationsofthi sspeciesstill exist
withintheRepublicof Macedonia;amoresuitabl ecategorywoul dbe" EN" [ Endangered]) ;twospecieshave
worldstatus' EX/EN" (Extinct/Endangered)- Astragal usphysocalyx Fischand Ranunculusdegenii Kummerle&
Jav.;whileonespecieshasworldstatus"V" (V ul nerable)- Ranunculuscacuminis Strid& Papan.Oftheremaining
66taxa,61haveworldstatus’R" (Rare)andfivehavestatus' " (Indeterminate).

AppendixloftheBernConvention* includesl2species(11vascul arspeci esandonespeci esof moss)with
portions of theirrangesl ocatedwithinM acedoni a-Aldrovandavesi cul osa,Astragal usphysocal yx,Buxbaumia
viridis, Campanula abietina, Fritillaria graeca, F. gussichiae, Galium rhodopeum, Lindernia procumbens,
Marsilea quadrifolia, Ramonda
serbica, Salvinianatans and Trapa
natans.Ofthespecieslistedinthe
EU Habitat Directivet Annex II,
two species of vascular plantsand
one species of moss ae present
within Macedonia. Three species
(F. gussichiae, L. procumbens and
R serbica) are also present from
AnnexIV.

From theEuropean CORINEIlist,
ni nespeci esarepresentinM acedo-
nia: Coeloglossumviride,Jurinea
taygetea,Narthecium scardicum,
Orchis coriophora,Ramonda
nathaliae, R. Serbica,Ranunculus
cacuminis,R.fontanus and Slene wvulgaris,whereasfromthenational CORINEIist,19 are present- Aldrovanda
vesiculosa, Aspleniummacedonicum,Astragalus cer njavskii,A.physocal yx,Col chicummacedoni cum, Crocus
cvijici, C. pelistericus,Drosera
rotundifolia,lsoetesphrygia,
Osmundaregalis,Potentilladoer -
fleri,Ranunculusdegeni,Salvia
jurisicii,Sambucusdeborensis,
Slene paeoniensis, Thymusoeh-
mianus, Tulipamariannae,Viola
arsenica and V.kosaninii.
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Theexistinglegal regul ationsaddressi ngtheprotectionof plants
include portions of theimportant floristic areasofthe Republicof
Macedoniaand,withinthisframework,acertainlevel of protection
has been achieved. Explicitly protected populations of species
coveredundertheseactsconsistof: Abiesborisii-regis (Braychino),
Aesculushippocastanum (GarskaRiver,DrenachkaRiverandSuvi
Dal), Arbutus andrachne (Gevgeliya), Betula pendula (Neprtka),
Fagussylvatica (Kaoyzana), Juniperusexcelsa (villageofKozhle),
Osmunda regalis (Bansko), Picea abies (SharPlaninaM ountain-
Popova Shapka), Pinus mugo (Y akupitsa), the Pinus nigra forest
(Mariovo), the Platanus orientalis forest (Iberliska River and
Mokrino), Quercus trojana (Trpeytsa) etc. All of the important
floristicsiteshavenotbeencompl etel yprotected,however(although
somearei ntheprocessof beingaddedtotheprotectedlist).

Extinctor probablyextincthigher plantspecies - Figuresa.
Drainageactivitieswhichwereundertakeninthepastinmostofthevall eysof M acedonia,aswellasthe | Ranunculusdegenii-
construction of hydropowerreservoirsetc.,haveresultedinaconspicuousreductioninthepopul ationsof threatenedspeciesin

certai nspeciesand,insomecases,apparentexti nction. Suchextinctspeciesincludethefol lowing: thewesternpart
ofthecountry
Acor uscalamus-Struga: Crni DrimRiver (Map:localitiesof
Alliumobtusiflorum D C(A.maritimumRafin)-OvchePolePlain Ranunculusdegenii)

. . (Photo:V.Matevski)
Gentianapneumonanthe -MavrovoPlain

Lysimachiathyrsiflora-MavrovoPlain
Sagittariasagittifolia -PelagoniaM arsh-villageof Novaci

Figure85. OhridLake
(nearKalishta)-
fragmentsoffloating
communitesof
Myriophyllo-
Nupharetum

stillexist
(Photo:V.Matevski)

Figure86.
Acommunityof
Osmundaregalis,
nearBanskoin

theStrumitzavalley
(Photo:V.Matevski)
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Figure87. Droserarotundifolia-intheRepublic Figur e88. Chestnutdiebackisfrequent

ofMacedoniaexistsonlynear Pehchevo inwester npartsofthecountry
(Photo:V.Matevski) (Photo:K.Sotirovski)

Figure89. Yakupitca-SolunskaGlava,upperlimit

of Pinusmugo; Populationsofpinusoftencatchfire
(Photo:J.Acevski)

2.4.5.Fauna

The European Red Data List includes 113 of the vertebrate species present within the Republic of
M acedoni a(30fishes,66birds, 16M ammal sandonespeci esof Reptil e). Seventeenofthe20endemicfishes
are included within the category of globally threatened species. Seven are restricted to Ohrid Lake
(Acantholingua ohridana, Phoxinellus epiroticus, Rutilus ohridanus, Salmo aphelios, S. balcanicus, S.
letnica and S.lumi), sixtoPrespa Lake (Alburnus belvica, Barbusprespensis, Chondrostoma prespense,
Cobitis meridionalis and Rutilus prespensis), one to Doyran Lake (Sabanejewia doiranica) and three
endemic species occur within other aguatic ecosystems (Gobio banarescui, Salmo pelagonicus and S.
peristericus).

BecausetheNational RedDatal i stf orM acedoni ahasyettobeprepared,themostimportantspeciestobe
protected at the national level are considered to be the endemic fish species. The remaining endemic
vertebratespeci esshoul dal sobeincluded,aswell assomeotherspecificvertebratespeci eswhoserangesend
in or pass through Macedonia (Algyroides nigropunctatus, Coluber gemonensis, Cyrtopodion kotschyi,
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Lacerta agilis, Pelobates syriacus, Rana balcanica, R graeca, R
temporaria, Testudograeca, Triturusal pestris,Viperaberusetc.).

Thereasonforthedi sappearanceof speci esand/orthereductionoftheir
populations is due primarily to human activity, but there are also global
causes which have not been completely identified. If global factors
endangering biodiversity,includingchangesinclimate,areexcluded,then
all remaining essential factorshaving directorindirectimpactsonfaunal
diversity,theobservedchangeswithinecosystems(especial lyaquaticand
foresttypes),changesintheozonel ayer,somefungal pandemicsetc.,areof
anthropogenicorigin.

Regardingtheconservationof aquati csy stemsandtheirenvirons,where
thegreatestfaunal diversityhasbeenrecorded,itisnecessarytonotesome
keyfactorswhichcausedisturbancestonatural conditionswithinbiotopes
Figure9o and,thus,thereductionofbiodiversityasawhole.Theseinclude:

Ranabal canica
(Photo:S.Petkovski)

» Changes made in localised or wider areas through habitat
destruction,fragmentationandisolation;

» Huntingforcommercial purposesandcollectionforscientific,
hobbyandothernon-scientificuses;

« Col onisationbyinvaderspecies;

« Insufficientknowledgeregardingbasi cpopul ationparameters
andthedistributionofindividual faunal groups.

Tablel2.Threatenedvertebratespecies
intheRepublicofMacedonia

Figure9l.

Threatenedspeciesof Fishes 30
Testudograeca . )
(Photo:S.Petkovski) Threatenedspeciesof Reptiles 1
ThreatenedspeciesofBirds 66

ThreatenedspeciesofMammals 16

%

Figure92. Algyroides
nigropunctatus
(Photo:Lj.Melovski)

Figure93.
Falcoperegrinus
(Photo:M.Velevski)
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2.5.Speciesof economicimpor tance(wildplantsandanimals)

2.5.1.Usageofwildplantsandfungi

Pastures. Although pastures are used in
livestock production and represent the most
important economic non-cultivated plant
resource, their total productivity, which is
directly influenced by seasonal climatic
conditions, has not been calculated to date.
PasturesaremanagedbythePublicEnterprise
for Pasturesatthenationallevel .M ostarenot
utilised,beingpresentinthehighmountains.In
some of these high mountain pastures on the
larger mountains (Shar Planina Mountain,
Bistra,Korab,Y akupitsa,SuvaGoraMountain
etc.),aninventoryhasbeenundertakenforthe
purpose of determining carrying capacities.
Thisprocessshoul dbecontinuedinthefuture.
Thelackofsignificantgrazinginthesepastures
hascontributed toachangei nthecomposition
of herbaceous vegetation, the invasion of
woodyshrubsandthedegradati onofthehumic

layer.

Other species. There are legalregulations
coveringthisgroup(Regul ationsontheM anner
of Use of Other Forest Products, Official
GazetteoftheRepublicofMacedonial3/00),

but they do not provide a mechanism for Figure94.
obtai ningapreciseassessmentofthecurrentstatus of wildplantspecies. Thus,oneoftheprioritiesisto | Mountainpastures
preparenewregul aionsdefiningthesustai nabl euseofthesespecies. areusedfor

Species of plantsintendedforhumanconsumptionyiel dbothfresh,whole,semi-processedandfully | sheepgrazing
processedproducts. Thefollowinggroups | (Photo:M.Dzingo)
of wild plants are of greatest economic
importancefortheRepublicofMacedonia:

Mushrooms. Mushrooms appear to
possess an enormous economicval ue for
thel ocal popul ation;however, thereisno
publisheddataonthenumberofcollectors
or the quantity of fresh wildmushrooms
purchased domestically. Of the species
collectedlocallyforfood,some@garicus
spp.,Amanitacaesar ea,Bol etusspp.,Can-
tharelluscibarius,Craterulluscornocopo-
ides, Lactarius deliciosus, Macrolepiota
procera and Morchella spp.) can also be
foundinmarketsacrossthecountry.

The mushroom species most often
Figure95. Ceasar’ sMushroom,oneofthetasteful mushrooms purchased for export are: Boletus aereus,
(Photo:M .Karadelev) B. edulis, B. pinophulus, B. reticulatus,

Cantharelluscibarius and Morchella spp.
Theyrepresentani mportantexportproduct(328,693kg/year;esti matedval ue$2,000,000)f orthecompani es
registeredtopurchasewild-collectedmushrooms,butthereal quantitycollectedperyearisneverknown.
Althoughapermitfortheexportof commercial species(i.e.,notonthelistof endangeredspecies)canbe
obtained from the Ministry of Environment and Physical Planning (MoEPP), no regiona or local
productivitydataexistonwhichtobasesustainabl euserestrictions.
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Figure96.
Sderitisscardica
(Photo:V.Matevski)

Figure97.
Decor ativespecies-

Edraianthushorvatii
(Photo:O.Matevska)

Herbal teas. IntheRepublicof Macedonia,thereisvirtually
no cultivated tea production. The little that does exist is
insignificant compared with the wild collection performed by
local citizensforpersonal useandforsal etovariouscompanies
(e.g.,Alkaloid,Bilka,Jaka,K oroetc). Theamountofteaexported
in 2001 wasl1,127,825kg,withatotalvalueof$1,453,052.In
otheryears,asmuchas$4.5to5millionwererealisedfromtea
exports.

Wildfruitsandnuts. Theseconsistmainlyofhighmountain
fruits, the most importantofwhichistheblueberry{/accinium
myrtillus),aproductusedchieflyforexport(in2001,83,284kg
worth$86,196).Blueberriesarefoundinal mostal | highpastures
(over1,300mmesl).Inrecentyears,therehasbeenanincreasein
thecollection of juniper berries (Juniperus communis)forthe

productionofessential oils.Byintensityofcollection,afterberriesfoll owDogrose(Rosacani na),Raspberry
(Rubusidaeus),blackberry(Rubusspp.),Corneliancherry(Cor nusmas)andBlackthorn(Prunusspinosa).

Wildappl es,pearsandcherriesareusedasi ngredientsinthe
fruit teasverymuchindemandforexport.Inaddition,the
collection of Chestnuts (Castanea sativa) is very
widespread, with approximately250,000kgcollectedper
year,intendedmostlyforthehomemarket.

Timber/fuelwood. According to data obtained from
MacedonianForestsin2001,thel egaltimberharvestinthe
RepublicofMacedoniawas520,915m3 (ofwhich463,840
m? were cut by local Macedonian Forests branches and
57,075m3 byprivateindividual sinpublicforests).Thetotal
guantities of timber harvested included 417,355 m?3 of
fuelwood and 97,837 m® of commercial timber. The tree
species primarily harvested are: Beech (fuelwood and
commercial timber), Oak (fuelwood and commercial
timber) and Pine (commercia timber). Other species
(Chestnut, Fir, Poplar and Walnut [Juglans sp.]) are of
significantlylesserimportance.

The deterioration of the security situation during the
courseof2001and2002contributedtoamarkedincreasein
illegaltimbercutting, especially in the regions of Bitola,
Kumanovo, Resen, the Shar Planina Mountain group,
Skopye, Strugaandothers.Atthepresenttime,itwouldbe
difficult to make an accurate assessment of the actual
magnitude of illegal harvesting, but it is assumed to be
ongoingatthesameintensityasbefore.

Figure98. Spruceforest

(Photo:J.Acevski)

Horticulture. Traditionally,wildspeciesofflowers,as

well asdecorativeplants,aregrowninhome gardens.Asmallpercentagearecollectedandsoldinlocal

markets, such as: Buxus sempervirens, Colhicum autumnale,
Crocusspp.,Cyclamenhederifolium,Galanthusnivalis,Geranium
spp.,Helleborusodor us,Nar ci ssuspoeticus, Primulaspp.,Syringa
vulgaris,Violaspp.etc.

M edicinaluses. Thereareapproximately3,500vascul arplant
species in Macedonia,of which700havemedicinal properties;
however,only120speciesaregeneral lyutilised. Theirqualitative
and quantitativedistributionswithin theRepublichavenotbeen
fullydetermined(i.e.,achorographicatlasofthemedicinal plants
hasyettobepublished).Availabledatadonotreflectthecurrent
situationwithmedicinal plants,duetoal ackofl egalregul ations
for their collection, use, care, conservation, trade and export.
EXistingdataregardi ngmaxi mumannual quantiti esof medi cinal
plantmaterial exportedinthel astdecade(Hypericumperforatum
[5,000 tonnes], Lichenes[1,200 tonnes], Altaheaofficinalis [80
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tonnes], Chamomillarecutita [ 75tonnes], Tiliacordata [ 60tonnes]and Gentinalutea and G. punctata [3-4
tonnes]),indicateanal armingsituation.

Thecollectionanduseof medicinal plantscanbedividedinto
three categories: personal use, retail/wholesale trade and other
economicpurposes.Amechanismforregul ationandclassificationis
necessarybeforetheamountofdryplantmaterial anindividual can
collectfromanareacanbedeterminedandbeforeapermitforthis
collection can be issued. The collection of medicinal plants for
economic purposes in Macedonia varies widelywith the species
collected,thecollectorsthemsel vesandtheseasonal quantityofthe
collectedmaterial . Thel argeseasonal demandbyforeignbuyersfor
specificplant species is mostseriousandisfacilitatedbycertain
local trade companies whichhavenopreviousexperience in this
field.Plantspecieswhichareusedwhole(i.e.,withrootandbark)are
mostthreatened.

Accordingtodistributi onpatterns,themostthreatenedpl antsare
those with limited ranges (i.e., they are present only in certain
restrictedareas;e.qg., Acoruscalamus,Salviaofficinalisand Sderitis
scardica). Based upon data from the past ten years, the most
troubling situations are with the species Adonis vernalis,
Arctostaphyllosuva-ursi,Col chicumautumnal e,Gentianal utea,G.
punctata, Herniaria glabra, H. hirsuta, Hypericum perforatum, Figure99
Lichenes,variousspecieswithinthefamily Orchidaceae (whose partsareusedintheproductionofsal ep), Thymustdsevi i-one
Sideritisraeserii,S.scardica, Thymusspp. andothers. ofthemostfrequent
medical her gbinthe

Otheruses,includingspeciesusedinfor eigntrade. Wildspeci esaresometi mesusedinthecosmetics, RepublicofMacedonia
alcoholandconstructionindustries.Lichensusedinthecosmeticsindustryarecol | ectedintheeasternand (Photo:M.Dzingo)
westernmountai nsof M acedoni aandthenexported(theannual purchasereaches600-800tonnesdryweight;
theexportedamountin2001was83,334kg,val uedat$79,624).Essential oil sareextractedfromcones,
needl esandseedsof Pineandotherplantspecies.Theexportedamountin2001was991,067kg,val uedat
$758,463.Theannual purchaseofjuniperberriesbyvariousorganisationsis3,000-4,000tonnes.Cattail s,
reedsandWillowsareusedinconstruction,eitherdried,woven,asthatchorinhandicraftproducts. Theyare
mainlycollectedonthel akes(Doyran,OhridandPrespa) ;however,thisactivityisonthedecline.

In2002,thetotalamountofexportedplantmaterial ,withtheapproval oftheM oEPP,was1,035,025kg.
AccordingtodatafromtheDepartmentof PlantProtection
(within the Ministry of Agriculture,Forestry and Water
M anagement[ M oAFWM]),thetotal quantityofmedicinal
plantmaterial exportedwasl,244,959kg.

2.5.2.Useofwildanimals

Hunting. Hunting is conducted through hunting
associations combined under the Hunting Union of
Macedonia. Macedonia is divided into 11 managed
huntingareas,with107huntingsitesforlargegame(47%
ofthetotal area,excludinglakes)and145huntingsitesfor
small game(49%ofthearea).Thesehunting leases are
managedbothbythehuntingassociationsthemsel vesand
by organisations working in the field of forestry. In
addition, five enclosed areas totalling 4,041 ha for the
breedingoflargegameandonepheasantfarmwithayearly
production capacity of 40,000 two-month-old pheasants
havebeenestablished.

The greatest portion of the land area licensed for
huntingconsi stsoff orestsandforestedareas.WiththeL aw
onHunting,127speciesofgame(24fur-bearinganimal s
and 103 hirds) have been given specia consideration.
Unfortunately,protectivemeasuresforthecareofforests
and for thecareof gameoftendonotagree.Therefore,

thereisaneedtocoordinatesuchmeasureswithinthetwo Figurel00. Hunting
sectors. (Photo:M.Dzingo)
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Fishing. Licensed fishing is alowed on all
natural lakes, reservoirs and rivers, and
encompasses both commercial and sportfishing.
Fish species that are commercially important
include:

Ohrid Lake: Bleak (Alburnus alburnus), Eel
(Anguilla anguilla) and Ohrid trout (Salmo
letnica). Thegreatestpercentageofthetotal annual
catch is from thesethreespecies. In thepast,the
annual catch in Ohrid Lake was 220-240 tonnes,
50%ofwhichwastrout. Atpresent,thisquantityis
considerably less (under 100 tonnes). The trout
catchhasdeclinedmarkedly,fromtheperiodswhen
overl40tonneswerecaughtannuallytothepresent
catchofonly35tonnes.

Prespalake: Prespabl eak (Alburnusbelvica)
and Carp (Cyprinus carpio). Theannual catch in
Prespal akeis100tonnes.

Doyran Lake: Bleak, Carp, Perch (Perca

FigurelO1. Fishing
(Photo:M.Dzingo)

fluviatilis), Roach (Rutilus rutilus), and Rudd
(Scardiniuserithrophthalmus).Traditionally,these
speciesamountto98%ofthetotal fishcatch.While
theannual catchinDoyranL akewasformerlyover
500tonnes,inthel astfewyearsithasrangedfrom
70-90 tonnes/year.The annua catch in2002was
only25tonnesandwasdominatedbyCrucianCarp
(Carassiuscarassius),withminoramountsof Carp
andPerch.

Asregardsthefishcatchinreservoirs,thereare
no valid statistical data. There are estimates that
over200tonnes/yeararecaughtfromTikveshL ake
alone, mostly Roach, followed by, in decreasing
order,Carp, Wels (Silurisglanis), Bleak,Perchand,toal esserextent,Nase (Chondrostomanasus) and
Balkanvimba(Vimbamelanops).

Withrespecttosportfishing,inadditiontothosespecieslistedpreviouslyundercommercialfishing,
important species also include: Balkan vimba, Barbel (Barbus barbus), Mediterranean barbel (B.
meridionalis),Browntrout(Salmotrutta), Chub(Leuciscuscephalus),V ardarchub(L.delineatus),Gudgeon
(Gobio gohio),NaseandWels.Again,therearenorelevantdataonthetotal fi shcatchbysportsanglers.
Occurrencesofillegal fishingandtheuseof prohibitedfi shinggearcausegraveconcern.Usingthebasi cdata
onthenumberofwaterbodiesandtheirareas, estimatesarethattheannual fishcatchintheRepublicof
M acedoniarangesfrom800to1,200tonnes; however,amajorportionofthecatchi snotrecorded.

Collectionfor medicinal pur poses.I ncomparisonwithpl ants,thecoll ectionof animal sformedicinal
usesisratherinsignificant. Therestrictedpopul ationoftheM acedoni anendemi csubspeci esoftheEuropean
souslik(Spermophiluscitelluskaramani)isfoundonY akupitsamountainatthesite," BegovoPolePlain."
TheM acedoniancommonnameforthi ssubspeci es(Stobol ka)i srel atedtoitsusei ntraditional medicine, that
is,itwasbelievedtobeabl etocurel00aches(stobolki).Althoughthecollectionof Europeansouslikhas
declinedinrecentdecades,itdoesstilloccur,directlythreateningthesurvival ofthisM acedonianendemic
subspecies.

Otheruses,includingspeciesusedinfor eigntrade. Otheranimal susedprimarilyasforeigntradeitems
consistofseveral snails. Twooftheseareparticul arlyimportant:

» TheEdible(French)snail, Helixpomatia,thecol l ectionofwhichi sforbiddenaccordingtothe
international BernConvention.lnaddition,incompliancewithl UCN,itbel ongstothecategory of
"vulnerable" species.Thefactthatthi sspeci esisli stedaspurchasabl ebuthasareducedpopul ation
makes it very likely that its futurecollection andsalewillbeprohibited in order to rebuild the
populations.



2.BIODIVERSITYWITHINTHEREPUBLICOFMACEDONIA

e The Roman (Turk) snail (Helix lucorum), for
which there was no purchase limit until recently, is
present throughout Macedonia. Approximately 200
tonnesusedtobepurchasedannual ly,butitsnumbers
have declined due to uncontrolled collection. This
speci eshasbeenrecommendedforprotectionandits
collection, purchase and export will be regulated
through the imposition of a temporarybanonthese
activitiesevery twoyears.Duringthealternateyears
when collection, purchase and export (1 June - 1
October)areall owed,aquotaof40,000kgofwhole
livespecimenswillbeintroduced.In2001,1,323,795
kg of whole snails (valued a& $3,063,991) were
exportedfromM acedonia.

Figurel02.
Helixlucorum

» Permanentprotectionwillal sobeprovidedtotheCommonsnail (Helixvulgaris),asouth-Bal kan
endemi cspecies,theStripedsnail (Cepaeavindobonensis),asouthernandeasternEuropeanspecies,
andthespeci esHelixfigulina,asouth-Bal kanendemic.

2.5.3. Assessmentsofsustainability

Duetothei mportanceof bi ol ogi cal resources,aswellastheexcessiveanduncontroll edexpl oi tati onof
wildplantandani mal species,therei saseriousdangerthatmanywill disappear.Becauseofthis,thereisa
pressi ngneedtoadoptregul ationsconcerningthesespeci esandtospecifyannual col | ectionquotas.

2.6. Geneticdiversity(gene-fund)

Theimportanceof plantgeneticmaterial (includingwil dspecies,aswel lasthemanyl ocal vari eti esand
wildrelativesofvariouscrops)forthedevel opmentof plantgeneti csandsel ectionwasemphasi zedforthe Figurel03.

first time within the Republic of Macedonia during the 1960s. Besides the collection, investigation, Ealgo'geneﬁc
orator
(Photo:S.Ar?(,ionov)

maintenance and use of genetic material
from various local crops (which had a
priorityforstudyduetotheirimportancein
human nutrition), activeinvestigationson
thegeneticdiversityof natural popul ations
of Angiospermswereal sobegun.

Since numerous endemic and relict
species of national significance within
Macedonia are actually or potentially
threatenedintheirnatural habitats,al ossof
genetic diversity could become a redlity.
On the other hand, appropriate genetic
investigationsandmai ntenanceofagene-
fund can, in large measure, be used as a
means for the appropriate future reintro-
ductionoflostspeci es;conversely,thelack
of such reintroduction could aso be con-
sideredaseriousthreattogeneticdiversity.

Fromaconservationstandpoint,deter-
mining genotypes through defining the
chromosome number in natural popula-
tionsofhigherplantsisveryimportantfor
thepreparationofRedDataL i stsandRed
DataBooks,aswellasforthegene-banks
withtheirvariouscollections.
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Figurel04.
Collectionofdifferent
ryevarieties
(Photo:S.lvanovska)

Figurel05.
Karakachanska-
strainofPramenka

breed
(Photo:S.Andonov)

Figurel06. Wheat
(Photo:M.Dzingo)

Ofthefloraof Macedonia,theChromosomeAtl asof Angiospermsindicatesthat548taxaof 171genera
and30familieshavebeenstudied. The existenceof suchasurveyofthechromosomenumbersofthese
Angiospermsisasolidf oundationforestabli shingacontemporaryinformati ontechnol ogydatabase.

Accesstoplantgeneticresourcesstoredingene-banksisnotlegally
regulated in theRepublicofMacedonia.Thecollections in thegene-
banksarefreelyavail abl ef orexchangeswithanyothergene-bank.All
one must do ismakearequestbyordinaryletter,sincesuchcases are
generallyarranged throughpersonal contacts.Macedonian collections
cannotbefoundontheinternet,norareanyportionsofthedatabases
presentonotherplantnetworks.

The number of varieties/species used in agricultural production
withinMacedoniai sevidenceofitsgreatbiol ogicaldiversity. Thereare
129 recogniseddomestic varieties and2,205importedvarieties used
domestically. The Instituteof AgricultureinSkopye,the Institutefor
SouthernCropsinStrumitsaandtheTobaccol nstituteinPrilepmaintain
collectionsoflocal varieties.

With regard to domesticated animals, concrete measures for
conservationofthePramenkasheep"K arakachanska'haveal readybeen
undertaken.Withtheassi stanceprovidedbytheM oAFWM ,acollection
of 100sheepandl12ramshasbeenestablished. Theheadswereplacedin
two independent locations for morphological
characterisation. They are now also undergoing
biochemical analysesof DNA andproteinsinorderto
determine polymorphism within the micro-satellite
bandsandgeneticmarkers.Inthefuture,itisplanned
to cryogenically preserve a sufficient quantity of
spermandfertilisedembryos,inordertofacilitatethe
long-lastingconservationofgeneticmaterial.

2.7. Agrobiodiversity

Biological diversity in agriculture is one of the
mostcriti calareasof overallglobal biodiversity,with
75%ofallfoodproductionbasedupononlyabout100
- e plant species and domesticated animals. As

A S civilisationsdevel oped,humansstrovetocreatepl ant

varieties anddomesticatedaiimals with moreuseful

traits. Theprocessofdeliberatecreati onof vari eti esandbreedshasbeenoccurringforatl eastthepast50-100

years,andmorespeciali sedgenotypescharacterisedbytheterm, ™ highinput-highoutput,”arenowbeing

promoted.Asaresultofthetendencytonegl ecttraditional breeding,manyol dvarieti esandbreedshavebeen

permanentlylostasgeneti cresources. WithinM acedoni a,thebi ol ogi cal resourcesrepresentedbyindigenous

varieties, breeds and species need to be preserved for the sake of economic, scientific, cultural, socio-
economicandenvironmentalinterests.

2.7.1. Crops

Macedonia possesses significant agrobiological
plant diversity due to its favourable geographic
location and climatic conditions. The diversity of a
largeportionofthel ocal specieshasnotbeenadversely
affected because agricultural production is not
intensive inmany regions. In such areas, indigenous
species and locally-bred varieties are still grown,
representi ngani mportantsourceof geneticmaterialno
longer appearing within thegenotypeofcommercial
species

Themajorportionofthetotal arabl el andisused
for field and garden production (84.2%), fruit and
grape production (7.1 %) and pastures (8.5%). The
trends in the productionofindividual cropsvaryby
year,asevidencedbythedi sappearanceof somecrops
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FigurelO7. Localcucurbitvarities Figurel08.. Localbeansvarities
(Photo:S.lIvanovska) (Photo:S.lIvanovska)

(E.g.,poppy,flax,hempandcotton).Thebul kofthecropsproducedconsistsof commercial varieties,the
major portionofwhichareimportedfromabroad,with aminor number of locally-developedvarieties,
mainlycreatedbythel nstituteof AgricultureinSkopye.Alargenumberof small producersdocontinueto
growl ocal varieti esandi ndi genousspecies.

Wild relativesof crops. MostofthecropsinM acedoniastillhavelocalwildrel atives(Avena spp.,
Cannabissativa,Hordeumspp.,Papaver spp., Triticumspp. etc.).Infruitproduction,wil drel ativesareused
mostoften,bothforfoodandasrootstocks.Foddercrops,mainlydistributedwithinploughedfields and
meadows (natural orsown),werecreatedbysel ectionandcultivationofwild species. Some have been
cultivatedsincel ongago,andothersbegantobecultivatedonlyrecently.

2.7.2. Nativebr eedsoflivestock

Domesticated animals con-
tribute 30-40% of the world's
food production. Many of the
breeds developed for specific
climatic regimes or breeding
zones appear not to beable to
thrive under the conditions of
modern livestock production.
During thepast50years,new,
more productive breeds have
been imported. Although the
original imported breeds are
still present in Macedonia,
crosses between indigenous
breeds/strains and imported
breeds are known in several
species:

Busha.Local breedofcattle
foundinhighlandandmountain
areas. During the last 30-40
years,itwascrossedwithmany
imported breeds. According to
official statistical data, Bushas
comprise 50% of the tota
numberof cattlerai sed.

Figurel09. Busha
(Photo:S.Andonov)
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Figurell0. Domestic

(Balkan)goat
(Photo:S.Andonov)

iy
Figurelll.
Localprimitivepig
(Photo:S.Andonov)

Pramenka. Local breed of sheep represented by three strains. Karakachanska, Ovchepolska and
Sharplaninska. TheK arakachanskastrain is considered tobeendangered,whiletheothertwostrainsare
widelyusedinsheepproduction.

Domestic (Balkan) goat. Although its numbers are on the increase, it is difficult to make a clear
distincti onbetweenthi sandotherbreeds.L ocal primitivepig.Slowgrowingbreedrai sedonrangesi nseveral
regionsof M acedonia.Althoughitisaveryprimitivebreed,morefieldandlaboratoryresearchareneededin
ordertoclearlydefineitsstatus.

L ocal primitivepig. Slowgrowingbreedrai sedonrangesi nseveral regionsof M acedonia. Althoughitis
averyprimitivebreed,morefieldandlaboratoryresearchareneededinordertocl earlydefineitsstatus.

Sheepdog-Shar planinets. Thisindigenousbreeddevel opedinanindependent,naturalandauthentic
mannerwithoutanyparticipationbyhumans,whichisitsgreatadvantage.l tsnamederivesfromitsplaceof
origin(themountai nmassi f sof SharPl anina,Bi stra, K orabandK ozhuf).UpontherequestoftheKinol ogical
Association of Macedonia (KAM),theFederationCynol ogiquel nternational (FCI) registeredthisanimal
underthenameSheepD og- Sharplaninets.|tislistedashavingadual countryoforigin,theRepublicof
M acedoniaandSerbiaandM ontenegro.

Figurell2. .Sheepdog-Sharplaninets
(Photo:M.Dzingo)
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Within the Republic of Macedonia, there are many general reasons for the reduction or loss of
biodiversity. They result from bothdirectandindirectimpacts and threats,as well asfromseveralmore
fundamental causes. T hesef undamental reasonsderivemai nlyfromtheexistingsoci o-economicproblems
withintheState,withthedirectandindirectthreatsresul tingfromi mpactsbyvariouseconomicsectors.

3.1.Socio-economiccontext

Education. Within thel ast50years,theoveralllevel of educationoftheM acedonianpopul ationhas
risen.Eventhoughdifferencesineducational approachesbetweenurbanandrural settingshavediminished,
62.5%oftheilliteratepopul ationcontinuestoliveinrural areas. Thel owlevel of literacyamongwomenand
theruraladultpopul ationconstrai nsdevel opmentactivitiesinall spheres. Therei sal soacl oserel ationship
among education, natural population growth rate, quality of labour force and the sustainable use of
biodiversity.

Education is a keyfactorinthepromotionoftheeconomic,social,ecol ogicalandcul tural values of
biological resources and biodiversity. The education sector should promote economic and social
understandingoftheimportance and role of biodiversity. Special attention shouldbegiventothemost
threatenednatural resources such aswaterandsoil,aswellastonatural ecosystemsandbiodiversity in
general.

Within their workingplansandprogrammes,institutions in the fields of education, health services,
information,cultureandscienceareobligatedtoi ncorporatesuchmaterial concerningbiodiversitythatwill
increase general understanding and will encourage active participation in the improvement of nature
conservation.InTablel3,dataconcerningtheeducational structureandcharacteristicsofthepopul ationby
| ocationarepresented.

Tablel3. Structureandchar acteristicsofthepopul ationbyl ocationandeducationlevel (1994).

Illiterate* 54 29 36 8.6
Withoutschool education’ 6.6 35 4.4 10.5
Notcompl etedprimaryschool* 18.4 9.2 14.8 27.4
Primaryschool 33.4 25.2 30.6 41.1
Secondaryschool 32.3 46.7 38.4 17.7
Advancedanduniversity' 8.7 15.1 113 25
Unknown® 0.6 0.3 0.5 0.8

*agelOandolder;ftagel5andolder

Sour ce: Cal culationsusingdatafromtheCensusof1994,
Population,housingandagricultural busi nesses,BookV, Skopj 1996

Strengthening the social and economic security of the population. Two of the most noticeable
characteristics of the past few years are the significant changes in societal structure (i.e.,, economic
stratificationofthepopul ation)andanincreasei nthenumberofimpoverishedM acedonianciti zens.

Thegreatestproportionofthepopul ationofloweconomicstatusi sconcentratedi nundevel opedareas
andrural municipalities.Unlessbasi cconditionsarechanged,their numbersmayincrease.Thepeoplein
thesecommuniti espossessandusef ewmodernconveniences,donothaveaccesstocommonsocial services
andareinsufficientlyintegratedintosociety.

Poverty producesagreaterintensityofnaturalresource exploitation and causeslargechanges within
natural ecosystems.Thelevel of povertyhasincreasedfrom19.0%in1997t022.3%in2000.Thoselivingin
poverty include people with a low level of education, the elderly, families with small children, the
unemployedandtheportionofthepopul ationlivinginhillormountai nsettlements.A highproportionof poor
househol dsareinrural areas. Thegapbetweentherichandthepoorisal soi ncreasing.M orethanonethirdof
thepopul ationoftheRepublicofM acedonialivesinpverty,andmanyarehungryeveryday(23%haveno
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Figurell3.
Domesticfireplacein

amacedonianvillage
(Photo:M.Dzingo)

Most of the poor have restricted
access to income, education, heath
care and food, especially the
populationsinhilly,mountai nousand
undevel opedareas. Theyfacepoverty
due to their limited access to arable
landandbecauseof migration,which
seriously reduces the portion of the
population capable of working. One
of the factors that keeps people in
poverty is the lack of adequate
infrastructure, which particularly
affectsthepopulationinundevel oped
areas.Thislimitstheiraccesstothose
institutionsprovidingpublicbenefits-
health, educational and -cultural
services;publicadministrationetc.

Little progress has been made in
theareaof disposabl eincome.Funds
available for personal consumptive
usewithintheRepublicofMacedonia
decreased by 30% per household
duringtheperiod1998-2000.Thishas
broughtaboutchangesinthestructure
and manner of consumption. Food,
housing, fuel, lighting, health and
hygienecostshaveincreasedwhile,at
the same time, funds available to

moneytobuyfood)(Reportoftheprojecton” Social Exclusion
and Insecurity of the Citizens of Macedonia," Ingtitute of
Sociological and Political-Legal Research, Skopje, 2000). In
2000, around?77,000 households (or 15% of the totalnumber)
received social assi stance,whichamountsto57%oftheincome
establishedasthepovertylevel.

Graph1l. Numberofhouseholdsthatreceived
Social assistanceduringtheperiod1995-2000.
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Figurell4. Traditionalwayofwheat

grindinginruralareas-water mill
(Photo:M.Dzingo)

purchasecl othes,shoesandhousehol ditemsortobesetasi deassavingshavedecreased. T hi si sindi cativeof

alowlivingstandardandqualityoflife.

Theunemploymentratei shighandcontinuestorise.lncomparisontothebeginningoftheperiodof
transition,unemploymenthasdoubl ed.In2000,accordingtoofficial stati stics,theunempl oymentratewas
32.1%,whichindicatesthebreadthandseverityoftheproblem.Thetimespentsearchingforajobaverages
overfouryearsfor59.4%ofunemployedpersons(1999data).

Possibilities for social security and poverty eradication. Because poverty is a complex,
multidimensional problem,therei snotone,universal solution.Povertyislinkedtoal ackofcontrol over
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resourcessuch asskills,knowledgeandcapital . Therefore,inordertomakeadvancesagainstpoverty,itis
necessarytoapplyamultidimensional approachaddressingthoseeconomic,socialandnatural factorsthat
willgenerateanacceptabl eincomeandcreatebasi csocial servicesforthecitizens.| nordertoachievethis
goalitisnecessaryto:

Politicalpluralismandmarketeconomy. Thel991ConstitutiondefinestheRepublicof M acedoniaas
asovereign,independent,democrati candsoci al Statewi thitscivilgovernmentbaseduponthedemocratic
el ectionofrepresentatives.|tisagovernmentwhichal soall owsthecitizenstoexpressthemsel vesdirectly
throughreferendaandinothermannersandforums.

Political pluralismhasitsmainpillarsintheformofpolitical parties,amarketeconomyallowingprivate
ownershipandlocal sel f-governmentbymunicipalities. TheConstitutionguaranteesthebasi cpersonal and
political freedomsspecifiedunderinternationallaw:therighttolive,therighttoliberty,therighttoexpress
one'sethnicaffiliation,theprotectionofone'sphysicalandmoralintegrity, theprohibiti onof discrimination
andequalitybeforethel aw.Citi zensenjoyequal rightstocandi dacyinel ectionsandotherfunctions,bothat
thelocalandnational l evel s,withoutanyfearofdiscrimination.

TheConstitutionguaranteeseconomicandsocial freedomandothercitizens'rightsincluding:therightof
propertyownership,therighttowork,therighttostrike,therighttoinherit,therighttosocialinsurance and
socia care, the right tohealth care, the right to a healthy environment, the righttoeducationetc.The
principles of market freedom and entrepreneurship, fundamental values of theconstitutional orderofthe
Republic of Macedonia, allow for broad opportunities to strengthen the economy and to increase the
productivityoflabourandprivateinitiativesinal lareasoftheeconomicsystem.Neverthel ess,thecurrent

unsati sfactoryenvironmental l egisl ationmayaccel eratebiodiversityl oss. Figurel15.
y €9 Y y Arablelandand

greenhouseswith
intensiveagricultural

production
(Photo:M.Dzingo)

3.2.K eyeconomicsector saffectingbiodiver sity

Agriculture. Thissectorhasbeenproviding
arelatively stablecontribution to the GDP(by
method of production) ofabout 11% over the
course of the last several years (or, more
precisely, 10.9% in 1997, 11.4% in 1998 and
11.0% in 1999). During this same period,
capital expenditures have experienced rela-
tivelyhighfluctuations.

Thetotal areaofagricultural productionhas
noted a declining trend (which is the main
indicator of non-sustainable and inefficient
utilisation). This same trend can be seen in
arableland,whichfellfrom658,000ha(1996)
t0598,000ha(2000).Arablelandareatypically
completely covers valleyrelief.lnthecaseof
pastures,whichcomprisetheremai ni ngareasof
agricultural production,anoppositeorincreas-
ing trend has beenobserved,from 632,000ha
(1996)t0636,000ha(2000).

Thecurrentstateofagricultureisburdened
withmany problems: agrarianoverpopulation
inthel owlandsandtheneedfordeagrarianisa-
tion;fragmentationofagricultural areasandthe
needfortheirmoreeffectiveuse; poorqualityof
equi pmentandtheneedformoderni sation;and
thedegradationofsoils.
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Figure.116.

Cultivatedfields
(Photo:M.Dzingo)

Figurell?.
Exploitationsofpine

logs-Kajmakchalan
(Photo:Lj.Melovski)

Deagrariani sationinM acedoniahas
been conducted in a spontaneous,
disorganised, prematureandexcessive
manner.Becauseofthis,theportionof
the total population working in
agriculture decreased from 22%
(accordingtothel981census)tol14.7%
in1991andto11.8%in1994.

From an economic standpoint, the
poor quality of equipment and
infrastructurei sthenextproblemtobe
solvedinthefieldofagriculture. Thisis
one of the main reasons for the
increasing dependence on natural
weatherandlandconditions.

Themostsignificantprogress over
thecourseofthepastdecadehasbeen
made in privatisation of the socially
owned and cooperative sector and the
associated denationalisation of land,
thatis,thereturnofagricultural areasto
their former owners. The land was
takenduringagrarianreformsin1945
andnationalisationin1953.

Agriculture is a sector posing a
severethreattothebiologicaldiversity
of the Republic of Macedonia, espe-
ciallyduetothecurrentunfavourable
conditions and negative development
trends.

Forestry. Forestryisasectorwhichhasbeenneglectedforal ongperiodandinadequatel ytreatedbythe
economicpolicymakers.Suchacoursei shaseduponitslimitedcontributiontotheGDP.Thismaybefurther
evidenced by thefact that,intheofficial statisticalmethodology, forestry iscombined with agriculture,
maki ngitimpossi bl etogl eanexplicitinformati ononitssol econtributiontotheGDP. I ti spossi bl e,however,
todrawcertai nconclusionsregardingthecapital expendituresmadeinthi ssectoroverthecourseofthel ast
several years.Ananalysisofthemagnitudeofinvestments in the forestrysectorconfirmsitslowsignifi-
cance.

More specifically, in 1997 the
modest share forestry received
out of the total sum of capital
expenditures in the Macedonian
economy was only 0.9%. It
decreased in subsequent yearsto
0.4%in1999(Source: Satistical
Yearbook of the Republic of
Macedonia2001, StateStatistical
Office,Skopje,p.397).

Forests in the Republic of
Macedonia cover 950,594 ha,
representing37%ofthetotalland
area. By growth form, high
forests constitute less than30%
ofthetotal forestcover,whilelow
forests account for 70%. As a
result, only one-third of the
forests are considered to be
suitable as a source of raw
material sforthelumberindustry.
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Overthecourseofthel ast10years,theaveragegrossvolumeoftimberharvestedhastotalled1,033,000
m3,0fwhich76%(786,000mYoriginatedfromState-ownedforestsand24%(247,000m3yfromprivate
ones. Stati sticaldataonthe timber harvested from private forests are not available. Atpresent, itisnot
possibletomakeasati sfactoryestimateofthetreeharvest,norisitpossi bl etoestimatethel evel of utilisation
ofharvestingequipment.

Usage,bycategory,oftimberharvestedfromState-ownedf orestshasal sobeeneconomicallyinefficient
foral ongperiodoftime.Fuelwoodisthepredominantuse,withashareof morethan75%ofthetotal volume
of harvestedtimber.Woodintendedf orindustrial processing,thatis,sawingforlumber,constitutesl essthan
20%. Inefficient economic utilisation isevidencedbythefactthatthehighestandbestusageoflogs,for
veneer,eitherdoesnotoccurorexistsonlyinnegligiblequantities.Constructionofforestroadshasbeen
increasing,all owingbetteraccesstoremoteareas.

Foreigntradewithinthelumberindustryhasbeenexperiencinganupwardtrend.Thisindustryhasnoted
amuchhigherincreaseinimportsrel ativetoexports,whichhaveal soincreased,butatamuchlowerrate. The
lumberindustryshareoftheGD PoftheRepublicof M acedoniaisverylow(0.3%).

Usage offorestsduringtheperiodoftransitionhasnotexperiencedanydramaticchange,althoughthe
mannerof managementhasundergoneatransformation(apubliccompanyforforestrymanagementwas
established).Althoughthenamehasbeenchanged,thesamef ormerenterpriseshaveessentiallyremainedin
place,controllingthesamef orestareasandusi ngthesamef orestrymanagementplanning.

Impactstobiodiversity from forestry activities areprimarilymanifestedwithintheforestecosystems
themselves.Impactsfromforestroads(erosion),over-harvesting(illegal),andecosystem-widechangesin
nutrientcyclingresultingfromthehugequantitiesof biomass(i.e.,waste)l eftbehindafterharvestingdiffer
ineachdifferentforestecosystem.

Changesoccurringwithinindigenousforestty peswhichresul tfromtheintroductionofalientreespecies
orfrom modificationstonatural vegetationcausedbytheplantingofinappropriatespecies(e.g.,Arizona
cypress[Cupressussp.],BlackpineandDouglas-fir[ Pseudotsuga menziesii])areof particularrelevance.

Figurells. lllegal
woodcutting
(Photo:N.Nikolov)

e

Since 1990, considerableattentiononinvestigationofforestdiebackinM acedoniahasbeenfocused,
wich hasal sobeenaprobleminrecentyearsinEuropeaswell.Accordingtocarriedoutresearches,itis
concludedthatthemostthreatenedtreespeci esi soak Quercusspp..Forillustration,someresultsfromthe
researchinwichanassessmentofoaksheal thconditionismade,50%o0f investigatedtreeshadnosymptoms
of srowntransparence,whileonly28,4%hadnosy mptomsof di eback.Also,35%of oaktreeshadadeadtop.

Overthepast20yearsthefrequencyoffiresgradual lyincreased,particul arlyduringthel ast13years.The
total numberofoccurredfires(1989-2000) is3272withannual averageof272.7fires.Thelargestnumberof
fires occurredintheyearof2000(1187),thanin1999(452),1993(390)etc.Thetotal burntareai s83,928.3
ha(1989-2000)withannual averageof 6994.0ha.

Thisshowingthattheproblemswithf orestdi ebackandforestfiresareseriousthreatforthebiodiversityin
theRepublicof Macedonia.
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Figurell9.
Traditionalfishing

houseinDoyranLake
(Photo:M.Dzingo)

Fisheries. TherearenopublisheddataonthetotalincomefromthefisheryindustryintheRepublicof
Macedonia.Accordingtoofficial stati stical data,theconsumptionoffishintheRepublicamountstoaround
7,500-8,000tonnes/year,orconsumptionof 3.4-3.7kgpercapita. Official l y,domesti cproductionmeetsonly
13.2-13.5%ofthistotalannual demand.

Thecurrentpoliticalandeconomiccircumstanceswithinthecountryandregionhavehadanadverse
impactonfisheries.Totalfishproductionin1999wasabout420tonnes(249.3tonnesof Trout,138tonnesof
Carpand30.3tonnesof othergecies).Unfortunately,thisisl essthanhal fof thefishproducti onrecordedf or
1990,whentotal productionamountedtol,000tonnes. Thegeneral assessmentof changestofishinginopen
waterbodieswithinMacedoniai snegative.Drasti creductionsintheannual fishcatchinthethreenatural
|akeshavebeennoted.

—ipl
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DoyranL ake,recordedinworldscientificliteratureasoneofthemostproductivel akesi nEurope,usedto
haveaverageannualfishproductionof 180kg/ha.l nthepast,asanintegral partoftheStatefisheriesecon-
omy,itplayedanimportantrol ei nsupplyingthepopul ationwithfish.ltsaverageannual catchrepresented
50% of the total national fish catch (prior to the beginning of more intensive construction of artificial
fishponds).ThemainreasonforthedrasticreductioninfishstockswithinDoyranL akeisitscatastrophic
hydrologiccondition.

Although fishing isthemainmannerforutilisingthe fish stocks of aguaticecosystems,plannedand
organised fishing does not significantly adversely impact biodiversity. The current trend of intensive,
uncontrolled fishing, however, does impactfish populations and leads to an unbalanced ecosystem by
reducingthepopul ationsof onefishspecieswhilefavouringothers. Theintensivecul tureoffishinartificial
fishpondsisrecordingasteadyincrease,andmayhel pmeetsomeofthedemandforedi bl efish.

Thestatusoffishbiodiversityinriversissignificantforseveral reasons.Adrasti cdeclineinthepopul a-
tion densities of certain species has been recorded, other species that used to be integral parts of the
ichthyofaunaof somewatercoursescannolongerbef oundandtherehasbeenachangeinthehorizontal
distribution of somespecies.Inaddition,inseverallakesandreservoirs, exotic speciesarenowpresent,
introducedwithoutanyjustificationeitherbyerrororasaresultofignorance.

Industry. Intermsofitscontributi ontotheM acedonianGDP,industrystill occupiesthel eadingposition
intheM acedonianeconomy,despitethefactthat,fromthebeginningoftheprocessoftransition,industry's
average sharehasbeendeclining.ltisinterestingthat,duringthel astyearsofthe pastdecade,industry
contributed about 18%totheM acedonianGDP.Capital expenditures in industry tend to maintain rather
stabl el evel scomparedwithtotalinvestmentsintheM acedonianeconomyasawhol e.

SomeofthecurrentproblemsfacedbyindustryinM acedoniai nclude: adi sproportionatesharebycertain
industries(traditional andrawmaterial srel atedbranches,whicharecharacterisedbylowproductivity,low
level sof capital reserves,l owrevenuesandfewexports);laggingtechnical knowledgeandtechnol ogies,a
lowl evel of moderni sati onandahi ghinci denceof age-rel atedequipmentfail ure;lowproductivityandover-
employment;insufficientutilisationoffacilities;andpoorexportcapability.
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Thedeclineintheproductivityof
thissector reached -15%/yearatthe
beginningofthelastdecade.More
recently, industry has experienced
somewhatofarevitalisingtrend,that
is, many years have seen positive
growth(4.5%in1996,2.9%in1997,
4.5% in 1998, -2.5% in 1999 and
5.0%in2000).

The industrial sector of M ace-
donia contributes both direct and
indirect adverse impacts to the
environment(air, water and soil).
Industry aso significantly adver-
selyaffects bothhumanhealthand
biodiversity due to its geographic
distribution,old technology,failure
toapplytechnicalandtechnol ogical
standards for the treatmentofgas-
eous pollutants, poor management
ofeffluentsandwastes,useoftoxic
production materials and dirty
energy resources, non-compliance
withenvironmental codesetc.

Construction. Construction is a
significant sector, holding a distinct

e . Figurel20.
position in Magedoma_ In terms of Industrial capacity-
available capacity, it exceeds the ceimentplant

marketwithinthecountry,whichwas (Photo:M.Dzingo)
asituationinheritedfromtheformer
Socialist Federal Republic of
Yugodavia.

TheconstructionsectorinM ace-
doniahasundergoneagreatupheaval
during the last several years. Its
contribution to the generation of
domestic macroeconomic aggregate
variabl eshasexhibitedadecreasing
trend,from10.4%in1980to4.6%in
1990. A minor improvement was
recorded in 1995 (7.3%), when the
firstmodestsignal sofaM acedonian
economic recovery appeared;
however,inthecourseofthenexttwo
tothreeyears,itscontributiontothe
GDPhadstabilisedatabout5%.

Theconstructionsectoradversely
affects biodiversity through: air
pollution, new impacts to natural
land areas, use of mechanisation,
noise, pollution of aquatic ecosys-
temsandsoils(duetothedisposal of
waste materials from construction
and demolition activities), destruc-
tion of habitatsandtheir fragmenta-
tion and isolation. There are no
specific dataavailable on the extent
of these impacts in the Republic of
Macedonia.

Figurel2l.
KozyakDam

(inconstruction)
(Photo:M.Dzingo)
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Figurel22. Surface
coalmining-Suvodol
(Photo:M.Dzingo)

Figurel23. Refinery
plantforoilprocessing
inMiladinovci

near Skopye
(Photo:M.Dzingo)

Mining. There is no relevant economic
information specific to the mining sector,
becausethissectorisincorporatedwithinthe
established category of metallurgy. In the
Republic of Macedonia, this sector is
representedbytheextractionofboth metals
andnon-metal s. Theminingofleadandzinc
ore(easternM acedonia),ironore(centraland
western Macedonia), coa (south-western
Macedonia) and non-metals, mainlymarbles
and travertines (central and north-eastern
Macedonia), dolomites, lime, silicates,
ceramicclay,feldspar,gypsum,diatomaceous
earthetc.,isofparticularimportance.

In the past, the non-metals industry
contributed 2.2% toward the economic
structure of the country;however,since the
establishment of the value-added tax (VAT)
forindustryandmetallurgy,itnowrepresents
2.7%oftotal currentproduction.

The main activities causing negative
impacts on biodiversity are excavation, the
openingofnewminesandpol l utioncausedby
wastewater from the flotation process and
fromslagpiles.

Energy. Theenergysector(togetherwith
gasandwatersupplies)participatesintheGDP
of Macedonia with a modest 4.5%. This
percentage was maintained throughout the
second halfofthe1990s.Theshareof capital
expendituresin electricity (25%)isrelatively
highcomparedwithoverallinvestmentsinthe
social, cooperative, mixed and State-owned
sectors.

The most important domestic energy
resources available for use in the future are
coal reserves (for the next 10-15 years),
fuelwood,hydropowerandgeothermal energy.
I ti snecessarytodecreasetheconsumptionof
fuelwood, to be accompanied by a gradual
increase in the areas of solar energy, wind
power,biomassetc. Thisiscertainlyrelatedto
the statusofthe paymentbal ancethatwould
eitherprovidefororpreventtheimportati onof
adequate technologies for utilisation of these
typesofenergy.

This sector impacts biodiversity through
electricitygeneration(pollutionofair,soiland
water), transportation and distribution
(fragmentationof habitats).
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Transport. Thetransportati onsectorof
theRepublicof M acedoni ai sexperiencing
conditions similar to thosepresentwithin
theoverall Macedonianeconomy,thatis,a
lagging behind the currenttrendsseenin
othercountries.Ingeneral ,itcanbestated
that the existing transportation and
communi cationsystemsintheRepublicof
Macedonia are not yet fully developed.
Oneofthissystem'smostseriousproblems
isitslackofmodernisation.

Another major problem faced by the
transportation sector is its configuration,
thatis,theroutesofthemaintransportation
lines. Due to Macedonia's multi-decade
existence within the confines of a wider
community (the former Socialist Federal
Republic o f Yugodavia), itsoveralltrans-
portationinfrastructurei scharacterisedby
marked development of the main, north-
southhighwaycorridor(apartof European et
Corridor 10). In contrast, the east-west ) Figure124.
corridor (partof EuropeanCorridor8)hasbeenal mostcompletelyneglected.Inaddition,Macedoniahasa | Thehighwayfrom
relativelylowdensityofrailwaynetworks(27kmof railwaylinesper1,000kmz2i.e.,339kmoflinesper DemirKapiya
millioninhabitants). toGevgeliya

Despiteall of theseproblems,transportati onasasectorhasbeengradual | yincreasingitscontributionto (Photo:Lj.Melovski)
theGDPoverthelastseveralyears.Thus,froma6.1%GD Psharein1997,itsshareincreasedto7.3%in1998
andto8.2%in1999.

Thetransportati onsectorimpactsbiodiversitythroughthefragmentationof habitats,aswel lasthrough
airpollutionandnoise.Consideringthecurrentcircumstancesi ntheRepublicof M acedoni a,thesei mpacts
arel owbycomparisonwiththoseofdevel opedEuropeancountries.Neverthel ess,thisi soneofthemost

severepotential threatstobiodiversityinM acedonia. Figurel25. Mavrovo
. . . . - recreationalcentre
Tourism and recreation. At present, touristic and catering activities employ around10,000 people -cabletrolley

(2,8950fwhomarefemale),oronly3.2%ofthetotal (Photo:M.Dzingo)
number of employed persons in Macedonia. Total
revenuesgeneratedbytourismandcateringactivities
during2001amountedto€8.5millionor2.0%ofthe
GDP.

With regardtotouristturnover,thetotalnumber
oftouristsintheRepublicofMacedoniain1990was
974,537,spendingatotal of 3,099,508nights.Since
this period, primarily due to social and political
eventsinthisregionoftheBal kans,touristturnover
appearstohaveexperiencedapermanentdecrease,
reaching itslowestvaluein1997,whenthecountry
wasvisitedbyonly476,025touristswhospentatotal
of1,587,146nights.

Consideringthescopeoftheterm'biodiversity,'it
is absolutely undisputable that tourism and
biodiversityarei nanuninterruptibl einteractionwith
eachother.Whilebiodiversityhasapositiveeffecton
tourism, tourism has a negative impact on
biodiversity. One notable case is the illegal
construction of various touristic structures on the
shoresof M acedoniannaturall akes.Adversei mpacts
areevidentnotonlyinthedegradati onofsurrounding
uplandecosystems,butal soi nthedirectpollutionof
the lakes themselves. There are many specific
examples of this (Lagadin on Ohrid Lake, 1,200
weekend houses around Mavrovo Lake within
MavrovoNational Parketc).
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The most important secondary benefit related to the protection of biodiversity in the Republic of
M acedoniawoul dbetheadopti onofaninter-sectoral approach. Suchanapproachtowardproblemsolvingis
consideredtobeamatterof someurgency.TheStrategyandtheA ctionPlanforbiodiversityprotectioncanbe
consideredafirststeptowardthisgoal .

3.3.Underlyingcausesofbiodiver sityloss

Thebasicfactorswhichhavel edtothecurrentunfavourabl estateoftheenvironmentintheRepublicof
Macedoniainall spheres,includingbiodiversity,includegeneral hi storical processes,abadsoci 0-economic
situation,anunstabl epolitical situation,inadequatespatial pl anni ngandi nappropriatel anduse.




3. KEYTHREATSTOBIODIVERSITY

3.4.Maindirectthreatstobiodiversity

Severaldirectthreatstobiodiversity,distincttoM acedonia,canal sobeidentified.All playaspecificrole
inthereductionofbiodiversity,buttheyarenotal lequallysignificant.

3.4.1.Habitatloss,modificationandfragmentation

In the Republic of Macedonia, habitat loss,modificationand
fragmentation have been occurring from prehistoric times to the
present;however,theseprocesseshaveintensifiedoverthepastfew
decades, and aremainlyrelatedto conversion anddegradation of
land,togetherwiththefragmentationof habitats.
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‘ 3.4.2.0ver useofbiologicalresour ces




3.4.3. Pollutionoftheenvironment

3. KEYTHREATSTOBIODIVERSITY

Figurel31.
Pollutionof

VardarRiver
(Photo:S.Krstic)

Figurel32.
Pseudotsugamenziesii,
frequentlyintroduced
andinvasivespecies
inbeechforests
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Figurel33. Refugial
Scotspineforest

onKaymakchalan
(Photo:Lj.Melovski)

3.4.4.Introducedandinvasivespecies

In Macedonia, most of the invasive plant species are found on ruderal sites and in some aquatic
ecosystems.Anexampl ei sthespeci esEl odeacanadensi s(Elodea),whichwasfirstintroducedintoOhrid
L akethroughthechannel Studenchishtein1957.1ti saninvasi veweedy speci eswhichrapidlyreproduces
andexpands,out-competingthei ndi genoussubmersedmacrophyti cspeci esandoccupyingtheirhabitat.

AnotherinvasivespeciesistheAsian Ailanthusaltissima, whichhasspreadthroughoutlargeareas of
lowlandsandischaracterisedbyahighreproductivecapability.Overthepastfewyears,al arge numberof
new American species have also been recorded. With regard to forestry and reforestation, careful
considerationmustbegiventotheexcessivepl antingof monoculturesof Douglas-fir.

M ostofthei ntroducedandinvasi vespeci esof f aunabel ongtothesuperclass Pisces (11)andclassMammalia
(8).Invasivespeciesfromtheothervertebratecl asses(Amphibia,Reptilia and Aves)havenotyetbeenfound
amongthei ntroducedspeci eswhichareperiodical lyrecorded.

3.4.5.Climatechange

Onthebasi sofaneval uati onofthei mpactsof climati cchangesonbiodiversity,thefuturehorizontaland
verticaldistribution of plantandanimal species areexpectedtochange,(i.e.,migrationtowardthenorth
and/or migration to higher elevations). Such changes will particularly affect the relict plant and animal
specieslivinginhighmountai nzones.

Accordingtoresul tspresentedbytheM oEPPintheFirstNati onal ReportonClimateChange,theareas
most sensitive to climatic changes are the refugial zones: Taor Gorge; TreskaRivergorge;Crna River,
includingthegorgesoftheRaetsandBlashnitsaRivers;Jama;M avrovo-Radika; Pelister; Ohrid-Prespaand
Nidze-K ozhuf.Withinthesezones,manyrefugial phytocoenosesarepresentwhichwoul dbeendangeredby
temperature increases and bydistributional changesi nprecipitation.l ncreasesintemperaturewoul dal so
dramaticallyaffectal pinepastures.

In contrast,thermophiliccommunities,suchasthe pseudomaquis (atypeof M editerranianshrubland),
woul dexpandtheirrangesi ntonorthernregionsandhigheraltitudes.

3

il




3. KEYTHREATSTOBIODIVERSITY

3.4.6.Natur aldisasters

Natural disastersdooccur,butonlyinfrequentlyandwithminorintensity.Neverthel ess,M acedoniai sa
sei smicarea,al argepartofitsterritoryisari dorsemiaridandtherearefrequentl andslides,aval anchesetc.

Droughts are frequent natural calamities. In addition to the droughts of short duration which are
characteristicforamaj orportionofthecountry,thereareal soextendedperiodicdroughts,whichcausegreat
economichardshipsforagriculture,aswellasseriousdamagetothenatural i nlandmesophilicecosystems.
Exampl esofthi sincludeareductioninthegrow thratesofforests,def oliationandincreasedsusceptibilityto
parasites andotherpests,thedesiccation of marsh ecosystems, disturbances to the hydrology of aquatic
ecosystems(DoyranandPrespal akes)etc.

Due to the low intensity, low frequency or narrow scope of avalanches, floods and landslides; the
ecosystems' ability to adapt to arid conditions; and the limited extentoffires,natural disasters are not
consideredtobeseriousthreatstobiodiversityintheRepublicof Macedonia.

Figurel34. Firein
beech-fir-pineforest-
Javor skaReka,

Kavadarci
(Photo:P.Ristevski)

Figurel35.
Postburning
actioninpineforest

inBerovo-Pehchevo
(Photo:N.Nikolov)
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3.4.7. Otherfactors

There are other less important factors which can aso cause a chain of effects negatively impacting
biodiversity,includingvariousformsof non-sustai nabl eusesof natural resourcesi nall economi csectors.

Figurel36.
Sonefigures
inerosivearea
-Kuklicanear

Kratovo
(Photo:
O.Matevska)




4. LEGAL AND INSTITUTIONAL
FRAMEWORK FOR
BIODIVERSITY CONSERVATION







Theterm"biodiversity" isnotusedinM acedonia'shighestlegal framework-TheConstitutionofthe
Republicof M acedonia. ThewordingoftheConstitution,however,i sbroadenoughtoprovideprotectionfor
those resources includedwithinthis concept. Such constitutional phrases include: environment, nature,
natural heritage,fl oraandfauna,goodofthecommoninterestetc.

The constitutional mandate for the protection of biodiversity in the Republic of Macedonia
consistsofsevenkeyel ements,towit:

» Environmental protectionandr estor ationar efundamental val uesoftheconstitutional or der of
theRepublic(Article8,Paragraphl,ltem10);

» Everyonehastherighttoaheal thyenvironmentinwhichtolive (Article43,Paragraphl);

» Everyoneisobligedtopromoteandprotecttheenvironment (Article43,Paragraph2);

» TheRepublicprovidesconditionsfortheexer ciseoftherightofciti zenstoaheal thyenvir onment
(Article43,Paragraph3);

« Thefreedomofthe marketandentrepreneur shipcanberestrictedby lawonly for reasons of
defenceoftheRepublic,protectionofnature/wildlifeor publichealth (Article55,Paragraph3);

» Allthenaturalresour cesoftheRepublicofMacedonia,thefl oraandfauna,ameniti esin common
use,aswellastheobjectsandbuil dingsofparticular culturalandhistorical valueasdeter mined
by law,areitemsofcommoninter estfortheRepublicandenjoyparticularprotection (Article56,
Paragraphl);

» Thelawregul atesthemodeandconditionsunderwhichspecificitemsofcommoninter estwithin
theRepubliccanbecededforuse (Article56,Paragraph3).

Asaresult,theconstitutionalframeworkseemstobeasolidpl atf ormforestablishinganddevel opinga
coherent system of natureconservation, under which a clear model of biodiversityconservationcanbe
promoted.

Conservationandpromotion Conservationanduse Landrestoration
oftheenviromentandnature offloraandfauna andconservation
Biodiversity
Protectionof Protection Otherrelevant
naturalrarities againstpollution sectoralregulations

Graph2 Schemeoftheexistingmodel ofbi odiver sityprotection




PreviousMacedonianConstitutions
(inchronological order)

1946ConstitutionofthePeople sRepublicofM acedonia
» Nospecificlegal provisi onsaddressingbiodiversity

1963ConstitutionoftheSocialistRepublicofM acedonia
* Protectionofnaturalrarities(Article32)

1974ConstitutionoftheSocialistRepublicofM acedonia
« Special protecti onofthegoodofthecommoninterest(Article104-107)
« Protectionof Humanenvironment(Article108)
« Conservationofnature,natural sitesandrariti es(Article244,Paragraph2)

I ntheexi stinglegal systemoftheRepublicof M acedonia,mattersof bi odiversityconservationareneither
separated nor identified as particular objects of regulation. On the contrary, the existing legislative
implementationofbiodiversity conservation is a fragmentary approach, splitting some of its provisions
amongmulti pl eseri esof regul ationsandincludi ngotherswithintheregul ationsof notcl earlyrel atedsectors.
Someregul ationsareunintel ligibleorevencontradictory.

Suchanapproachhascomplicatedanyacknowl edgementoftheexi stenceof abi odiversityconservation
system as a distinct entity. In addition, it has negatively influenced the implementation of the subject
regulations.

Thesei ssuesnotwithstanding,thel egi sl ati vebasi sfortheexi stingsystemofbiodiversityconservation
containsover100regulations,ofwhichthemostnumerousarethel awsoftherel atedsectors(Tablel4).

Generallyspeaking,M acedonianl egislationdealing
with biodiversity conservation is in serious need of ~Tablel4. Normativebasisfor
reformation both from the aspect of the legislative thesystemofbiodiversityconservation
concept itself, as well as from the standpoint of its

structure within the related sectors. The legislative TypeofAuthority Number
protection ofbiodiversity shouldbeestablishedupona
highstandardofconservation. Constitution 1
L awontheConser vationandPromotionof Lais i
the EnvironmentandNature I nternational agreements 20
. I Regulations 3
In ordertoestablishtheconstitutionallyguaranteed 9
rightofcitizenstoahealthylivingenvironment,thelL aw Statutes 15
ontheConservationandPromotionoftheEnvironment Decisionsbylocalcommunities 25

and Nature was adopted in 1996. It contains general
guidelinesfortheconservationoftheenvironmentand
nature,andestablishestherequirementforwiseuseof
Macedonia's natural heritage. At the same time, it
establishes the rights andobligations of the State to create appropriate conditions for conservation and
improvementoftheenvironmentandnature,aswell astherightsanddutiesof otherlegal andphysical
entitiesinthissphere.

Thislawal soregul atesthemethodof di sposal of househol dandtechnol ogi cal wastesandthemannerin
whichthel ong-termuseof natural resourcesmustbeconductedinordertosafeguardthelifeandheal thd
humans,aswellasthepl antandanimal kingdom.

Thelawwaspassedwiththeambitiousgoal of representingan”Eco-Constitution”,thatis,a general
regulatorysystemthatwoul duniversallydecl arethebasi sforthe" environmental conservationsystem"and
"thesystemfortheconservationofnature".Thisgoal notwithstanding,withinthel egal conceptionofthel aw,
these two systems are actually presented as a whole legislative unit (i.e., as one unique system for
conservation).Throughoutthetextofthelaw,nocl earl egal distinctionbetweentheterms” environment™"and
"nature"ismade.Consequently,theexi stingl egal sy stemhasmanyweak nessesanddeficiencies,especial ly
fromtheaspectsoftheconservationanduseof nature.

Total 109



Keydeficienciesinthecurrentlaw

» Problem with differentiation between the terms "environment" and "nature" (i.e., using them
merelyasgenericterms);

» Problemwithdifferentiationbetweentheterms" conservation"and" promotion”(i.e.,usingthem
merelyasgenericterms);

* Invalid terminology identifying protected objects under the category "natural wealth" and
categorisingthemunderthenon-constitutional term™ specificnaturalweal th”;

» Invaliddefinitionofthephrase"conservationofnature" andequatingitwith" conservationofthe
natural heritage";

* Marginalisingtheval ueof andnecessityformoreappropriatesystematicregul atorymeasuresfor
nature conservation as a whole, but especially biodiversity conservation, geodiversity
conservation,mai ntenanceofthenatural bal anceandconservationofthenatural heritage;

* Inappropriate methodologies, lack of comprehensive legislation and inefficiency of basic
instrumentsfor conservation of thenatural heritage,biodiversityandotherelementswithinthe
systemofnatureconservation;

» |Inappropriateorganisationof natureconservationatthenati onal governmentallevel ,especially
concerning biodiversity and natural heritage conservation (i.e., management andoversight of
protectedareas);

« Insufficientnumberofdeclarativeanddirectiveregulations.

It is recommended that the provision on nature conservation be excluded from the Law on the
ConservationandPromotionoftheEnvironmentandNatureandberegul atedseparately.

L awsonfloraandfauna

Theprotectionanduseoffl oraandfaunaarenotcoveredbyonlyonel aw.Onthecontrary,thereareei ght
lawsforthispurpose,eachadoptedaccordingtothetypeofobjectortypeofeconomicactivityitgoverns.
Theselawsare:

Figurel37.
LakeOhrid
(Photo:V.Matevski)



» Law onFishing (1993):regulates theuse,directionandconservationoffishstocksinwaters
wherefishingisallowed.

» LawonHunting (1996):regulatesthekeeping,breeding,conservation,huntinganduseofgame
animals.

« LawonCattleBreeding (1997):regul atesthekeepingandtradeoflivestock,receiptoflivestock
products,andproducti onof andtradeinlivestockfodder.

e LawonForests(1997):regul atesthecare,useandconservationofforests.

e LawonPastures(1998):regul atesthemanagement,promotionanduseof Statepastures.

« LawonPlantProtection (1998):regul atestheprotectionof plantsfromdiseases,healthcontrol
related to thetradeofplants,productionanduseof neterials for theprotectionofplantsand
equi pment/measuresfor preventi ngharmful consequencestohumanandani mal heal thfromthe
useofsuchmaterial s,aswellasprotectionoftheenvironmentandnature.

 Law on Veterinary Health (1998): regulates the protection of animalhealth from diseases,
veterinaryexaminati onsandprocedures, protectionandpromotionoftheenvironmentandnature,
fees and expenses for veterinary services, and the manner in which veterinary activities are
conducted.

e Law on Seeds, Seedlings and Materials for Propagation, Recognition, Approval and
ProtectionofVarieties (2000):regul atestheproductionandtradeof seedmaterial ,seedlingsand
plantbreedingmaterial ,aswellas theacceptance,approval ,andconservationofplantvarieties
(exceptseedmaterial andseedlingsfromforests).

Figurel38. RareplantsintheRepublicofMacedonia-upfromlefttoright: Violaalchariensis,
Liliumheldreichii,Asperuladoerfleri; downfromlefttoright: Crocusscar dicus,

Phelipaeaboissieri,Pulsatillahall erisubsp.macedoni ca,Gentianaver na
(Photo:V.Matevski&Lj.Melovski)

Allcitedlawshavebeenadoptedinordertorevivetheconstitutional conceptof" special protectionforthe
goodofthecommoninterest,”bywhich,activitiesharmingthisconstituti onal categorymaybecurtailed.
Thefactisthat,inalmosteveryspeciallawcited,anattempthasbeenmadetoachi eveabal ancebetweenthe
public's interest in"conservation" and" use"of"naturalwealth"asan "economic category.” It must be
stressed, however, that in this scheme, the scales have been tipped toward "use" at the expense of
"conservation.”

Thecurrentmannerinwhichfloraandfaunaareregul ateddemandsthattherebecertai nadj ustmentsto
the legislativeconcept, especially in light of the needforthecreationofaharmonisedsystemofnature
conservation.



Figurel39. Upfromlefttoright: Zygaenacar
Downfromlefttoright: Agrodiaetusamanada, Pter ostickubruckii,Manthisreligiosa,Chlorophorusvarius

Ju - i
- r:ﬂ- I.'-I-J
niolica,Papi

liomachaon,Argiopebruencihi;

Elementsofthesystemfor conser vati onoffl oraandfauna

Forests:

Prohibitionagainstdestroyingforests*

Prohibitionagai nstcutti ngrarespeci esoftreesinf orests*

Prohi biti onagai nstdestructionof marksandsi gnsi nforestsorcutti ngoftreespossessingmarksorsigns
Prohibitionagai nstovergrazi ngbylivestockandgatheringof acornsinForests*

Prohibitionagai nstsetti ngfiresi nopenareasl essthan200mfromthemarginof af orest*

Prohibition againstproducing sparksorsimilaractivities lessthan200 m from themargin of a forest* that could
accidentallystartafire

Prohibitionagai nstpol lutingforestsby depositingwastematerial s:

Prohibitionagai nstpurchasi ngorprocessi ngtreeswhichhavenof orestrystamporspeci al i dentifyingdocument s
Prohibitionagainstsellingorresel lingbypersons* of woodcutfromforestsownedbytheState

Prohibition againsthunting, pursuing or disturbing gameduringanyperiodtemporarilyorpermanently closed to
hunting

Permanentprohi bitionagai nsthuntingof special ly protectedspeci esof game

Prohibiti onagainstkilling,takingyoungordestroyingthenests,lairsoreggsof protectedgame

Prohibitionagai nstsetti ngfiresi nfiel dsof stubbl e,weedsorotherplantwasteswithinhuntingreserves

Fisheryresour ces:

Prohibitionagai nstfishingduringspawni ngseasonsor periodscl osedtofishing

Prohibitionagai nstfishingwithi nwaterbodi esthataretemporarilyorpermanentlycl osedtofishing

Prohibitionagai nstharvestingfishesthatareundertheminimumlegal size

Pronhibitionagai nstfishingwith" osti," speargunsortheuseof handsal one

Prohibiti onagai nstfishingforrareorvul nerabl efi shspecieswithinsomeoral Iwaterbodies

Prohibitionagainstpol | utingwatersusedforfishingwithharmful ordangeroussubstances
Prohibition,withinwatersusedf orfishing,againstfencingwithpermanentortemporarystructureswhichrestrictthe
freepassageoffishes

Prohibitionagai nstextracti onofwaterfromfishingareas

Plants:

In order to prevent the appearance and dispersal of plant pests, the authorised Minister can conduct the following
prohibitions:

Temporarybanoncertai nareasand/orrai singof certai nspecies/vari etiesof agri cul tural andf orestpl ants
Prohibitionagai nsttradeof pl antsorigi nati ngfrombothinf ectedandnon-infectedareas
Prohibiti onagai nstimportati onortransportati onthroughM acedoni aof certai npl antspecies

* Exceptionsareallowedonlyincasesdefinedbythespecificlaw



Foroverfivedecades(sincel945),theval uabl eobjectsthatcomprisethenatural heritageoftheRepublic
of Macedoniahavebeenofficiallycalled"naturalrarities." Iti sakeyconceptthatencompassesbothmobile
andstationarycomponents,aswellaslivingandedaphicnatural elementswhich,accordingtotheirscientific,
aesthetic,health,cultural ,educational ,tourist/recreati onal andotherval uabl ef unctionsascul tural obj ects,
areunderthespecial protectionofthecommunity.Conversely,insomenewerlaws,theterminol ogical and
conceptualidentification o f these selfsame objects is replacedbyanewl egislativephraseandconcept-

Tablels. "specificnaturalwealth." I nadditi on,accordingtothevariousratifiedinternational agreements,theterms
Actsdealingwith "natural heritage," "protected areas’ and similar phrases are also in use. In short, from the aspect of
naturalrarities terminol ogi calidentificati onoftheobj ectsi nquesti on, therei sagreatdeal of confusion.
conservation Activities connected with natural rarities conservation are
organi zedintothreel aws:
Acts Objects
Type Number Number » LawontheProtectionofNaturalRarities(1973)
Laws 6 8 » LawontheProtectionofNational Par ks (1980)
 Law on the Protection of Ohrid, Prespa and Doyran

Localcommunitydecisions 27 27 L akes (1977),whichal sohasaprovisionforpromul gating

Resolutions 42 42 regulations.

Total 75 7

Figurel40.
LakePrespa
(Photo:M.Dzingo)

Figureldl.

In accordance with the cited Laws, the
conservation of natural rarities has been
established based upon a model of
individual protection (i.e., according the
status of "protected object” within a
particular category), by which a natural
raritymaybedesi gnatedonlybymeansofa
special actforprotection.Thus,thetypeof
actforprotectionandtheprocessbywhich
theactisadoptedarerel atedtothetypeof
natural rarity to be protected. It then
follows that sometypesofnaturalrarities
areprotectedbynationallaw,whileothers
by decision of the local community on
whose territory the specific object is
situated.Beforeaspecificactorresol ution
is passed determining the category of a
natural rarity, there must first be an
investigationofthenatural characterofthe
area.
WithintheRepublicofMacedonia,the
experiences of the past 50 years
demonstrate that there has not been an
appropriatepolicyfortheconservationof
natural rarities, especially because of the
failuretogivefullattentiontothenecessary
"promotionofnaturalrarities"fromwithin
the category now known as "protected

According to official information,
whichwasbaseduponpreviousscientific
research, there arel1l6designatednatural
rarities, covering about 18% of the land
surfaceoftheRepublicofMacedonia. The
actual networkofprotectedareascurrently
includes only 77, however, covering an
areaof184,187haor7.14 % of the land
surface.

Currently protected natural properties

andthoseyettobeprotectedaredistributed
DobraVoda- throughoutMacedonia. Most of themarel ocatedinthewesternpartofthecountry,withsomeal sobeing
beechforest presentinregionswithhighlevel softourism.

(Photo:V.Matevski)



Tablel6. Number ofobjectscurrentlyprotectedandobjectproposedfor protection

NaturalObjects
Code Classification Authorit
Y Pprotected .
Protected
01 NatureReserves
011 CommonNatureReserves State 3 2
0111 National Parks
0112 StrictNatureReserves State 2 9
Scientific Research
0113 Reserves State 14
Sitesof Special Natural Local
0114 Character Community 3 14
0115 CharacteristicL andscapes Local
Community
012 Special NatureReserves State
Local
02 NaturalMonuments Community 48
State
Natural SitesofHistoric Local
03 |mportance Community
AreasoutsideNature
. ReservesContaining -
0 CertainPlantandAnimal State
Species
Total 77 39

Theclassificationsystemforconsideringprotectedproperti esasnatural raritiesdoesnotcorrespondto
the scheme developed by IUCN or the United Nations Environmental Programme's (UNEP) World
Conservation Monitoring Centre (WCMC). In this regard, harmonisation of the national classification
system for protected areas with international standards (number, name and definition of categories of
protectedareas)willbeoneoftheprioritytasksindevel opingnewl egal measuresfornatureconservation,

specificallyofbiodiversity.

Takenasawhol e,thecurrentlegislationaddressingnatural raritiesconservationisgeneral lyoutdated.In
addition,theexistingsystem has many legislativegapscreatedbythe nullificationofagreatnumberof

regul ationsandthedel ay edpassageof newregul ationstotaketheirplace.

Deficiencies in legislationregardingnaturalrarities

e Outdatedregulations;

» Existenceoflargelegal gaps;

e Outdatedprotectionmodel;

» Lackofefficientinstrumentsforprotection;

» Problemsindelineatingjurisdictionbetweenthecentral andl ocal governments;

» Overlappingofresponsibilitiesamonggovernmental Mi ni striesandotherbodiesandinstitutions
atthecentralgovernmentallevel;

» Lackofimplementinglegislation;

o Lackofreviewofdeclaratoryacts;

» Lackofcorrelationwithinternational terminol ogyandprotecti onstandards;

» |nappropriatetreatmentof matterspertai ningtothemanagementof protectedareas.




L awsonlanduseanddevelopment

Forcertai naspectsofbiodiversityconservationintheRepublicof M acedoni a, thef ol lowingl awsregardingdevel opment

andlandarepertinent:

L] L] L] L] L] L] L] L] L]

LawonAgriculturalLand (1998),whichregul atestheuse, managementandprotectionofagricultural lands;

L awonPr otectionagainstDamagetoFar mFields(1990);

L awontheReor ganisationofL and (1976);

L awontheRedistributionofL and (1990);

L awonConstructionSites (2001);

Law onSpatial and Urban Planning (1996), according towhichmeasuresforconservationofthe environment and
natureareobligatoryineverytypeofplan.lnaddition,therei saprovisionforthepassingof special " Spatial Plansfor
National Parks.”

L awsonpollution

Withregardtobiodiversityconservation,thi sgroupoflawsisespeciallyrel evant:

LawonWater (1998),whichregul atesthel egal statusofwaters,theirmannerof use, protectionofwatersfrompol [ ution,
interstatewatersetc.;

Law onWaste (1997),whichregul atesthetransportati onandstorageofwastei nordertoprotecttheenvironmentand
nature;

L awonHazar dousWasteT ransport (1990);

L awonPublicUtilities(1997);

Law on Public HygieneM aintenanceand theCollection and Transport of Communal Solid and Technological
Wastes(1998);

L awonProtectionagainstAir Pollution (1974),whichregulatestheconditionsandmeasuresforthepreventionofair
pollutioninordertoprotectfl oraandfauna;

L awonPr otectionagainstl onisingRadiationandonRadiationSafety (2002),whichregul atesthesystemofcontrols
over sources ofionisingradiation,as well asprotectingthepopul ationandtheenvironmentfrom exposuretoionising
radiation.

Otherrelevantsectorlegislation

Otherrel atedlawswhichdirectlyorindirectlyaffectbiodiversityinclude:

Law on Concessions (2002),whichregul atesthemanner, processandgeneral conditi onsf orobtai ningconcessi onsfor
itemsof commonnationalinterest,aswellasthedevel opmentofrel atedactivities,butonlywhereaspecial | awhashkeen
passedprovidingtheopportunityforsuchconcessions;

Law on Energy (1997), whichregulates protectionoftheenvironmentandnature from adverseimpacts arising from
energy-rel atedobjects,devicesandinstallations;

Law onMineralRawM aterials (1999),whichdeterminestherequirementsfor geologicexploration, exploitation of
mineral rawmaterial sasndmeasuresf orenvironmental protection,aswel | asthesti pul ati onthatgeol ogi cexpl orati onwithin
protectedareasbedoneonlywithgovernmental approval;

L awonPublicRoads(1996);

CriminalCode (1996),whichestablishesl17rel atedcriminal acts;

L awonlnvestment (1990);

L awonPropertyandOther M aterial Rights(2001);

L awontheOr ganisationandOper ationof PublicAdministr ativeBodies (2000);

L awonL ocal Self-Gover nment (2002);

L awonFireFighting (1986);

L awonProtectionagainstNatur alCatastr ophes (1977);

L awonForeignTradeOper ations (1996),whichprovidestheopportunityforthegovernmenttoprohibitthei mportation
andtransportati onofwastethroughthenati on'sborders,ortodeterminespecial conditionsforthi sty peofimport/export.



Crimesdealingwithmatter sofbi odiversity

WithintheCriminal Code,thefollowingcrimesdealingwithmattersofbiodiversityhavebeen
established:

Pollutionoftheenvironment (Article218);

Productionofhar mfulproductsfortreatinglivestockor poultry (Article220);
Misrepresentationinprovidingveterinaryservices (Article221)
Transmissionofinfectiousdiseasesamonganimalandplantlife (Article222);
Pollutionoflivestockfodder orwater (Article223);
Destructionofcropsbyusinghar mfulsubstances (Article224);
Unauthorizedseizur eor occupationofr ealestate (Article225);

Destr uctionoffor ests (Article226);

Causingofaforestfire(Article227);

Huntingunlawfully (Article228);

Fishingunlawfully (Article229);

Endanger mentoftheenvironmentwithwastematerials (Article230);
Bringingofdanger ousmaterialsintothecountry (Article232);
Tortureofanimals(Article233);

Damageor destructionofnaturalrarities(Article264);
Unauthorizedseizur eor occupationofnaturalrarities (Article265);
Carryingabroadofnaturalrarities(Article266).

Bilateralcooperation

TheRepublicof M acedoni ahassignedadditi onal bil ateral actswhi chaddresstheconservationof

biodiversity:

Albania: Memorandum of Understanding and Cooperation in the fields of environmental
conservationandsustai nabledevel opment.

Austria: Statementaddressingtheintentiontoestablishfriendlyrel ationsandco-operationinthe
fieldofenvironmental conservationwiththeprovince,L owerAustria.

Bulgaria Contractforcooperationinthefiel dof conservati onoftheenvironmentandnature.
Croatia Contractforcooperationinthefiel dof conservationoftheenvironmentandnature.
Greece: MemorandumofUnderstandingandCooperation.

Russian Federation, The Agreement for cooperation in the field of conservation of the
environmentandnature.

Ser biaandM ontenegr o: Agreementforco-operationi nthefiel doftheenvironment.
Switzerland: ContractforamonitoringsystemforriversintheRepublicofMacedonia.
NGOConsortium:Memorandum of Understandingfortheconservationofthef ourspeci esof
Europeanvulture.

CooperationwiththeEU

I ntheStabilisationandA ssoci ati onA greementbetweentheRepublicof M acedoniaandtheEU, it

was established that both parties to the Agreement would develop and strengthen ways for co-
operationindealingwiththedegradati onoftheenvironmentandi nsupportingsustai nabl euse, aswell
asinprotectingandconservingforests,natural habitants,flora,faunaandbiodiversity.




I nter national cooper ation

The 30 international andregional conventions, protocols and
their amendments (multilateral acts) applying to matters of
biodiversity conservation areanintegral partofthe internallegal
systemofMacedonia.

Inratifyingthesubjectacts,theStatehasacceptedagreatmany
obligations. While some of them have alreadybeen undertaken,
mostareyettobediscussedinthenationallegislature.Asaresult,it
iscorrecttostatethattheexistingnationall egislationconcerning
biodiversity conservation is not in accordance with the ratified
international conventionsandpotocols.Thus,al egislativepriority
inthesphereofbiodiversityconservationshoul dbeapplicationof
thevariousprovisionsoftheinternational agreements.

Figurel42. Neophronpercnopter us-

Egyptianvulture
(Photo:B.Grubac)

Ratifiedinternational agreements

ConventiononWetl andsofl nter national | mportanceParticul arlyasWater fowl Habitat (Ramsar,1971)-ratified1977;
ConventiononthePr otectionoftheWor|d'sCulturalandNatural Heritage (Paris,1972)-ratified1974;

Conventiononl nter national Tradei nEndanger edSpeciesof WildFaunaandFlora (CITES) (Washington,1973)-ratified
1999;

ConventionontheConser vationofMigratorySpeciesofWildAnimal s (Bonn,1979)-ratified1999;
ConventionontheConser vationofEur opeanWil dlifeandNaturalHabitats (Bern,1982)-ratified1997;
AgreementontheConservationofBatsinEurope (London,1991)-ratified1999(A mendmenttotheA greement-ratified
2002);

AgreementontheConser vati onofAfrican-EurasianMigratoryBirds (Hague,1995)-ratified1999;

Basel Convention on the Control o f Transboundary Movements ofHazardous Wastes andtheir Disposal (Basel, 1995) -
ratified1997;

ConventiononBiological Diversity (RiodeJaneiro,1992)-ratified1998;

Convention on Access to Information, PublicParticipation in Decision-Making and Access to Justice in Environmental
Matters (Aarhus,1998)-ratified1999;

ConventiononEnvir onmental | mpactAssessmentinaTransboundaryContext (Espoo,1991)-ratified1999;

Convention onLong-Range Transboundary Air Pollution (Geneva,1979)-ratified1997,includingeightprotocol swhich
werenotratified,;

ConventionontheProtectionoftheOzonelL ayer (Vienna,1985)-ratified1990;

Montreal Protocol on Ozone Layer Depleting Substances (Montreal, 1987) - ratified 1994 (three amendments to this
Protocol wereal soratified:L ondon,1990[in1998],Copenhagen,1992[in1998]andM ontreal ,1999[in1999]);

United NationsConvention to CombatDesertificationinCountries ExperiencingSerious Drought and/or Desertification,
ParticularlyinAfrica (UN,2000)-ratified2002.

UNFramewor kConventiononClimateChange (NewY ork,1992)-ratified1997;

European Convention on the Protection of Vertebrate Animals used for Experimental and Other Scientific purposes
(Strasbourg,1986)-ratified2002;

EuropeanConventiononLandscapeDiversity (Florence,2000)-ratified2003.

International agreementsintheprocessofratification

EuropeanConventionfortheProtecti onof PetA nimal s(Strasbourg,1987).



Non-ratifiedinter national agreements

« Convention on theProtectionand Useof TransboundaryWater cour ses andl nter national
L akes(Helsinki,1992);

e ConventiononForests(UNForumonForests);

» CartagenaProtocolonBiosafety (Montreal,2000).

Governmental agencies
I nadditiontotheM acedonianParliament(withitsauthorizedcommissions)and
the national government, as the main responsible entities, biodiversity
conservationfall swithintheresponsibilitiesoftwoMinistries,includingcertain
oftheiragencies,offices,servicesandinspectorates.

ParliamentoftheRepublicof Macedonia
I

|
Governmentof

National CommiteeforBiodiversity theRepublicofMacedonia Figure143. Workshop
| | | CITES convention
Ministryof Environment Ministryof Agriculture,Forestry (Photo:S Georgiev)
andPhysical Planning andWaterM anagement
Statel nspectorat :
. || Veterinary

fortheEnvironment Administration

— AgencyfortheEnvironment WaterManagement
] Administration
Service forSpatial -

Informational Systems | | Hydro-Meteorological

Administration

—  GeodeticAdministration SeedandSeedling
|| Administration

PlantProtection
Administration

Statel nspectorat
forAgriculture

Graph3. SchemeofStateagencies | Statel nspectora.te_for
andbiodiversityauthorities ForestryandHunting

National Committeefor Biodiversity

TheNational CommitteeforBiol ogical Diversity,establishedbyadecisionofthegovernmentof
theRepublicof M acedoni aasaStateobligati onarisingfromtheConventiononBiol ogical Diversity,
i scomposedoftwentydi stingui shedsci enti stsandexpertshavingmadesi gni ficantachi evementsin
the field of biodiversity conservation. Its objectives are to monitor the implementation of the
conventionatthenationallevel ,andtocontributetothemakingofqualitydecisions.




Figurel44.
National Park

“ Mavrovo” -view
fromBistra-

MedenicatoKorab
(Photo:N.Spasenovska)

TheMinistryof EnvironmentandPhysi cal Planningconductsactivitiesrel atedto:

Monitoringofthestateoftheenvironment;

Conservationofwater,soil ,floraandfauna;

Protectionoftheai randozonel ayerfrompollution;

Protectionfromnoi seandradiation;
Protectionofbiodiversity,geodiversity,national parksandprotectedareas.

WithintheAgencyfortheEnvironmentaretwospecial organisational units:

e DepartmentforBiodiversity
* DepartmentforConservati onof SpecificNatural Treasures

TheMinistryof Agriculture, ForestryandWaterM anagementconductsactivitiesrel atedto:

* Agriculture,forestryandwatermanagement;
»Useofagriculturalland,forestsandothernatural resources;
*Huntingandfishing;

« Protectionoflivestockandpl antsfromdi seasesandpests;

* Otherissuesdeterminedbylaw.

Publicinstitutions

Theorganisational structureofthepublicinstitutionsauthorizedtoconductactivitiesrel atedto
bi odiversityisveryspecific. Theseinstitutionsmaybedividedintotwomaingroups:

» Publicinstitutionsinthefiel dof conservationandmanagement;
e Publicinstitutionsinthesphereofeducati onandscience

The publicinstitutions for conservation and management areallundertheauspicesofthreedifferent
Ministries(Tablel7).Ontheotherhand,someofthepublicinstitutionsi nthesphereof educationandscience
havespecial organisational formsastheyrel atetothetopi cof bi odiversity (seeGraph4).




Tablel7. Publicinstitutionsfor conser vationandmanagementwithr elatedministries

Public I nstitutionfor Conser vation

ResponsibleMinistry andM anagement

National ParksAdministration
Ministryof Environment MavrovoNational Park
andPhysical Planning PelisterNational Park
GalichitsaNational Park
MacedonianM useumofNatural History
Ministryof Culture Zoological Garden — Skopje
ZoologicalGarden — Bitola

Ministryof EducationandScience Hydro-Biological I nstitute — Ohrid

PubliclnstitutionsintheFields
of EducationandScience

Faculti Insii MA SA (MacedonianA cademy
aculties nstitutes of ScienceandArts)
[
Facul tyof Natural Sciences — Facul tyOf Forestry — | nStItUteOngrl culture
andM athematics
| — Facultyof Agriculture — InstituteofLivestockScience
Instituteof Biology
: —| VeterinaryFaculty L 1 InstituteforSouthernCrops
Botanical Garden
— FacultyofPharmacology | Tobaccol nstitute
— Veterinarylnstitute
Graph4. Schemeof aganizationofthepublicinstitutionsinthe Hvdro-Biological Insti
spher eofeducati onandsci enceasitrel atestothetopi cofbi odiversity ydro-Biologicalnstitute

Figurel45. Herbarium-InstituteofBiol ogyFaculty Figurel46. Violakosaniinii (ExSitu)-

of Natural SciencesandMathematics(FNS)-Skopye BotanicGar den-FNSSkopye
(Photo:S.Andonov) (Photo:0.Matevska)



!_.-' e

Figurel48. Ramondanathaliae(ExSitu)-

Botanical Garden,FNSSkopye
(Photo:B.Veselinovski)

Figureld?.
Botanical Garden
FNSSkopye-facility
foraclimatisation,
andreproduction
ofendemic,relict,
rareandmedical

plants
(Photo:B.Veselinovski)

L ocalstructures

Thenewlawregardinglocalcommunities
delegates the authority for environmental
conservationtothel ocalcommunitylevel .As
of yet, however, there are noorganisational

structures specifically for biodiversity
conservationinplaceinlocalcommunities.In
the domains where specia structures for
environmental conservationdoexist,theyare
incorporated withinotherrel atedareas (e.g.,
urbanplanning,publicutilitiesetc.).

Non-gover nmentalstructures

WithintheRepublicof M acedonia,over50
citizens' associations related, to a greater or
lesser extent, to the issue of biodiversity
conservationexistandwork.

Figurel49. Sambucusdebarensiis(ExSitu),
Botanical Garden,FNSSkopye
(Photo:A.Petrisevac)

Figurel50.
MacedonianMuseum
ofNaturalHistory

L S

Figure 151. Reproductionofsalmonat
theHydro-Biological I nstituteinOhrid
(Photo:Lj.Melovski)




DeficiencieswithinNGOs' biodiver sityprograms

» LackoffinancesforNGOactivities;

» Problemswithcreationofasuitableworkingenvironment(e.g.,workspace,equipment,suppliesetc.);
» Lackofemployedpersonnel;

» Lackofconsiderationtotheirpublicmandateunderthelaw.

TheNGOswithinthisdomaingeneral lyworkatal ocal level,managingparti cularprogramactivities.
Their work can notbedeemedveryuseful ,especiallyfromthestandpointofimprovingpublicawareness
aboutbiodiversityconservation. Theempowermentoftherol eofthenon-governmental sectorinthefiel dof
biodiversityconservati onshoul dbeoneoftheState'spriorities.

Deficienciesintheinstitutional frameworkfor biodiversityconservation

e Lack of a separate body within the State administration for the protection of nature (i.e.,
inappropriate organisational structureregardingbiodiversityconservationandprotectionofthe
natural heritage,includingex-situconservation);

« Problemswithdefiningjurisdictionsrel atedtobiodiversityconservationamongtheMinistries,
other Stateofficial sandl ocal communities;

» Inappropriatecontrol ofinstitutesandotherpublicinstitutionsbythecentral government;

e Lack of a network of authorities, co-ordination bodies and institutions for biodiversity
conservationatthel ocallevel;

e Avoidance by public authorities of legaly permissible opportunities to delegate certain
responsibilitiesforbiodiversityconservati ontonon-governmental organi sations;

« Lackofco-ordinationandco-operationbetweentheauthoritiesandotherinterestedgroupswithin
thesystemofbiodiversityconservation;

» |Inappropriate organisation of measures for applying the provisions of ratified international
agreements.

Figurel52. Future
National Park

“ SharPlanina”
hasplentyofglacial
lakes-BlackLake
(Photo:Lj.Melovski)




Educationandpublicawareness

Public institutions in the field of educationhaveal egal obligation,within their working plans and
programmes, toprovide conditions for acquiring knowledge and creating a positive attitude toward the
conservationandrestorationof natureandtheenvironment. Thisobligationappliestoeachpubliceducational
institution,startingwithprimaryschool.

Similarly,publicinstitutionsinthefiel dsof education, health,information,scienceandculturehavea
strictlegal obligationtodevel oppublicawarenessconcerni ngprotecti onoftheenvironmentandnature.

To date, specificresearchconcerningthepresenceofthe subjectbiodiversityconservation within the
educational plansandprogrammesof publicinstitutionsdeal i ngwitheducati onhasnotbeenconducted.ln
addition,thereare no comparativeanalyses of university teaching plansandprogrammesinthefiel dsof
biology,forestry,agriculture,veterinarymedicine,environmental |awandothereducational areaswithregard
to the subject of biodiversity conservation. After the ratification of theAarhus Convention in 1999, a
Macedonian Information Centre, which deal swithissues concerning theenvironmentandnature,andan
OfficeforPublicRel ationswereformedwithintheM oEPP.

Electronic andpublishedmedia

Typically, thepublishedandel ectronicmediadonotgiveenoughattentiontothe problemsof
biodiversityconservation,especial |l ywhentherei saneedforrel evantsystematicmonitoring.

Mainobjectivesof theOfficefor
PublicRelationswithintheMoEPP

» Supplyinginformationtothepublicregardingdifferentaspectsoftheenvironment;

* Improvingeducationinthefiel dof protectionoftheenvironmentandnature;

» Supplyingaccurateandprecisei nformationtothepublicconcerningactivitiesundertakenbythe
institutionsofthegovernment, NGOsandcitizens,includingsuccessful ecol ogicalinitiatives;

* Increasingpublicawarenessandunderstandingofimportantecol ogical problemsandopti onsfor
possiblesolutions;

e Obtaining useful information from citizens and organisations that have personal and/or
specializedknowledgeoftheresourcesandproblemsoftheenvironmentandnaturethatcannot
begainedinotherways;

* Providing information aboutdecisionsconcerningecological priorities and resolutions which
reflectpublicopinion.



Networ kof ProtectedAreas

The network of protected areas currently
includes77,coveringanareaof184,187haor
7.14% of the land surface. According to the
Spatial Plan of the Republic of Macedonia:
Conservation of Natural Heritage, 116 areas
andnatural objects covering18%oftheland
surfacearedesignatedforprotection.
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IUCNCategoryV-AreasoutsideNature
ReservesContainingCertainPlant
andAnimal Species; 2,647ha(0.10%)

o GarskaRiver
& GolemKozyak
& DrenachkaRiver
o |berliskaRiver
& Kaloyzana
4 Katlanovomarsh
& Menkova meadow
& Neprtka
& PopovaShapka
& Rupa
o Ruchitsa
o SuviDol
& Tumba
& ChamChiflik
Figurel53.
LakePrespa-
Oteshevo,protected
withlawfor
protectionofthethree
naturallakes
(Photo:M.Dzingo)
I[UCNCategorylll

Exampleof|lUCNCategorylIl-Natural
Monuments

DemirKapiya-Thisisthelongestgorgeofthe
Vardar River(19km).ltpassesthroughlimestone
andvol canicrocksthatdividetheTikveshvalleyon
thenorthwestandtheGevgeliya-Valandovovalley
onthesoutheast. Theentranceintothegorgeisan
especiallyimpressivecanyon,0.9kminlength,with
various differentkarsticshapes on its slopes. The
Demir Kapiya gorge is among the richest
ornithologicalreservesinEurope.Therarebirdsof
prey which can sometimes be seen include the
Golden eagle (Aquila crysaetos), Long-legged
buzzard (Buteo rufinus), Short-toed eagle
(Circaetus gallicus), various falcons (Falco
naumanni and F.peregrinus),Griffonvultur e Gyps
fulvus) and Egyptian vulture (Neophron
percnopterus). Other rare and scientifically
importantbirdspeciesareal sopresentinthisarea.
In the Demir Kapija gorge, important mammal,
reptil eandi nsectspeci esareal sopresent,aswellas
rare and endemic plant species (Calodonia
" macedonica, Kitaibelia vitifolia and Lilium

oftheRiverVardaratDemir-Kapiya martagon).

Figurel54. Canyon
(Photo:M.Dzingo)









The present statusofbiodiversityintheRepublicof M acedoniai saconsequenceoftheenvironmental
conditions in which its components (species and ecosystems) are developing, global changes and
anthropogeni cimpacts.

Aquaticandwetlandecosystemsarethemostendangered. Theassn. Myriophyllo-Nupharetum (Doyran
L ake)hasal mostdi sappeared,whereasassn. Lemno-Spirodelletum polyrhizae subassn. aldrovandetosum
(Prespal_ake)isthreatenedwithextinction.

Relict lowland marshcommunities canbefoundonlyinageneral lyfragmentedstate,withsixbeing
particularlyendangered(assn. Caricetumel atae subassn. lysimachietosum-OhridL ake, near Studenchishte;
assn. Cypero-Caricetumacutiformis -Gostivar; assn. Glycerietummaxi mae-Pel agonia;assn. Mariscetum -
Negortsi Spa; assn. Osmundo- Thelipteretum -Banskoandassn. Scir po-Alopecur etumcretici -Monospitovo
Marsh).

Withregardtomeadows,themostendangeredarethoseassoci ati onsdevel opingonverywetterrain(assn.
Hordeo-Caricetumdistantis -GevgeliyaandSkopye). Threecommuniti esamongthehal ophyticvegetation
aremostendangered, particul arlyassn. Camphorosmetummonspeliacae.

Amongforestvegetation,nineforestphytocoenosesareendangered: assn. Acerihel dreichii-Fagetum-
Y akupitsaandShar PlaninaM ountai ns;assn. Alnetumviridis -Belasitsa;assn. Caricielongatae-Alnetum
glutinosae - Polog and Debartsa; assn. Daphno-Cytisanthetum radiati calcicolum - Galichitsa and
Yablanitsa; assn. Ephedro-Prunetum tenellae - Kavadartsi and Lubas, assn. Juglando-Aesculetum
hippocastani -SuvDol,nearlzvor, and Yablanitsa; assn. Periploco-Alnetum glutinosae - Monospitovo
Marsh;assn. Periploco-Fraxinetumangustifoliae-pallisae-Negortsi Spa;andassn. Tiliocordatae-Fagetum
-DrevenickaMountain.

Withinthel owerplantgroups,thebestavail ableknowl edgei sonphylum Bacillariophyta.Ninespecies
areconsideredtobeextinctand107areendangered.AsfortheFungi,aPreliminaryRedDatal i sthasbeen
devel oped,including67endangeredspeci esfromphylum Basidiomycota and12fromLichenes.

Amongthehigherplantgroups,themostendangeredgroupi sthatof A ngi osperms(280-300endangered

species),ferns(15),mosses(20)andGymnosperms(7).Fivespeci esof Gymnospermsareconsideredtobe
extinct.

Figurel55.
National Park

"Pelister" - SmallLake
(PhotoS.Petkovski)



ThecurrentfaunaldiversityoftheRepublicof M acedoniai sfacinggreatpressureresul tingfromdirect
andindirectanthropogenicimpacts. Thus,asmanyasl13vertebratespeciesarei ncludedinthecategory of
threatenedspeci es,whichis22.3%oftheentirevertebratefauna(17areM acedonianendemicspecies).

Invertebrate faunal diversity suffers from even greater anthropogenic pressure, which has led to a
reduction in the populationsof largenumbers of speciesandmay eventually lead to extinction. Special
attentionandcareneedstobepai dto650endemicinvertebratetaxa, manyofwhicharelimitedtothethree
naturallakes(DoyranL ake-11,Prespal ake-18andOhridL ake-209).

Despitealargeamountofresearch,thereisstillnotenoughinformationconcerningthecurrentstatusof
thepopul ationsof al argenumberof endemi cspeciesnorthedirectthreatstotheir survival.

Thedirectcausesofbiodiversitylossaremanyandvaried.M ostofthemarecommontoal Ity pesof
biodiversity,whilesomearespecifictoeitherflora,faunaorecosystems:

¢ |nadequatemanagementofaquaticecosystems;

¢ Drainageofmarshesandswamps;

» Constructionofhydropowerreservoirsinrivergorges;

» Lackofwatertreatmentplants(forriverineandl akeecosystems);

* Mineexcavationsandothergeol ogicworks;

e Constructionofskilifts,transmissionlines,tel evisiontransmittersandotherantennasystems;

» L ossofhabitats(orportionsthereof)duringunplannedexpansionof urbancentres,weekend
settlementsandtouri st/recreationzones;

* Modificationofhabitats;

» Fragmentationofhabitats,duemainlytotrafficinfrastructure,wherehighwaysintersecthabitats
thatarei mportantasvertebratecorridors(particularlyforlargemammal s).Whenaquatichabitats
are artificiallyfragmented,
recommendati onsformai ntai ningecol ogi cal minimumflowsi nwatercoursesarenotfollowed;

« Destructionofareaswithnatural hal ophyticandmeadowvegetation;

» Uncontrolleddestructionofforests,forestfires,clearingforbuildingsites,constructionofroads
andrailroads,expansionoftouristsettl ementsandforestdesi ccation;

» Uncontrolledcollectionof medicinal plantsandwil dani mal s.l 11 egal coll ectionofrareplants
(especiallyendemicpl ants) by professi onalandcommercial collectors,ill egal coll ectionof birds'
eggsandcertainspeci esof butterfliesetc.

Thebasi cfactorswhichhavel edtothecurrentunfavourabl estatei nallenvironmental sphereswithinthe
RepublicofM acedonia,includingbiodiversity,includegeneral historical processes,abadsoci o-economic
situation,anunstabl epolitical situation,inadequatespatial planningandi nappropriatel anduse.

I nthedesiretoaccomplisheconomicdevel opmentatany cost,ageneral trendtowardtheerosi onof moral
and traditional societal values has been observed, neglecting the principle ofsustainable development.
I nstead, natural resourcesareusedbeyondtheli mitsdftheirsustainability,whichproducesatangibl ethreat
ofextinctionforendangeredpl antandani mal speci esandvari eti es,andthusi mpingesupontraditional rural
landscapes.

Aidinginthisprocessisthepoorawarenessbytheciti zensof M acedoni aofthei ssuessurroundingthe
conservationof national biol ogi cal resourcesandthepossibilitiesfortheirsustai nabl euse. Thissituationis
particul arlyevidentwiththosebiol ogical resources(wil dplantsandani mal s)whichhaveeconomicval ue.

On the one hand, the State has not developed legal regulations to facilitate the sustainability of
populations.Ontheother,inarushtoachievequickprofits(oftenbypeopl elivingatthebaresubsistence
level),wildspeciesarecoll ecteduncontrol | ablyandwithoutanycaref ortheirnormal reproductiveprocesses
orforenvironmentalimpactsresultingfromtheirdisappearance.



Several basi creasonsforthepermanentl ossof bi ol ogi cal di versitycanbedi stingui shed:

Alowlevel of educationandal ackofinformation,especial lyinrural areas,
whichhascontributedtoal owawarenessinthegeneral popul ationofthe
relationship between human activities and the environment, the
sustainable use of biological resources and the sustainable transfer of
biotechnology;

Reduced and unstable economic power of the State, in addition to the
militaryactionsthathavebeenconvul singtheregionforal ongperiodof
time;

Growingpoverty,whichdoesnotrecognisetheprincipl esof sustainable
development. It is manifesting itself through illegal forest and other
resource overuse, hunting and fishing excesses, non-sustainable
developmentofagricultureetc.;

Inadequate and incomplete legislation which fails to clarify duties or
address the overlap in responsibilities and competencies within the
agenciesliabl eforenforcement;
Non-compliancewithexistingregul ations;

L ackof spatial planni ngregul ationsf orareaswithspecial natural val ues;
Uncontrolledurbanisation,deagrariani sation(i nthetraditional sense)and
industrialisation. These are the main processes that disturb the
environmental balance(consideringthecumul ativeeffectsof pollution);
Thecontinual process of migrationofthepopulation from villages to t
owns.Increased concentrations of people in urban centres represent a _
growingproblemnotonlyfromagl obal ,socio-economicaspectbutal so T il
fromaspatial aspect; ‘
Stagnationoftheeconomy,useof outdatedtechnol ogies, poorqualityof : ik Ll
energy sources - resulting from low economic power - and lack of ~ FigurelSe. Thewaterfall
treatmentof wastewaterandwastegases,whichleadstodeteriorati onof mf\ﬂ"n\ag:gfig
theair,soil,surfacewaterandgroundwaterquality; o

Outdatedspatial planningwithinsufficientcontinuity,improperlandusechanges,constructionofinfrastructure
systemsandpreviousagricultural conversion;

Themechani smofearningaprofitunderhighlycompetitivemarketconditions,thepermanenttrendtoward
globalisation and the favouring of newer,moreprofitabl eplantvarietiesandani mal breedswhichhaveful ly
supplantedthei ndigenous,|owproducingandl essprofitabl egeneticty pes.

Onthebasi softheanal ysi sof datai nSection3.2,apreliminaryrankingofthemai neconomi csectorscanbemade

inaccordancewiththeireffectsonbiodiversity:

Agriculture hadaparticularlysevereenvironmentalimpactinthedecadesfoll owingWorldWarl | .M ostofthe
marshesandswampsweredrai ned,andarabl elandwasexpandedi ntoothernatural habitatswithoutregardfor
their importance. Another serious threat to biodiversity was the enlargement of agricultural land surfaces
duringtheperiodofnationalisation,whentheareasof natural vegetationattheedgesof cultivatedfiel dswere
destroyed.This,inturn,ledtoal ossofimportantbiocorridors.lnmorerecenttimes, thereductionofagricultural
activitiesinrural (especiallyhilly)areashascontributedtotheful | degradati onofthecenturi es-ol dappearanceof
theM acedonianlandscape.

Thereductionoflivestockandthe gradual abandonmentoftraditional practices of cattle management(i.e.,
widespreadgrazinginfavouroffeedl ots)hasreducedtheamountofcarrionintheenvironmentandmayhave
alreadyledtotheextinctionoftwovul turespecies.
Uncontrolledfishingisaseriousthreattofishdiversity,especiallyinOhridL ake.

I nthetransportsector,habitatfragmentati oni sanimportantthreattomanymammal s,especial lylargeones.| thas
been the norm tousethecheapest proposed alternative and abandon the ones that arepotentiallythe most
appropriatefortheundisturbedexistenceofwil dspecies.




» Theenergysectorresultsinseveralty pesofi mpacts,suchasenvironmental pollution,construction
of hydropowerreservoirsandtransmissionofenergy.

* Industryandminingrankhighonthislist.Environmental pol | utioncausedbyindustryhasdeclinedoverthe
past several years due to a reduction in the capacityofindustrial plants;however, in individual cases,
pollutionisgrowingasaresultoftheuseofl ow-qualityfuel sandthel ackoffunctional treatmentsy stems-
botharesultofadeficiencyinfinancial resources. T hissectorcausesthedegradati onofsoil soverl argeaeas
throughtheactiviti esof surfacemining,slagdeposition,di sposal of technol ogi cal wastesfromsmeltingand
energy complexes,creation ofindustriallandfillsof harmfulanddangerouswastesandfailuretoreclaim
abandonedminingareasandl andfills.Systemsforthetreatmentofwastegasesandcommunal andindustrial
watersdonotexistand,consequently,thequalityof surfacewatersandgroundwaterdeteriorates.

e Tourism affects biodiversity, especially through illegal weekend settlements and poor communal
infrastructure in the main touristic lake and mountain centres. An important additional aspect is the
inappropriatebehaviouroftouristswhenoutdoorsduetotheirl owawarenessof natural sustainability.

» Constructionactivitiescontributetotheconversionofagriculturallandswithhighlevel sof productivityto
non-productive purposes, especialy in the vicinity of larger settlements and cities, as well as to the
abandonmentofexistingcultivatedl ands,resul tingi nal ossof agri cul tural l yproductiveareas.Evenso, this
sectorcannotberankedhighly.

Astrategyforthehighqualityconservationofbiol ogical diversityislacking.

The National Environmental ActionPlanisnowoutdated.

L egislationisnotharmonisedwiththatoftheEU.

Thereisinsufficientimplementati onoftheexi stingl egi slationonbiol ogical diversity.

I nspectionsareinefficient.

Thejudicial systemisinefficient.

I mplementationoftheprovisionsofthesi gnedandratifi edconventionsrel atedtobi odiversityisinsufficient.

I mplementati onoftheprinci pl eof sustai nabl edevel opmentandsustai nabl euseof natural resourcesi snegl ected.

Responsibiliti esoverl apwithinthegovernmental Mi ni striesoftheRepublicof M acedonia.

L ong-termandshort-termplanswithdefinedprioritiesforactivitiesl eadingtobi odiversityconservationdonot

exist.

Thereisal ackofanindependentinstitutionwhichcoul dbedirectlyfocusedontheprobl emsof monitoringand

conservationofbiodiversity.

Continuousmonitoringofbiol ogical diversityandhabitatsinharmonywithEuropeanandworl dstandardsdoes

notexist.

I nstitutesandl aboratoriesdealingwiththesei ssuesaredetachedandl ackappropriatetechni cal equi pmentand
ersonnel.

Runi quedatabankonthebiol ogi cal diversityof M acedoni a,withananal ysi sofi mpactsl eadi ngtoitsincreaseor

reduction,doesnotexist.

Regi sters(RedBooks)of endangeredpl antandani mal speci esdonotexi st.

Literatureonbiol ogicaldiversityisinsufficientlyavailable.

Transparencybetweenthegovernmental sector,sci entists,thenon-governmental sectorandthebusi nesssectoris

low.

Effortsof NGOsinthefiel dof bi ol ogical diversityareinsufficient,inspiteoftheirincreasingnumber.

Knowl edgeandeducati onofthepublicisunsatisfactory.

Therei sashortageoffinancialresources forthedevel opmentofactivitiesforbiodiversityconservationand

promotion.

Therei salackofinterestwithintheinternational communityforinvestinginbiol ogical diversityconservation

duetoi nsufficientinformati onandal ackof engagementbytheM acedoni angovernmentinthesematters.

I mplementati onof scienceinthepracti cal conservationofbiodiversityisinsufficient.

Thereisafailuretoconductbothstrongsupervisi onandlawenf orcementintheareaof biodiversityconservation.

Educationandinstructionoftheyoungergenerationisincompl eteortherei spoorcoverageoftheprinciplesof

bi odiversityintheeducati onal process.

Therelationshi pbetweencitizensandnatural resourcerichness,whichisthenecessaryingredientforqual ity

primaryconservation,isnotproperlydevel oped.

Influencebyspecialinterestgroupsandthegeneral politicisationofenvironmental i ssuesarecounterproducti ve.



Withintheframeworkofthecurrentlyestablishedmechani sms,therearecertainactivitiesaimedat
furtherextensi onofthescopeandefficiencyof biodiversityconservationintheRepublicof Macedonia.
Someofthemare:

» Developmentoflegal andstrategi cdocumentsonbiodiversity;

» Approximationofthenationall egislationtothatoftheEUandotherinternational conventions;

* Inclusionofbiodiversityconservati onwithi nthespatial planningprocess;

» Development of mechanisms for impact assessment(Environmental Impact Assessment [EIA] and Strategic
Environmental | mpactA ssessment[ SEIA]studies);

» Increaseinthenumberof projectsi nthesphereofbiodiversitystudyandconservation,financedbyinternational
andnational sources;

» StrengtheningoftheM oEPP,aswell astheaccompanyingsci entificandprofessionalinstitutions;

» Strengtheningof co-operati onbetweentheM oEPP,NGOsandsci entificinstitutions.

Figurel57. Newstrictreserve-Litotelmi-Ploche,closetothevillageStratsin
(Photo:S.Petrovski)










6. BIODIVERSITYSTRATEGYANDACTIONPLAN

6.BIODIVERSITYSTRATEGYANDACTIONPLAN

TheBiodiversityStrategyandA ctionPlanarebasedontheresultsoftheCountry StudyforBiodiversity
oftheRepublicof Macedonia.Forthispurpose,aseri esofworkshopswasorganized. Theproposal sand
suggestions from all relevant institutions, NGOs and individuals arising through the public discussion
processhavebeenincorporatedintothefinal draft.

6.1.BiodiversityStrategyfor M acedonia

TheNational Biodiversity Strategyconsi stsof:

6.1.1.TheOverallAim

TheOverall AimforbiodiversityconservationwithintheRepubli cof M acedoni a,whichshoul dbeattai ned
duringtheperiod2004-2008andoverwhichtheBiodiversityActionPlanwill operate;
Thechangesthatareexpectedinkeyel ementsof bi odiversityandothersectorsinsupportoftheGuiding
Objectives;

TheStrategicPrinciplesfor developmentoftheB SA Pcomprisingthemechani smsandtechniquesthat
shoul dbeusedinachievingtheproposedchanges.

TheOverall AimoftheB SA PoftheRepublicof M acedoniai stogiveavisionofwhattheBi odiversity Strategy
andActionPlanwillachieve:

6.1.2.GuidingObjectives

TheGuidingObjectivesestablishtheresultsthatshoul dbeachi evedthroughi mplementationoftheB SA P.Theorderinwhich
theyarepresenteddoesnotindicateanyparti cul arimportance:

1.

2.
&

To incorporate conservation and sustainable use of biodiversity within all governmental policies, strategies, plans and
programmesby2006;

Toincreasebiodiversityconservationandrestorati onby 30%,throughproporti onatei nternal andexternalinvestments;
Toincreasehumanresourcesandi mprovetechnical capacitybuil dingwithinthosei nstitutionsconnectedwithbiodiversity
conservationby30%,inordertoengenderprojectsforresearchandwithpractical application,by2008;
Toimprovetheco-operati onandexchangeofinformationamonggovernmental ,scientific,privateandN GOsectorshby30%,
throughrealisationofjointprojects,by2006;

Toestabli shadatabasef orspeci es, habitatsandprotectedareasby2005;

Toi mprovethemanagementsy stemwithi ntheexi stingprotectedareas(i naccordancewithinternati onal standard s)andto
extendthenetworkof protectedareasby50%by2008;

Toreducethenumberofthreatenedspeci esby5%by2008;

Toimplementsustai nabl ef orestrymanagementby2008;

To approximate national legislation in accordance with EU directives, and to incorporate the provisions of adopted
internati onal conventionsintothel egislationoftheRepublicof M acedoni abytheendof 2007;

10.To introduceappropriatemechanismsfor stimulatingbiodiversity conservation anddeterringbiodiversityloss outside of

protectedareasbytheendof2005;

11.Toincreasepublicawarenessofconservationissuesthroughoutthecommunityby 100%,baseduponpreviouslyestablished

level sof knowledge,by2008;

12.Toestablishalawobligingthepreparati onof EI AandSEI A studi esf oral |l environmental programmes, pl ansandi nterventions

by2005.



Strategi cPrincipleshavebeendevel opedfromtheprinciplesoftheConventiononBiol ogical Diversity,
issuesthatarespecifictotheRepublicof Macedoni aandi ssuesthatwererai sedduringtheB SA Pplanning
process.

InordertoachievetheOverall AimandtheGuidingObjectives,interestedgroupsshoul dbegovernedbythefollowing

StrategicPrinciples:

1.

2.

9.

I ntegrati onoftheconservati onandsustai nabl euseof bi odiversityintotheoverarchingprioritiesof thecountry-economic
andsocial devel opmentandpovertyeradication;

Equal sharingoftheresponsibilityfortheconservation and sustainableuseofbiodiversityby everyone, because al
citizens are dependent upon the full range of its important values, including ecological,social, economic, genetic,
scientific,educational ,cultural ,recreational ,aestheticandintrinsicval ues;
Adoptionofappropriatemeasuresforin-situconservationof natural ecosy stemsandspeci es, restorati onof degraded
ecosystemsandrecoveryofthreatenedspecies;

Adoptionof appropriatemeasuresforex-situconservationof bi odiversitycomponents;

Achievementofsuccessful conservati onandsustai nabl euseof bi odi versitythroughactual andintegratedcross-sectoral
planningofactivities,includingtheparticipationofal linterestedgroups;

Overcomingofthel ackofinformati onandknowledgeconcerningbiodiversity asabasicprerequisiteforsuccessful
planningandconducti ngof conservationmeasures;

Notusingal ackoffullscientificcertai ntyasareasonf orpostponi ngmeasurestoavoi dorminimizeasignificant threatto
biodiversity;

Usebysoci etyofal Imeasurestoenhanceandcompl ementexi stinginternati onal ,national andl ocal resources,including
institutions,agreements, financial mechanisms, pl ansandprogrammesrel ati ngtotheconservati onandsustai nabl euseof
biodiversity;

Regular monitoring and evaluation of the effectiveness of measures for the conservation and sustainable use of
biodiversityinordertodeterminetheirsuccess,applyinglessonsl earnttootheractivities;

10.National andl ocal agenci esof thecountrybeingultimatel yresponsi bl ef orthemanagement,conservati onandsu stainabl e

useof biodiversity,withtheassi stanceof external agenci esbei ngnecessaryandwel comed;

11.Anexpectationof abroadrangeofenvironmental ,economi candsocial benefitsresul tingfromthesubstantial i nvestments

requiredforbiodiversityconservation;

12.Legislation taking international obligations into account, co-ordinating between sectors, andprovidingan enabling

environmentforbiodiversityconservati onthroughsuitabl eincentives.

TheA ctionPlanencompassesspecificactivitieswhichshoul dberealizedinordertoachievetheOverall
AimandtheGuidingObjectivesenumeratedwithintheBiodiversity StrategyforM acedonia.Duringthenext
fiveyears,theRepublicof M acedoni ashoul dimplementtheprovisionsforconservati onandsustai nabl euse
of biodiversity in accordancewiththeStrategic Principlesoutlined in theBiodiversity Strategy(Section
6.1.3.).Onthebasi softheStrategi cPrincipl es, Strategi cA pproacheshavebeendevel oped.EachStrategic
Approachconsi stsof aseriesof actionsandmoregecificactivities. Theactionsmaybeconsi deredasgeneric
itemstobeaccomplished,withoutspecifyinghowtheyshoul dbedone.lncontrast,theactivitiesexplainhow
an action will be achieved, including details. Within the Biodiversity Action Plan for Macedonia, the
followingStrategi cA pproacheshavebeendevel oped:

. In-situconser vation (connectedwithStrategicPrinciple3)

Ex-situconser vation (connectedwithStrategicPrinciple4)

. Sustainableuseofbiodiver sity (connectedwithStrategicPrinciplesland5)

. Institutionalimpr ovement (connectedwithStrategicPrinciples5,8and10)

I nvestigationandmonitoring(connectedwithStrategi cPrincipleséand9)

Publicawar enessandeducation (connectedwithStrategi cPrinciples2and6)

I mpactassessment (connectedwithStrategi cPrincipleséand7)

. Incentivemeasur es (connectedwithStrategicPrinciplesland8)

L egislation (connectedwithStrategicPrinciplel2)

Financialr esour cesforimplementationoftheB SA P (connectedwithStrategi cPrinciples8,10and11)
. Co-ordinationandimplementationoftheB SA P (connectedwithStrategi cPrinciples8and10)
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Eachofthelistedactivitiesiscorrel atedwithothercl osel yassociatedactiviti esel sewherei ntheA ctionPlanandGuiding
Objectives.Duration,estimatedbudget,outputs,andpriorityareal soprovided.Allofthesedataarepresentedin separate
columnsinthetabul arA ctionPlanandareexpl ainedbel ow:

Number oftheActivity: Inthefirstcolumn,auniquecodef oreachactivityisgiven.

NameoftheActionor Activity: Abriefheadingordescripti onof eachacti onoractivityisshown.

RelatedActivities: Inthiscolumn,othercloselyassociatedactivities elsewhereintheA ctionPlanareindicated.This
informational lowscross-referencingwithotherrel atedactivitieswhichcoul dhavegj oi ntimplementati onorjointbudget.
RelatedGuidingObjectives: Thiscolumnindicatestowardwhichoftheguidingobjectiveseachactivityisexpectedto
contributeinordertoachievetheoveral |laimoftheStrategy. Thenumbersinthiscolumncorrespondwithtothenumbering
oftheGuidingObjectivesinsection6.1.2.

Duration: Thiscolumnindicateswheneachactivityshoul dtakeplaceduringthefiveyearimplementati onperiod(2004-
2008)oftheActionPlan.When"2004->"ispresentinthi scolumn,itindicatesthattheactivitywilllastlongerthan the
durationoftheActionPlan.

Estimated Budget: The estimated budgetary categoryforeachparticular activity is indicated in this column. These

categoriesareapproximatelyasfollows:

e Categoryl(indicatesabudgetofuptoUS$100,000)
« Categoryll(indicatesabudgetintherangeofUS$100,000-U S$500,000)
» Categorylll(indicatesabudgetoverUS$500,000)

Outputs: Foreachparticularactivity,verifiabl eachievementsandoutputsarelisted.

Priority: Therelativepriorityfor eachparticular activity onathree-pointscaleisgiven."l"indicatesthe
highestpriority,"11"medium,and"111"thel owest. Thedeterminationof prioritywasmadebytakinginto
considerationtherel ationshipoftheactivitytotheOveral | AimandtheGuidingObjectives,theurgencyfor
undertaking activitiesaddressing threatened biodiversitycomponents,financialimplicationsetc. In some
cases,theprioritymaynotnecessarilyindicateimportance;instead,itmayindi catethatotheractivitiesmust
becompl etedfirstbeforeitcanbeinitiated.

ThemembersoftheworkinggroupinvolvedinthepreparationoftheBiodiversity StrategyandAction
Plan(BSAP)forMacedonia,especially the members of the Core Team, havebeengiven the enormous
responsibility of proposing a strategic document that would include all aspects of conservation and
sustai nabl euseof biodiversity.Moreover,thisdocumentisintendedtobetheframeworkanddirectionforal
future activities thattheRepublic of Macedonia ought to undertake during the period ending in 2008.
Considering that this is the first national document of its kind ever prepared within the Republic of
Macedonia,iti seasytoseewhyitissovoluminous,incorporatingmostoftheactivitiesnecessaryforthe
conservationandsustai nabl euseof bi odiversity.Althoughthemembersof theworkingteamandinterested
groupsareacutel yawareoftheextentofthisdocument,theworkinggroupdecideditwoul dbebetterto
submital argerA ctionPlanthanacceptadocumenti nwhichcertai nnecessaryactivitiesweremissing.

Theearnestdesireofthegovernmentof M acedoniai sthattheBiodiversity StrategyandA ctionPlan
(BSAP) be implemented effectively, based upon realistic possibilities existing within the Republic of
Macedoniaandsupportedbylocal andforeignexperts,withfinancial supportfromthenational budget,as
wellasfromforeigndonors.

I naccordancewithitslegislativeresponsibilities,thel eadingMinistryforimplementationoftheBSAP
willbetheMinistryof EnvironmentandPhysical Planning(M oEPP).

Becauseofthecompl exityoftheproblemsencompassedbytheconceptofbiodiversityconservationand
alsobecausesomeoftherelated responsibilities areincludedunder the auspices of other Ministries or
governmental sectors (i.e.,outsidethe purview of the MoEPP), the government will establish a Steering
Committeetoprovideoversight.




Thecompositionandthenumberof membersoftheSteeringCommitteewillbeestablishedbyspecial
governmental decree. In order to work more effectively, the Steering Committee, in accordance with
perceivedneeds,will establishvariousexpertgroups.

TheB SA PCo-ordinatingBodywillbeaunitestablishedwithintheAgencyfortheEnvironment,a
partoftheM oEPP.T hedirectorofthi sagencywill betheco-ordinatorfortheunit. TheCo-ordinating
Bodywillbeauthorisedandresponsiblefor:

e Co-ordinationandmonitoringoftheoperati onalimplementationoftheBSAP;

e CollaborationwiththeExpertGroupsi nordertoachievemoreeffectiveimplementationofthe
B SA Pandnatureconservation;

» CollaborationwiththeExpertGroupsandresponsi bl epersonsofrel atedinstitutionsinorderto
devel opindi catorsformonitoringthei mplementati onoftheBSAP;

» Collaboration with related institutions responsible for the implementation of the BSAP and
summarisati onoftheirindividual annual programmesandreportsi ntoonemai nunitprogramme
andreporttobepresentedtotheSteeringCommitteeforadoption;

¢ ProvidingcontinuousmaintenanceoftheinternetwebsitefortheB SAP(i.e.,regularupdating
withappropriatebiodiversitydata);

» PlanningspecificactivitieswithintheframeworkoftheB SA P, preparingannual programmesand
plansandharmoni singthemwithinthelimitsofthenati onal annual budget;

» Seekingopportunitiesforfinancial supportfromforeigndonorsfortheactivitiesplannedwithin
theBSAP;

» Preparationofalistofprioritieswithinspecificfiel dstobeproposedtotheSteeringCommitteefor
implementati onandpresentati ontof oreigndonors;

* Preparationofannual reportsconcerningthecurrentstatusofbiodiversitywithintheState,with
theirpresentati ontotheSecretariatoftheConventiononBiol ogical Diversity(withpriorapproval
bytheExpertGroupsandtheSteeringCommittee);

» SuggestingrevisionstotheB SA Pbaseduponthecurrentsituation;

e Organisation of the meetings of the Steering Committee and the Expert Groups, including
technical andprogrammepreparation;

« Transferringinformationconnectedwiththei mplementati onoftheB SA Ptoal | stakehol dersand
individuals.

M onitoringofthei mplementati onoftheB SA Pwillbecarriedoutusingindicatorspreviouslydevel oped
andcompiledforthatpurpose.TheindicatorswillbepreparedbytheB SA PCo-ordinatingBodyandExpert
GroupsandapprovedbytheSteeringCommittee.

I ndesi gningthemonitoringplan,several questionsareworthyof considerationfordetermining
theindicators.Suchquestionsinclude:

» Towhatextenthavetheplannedactivitiesachievedtheiroutputs?

» Towhatextenthavetheoverallobjectivesoftheplanbeenachievedthroughtheseactivities?

» Concerningcompletedactivities,whatlessonshavebeenl earntwithintheB SA Pimplementation
processor,inotherwords,whatwasdonecorrectlyandwhereweremistakesmade?

» WhatgapsexistintheBSAP?

» Howcanthefurtherdevel opmentofexistingactivitiesortheadditionofnewonesfil linthese
gapssuchthatqualityconservationof naturemightbeattai ned?

Monitoringandeval uationofthei mplementationoftheB SA Pwillbeachievedthroughtheprocessof
planning and reporting, a process whereby the previously determined indicators will be the basis for
successfulassessment.



6. BIODIVERSITYSTRATEGYANDACTIONPLAN

Planningprocess

Onthebasisofthefive-yearplanofactivitiesincludedintheB SA P,thenati onal budgetwill supportthe
preparati onof annual programmesandoperational plans.

The preparation of these budget-supported annual programmes and operational plans will be
accomplishedthroughasynchroni sedsystemaddressingallrel evanttopi csunderthefive-yearprogrammeof
activitiesincludedwithintheBSAP.

Theprogrammesforthei mplementati onoftheB SA Pshoul dbepreparedinthefollowingorder:

* Relatedinstitutions
e Co-ordinatingBodywithintheM oEPP
e SteeringCommittee

TheAnnual ProgrammeandOperational PlanpreparedbytheSteeringCommitteewillbesubmittedto
thegovernmentof M acedoniaforapproval .

Reportingprocess

Baseduponthespecificoperational pl answhicharesupportedwithfinancial resourcesfromthenational
budget,progressreportswillbegeneratedusi ngthesameorderof preparati onasi ntheplanningprocess.

Thegovernmentwillapprovetheannual reportspreparedbytheSteeringCommittee.

TheB SA Pisadynamicdocument.Onthebasi sof theannual reportsforactiviti esandactionsundertaken
duringeachyear,anygaps,shortagesornewpriorityissueswillbedetermined,all owingtheBSA Pforthe
foll owingyeartobei mprovedandchanged.

Aftertheimplementationperiodoffiveyears,aneval uationoftheresultsachievedwillbemadeinorder
tofacilitatethepreparationof anewfive-yearB SA Pthatwill beproposedtothegovernmentforadoption.
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No.

All

A.12

Al21

Al1l22

A.1.2.3

A.1l3

A21

A2.2

A.23

A31

A31l1

Activity

Related Activities
Related Objectives
Duration
Estimated Budget
Outputs

StrategicApproachA
IN-SITUCONSERVATION

ActionA.1.IMPROVEMENTOFPROTECTEDAREASSY STEMMANAGEMENT

Devel opaspatial planningdatabase ﬁg; 16 Definitionofthepurpose,
-spatialandurbanplaninngas A.3.1 7’12’ 2004-2008 I regulation,use,conservation
itrelatestoprotectedareas A.3.2 ' andplanningofurbanspaces
Preparemanagement plans
forprotectedareas
accordingtoaccepted
internationalmethodol ogies

A.32 :
Preparemanagement plans 1132 1,6, 2004-2006  |I I mprovedmanagingof
forstrictnaturalreserves | '1'4'10 7,12 strictnaturalreserves
Preparemanagement plans '|A\'13;.321 16, 2004-2006 111 Improvedmanagingofnational parks
fornational parks Sube 7.12 : P ging P

.1.410

A.32 -
Preparemanagement plans 11.4.9 1,6, 2006-2008 111 I mprovedmanagingof
forotherprotectedareas | ' 1. 4‘ 10 7,12 ; otherprotectedareas

A21
Devel opaninventoryand A.2.2 5 2004-> || Establishmentof adatabase
databaseofprotectedareas D.24 informationcentre
E3.1

ActionA.2.ESTABLISHMENTOFANETWORKOFPROTECTEDAREAS
Integrate datafromall previous

projects(CORINE,Emerald,IPA, 2;2 1,6, 2004 | Synthesisofdatafromallprevious
IBA,CCetc.)Inordertoestablish E.S.l 9,12 protectedareaprojects
aprotectedareanetwork =

Al

A.6.2

Evaluatetheval uesandperform AG3
areviewoftheexisting by 45 2004-> 11l Categorisationofprotectedareas

categoriesof protectedareas S

E.15
E.1.10
Efsrtggil gihjﬂuig?;ief?g' network 54 Establishednetworkofprotected
; E.1.10 6,7 2005-2008 I areas,includingdifferent
natural val uesi naccordance | 1.410 typesof eco-systems

withEuropeancriteria
ActionA.3.EXTENTIONOFTHESY STEMOFPROTECTEDAREAS

Proclai mnewprotectedareas

A21 : ;
. : 1,6, Proclamationof Jakupitsa
JakupitsaNational Park iAizé31 7 2004-2006 I National Park

Priority



No.

A312

A.3.13

A314

A.3.15

A.3.1.6

A317

A.3.1.8

A.3.19

A.3.1.10

A3111

A.3.1.12

A.3.1.13

A.3.2

A.33

Activity

Shar-PlaninaNational Park

Nidze-KozhuvNational Park

Jabl anitsaNational Park

BelasitsaNati onal Park

Belchishta Marsh
protectedarea

Monospitovo-BanskoMarsh
protectedarea

MarshatNegortsivillage
protectedarea

Peshtiprotectedarea

SaltedsoilsinOvchePolePlain
protectedarea

Slatino-M akedonskiBrod
protectedarea

Temporarypool satGolemo
Konyareprotectedarea

PlocheRockPool sof Stratsin
protectedarea

Establishprotectivebelts
inprotectedareas

Establishbio-corridors
amongprotectedareas

Related Activities

A2l
A.23
.1.3.1

A.21
A.2.3
1.1.3

A21
A.2.3
1.1.3

A21
A.2.3
1.1.3

A21
A.2.3
1.1.3

A21
A.2.3
1.1.3

A21
A.2.3
1.1.3

A21
A.2.3
1.1.3

A21
A.2.3
1.1.3

A21
A.2.3
1.1.3

A21
A.2.3
1.1.3

A21
A.2.3
1.1.3

All
A.1l2
A.2.3

A.1l2
A2l
A.23
E.1.10

Related Objectives

Duration

2004-2006

2006->

2006->

2006->

2004-2006

2004-2006

2004-2006

2004-2006

2004-2006

2004-2006

2004

2004

2004->

2004->

E stim ated Budget

Outputs

Proclamationof Shar-Planina
National Park

ProclamationofNidze-K ozhuv
National Park

Proclamationof Jablanitsa
National Park

Proclamationof Bel asitsa
National Park

Proclamationofprotectedarea

Proclamationofprotectedarea

Proclamationofprotectedarea

Proclamationofprotectedarea

Proclamationofprotectedarea

Proclamationofprotectedarea

Proclamationofprotectedarea

Proclamationofprotectedarea

Mitigationofimpacts
ofprotectedareas

I mprovedconnections
amongprotectedareas

Priority



No.

A34

A.35

A4l

A411

A412

A413

A.42

A421

Ad422

A.43

A431

A.45

A.451

AS51

A5.2

A521

A.5.2.2

=
B
k!
Activit
ctivity %
K
R
Prepareproposaltonominate ﬁgl
wetlandecosystemstotheWorld A.Bg
RamsarList(DoyranandOhrid A.6.3
Lake,M itovoMarsh oy
e,MonospitovoM arsh) E16.41
Prepareproposaltonominate A.2.2
certainplacestotheWorld A.6.2
HeritageList(UNESCO) E.1.6

Related Objectives

6,7

6,7
8

Duration

' 2004-2008

' 2004-2008

E stim ated Budget

Outputs

Preparedproposals

Preparedproposals

ActionA.4.RESTORATIONOFPROTECTEDAREAS

Restorenaturallakes

1,2,
4,7

12,
47

1,2,
4,7

1,2,
4,7

12,
47

1,2,
4,7

1,2,
4,7

2004->

2004->

2004->

2004->

2004->

2004->

2004->

Improvedqualityof
lacustrineecosystem

Improvedqualityof
lacustrineecosystem

Improvedqualityof
lacustrineecosystem

Revitalisedmarshecosystem

Revitalisedmarshecosystem

Achievementforoptimal conditions
forriverspecies

Restorati onof chestnutforest

ActionA.5.REVITALISATIONANDIN-SITUCONSERVATIONOUTSIDEOFPROTECTEDAREAS

D.25.1
DoyranL akewatershed E.15
E.1.6.1
OhridL ake(includingStruga E161
andStudenchishtaM arsh) S
D.25.1
Prespal ake E16.41
Restoremarshes
KatlanovoMarsh E.16.1
M onospitovoM arsh E.16.1
Restorerivers
RadikaRiverandtributaries E.16.1
Restoreforests
Chestnutforest 2253
(MavrovoNational Park) £174
Performstudytoeval uatethe El4
currentlevel ofdegradation E.15
inkeyecosystems E.1.6

Restoreandconservedifferent
segmentsofkeyecosystems

Wetlandecosystems:
1.Peatbog,Pehchevo

2.Podgorechkol ake E.16.1

3.LabuneshkolL ake
Grasslandecosystems:

1.L owlandmeadows E.16.2

2.Hillypastures

12,4

7,8

1,2,

47

112141
7,8

' 2004-2006

2004->

2004->

Collectionofvaliddataconcerning
the level of degradation

Restorationofwetlandecosystems

Restorationof certainthreatened
lowlandmeadowandhillypasture
ecosystems

Priornty



No.

A523

A5.24

A525

A.53

AS54

A.55

A.5.6

A.5.7

A.6.1

A.6.1.1

A.6.1.2

A.6.2

A.6.3

Activity

Forestecosystems:
1.Assesstheconditionof
forestsandundertakemeasures
fortheirrestoration

M ountai necosystems

Cavesandother
undergroundformations

Identifyandinvestigate
significantforestareas

Identifyandinvestigate
significantfungiareas

Identifyandinvestigate
significantareasoffloraandfauna

Identifyandinvestigaterefugal
areaswithforestvegetation

Developin-situ(on-farm)
conservationofagricultural
cropstrainsandbreeds
ofdomesticanimal s

Related Activities

E.174
E.1.7.3

E.1.6.2

E.15

Cl1
El4
E.15

A.6.2
A.6.3

E.13
El4

A313
A.3.15
El4

A.6.5
c21
C23
C5h.21
F.1.21
F.2.1.4
H.1.3

Related Objectives
Duration

112141
78 2004->
112141
78 2006-2008
1,2,
47 2004-2006
112541
78 2004-2006
112141
78 2004-2006
124,
78 2004-2006
112541
78 2004->
5,6,
710 2005->

E stim ated Budget

Outputs

Collectionofvaliddataconcerning
the level ofthreatstoforests
andrestoredforestecosystems

Restorationof certainthreatened
mountai necosystems

Restorationofcertai nthreatenedcaves
andundergroundformations

Developmentofalistof
significantforestareas

Developmentofalistof
significantfungiareas

Developmentofalistof
significantareasoffloraandfauna

Developmentoflegislativeconditions
suitabl ef ortheconservati onof
significantbiodiversityelements

Provisionoffarmmodel s
forthemai ntenanceofindegenous
breedsandstrains

ActionA.6.CONSERVATIONOFSPECIES

Conserve mostthreatenedspecies

Endemo-relictspecies
Thymusoehmianus

Vultures:
1.Constructfeedingsites
forvulturesandbirdsofprey
2.Antidoteprogramme

PrepareRedDatal ists

PrepareRedDataBooks

B.1.3
B.2.1.1

B.15.1

A.6.4
D.11
D.1.6
F11.1
F.1.1.2

A.6.4
D.11
D.1.6
F1.1.1
F.1.1.2

1,2,

7 2004
1,2,

K 2004
1,7 2004-2006
1,7 2004->

Conservationof species

Conservationof species

Evaluatedlistofthreatenedspecies

PreparedRedDataBook
ofthreatenedspecies

Priority
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No.

B.2.1

B.211

B.2.1.2

B.2.1.3

B.214

B.2.15

B.2.1.6

Cl1

Cl11

Activity

Related Activities

Related Objectives

Duration

E stim ated Budget

Outputs
Priority

ActionB.2.GENE- ANDSEED-BANKS

EstablishGeneBanks

Genebanksforendemic,relct,rare

andthreatenedpl antandanimal

species:
1.Conserveplantgeneticmaterial
2.Cryopreserveplantandanimal
geneticmaterial
3.Conservegeneticmaterial
in-vitro
4.Establishseedcoll ectionsof
wildplantspecies

D.231

Genebanksforforesttreespecies D.2.3.1

Plantresourcegene-banksforfood

and agriculture:
1.Establishmentofgene-banks
foraromaticandmedicinal plants
2.Cryopreservationofgenetic
andreproductivematerial (DNA,
embryos,eggcells,spermcells)
fromindigenousbreedsof
domesticanimals
3.Repatriationofcollections
keptex-situinothercountries

A.5.7
A.6.5
D.231

Establishnational

mycol ogical collection S

Establishnational collection

of micro-organisms Sl

Establishnational pollenbank

(regardingal ergenicspecies) D.23

3

3

3

13

13

3

2004-2008

2004-2008

2004->

2004-2008

2004-2008

2004-2008

StrategicApproachC
SUSTAINABLE USEOFBIODIVERSITY

Qualitative andquantitative
assessmentof bio-resources
intheRepublicofMacedonia

Determineeconomically

valuablewildspecies E22

.1.4.1

Cl21

8,10
11

'’ 2006-2008

Il
Il
Formationofappropriatecentres
formai ntananceofgeneticmaterial I

Formationofappropriatecentres I
formai ntananceofbio-material

Formationofappropriatecentres
formai ntananceofbio-material

Establishmentofappropriate
conditionsformaintanance Il
offungal species

Establishmentofappropriate
conditionsformaintanance Il
of micro-organisms

Formationof national pollenbank
foral ergenicspecies

ActionC.1.ASSESSMENTANDDETERMINATIONOFLIMITSFORUSEOFBIOLOGICAL RESOURCES

Acompleteevaluationofexistingdata
onbio-resourcesandestabli shment Il
oftheireconomicsignificance



No.

C1l2

Cl21

c21

Cc211

C212

C22

C23

C31

C32

C33

C34

C41

Activity

Related Activities
Related Objectives
Duration
E stim ated Budget
Outputs

Establishintegratedprogrammes
fortheuseofbio-diversity

L Cl1l1 Determinationofoptimalbiol ogical
Det limitsforth )
ofbiecglrggiiallglsoir%;s euse D.2.2 ?’110’ 2006-2008 Il  thresholdsoverwhichresources
1.1.4.1 shouldnotbeused

ActionC.2.IMPROVEMENTOF METHODOL OGIESFORSUSTAINABL EUSEOFAGROBIODIVERSITY

Supportagro-ecol ogical

programmes

: : AS.7 Organizedorganicproduction
Stimul at'eanddevel oporganic C521 1.2, III ofindigenousvarietiesand
prodpctlonasameanstoward F.21.4 3,4, 2004-2008 strains,withtheirpromotion
sustainable devel Opment H.1.1 10 totheconsumermarket

H.1.3

Stimulateanddevel opproduction C511 1,2, Organizedproductionofcultivated
of cultivatedindigenousmedicinal H.1.3. 3,4, 2004-2008 Il indigenousmedicinalandaromatic
andaromaticplants o 10 plants

Seriesof productsobtai nedfrom

I ntroducel abellingof products 14 indigenousvarieties, breedsand

whichderivefromindigenous

Lt ; C5.21 10, 2005-2008 |l strains,licensedinaccordancewith
\(/arlhg'ili?sa;r:%sé;? r:rs]) 11 worldstandards,bearingaspecial
g y g labeloforigin
AS5.7
Organizeexperimental farmswith gzsfi 67 2 5 " Farmswithtradicional production
tradicionalagricultural production Hll ' 005-2008 systemsandwithorganisedvisits
H.1.3
ActionC.3.PROMOTIONOFSUSTAINABLEUSE ANDRESTORATIOIJNOFFORESTRESOURCES
1!4l
Conduct certificationofforests 1.2.1.2 10, 2004-2007 IllI  Sustainableuseofforests
12
Re-establishfundsforreforestati 18,
& IShiundsforretorestation 592 10, 2004-2006 |  Fundestablished
ofbarrenterrain 12
Promote programme 1,8 g
- i Restorationofforestresources
forreforestation 1.2.1.2 10, 2004-2006 Il P ;
withindigenoustreespecies 12 usingindigenousspecies
Establishindicatorswhichcanbe 1,8,
useddeforestationwithin .2.1.2 10, 2004-2006 | Developmentofalistofindicators
theRepublicof Macedonia 12

ActionC.4.SUSTAINABLEUSEOFGAMEANDFISHERIES

Increase popul ationofindigenous

huntedgamewhiletaking 1211 25, 50042008 I Establishmentof sustainabl euse
the biological optima 1.213 7 ofhuntedgame

of speciesintoconsideration

Priornty



No.

C4.2

C51

C511

C52

C5.21

C53

D.11

D.1.2

D.1.3

D.1.4

D.1.5

Activity

Related Activities
Related Objectives
Duration
E stim ated Budget
Outputs

Increase thepopul ationof
indigenousfishwhiletakingthe 1.2.1.1
bi ol ogi cal optimaintoconsideration

ActionC.5.PROMOTIONOFTRADICIONALUSESOFBIODIVERSITYANDECO-TOURISM

Preparestudiesconcerning
tradicional usesof bio-diversity

o8 _ Establishmentof
AtgeeAoes sustainable use offish

~N DN

Preparestudyconcerning

the use ofbio-diversity
intradi cional medi caltreatments C212 14 2004-2008 | Completedstudy

andethno-pharmacol ogy

Promote theval uesof ol d-fashioned
local varietiesofagricultural crops

A5.7 I mplementati onof programmes
Prepareintegratedprogramme A.6.5 promoti _ngtheexpandedqseof
forpromotionofhealthyfood Ccz2l1l 4, oId-.fa'shlonedlocalvarletl'esand
ethnol oaical val ues.tradition ’ c22 4’1i 2004-2008 | tradicionalwaysof managing
andcultgre ' Cc.23 ' bio-resources,includingspecial
F.1.2.1 programmesfortrai ningandbetter
F.2.1.4 accesstointernational markets
I dentifyandpromotel ocations 14 2004-2008 I Developmentofalistofeco-tourism

thataregoodforeco-tourism locationsandpromotionoftheiruse

StrategicApproachD
INSTITUTIONALIMPROVMENT

ActionD.1.IMPROVENTOFINSTITUTIONSENGAGEDINTHE
INVESTIGATIONANDCONSERVATIONOFBIODIVERSITY

Preparedassessmentofthepresent
3 2004 I situationcontai ningideasfor
i nstitutionalimprovement

Prepareanassessmentoftheneed
forinstitutionalimprovement

Establishsectionsinallrelated Establishmentof departmentswith
divisionsandassignindividual s 34 2004-2006 | individual sassignedtotrack
toberesponsibleforbiodiversity the statusofbiodiversity

Assignementofanadvisorfor

Establishdepartmentsfor 1,2, biodi . dsilvicultural
agrobiodiversityandsilvicultural 3,4, 2004-2006 | z?(ggi\;grsli\t/;(r:gr?s/earr:/astligr:w tur
biodiversitywithintheM oAFWM 10 withintheM oA EWM

Developmentofofficesforforestry,
agriculture,fisheries,conventions,
economy,transportand
communications

Improve technicalandpersonnel
competenceofthebiodiversity 3 2004-2006 |
departmentwithintheM oEPP

EIEE LA AT EE SR Increasedoppurtunitiesfortheuse

pompeter_wce.sofl'nsntyn ons 34 2004-2006 Il  oftechnicalandpersonnelinthe
involvedinbiodiversity studvofbiodiversit
investigations y .

~

Priority
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No.

El1l

E.12

E.13

El4

E.15

E.1.6

El1l6.1

E.1.6.2

E17

E17.1

Activity

Preparenational biodiversity
registersofofficially
recogni sedspecies

Preparescientific
catal ogues/checklistsof species
withincertai ntaxonomicgroups

Preparevegetationmap

Preparestudyonendemic
andrelictfloraandfauna

Preparestudyonthreatenedspecies

andtheirnatural habitats
Preparestudyon
endangeredhabitats

Studytoevaluatethelevels
ofthethreatstowetlandhabitats

Studytoeval uatethelevels
ofthreatstodryland/grassland
andmountainecosystems

Preparenational studyregarding

Related Activities

Related Objectives

Duration

StrategicApproachE
INVESTIGATIONANDMONITORING

ActionE.1.RESEARCHPROJECTS

A.6.2
A.6.3

A.6.2
A.6.3
F11.1
F.1.1.2
F.1.1.3

A.6.2
A.6.3
B.214
B.2.1.5
E.1.9

A.6.2
A.6.3

A4l
A.42
A.43
A5.21

A522

effortstoconserveagrobiodiversity
andsilviculturalbiodiversitywithin

the MOAFWM

Preparenational studyon
agrobiodiversityconservation

4,5

4,5

4,5

4,5

4,5 2004-2006

2004-2008

2004->

2004-2008

2004->

2004-2008

2004-2008

2004-2008

E stim ated Budget

Outputs

Completednational
biodiversityregisters

Completedscientific
catal ogues/checklistsforcertain
taxonomic groups

Compl etedvegetationmap
depictingdistributionsofdifferent
vegetationtypes

Collectionofdataconcerningthestatus
anddistributionofthreatenedendemic
andrelictplantandani mal species

Collectionofdataforthreatened
specieswithintheirnatural habitats

Compl etedstudyconcerningthelevels
ofthethreatstowetl andecosystems
andi mplementationof specific
activitiestoreducethethreats

Completedstudyconcerningthelevels
ofthreatstodryland/grassland
andmountai necosystems

andi mplementationof specific
activitiestoreducethethreats

Completedstudyconcerningthelevels
ofthreatstoagrobiodiversityand
implementati onof specificactivities
toreducethethreats

Priority



No.

E.1.7.2

E.1.7.3

E.1.7.4

E.18

E.1.9

E.1.10

E.1.11

E21

E211

E212

E.2.13

E214

3
B
k!
Activit
ctivity %
=
&
Preparestudyregarding
devel opmentofanational strategy
. S E.17.3
forprotectionagainstfire
innatural areas
Preparestudyregardinguseof A5.23
indigenousfireresi stanttreesand £ .1 '7 '2
shrubsasameansof protection S
againstfireinnatural areas
Conduct studyconcerning A4.4.1
protectionofforestsfromdiseases, A523
pestsandhumaninfluence
Applycontemporarymethods
inbiodiversityinvestigations
Preparechromosomal atlas
. El4
of Macedonianflora
Preparestudyfordevel opment ﬁgé
of ecol ogical network A. 3' 3

Determine national
biodiversityindicators

8
=
)
@)
8  2004-2008
8 2004->
8  2006-2008
3  2006-2008
3,5 2004-2008
3’ 4!
56 2004-2006
7,12 2004->

E stim ated Budget

Outputs

Completedstudyregarding
developmentofanational strategy
forprotectionagainstfire
innatural areas

Compl etedstudyregardinguseof
indigenousfireresistanttreesand

shrubsasameansofprotection
againstfireinnatural areas

Compl etedstudyforforest
protectionfromdi seases,pests
andhumaninfluence

Establishmentof new
methodsanddevel opment
ofbiodiversityresearch

Completedchromosomal atlas
Compl etedstudyfordevel opment
ofecol ogical network

Compl etedlistofnational
biodiversityindicators

ActionE.2.MONITORINGACTIVITIES

I dentificationandmonitoringof
priorityandthreatenedspecies,
communitiesandecosystems

A.4.1.2

MonitorOhridL ake D24

Ad411
D.24
D.25.1

MonitorDoyranL ake

A.4.13
D.24
D.251

MonitorPrespal ake

D.24

MonitorVardarRiver D.25.2

3,5,
12

3,5,

3,5,
12

3,5,
12

2004->

2004->

2004->

2004->

Establishmentof monitoringsystem
andcollectionofavailabl edatafor
the improvementof presentstatus
andforuseindeterminingtheneed
forecol ogi calintervention

Establishmentof monitoringsystem
andcollectionofavailabl edataf or
the improvementof presentstatus
andforuseindeterminingtheneed
forecologicalintervention

Establishmentof monitoringsystem
andcollectionofavailabl edatafor
the improvementof presentstatus
andforuseindeterminingtheneed
forecologicalintervention

Establishmentof monitoringsystem
andcollectionofavailabl edataf or
the improvementof presentstatus
andforuseindeterminingtheneed
forecol ogicalintervention

Priornty
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No. Activity

Related Activities
Related Objectives
Duration
E stim ated Budget
Outputs
Priornty

StrategicApproachF
PUBLICAWARENESSANDEDUCATION

ActionA.1.INCREASINGPUBLICAWARENESS
F.11 Publishingactivities

A.6.2

L ey e Gs2 mao0es 1 [EIgmMEES
E:1:2
A.6.2

L Ny C52 1 woezms 1 pedlonicommuineds
E12
A.6.2
= A= ; A.6.3

F.1.1.3 ggg&ﬂi?ﬁ?ﬁ;ﬁt‘;or (E:ff 11 2004-> | gvpa??;g?gggigs;ﬂrinWEbpage I
awebpageonbiodiversity E:1:2
E.1.4.7
Establishwebpageabout C53

F.1.1.4 traditionalusesofbiodiversityfor G292 11 2004-2005 | Establishmentofwebpage Il
theencouragementofeco-tourism =

Promote biodiversityconservation

F12 withinmassmedia
Publishanddistributepromotional C51
F.1.2.1 materialsregardinglocalvarieties C'5.21 11 2004-2005 | Printedpromotional materials 1
andindigenousstrains T
Conduct programmesforengaging gg‘;’
NGOsandlocalcommunitiesin ey .
F.1.3 programmesforsustainabl euse (F:g$3 11 2004-2005 |  Establishmentofprogrammes I
andconservationofbiodiversity Fo14
Increase thelevel ofavailable On-goingprofessionalandscientific
F.14 biodiversityinformation F.11 11 2004-2005 | programmes,interactiveprogrammes, ||
withinmassmedia poll/surveys,tests,quizzesetc.
E1l
E.15 Publishbulletinonbiodiversity E2 11 2004-> | Publishingofbulletin I
E3

ActionF.2.EDUCATION
F.21 Educational activities

I ntroducethesubjectofbiodiversity
inkindergartenprogrammes

Productionofappropriate

311 2004-2005 publicationsandgivingoflectures

F.211

Introducethesubjectofbiodiversity
F.2.1.2 intheprogrammesofprimary 3,11 2004-2005 |
andsecondaryschools

Devel opmentoflessonplansand
programmes; publishingoftextbooks
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No.

1.1.1

1.1.2

1.1.3

.1.3.1

1.1.3.2

1.1.4

.1.4.1

1.1.4.2.

1.1.4.3.

1.1.4.4

1.1.4.5

1.1.4.6

Activity

Related Activities

Related Objectives

Duration

StrategicApproachl

LEGISLATION

E stim ated Budget

Outputs

Actionl.1.ADOPTIONOFNEWREGULATIONS

Adoptgeneral frameworklaw
forconservationofnature

Adoptspeciallawongenetically
modifiedorganisms(GMO)

Adoptionoflegislationproclaiming
protectedareasandspecies

Adoptlegislationproclaiming
national parks

Adoptlegislationproclaiming
strictnaturalreserves

Adoptionofsubsidiaryacts

Adoptsubsidiaryactaddressing
thecoll ectionofplants,fungiand
theirparts,aswellasthecollection,
capture orkillingofanimals

Adoptsubsidiaryacttoestablish
measurestopreventaccidental
introductionofexoticspecies
withintheRepublicofMacedonia

Adoptsubsidiaryactregarding
tradeinwil dspeciesof plants,
fungiandanimals

Adoptsubsidiaryactforprotection
ofwildanimals

Adoptsubsidiaryactforprotection
ofwildplants

Adoptsubsidiaryactforprotection
offungi

A31

A31

Cl1
Cl1l2

A.6.2
A.6.3
A.6.4

A.6.2
A.6.3
A.6.4

A.6.2
A.6.3
A.6.4

1,2,
9,10,
12

9

58

10

5,8,
10

10

10

10

2004

2006-2008

2004-2006

2004->

2004

2004

2004

2004

2004

2004

AdoptionoflawbyParliamentand
publishingintheOfficial Gazette
oftheRepublicofMacedonia

AdoptionoflawbyParliamentand
publishingintheOfficial Gazette
oftheRepublicofMacedonia

AdoptionoflegislationbyParliament
andpublishingintheOfficial Gazette
oftheRepublicofMacedonia

AdoptionoflegislationbyParliament
andpublishingintheOfficial Gazette
oftheRepublicofMacedonia

AdoptionbytheappropriateMinister
andpublishingintheOfficial Gazette
oftheRepublicofMacedonia

AdoptionbytheappropriateMinister
andpublishingintheOfficial Gazette
oftheRepublicofMacedonia

AdoptionbytheappropriateMinister
andpublishingintheOfficial Gazette
oftheRepublicofMacedonia

AdoptionbytheappropriateMinister
andpublishingintheOfficial Gazette
oftheRepublicofMacedonia

AdoptionbytheappropriateMinister
andpublishingintheOfficial Gazette
oftheRepublicofMacedonia

AdoptionbytheappropriateMinister
andpublishingintheOfficial Gazette
oftheRepublicofMacedonia

Priority



No.

1.1.4.7

1.1.4.8

1.1.4.9

1.1.4.10

.1.4.11

1.1.4.12

1.1.4.13

1.2.1

1.2.1.1

1.2.1.2

1.2.1.3

Activity

Adoptsubsidiaryactcontaining
measuresforthemaintenance
ofvarioustypesofhabitats
inafavourablecondition

Adoptsubsidiaryactcontaining
measuresforthemaintenance
of speci espopul ations
inafavourablecondition

Adoptregul ationsestablishing
internationallysignificant

ecologi calareasandproceduresfor
theirmanagementwithin
theRepublicof M acedonia

Adoptregulationsforestablishing
ecologicallysignificantareas,

ecol ogical networksandasystem
ofecological corridorsin
accordancewiththePan-European
EcologicalNetwork(PEEN)

Developnewcriteriafor
certificationofvarieties
andtheirincorporationwithin
the listofacceptedvarieties
ofagricultural crops

Adoptmethodol ogiesfor
preparationof management
plansforprotectedareas

Adoptsubsidiaryactforregulation
of medi cinal andaromaticplants

Related Activities

A.5.2

A.6.3

A2l
A.53
A.54
A.5.5

A.53
A54
A.55
E.1.10

Cc211
C22
Cb5.2

A.l2

C212

Related Objectives
Duration

10 2004
7,10 2004
5,6,

9 2004
5,6,

9 2004
1,10 2004-2008
2,6,

7 2004

é’ 7 2005->

E stim ated Budget

Outputs

AdoptionbytheappropriateMinister
andpublishingintheOfficial Gazette
oftheRepublicofMacedonia

AdoptionbytheappropriateMinister
andpublishingintheOfficial Gazette
oftheRepublicofMacedonia

Adoptionbythegovernmentof
theRepublicof M acedoniaand
publishingintheOfficial Gazette
oftheRepublicofMacedonia

Adoptionbythegovernmentof
theRepublicof M acedoniaand
publishingintheOfficial Gazette
oftheRepublicofMacedonia

Preparationof manualforcertification
of vari etiesandtheirincorporation
withinthelistofacceptedvarieties

Completedmethodol ogi esfor
preparati onof management
plansforprotectedareas

AdoptionbytheappropriateMinister
andpublishingintheOfficial Gazette
oftheRepublicofMacedonia

Actionl.2.TRANSPOSITIONOFINTERSECTORALREGULATIONS

Reviewandreviseregulations
regardinguseofbiodiversity
accordingtoaspecial programme

ReviewandreviseL awonHunting

ReviewandreviselL awonForests

Reviewandrevisel awonFishing

c41l

C31
C32
C33
C34

C4.2

9,10 2004-2005

8,9,

10 2004-2005

9,10 2004-2005

AdoptionbyParliamentand
publishingintheOfficial Gazette
oftheRepublicofM acedonia

AdoptionbyParliamentand
publishingintheOfficial Gazette
oftheRepublicofMacedonia

AdoptionbyParliamentand
publishingintheOfficial Gazette
oftheRepublicofMacedonia

Priornty



No.

1.2.2

.2.2.1

1.2.2.2

1.2.2.3

1.2.3

1.2.3.1

1.2.3.2

1.2.3.3

1.2.3.4

1.2.4

124.1

1.2.4.2

1.2.4.3

Activity

Reviewandreviseregul atoryacts
concernedwithorganisation
anduseoflandaccordingto
aspecial programme

Reviewandrevise
LawonSpatialandUrbanPlanning

Reviewandrevise
L awonConstructionSites

Reviewandrevise
L awonlnvestment

Reviewandreviveregul atoryacts

concernedwithpollutionaccording
toaspecial programme

Reviewandrevisel awonWater

Reviewandrevisel awon
ProtectionagainstAirPollution

ReviewandreviselL awonWaste

Reviewandrevisel awonNoise

Reviewandreviseregul atory
actsconcernedwithother
sectoralregul ationsaccording
toaspecial programme

Reviewandrevise
L awonConcessions

ReviewandreviseCriminal Code

Reviewandrevisetaxandcustoms
regulatoryactsinorderto
incorporatecertainincentives

Related Activities

All

A.ll

All

H.21

Related Objectives
Duration

1,9,
12

1,10,

9,12

1.9, 9004-2006

1,9,

12 2004-2006

12 2004-2006

E stim ated Budget

Outputs

AdoptionbyParliamentand
publishingintheOfficial Gazette
oftheRepublicofMacedonia

AdoptionbyParliamentand
publishingintheOfficial Gazette
oftheRepublicofMacedonia

AdoptionbyParliamentand
publishingintheOfficial Gazette
oftheRepublicofMacedonia

AdoptionbyParliamentand
publishingintheOfficial Gazette
oftheRepublicofMacedonia

AdoptionbyParliamentand
publishingintheOfficial Gazette
oftheRepublicofMacedonia

AdoptionbyParliamentand
publishingintheOfficial Gazette
oftheRepublicofMacedonia

AdoptionbyParliamentand
publishingintheOfficial Gazette
oftheRepublicofMacedonia

AdoptionbyParliamentand
publishingintheOfficial Gazette
oftheRepublicofMacedonia

AdoptionbyParliamentand
publishingintheOfficial Gazette
oftheRepublicofMacedonia

Adoptionofchangesthatfavourthe
useofappropriatetechnologies
forbiodiversityconservation

Priority
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No.

K.1.1

K.1.2

K.2.1

K.2.2

K.2.3

K.3.1

K.3.2

K.3.3

K.4.1

K.4.2

Activity

Related Activities
Related Objectives
Duration
E stim ated Budget
Outputs

StrategicApproachK
CO-ORDINATIONANDIMPLEMENTATIONOFTHEBSAP

ActionK.1.ESTABLISHMENTOFSTEERINGCOMMITTEE

AppointtheSteeringCommittee Al All January, | Approvalbymeans
andensuregovernmental adoption 2004 ofgovernmental resol ution
Createandadoptlegislative

regulationsconcerningthe Al Al March, | Creationof statutes,working

responsibiliti esanddutiesof 2004 plansandprogrammes
the SteeringCommittee

ActionK.2.ESTABLISHMENTOFEXPERTWORKINGGROUPS

I dentifytheExpertGroups Specificationofappropriatedomain,
anddeterminetherol es All All 2004 I workingrolesandresponsibilities
andresponsibilitiesforeach foreachExpertGroup

AppointtheExpertGroups
(i.e.,determinemembership All All 2004 I
andsel ectl eadersforeach)

Resol utionbytheSteeringCommittee
determiningmembershipandl eaders

Createandadoptworking

protocolsforeachoftheExpert All All 2004 | Adoptionofprotocolsforeach
Groupsthatwilldefinethe ExpertGroup,definingfrequencyof
frequencyofmeetingsand meeti ngsandsubmissionofreports

submissionofreports

ActionK.3.DEVELOPMENTOFTECHNICAL SUPPORTMECHANISMS
EstablishaCo-ordinatingBody

withintheM oEPPthatwillbe All Al 2004 | Establishmentof Co-ordinating
responsi bl ef orimplementation 004-> BodywithintheM oEPP
oftheBSAP

Determine theco-operative

relationshipbetweenthe

Co-ordinatingBodyandtherelated Al All 2004 I
instituti onsresponsibl ef or

biodiversityconservation

Approval bymeansofgovernmental
resol utionoftheobligati onsof

the relatedinstitutionsresponsible
forbiodiversityconservation

Establishmentof special of ficewithin
theAgencyfortheEnvironment

Maintai nandregul arlyupdate
theestablishedbiodiversitydatabase Al All - 2004-> 1

ActionK.4.MONITORINGOFTHEIMPLEMENTATIONOFBSAP

Preparationofindicatorsfor
All All 2004 |  monitoringbyworkinggroups
approvedbyCo-ordinatingBody

Devel opindicatorsformonitoring
the implementationoftheBSAP

Prepareannual actionpl ansby

the SteeringCommittee,

ExpertGroupsandauthorised All All  2004-2008 | Preparati onofannual actionplans
institutionsconcerning

implementationoftheBSAP

Priornty
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