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Maryke Middelmann: Alien clearing
and establishing a private nature reserve.

Patricia Holmes: Recovery of fynbos
vegetation after alien clearing and fire:
best management options

Mathieu Rouget: The dynamics of
invasion by four Pinus species in a highly
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ABSTRACTS Part4discussessomeof thechallengesarisingfromsustainableresourceutilisation:
inter-sectoralandintra-provincialcompetitionforwater,expansionof agricultureand
forestryversustheprotectionofhabitatsandbiodiversity;extensionofminingintothe
coastalandshelfzones;theappropriateformandlocationofsettlementsinrelationto
resourceconservationandtheenhancementofregionalsenseofplace.

IMPLICATIONSFORLOWERVERTABRATECONSERVATION
INTHEWESTERNCAPEPROVINCE. THESOCIOLOGYOFPOVERTYANDCONSERVATION

DRERNSTBAARD
CapeNatureConservation- ScientificServices

PrivateBag5014
STELLENBOSCH,7599

MRAZWELLBANDA
EnvironmentGender,ResearchandDevelopment

PolicyAnalyst.NaturalResources
(B.Sc.Unza)

ECSESS
P.O.Box443

KINGWlLLlAMSTOWN,5600During1998,CapeNatureConservationlaunchedthe Stateof Biodiversity(SOB)
programmewhich.aimstodescribe,map,analyseandinterprettheBiodiversityofthe
WestemCapeProvinceinordertopromoteandensurethemaintenancethereof.To
beginwith,thisprogrammehasproducedan extensiveGIS-linkeddatabaseon the
freshwaterfish,amphibiansandreptilesof theCapeRoristicRegion(CFR),oneof
thesixf1oristicregionsof theworld. Theprogramme'sfirstproductsaretworeports
reviewingconservationstatusof thefreshwaterfish,programme'sfirstreptilesof the
CFR.ThesereportsprovideimportantspecialistinputintotheCapeamphibiansand
reptilesof the CFR.CapeActionPlanfor the Environment(a GlobalEnvironment
Facilityfundedproject)whichaimsto consolidatestrategicBiodiversityconservation
planningintheCFR.Thelowervertebratesof theCFRwereevaluatedaccordingto
thenewIUCNRedListCategoriesandimportantsites,biodiverseareasandcritical
catchmentsinneedofconservationattentionwereidentifiedandmapped.
Part1analyses,via a sequenceof maps,themostimportantbiophysicalconstraint
andresourcepattemsacrosstheprovince.Itpointsuptheharshandhigh-risknature
of the naturalenvironment,andthe unevendistributionandvariedqualityof the
resourcesthathavetraditionallycountedin theprovince'seconomicdevelopmentie.
Water,fertilesoils,fisheries,andscenery.

Part2 analysesthe structureanddstributionof primaryeconomicsectoractivities
(agriculture,forestry,fishingandmining),andrelatestheseto thebiophysicalbase
andto the resultantsettlementpattemswhichcanbesynthesisedinto threebroad
regionaltypes:thoseof the arid interiorand coastalplains,those of the most
grainlandsandfishingrimland,andthoseofthewetmountain- valleylands.

A briefsurveyof theissuesaroundpoverty,gender,communityandparticipationin
conservation. Critical sociologicaVphilosophicalquestionsaround traditional
conservationtheory,practiceandmodemdemands,particularemphasison Third
WorldCountries.The Questionof designingsustainablecommunitymodelsof
conservationpracticeswillberaised.Thepaperwillgenerallyaimtoflagoffsomeof
theissues,controversialandotherwise,aroundconservationandholisticcommunity
developmentandparticipationinconservation.

DISTRIBUTIONSANDESTIMATEDSPATIALREQUIREMENTSFOR
THEMEDIUMTOLARGERSIZEMAMALSINTHEGAPE

FLORESTlCREGION

DR.ANDREBOSHOFF
UniversityofPortElizabeth

TerrestrialEcologyResearchUnit
P.O.Box1600

PORTELIZABETH,6000

Part3considersthepotentialfor economicexpansionin thevariousbranchesof the
primarysector,in relationto theeconomicimperativesofthejobcreationandpoverty
alleviation,andtracesthepossibleconsequencesofthisforeconomicdevelopmentin
thethreesettlementregions.

Asa componentof theCapeProject,theextentandhistoricaloccurrence,RedData
bookstatusandpresentconservationstatusof 42 speciesof mediumsizeto large
sizemammalswasdocumented.Thespecieshabitatrequirements,intermsofbroad
habitalunitsidentifiedbytheCapeProject,wereidentified.Theadjacentagriculture
stockingrateswerematchedwith 102 broadhabitatunits and used to derive
estimatesofspatialrequirementsforthreepopulationsizesofthespecies.



Populationsizesof 50,200and2000individualswereusedto planfor a minimum
breedingpopulationto reducegeneticproblems,andthepopulationthatwouldallow
evolutionaryprocessesto takeplace,respectively.Thepotentialfor metapopulation
managementthroughreintroduction'sand translocations,is dscussedfor each
species. Doneto a paucityof informationof biologyand ecologyof mostof the
speciesintheC.F.R,theexercisehadto relyheavilyona numberofassumptionsand
extrapopulationsandtheresultsmustbetreatedashypotheticaluntilsucha timeas
theycanbetestedinthefield,andfurtherinformationbecomesavailable.

ASSESSINGTHECURRENTINSTlTUTlONAL,LEGAL,SOCIALAND
POLICYFRAMEWORKSFORBIODIVERSITYCONSERVATIONIN

THECAPEFLORlSTICKINGDOM

DrBWvanWilgen
CSIRDivisionofWater,Environment

andForestryTecnofogy
POBox320

Stellenbosch7599
SouthAfrica

ECONOMICINCENTIVESFORLANDOWNERSTOCONSERVE
INTHECAPELOWLANDS

MR MARKBOTHA
BotanicalSocietyof SA

PrivateBagx 10
NEWLANDS,7725

Thispresentationwillservetoprovideanoverviewofmodule3 oftheCAPEprojectto
date.Theoverallobjectiveof module3, asdescribedby theTermsof Referenceis
to:- developan agreedlong-termstrategyto ensurethe conservationof the Cape
FloralKingdomandaqoiningmarineecosystems,in conjunctionwithstakehofders
andconsultantsfromtheterrestrialandaquaticmodules;and-toprepareanagreed
5-yearimplementationprogrammefocussedonfirstprioritieswithintheconservation
strategy,whichwillbe presentedto financialagencies,privateandpublic,national
andinternational,includngGEF.
Themodulecomprisesfiveoverlappingphases(Box1)whichrunfromJuly1999to
September2000.Themodulerequirestheintegrationof a widevarietyof expertise,
makinguseofspecialistsfromthelegal,policy,institutional,financial,socio-economic,
publicparticipationandconservationsectors.

ThelowlandsofthewesternCapehavelongbeenidentifiedasanurgent
ConservationPriority,andseveralresearchreportshavefocussedonidentifying
priorityareasforconservation.However,after15yearstherehasbeenverylittle
progressinsecuringtheconservationstatusofcriticalareasonprivateland.This
projectwasinitiatedto identifyincentivestoencourageconservationinthesesystems,
bydrawingonregionalandinternationalexperience,aswellaselicitingwantsand
needsfromfarmers.
Financialassistanceoftensurfacedasamotivatingfactor,butgivenGovernment's
currentstanceonsubsidies,thisis unlikelytobeforthcoming.Alternativeincentives
mentionedincludedbetterinformationtransferandcommunicationfromGovernment
Departments(CNCBandDirectorate:ResourceConservationinNDA);assistancein
ecosystemmanagement(especiallyalienclearing);assistanceininitiatingcooperative
managementschemessuchasconservancies.
Threatsandcisincentivestoconservationarevariedandincreasing.Novelcrops(like
HoneybushteaandChardonnaygrapes)andflowerfarmingarepushingagriculture
intopreviouslyundsturbedareas.Ineffectualagriculturalpermitcontrolandalmost
completeabsenceoflitigationforoffendersarecausinggreaternumbersoffarmers
andlandownerstodsregardprotectivelegislation.Aproposedlandtaxwouldwell
affectlandusedecisionsbymarginalfarmers,byforcingtoachievesomereturnsfrom
everyhectare.
A significantincentivewouldbetogetGovernmenttoagreetoa significantlyreduced
orentirelywaivedruralrateforpropertiesofconservationvalue,onwhichtheowners
show determinedcommitmentto conservationand ecosystemmanagement.
Assessingpropertiesand conductingenvironmentalauditscouldwell becomean
attractivenewprofession

Box1:PhasesofModule3
Phase1:SituationAssessmentandReview
Phase2:StrategyFormulation
Phase3: ImplementationProgramme
Phase4:BusinessPlansandRnalReport
Phase5:Conference

Thefirstof thefivephasesiscurrentlybeingundertakenandis expectedto rununtil
November1999.Phaseone is intendedto providean assessmentof the current
situationaffectingbiodiversityconservationin the Cape FloralRegion.Broadly,
financialandsocio-economicsectoralspecialistswillassesshowtheflowofbenefits
fromthe useof biodiversitycancreateopportunitiesor constraintsfor conservation
initiativeswhichbenefitthepeopleof theregion.Legalandpolicysectora!specialists
will evaluatethe existinglegal and policyframeworkat international,national,
provincialandlocallevelsto identifykeygaps,inconsistenciesandopportunities.The
institutionalsectorwillbeviewedasthevehiclefor integration,andwillplaya major
roleindeterminingthelongtermsuccessoftheCAPEproject.Tothisend,thepublic
participationprocesshasinitiallyfocussedonorganizationsimplementingprojectsor



affectingtheoutputsof theCAPEproject.Withthisin mind,implementingagencies
havebeenincorporatedintotheprojectteamitself.

Throughspecialistinputandthepublicinvolvementprocesstodatewehaveidentified
severalkey issuesaffectingbiociversityconservationof the CapeFloralRegion.
Theseissueswill be evaluatedandwill formthe basisof the strategyformulation
processin Phasetwo,whichis due to beginthis.monthand will continueuntil
February2000.

TOWARDSA SYSTEMOFCONSERVATIONAREASFORTHE
CAPEFLORlSTlCREGION:SOMEPRELIMINARYRESULTS

BASEDONTHEREPRESENTATIONOFPATTERN.

SYSTEMATICCONSERVATIONPLANNINGFORTHECAPE
PROJECT:

CONCEPTS,PROTOCOLSANDTARGETS

ProfessorRichardCowling
InstituteforPlantConservation

UniversityofCapeTown
BotanyDepartment

PrivateBag
RONDEBOSH,7701

ProfessorRichardCowling
InstituteforPlantConservation

UniversityofCapeTown
BotanyDepartment

PrivateBag
RONDEBOSH,7701

Effectiveandstrategicconservationplanningrequiresthatall availableoptionsare
consideredwhenlocatinganddesigningasystemofconservationareasthatachieves
targetsfor therepresentationof biociversitypatternandprocess.HereI reporton
preliminaryresultsfor minimumsets of areas,selectedby a standarditerative
procedure,thatachieverepresentationtargetsforspeciesdata.Thedatasetsare:

Thiscontributionreviewstheconceptualbackground,a planningprotocol,available
data,andtargetsettingforconservationplanningfortheGlobalEnvironmentalFacility
- fundedCapeActionPlanfortheEnvironment(CAPE)Project.Thisapproachand
strategyis beingusedby theInstitutefor PlantConservationto designa systemof
conservationareasthatis representativeof the terrestrialbiodiversityof the Cape
FloristicRegion.

Most systematicconservationplanningfocuseson representationof biodiversity
patternsandassumesrapidimplementationof thereservesystem.Thisstrategyis
far-removedfrom the real worldwhereimplementationis invariablygradualand
ongoingbiociversityloss inevitablycompromisesthe attainmentof representation
goals. Therehasbeenvirtuallynoresearchondesigningreservesystemsintended
forlong-termpersistenceofbiodiversityin thefaceofglobalchange.Sucha strategy,
whichweareusingformconservationplanningfor theCAPEprojec~mustembody
therepresentationandretentionofbothbiodiversitypatternsaswellastheprocesses
thatmaintainandgeneratethesepatterns.

Inadditiontodiscussionplanningconceptsandprotocols,I reviewtheavailabledata
on terrestrialbiodiversitypatternsandprocesses.Particularattentionis givento
problemsassociatedwith presence-onlydatasetsand to cifficultiesin identifying
salientecologicalandevolutionaryprocesses.Thedepictionofspatialsurrogatesfor
theseprocesses-a keystepin theplanningprotocol- is alsodiscussed.Rnally,I
discussapproachesfor settingexplicittargetsfor biociversityrepresentation,and
brieflytouchonthethornyproblemoftrade-offsbetweentherepresentationofpattern
andprocessinareservesystem.

1.RedDataBookplanttaxa,plusall (additional)speciesofAspalathus,Bruniaceae,
Ericaceae,Geissolomaceae,Grubbiaceae,Muraltia,Penaeaceae,Proteaceae,
RestionaceaeandStilbaceaecomprising3163 taxaand23377recordsatthequarter
degreescale(ODS).

2.RedDataBooktaxacomprising1457taxaand3931recordsattheaDS.

3. Proteaceae(ProteaAtlasdata)comprising347speciesand9 293recordsat the
eighthdegreescale(EDS).

4.Vertebrates(freshwaterfish,amphibiansandreptiles)comprising345speciesand
subspecifictaxaand14006recordsattheEDS.

Onlydatasets3 and4 canbe regardedasapproximatingpresence-absencestatus.
In eachcase,thereservationtargetwasto includeat leastoneoccurrenceof each
speciesinthereservesystem.

Datasets1and2 required131and123reserves(ODS),comprisingabout81.03%
and77.22%of the CFR,respectively.However,in bothcases,90%of the species
were representedin about half this numberof reserves.Reservesof high
conservationvalue(Le.thosethatcontributedmostto the reservationtarget)were
overwhelminglyconcentratedinthewestern,winter-rainfallpartof theCFR.Dataset
3 required46 reserves(7.98%of the CFR)thatwererelativelyevenlydistributed
acrossthefynboshabitatsof CFR.Dataset 4 required48 reserves(7.59%of the
CFR)thatwerealsorelativelyevenlycistributedacrosstheCFR.



Althoughconsistentwiththeprinciplesof complementaryandefficiency,the results
presentedareproblematicin a numberof ways.Theseshortcomingsare briefly
discussed.It is stressedthattheminimumsetsbasedonspeciesrepresentationare
onlyoneofa seriesofoptionsforeffectivereservedesign.Someof theotheroptions
areminimumsetsbasedonrepresentationof landclasses(e.g.BroadHabitatUnits)
and the representationof spatial surrogatesfor ecologicaland evolutionary
processes.

treatment,solidwastemanagementandstormwaterdrainageandthattheareawill
ensurethattheuniqueCapeRatsfloraandfaunaisconservedforfuturegenerations.

VIaeberg,8018

It has beenproposedthat the FalseBayCoastalPark(Phase1) be declareda
ProtectedNaturalEnvironment(PNE).Thiswouldfacilitateco-ordinatedconservation
and managementof the entireareaandensurea holisticintegratedapproach.It
wouldenablepartsof thewholepartto dealwithextemalissuesandthreatsmore
effectivelyandefficienUy.Asoneof thecoresitesontheCapeFlats,obtainingPNE
statuswouldhelpaccomplishthegoalsofprovidingadequateconservationstatusand
managementfortheidentifiedcoresites.A PNEcomprisesa setofdirectionswhich
areagreeduponbyall landownersandroleplayersandwhichareregisteredagainst
thetitiedeedsofproperty.Inordertoaccommodatetheoperationalactivitiesof the
WasteWaterTreatmentWorksandtheLandfillsite,it isenvisagedthattheFalseBay
CoastalPark(Phase1) PNEwill be cividedinto5 zones,eachof whichwill be
govemedbyspecificdirections.

Dirftsandshas,for manyyears,beenrecognisedfor its environmental,educational,
and recreationalroles. The reservehas neverbeenformallymanaged.Dueto
increasinghousingandurbanisationpressures,it wasdecidedthata feasibilitystudy
to determinetheviabilityofDriftsandsNatureReservebeundertaken.Thefirststep
was to formulatea developmentplan for a sustainablemulti-useurbanpark.
Followingthis wouldbe the need to developan integratedconservationand
managementplan to ensureto the long-termsustainabilityof the urbannature
reserve.

CAPEFLATSCORECONSERVTONSITESSTUDY:
CASESTUDESOFFALSEBAYCOASTALPARKAND

DRIFTSANDSNATURERESERVE

HelenDavies
EnvironmentalManagementDepartment

CapeMetropolitanCouncil
P.C.Box16548

TheBotanicalSocietyofSouthAfricahasundertakena studyto identifythecoreflora
conservationsitesforthelowlandsoftheentireCMA.Theinformationfromthestudy
will be usedto prioritiseareasimportantfor the conservationwhicharepresently
underthreat.Theaimis thentoprovideformalconservationstatusandappropriate
managementforthesecoreareas. In a contextof rapidpopulationgrowthanda policyof densificationof development,

openspacewillbecome,inthelongterm,a highlyvaluedresource.Driftsandshas
greatpotentialtoprovideanimportantmulti-useopenarea,particulartyin thelightof
thelackofamenitiesandpositiveopenspaceinthesurroundingcommunities.There
are,however,a numberof veryrealthreatsto thefunctioningof DriftsandsNature
Reserve.Theseincludethethreatof landinvasions,thepresenceofseveralinformal
settlements,the threatof developmenton the westemsectionof Driftsands,alien
infestation,woodcollection,crimecontrol,the locationof the MedicalResearch
Center,theproposedroadwhichwouldbisectDriftsands,dumpingandmaintenance
costs. Thefactthatthereis noconsensusamongststatutory,role-playersposesa
seriousthreattothewholeproject.

A largenumberof stuciesonthe DriftsandsNatureReservehavebeenundertaken
overthepastdecadewhichhavenotledto tangibleresultsfor thecommunity.This
projectthereforehasto be an actionprojectratherthana broadlandusestudyif
communitybuy- in is to beensured.Thechallengeoftheprojectis to determined.
waysinwhichthepotentialofDriftsandscanbefullyrecognisedintermsofecological
functioning,education,ecotourism,recreationandurbanagriculture.

Twoof the coresitesidentifiedare the proposedFalseBayCoastalParkwhich
incorporatestheRondevleiNatureReserveandDriffiandsNatureReserve.TheCape
MetropolitanCouncilis involvedintheprocessofproclaimingPhaseOneoftheFalse
By Coastala ProtectedNaturalEnvironmentand hascommissioneda projectto
preparea development,managementand implementationplanfor the Driftsands
NatureReserveasa multi-purposeopenspacecateringfor recreation,conservation
andeducation.

TheproposedFalseBayCoastalPark(Phase1)issituated2kmeastof Muizenberg
and20kmsouthofCapeTownandincludesRondevleiNatureReserve,theproposed
ZeekoevleiNatureReserve,theCapeFlatsWasteWaterTreatmentWorksandthe
CoastalParkLandfillsite. Zeekoevlei,RondevleiandtheCapeRatsWasteWater
TreatmentWorkstogetherformanimportantaquaticfeatureof themetropolitanopen
spacesystem.TheextentofandcloselocationofFalseBayCoastalPark(Phase1)
to denselypopulatedareason the CapeFlats,andits outstandingfloraandfauna
combinedwith its link to the FalseBay Coastprovidesignificantpotentialas a
conservationandrecreationarea. It is envisagedthattheareawillserveasa multi-
purposeparkcateringfor recreation,tourism,education,conservation,wastewater



The challengessurroundingboth the feasibilitystudy of the development,
managementand implementationplan DriftsandsNature Reserveand the
proclamationof FalseBayCoastalPark(Phase1)as PNEwillbediscussedin this
presentation.

BIOPHYSICALPROCESSES,ECONOMICRESPONSES,AND
SETTLEMENTPATTERNSINTHEWESTERNCAPEPROVINCE:
SOCIO.ECONOMICCHALLENGESTOCONSERVATIONINTHE

21STCENTURY.

TEE.UPFORCONSERVATION
ANENVIRONMENTAL

PROGRAMMEFORGOLFCOURSES.

MSDESlREEDUPREEZ

B.GASSON
SchoolofArchitectureandPlanning

UniversityofCapeTown
PrivateBag

RONDEBOSH,7701

Thepaperdevelopsa provincialperspectiveon the relationshipbetweenecology-
economy-humansettlementsand the resultantresourceconservationchallenges.
Theprovincialperspectivehasutilityintermsof broadpolicyandasregardsFynbos
issues,inparticular,because78%ofthebiomefallswithintheprovincialboundaries.

Thepaperisorganizedaroundafour-partstructurerelatedtothetitle:
Part1 analyses,viaa sequenceof maps,themostimportantbiophysicalconstraint
andresourcepattemsacrosstheprovince.Itpointsuptheharshandhigh-risknature
of the naturalenvironment,and the unevendistributionandvariedqualityof the
resourcesthathavetraditionallycountedin theprovince'seconomicdevelopmentie.
Water,fertilesoils,fisheries,andscenery.

EcosenseEnviromnentalConsultants
POBox 12697

Die Boord
7613

The Tee-Upfor GreenEnvironmentalProgrammeof golf coursesis directedat
existinggolfcoursesandconsistsoftwoelements:

i) An environmentalmanagementsystemaimedat improvingboth
environmentaland generalmanagementof golf coursesthrough
carefulplanningandgoodrecordkeeping.
A golf coursenaturereservesystemaimedat the conservation
managementof out-of-playareasthat containconservationworthy
vegetationoranimals.

ii)
Part2 analysesthe structureanddistributionof primaryeconomicsectoractivities
(agriculture,forestry,fishingandmining),andrelatestheseto thebiophysicalbase
andto theresultantsettlementpattemswhichcanbesynthesisedintothreebroad
regionaltypes:thoseof the arid interiorand coastalplains,thoseof the most
grainlandsandfishingrimland,andthoseofthewetmountain- valleylands.

Part3considersthepotentialfor economicexpansionin thevariousbranchesof the
primarysector,inrelationto theeconomicimperativesofthejobcreationandpoverty
alleviation,andtracesthepossibleconsequencesofthisforeconomicdevelopmentin
thethreesettlementregions.

Golfcoursescancontributeto thesustainableutilisationandconservationof South
Africa'sbiodiversitythroughimplementingthisprogramme.TheMilnertonGolfClubis
a goodexampleof this. Theclubgroundscontainthedunesystemon theoneside
andthelagoonedgeon theother. Theseout-of-playareasarepresentlydegraded
duetoa lackofmanagementinterestintheseareas.Witha littleeffort,theseareas
can be rehabilitatedto regaintheir ecosystemfunction,while enhancingthe
landscapingoftheclubgroundstothebenefitof theclub.

Par4discussessomeof thechallengesarisingfromsustainableresourceutilisation:
inter-sectoralandintra-provincialcompetitionforwater,expansionof agricultureand
forestryversustheprotectionofhabitatsandbiodiversity;extensionofminingintothe
coastalandshelfzones;theappropriateformandlocationofsettlementsin relationto
resourceconservationandtheenhancementofregionalsenseofplace.



RECOVERYOFFYNBOSVEGETATIONAFTERALIENCLEARING
ANDFIRE:BESTMANAGEMENTOPTIONS

WHATWELEARNFROMHYBRADIZINGBETWEENSPECIESOF
PROTEACEAE?

DrP.M.Holmes,
CapeEcologicalServices,

23OreyersdalRd,
Bergvliet,7945;

TeVFax:(021)7127816;
email:prebelo@mweb.co.za

Themainaimsof alienvegetationclearingin thefynbosbiomeareto enhancethe
conservationvalueof the landand to increasethe watersupplyfrom mountain
catchments,or both. In orderto meettheseaims,goodindgenousvegetation
recoveryis required,with the restorationof the majorplant functionalguildsa
necessarygoal. In addition,conservationobjectivesmayrequirethatdiversitybe
restored,includnganyspecieshistoricallyoccurringatthesite.

Potentialfynbosrecruitmentfromsoil-storedseedbanksis good,evenin relatively
old,densealienstands.However,toachievepotentialrecruitmentlevels,germination
fromthesoil-seedbankandsubsequentestablishmenthastobemaximised.Factors
thatreduceseedgerminationincludedeepburialof seeds,inadequategermination
cuesanddeathdueto highsoiltemperaturesduringhotfires. Establishmentfailure
mayresultfromadversepost-firegrowingconditions(e.g.drought,or resultingfroma
seasonalgermination)andherbicidedrift. Resultsfromtwostudieswillbepresented.
Thefirststudyinvestigatedtheeffectsofcfrfferentalienclearingmethodsandfireon
fynbosrecovery.Thesecondstudyinvestigatedthe effectivenessof post-firesoil
scarificationat Iowandhighfuelmicrositesinpromotingfynbosseedingrecruitment.
Resultswillbedscussedin termsofbestmanagementoptionsformaximisingfynbos
recoveryatlong-invadedsites.

DRGAlLUTTLEJOHN,A. ROBYN,SCOETZEE
ARCFYNBOS
PrivateBagX 1

ELSENBURG,7607

Proteaceaehavebeenhybridizingon theirownfor manyyears. Theinterspecific
hybridsseldomspreadyethybraidsareverycommon.

Interestinglessonsarelearntfromattemptstohybridzebyhandcontrolledpollination.

Thesewillbe presentedfor the commerciallyimportantgeneraof Proteaceaefrom
SouthernAfrica

BIODIVERSITYCONSERVATIONINTHECITY.
WHYBOTHER?

KEMaze'andT Rebel02

,BotanicalSocietyof SA;
2NationalBotanicalInstitute

PrivateBagX 10
NEWLANDS,7725

TheCapeMetropolitanArea(CMA)hasa highernumberofendemicandROBplant
speciesthananyothercityin theworld.Ofthetwocentresofendemismwithinthe
CMA(Le.theCapePeninsulaandCapeFlats)theCapeFlatsismostthreatened.The
remainingpocketsof naturalveldonthelowlandsof theCMAcollectivelyharboura
numberofendemicaswellasreddatabookspecies.Someof theremainingareasof
naturalveldontheCapeRatshavetheworldshighestdensitiesof ROBspeciesfora
continentalareaofthissize(i.e.greaterthan22ROBspeciesperkm2).

Theconservationimportanceof thesevegetationremnantswasrecognisedseveral
yearsback,however,at thistimeurbanconservationwasdistinctlyunpopularamong
the conservationfraternity.Littleprogresswasmadetowardprovidingconservation
statusandmanagementto the importantareasidentified.Today,someof these
importantareashavebeenlosttodevelopmentandthreatstotheremainingareasare
greaterthanever.Shortof conservingmostremainingvegetationremnantson the
CapeFlatsnopragmaticorstrategicconservationplanexiststoensurethelong-term
conservationoftheCapeFlatsflora.



TheBotanicalSocietyin collaborationwiththe NationalBotanicalInstituteandthe
CapeMetropolitanCouncil,recentlyundertooka conservationplanningstudywhich
aimedtoidentifya minimumsetof areasthatcollectivelywouldconservetheunique
elementsof the CapeFlatsflora.We assessedspecieslistsfrom 120 siteson
lowlandsof the CMA includingstrandveld,sandplain fynbosand resnoterveld
vegetationtypes.Eachspecieswascategorisedin termsof it endemicallyandROB
status.Therewerea totalof 1466indigenousplantspeciesin thedatabase,ofwhich
76wereCapeFlatsendemicsand128listedasROBspecies.

Theconservationgoalwasto conserveat leasttwopopulationsof eachCapeFlats
endemicandat leasttwopopulationsof eachof the mostthreatenedof the ROB
speciesusingan iterativereserveselectionprocedure.In termsof thesegoalsthe
adequacyof theexistingconservationsystemwasquantitativelyassessedandfound
tobedeficientFactorsimportantforecologicalprocesses(Le.longtermpersistence
ofspecies)andphysicalvulnerabilityofareaswerealsoincorporatedintothereserve
selectionprocess.

Atthetimeofwritingthisabstract,finalresultsonthenumberandcompositionofsites
requiredto fulfill the conservationgoal were not available.Progresson and
suggestionsfor the implementationof the resultswithinthe urbancontextare
discussed.

ALIENCLEARINGANDESTABLISHINGA PRIVATENATURE
RESERVE
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PrivateBaxx12
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in 1994a pineplantationwhichwasplantedin theearly1950'swasfelledfor timber.
A slideillustratedtalkonhowandwhyandwhatresulted,willgiveanindicationof the
resilienceofFynbos.

Theowner/mangerof Honingklipintendsto declarea largetractof the farmas a
privatenaturereserve.Reasonsforthisdecisionagainillustratedwithslides,willbe
presented.
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TherehasbeenlargescalefundingbyboththeGovemmentandtheprivatesectorof
the Working-forWaterprogrammewhichis activein manyregionsof the country.
One justificationfor this programmeof alien tree removalis the streamflow
enhancementwhichis believedtofollowthereplacementofdensestandsof invasive
treesby indgenous,largelyherbaceousplantcommunities.Oftenthe mostdense
standsof invadertrees occurwithin riparianzones,wherea new changein
evapotranspiration(ET) followingclearingcan be expectedto alter rates of
streamflow.

)

i

Fewdataareavailable,however,to convincinglysupportthisassuf1l)tion.Results
froma numberof researchcatchmentshaveconsistentlyshownthat afforestation
significantlydecreasesstream-flowwhere the pre-afforestationvegetationwas
mountaingrasslandor fynbos. Thenet differencein ETbetweenthicketsof alien
treesandriparianfynbosmaybe quitedifferent,however,dueto the favourable
conditionsofsoilwateravailabilityandplantgrowthin riparianzones,aswellasthe
poorlyknownwaterusecharacteristicsofthemajorspeciesofalientrees.Thispaper
reportstheresultsof a comparativestudyof ETfroma riparianfynboscommunity,
andtransportationfromariparianthicketofwattle(Acaciameamsii)attwositesinthe
WestemCape.

A riparianfynbossitewaschosenin the upperreachesof theJonkershoekValley,
closeto theEerste Rivier.A 12monthrecordof 20minuteevaporationratesfrom
thissitewasrecordedusingtheBowenrationenergybalancetechnique.

A closedcanopyof seif-establishedwattlein the Wellingtonareawas chosento
providecomparativewaterusedata. Theheatpulsevelocitytechniquewasusedto
recordhourlysapflowratesinsixsampletreesrepresentingtherangeoftree.sizesin
thethicket. Totaldailysapflowin all sampletreeswasverycloselycorrelatedto
meandailyvapourpressurefelicityoftheair,scaledbythenumberof daylighthours.
Thesampletreesweredestroyedbyawildfireaftersevenmonthsofdatacollection.



However,thedailysapflowNPDrelationwasfoundtobeconstantoverthemonitoring
period,whichspannedwe~winterconditionsin latewinteraswellasveryhotanddry
conditionsinlatesummer.Indicatinganabsenceofstressdueto soilwaterdeficits.
Itwasassumedthereforethatthesamerelationshipswouldholdthroughouttheyear,
andcouldthereforebe usedto predictwattletranspirationat the Jonkershoeksite
usingtheVPDdatacollectedbytheBowenrationsystem.

Theposterprovidesa detaileddescriptionof theafferentpatternsofwateruse,and
exploressomeimplicationarisingfromtheresults.

ASSESSINGTHREATSTOBIODIVERSITYANDTHEEFFICIENCY
OFTHEEXISTINGCONSERVATIONSYSTEMINTHECAPE
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Thispartof the CAPEprojectaimsto providean objective,and spatially-explicit,
assessmentof thethreatsto terrestrialbiodiversityandtheefficiencyof thecurrent
reservesystemin conservingthe CFR'sterrestrialbiociversity.Theseareessential
requirementsfor theformulationof a systematicplanfor conservationof the region
basedonirreplaceabilityandvulnerability.

It is themissionof CapeNatureConservation(CNC)tofulfillits obligationregarding
themaintenanceofbiociversityin theWesternCapeProvince(WCP)as requiredby
theEnvironmentalConservationAct(1997),theWhitePaperontheConservationand
SustainableUse of SouthAfrica'sBiologicalDiversity(1998),as well as the
obligationsto theInternationalConventionon BiologicalDiversityandthe Provincial
NatureConservationOrdinance(OrdinanceNo.19of1974)anditsRegulations.

During1998CNClaunchedits Stateof Biociversity(SOB)Programmewhichaimsto
describe,map,analyseandinterprettheinformationonbiodiversityof theWCP.Of
necessityallpersonsandinstitutesinvolvedwithplantsandanimalsneedstobepart
of thisprogramme.An infrastructurehasbeencreatedtocapture,store,retrieveand
manipulatecurrentand futurebiologicaldata on the animalsand plantsin the
Province.This will be the basis from which the conservationstatus of all
specieslhabitatswill be reviewedand recommendationswill be made,e.g., the
establishmentof an optimallyplacedconstellationof representativeconservation
areas(bothpublicandprivate).Theprogrammealsoaimsto continuouslyevaluate
conservationperformance,progressandachievements.

The mostpressingthreatsto terrestrialbiodiversityin the CFRare urbanization,
agriculture,forestryandinvasivealientreesandshrubs.Thespatialextentof these
factorswasassessedusingsatelliteimagery(variousotherdatasourceswereutilized
to improveresolutioninsomecases).

WecompiledanaccurateGIScoverageof primaryconservationareasin the CFR
(thosewiththe highestconservationstatus:nationalparks,provincialreservesand
reservesproclaimedin termsof theForestAct).Thesedatawereusedto assessthe
conservationstatusof87BroadHabitatUnits(BHUs)acrosstheCFR(thederivation
of theseunitsis discussedin a previouspresentation).Usingobjectively-defined
assessmentsof the proportionof BHUsthat needto be conserved("conservation
targets"),we determinedirreplaceabilityscoresfor remainingnaturalvegetationin
eachof approximately3000cells(eachabout5kmX 7kmin extent)throughoutthe
CFR.

Conservationprioritiesfor each cell were derivedfrom summedvalues of
irreplaceabilityandvulnerability(separatevulnerabilityindceswerederivedfor each
of the main threat categories).GIS coverage'sshowingthe distributionof
conservationpriorities,scoredon thebasisof irreplaceabilityandvulnerabilityform
thebasisfortheobjectiveconservationplanningphaseofCAPE.

TheSOBProgrammeis,bynature,anongoingprocessandis beingimplementedin
stages
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The KogelbergBiosphereReservewas registeredby UNESCOin December1998
andnowformspartoftheworldnetworkof360biospherereservesin80countries.It
isthefirstofficiallynominatedbiospherereserveinSouthAfrica.
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The KogelbergBiosphereReserveis jointlymanagedby representativesfromall
stakeholderswithinthe regionthroughthe managementcommittee.Varioussub-
committeesareresponsiblefor theday-to-daymanagementof specificgeographical
areas.The managementof the core comprisesco-ordinationand co-operation
betweenallthedifferentlandmanagersfromthevariousauthorities.
Thebiospherereservesuppliesa basisfor sustainableliving.Thus,as anoutflowof
the biospherereserve,activitieson educationand communicationare being
implementedin the region.This includesteachertrainingworkshops,information
sessions,displays,informationboards,andpamphletsoncertaintopics.Landowners
arebeinginformedonthebenefitsofwisewateruse,safewasteandsewagedsposal
andrecycling.Privatelandownersarebeingdrawnintopartnerships,forexamplein
formingconservancies,andalsoindevelopingvariousrecreationalfacilities.

Thisstudyexploredthe dynamicsof invasionsof fourPinusspeciesin a complex
fragmentedlandscape.Theroleofenvironmentalfactors,naturalandanthropogenic
disturbancein relationto invasionhistorywasassessedfor differentstagesin the
invasionprocess,usinga GeographicInformationSystem.Pinesescapedfrom
plantationsoverthepast50yearsandspreadintothe naturalsemi-aridshrubland
(renosterveld).The pattemof spreadwas comparedwith a simulatedrandom
distributionusinglogisticregressionand recursivemodeling(FIRMsoftware).11
environmentalvariableswereincludedin the analysis:altitude,aspect,pH of soil,
vegetationtype,vegetationdensity,vegetationheight,fire,grazingtype,proximityto
rivers,andproximitytofragmentedges.Pinesweremorecommonathighaltitude,on
south-facingslopesandon relativelyacidicsoils.Lesspinesoccuronvegetationof
Iowdensity.Establishmentofdensepatchesfromisolatedtreesinthelandscapewas
afunctionoffirehistoryalone.Mapsofhabitatsuitabilitywereproducedtopredictthe
occurrenceofpines.Thepredictionswere75%accurateusinglogisticregressionand
85%usingrecursivemodeling.Modelscalibratedwith20%ofthedataset,usingolder
trees(trees>4m),werestill 65%accurate.Althoughpattemsof spreadcouldbe
accuratelypredictedfromtheearlystageofinvasion,fragmentedlandscapes,strongly
modifiedbyhumanactivities,revealacomplexsituationwherethespreadof invasive
speciesremainsdifficultto predictin a longterm. Thedynamicsof invasionare
discussedinrelationtochangesinlanduseanddisturbanceregime.

Twoofthemostimportantprojects,arethecompilationofamanagementplanforthe
greatercoreandbufferof thebiospherereserve,andplanningtowardsa monitoring
programfortheentirebiospherereserve.Themonitoringprogramwillbedealtwithin
phasesofwhichthecurrentfirstphaseisa scopingexercise.

All currentandplannedactivitieswhichlink to the managementof the Kogelberg
BiosphereReservewillbediscussedbriefly.
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TheKleinKarooRuralWaterSupplySchemesuppliespurifiedwaterto Dysseldorp
andfarmersin the OlifantsRiverValleyand GamkaRiverValley. Thewateris
abstractedfrom18boreholeslocatedin andaroundthe KammanassieMountains
nearDysseldorp,andtheRooibergnearCalitzdorp.Thewateris distributedto the
ruralareasviaanextensivepipelinenetworkofover350km.

Recently,however,it wasestablishedthattheyieldof theschemewassubstantially
lowerthantheoriginalestimate.DWAFis thereforecurrentlyinvestigatingpossible
augmentationoptions,which amongstothers,includethe abstractionof more
groundwaterfromTMGaquifers.

Actingassinksinthelandsc~e,freshwaterecosystemsaregreatlythreatenedbymost
anthropogenicactivitiesthattakeplacetheircatchments.Thiscoupledwiththefactthat
freshwateris probablythe mostvaluableandabusedresourcein theCapeAoristic
Region,paintsableakpictureforthebiotathatisdependentonit.
ThefreshwatercomponentoftheCapeActionPlanfortheEnvironmentaimstoidentify
priorityareas(systemsandprocesses)for theconservationof bioolVersityassociated
withfreshwaterecosystems.
Analysesofbioticdversityandtheconservationneedsofspecifictaxawereusedasa
startingpoint C~e NatureConservationandspecialistsfromJLBSmithInstituteof
IchthyologyandAlbanyMuseumidentifiedand mappedthe conservationneedsof
amphibians,reptilesandfish."ImportantBirdareasof SouthAfrica"a studythatwas
recentlycompletedbytheAvianDemographyUnitatUCTwasusedtoidentifyil1lX>rtant
areasfor the conservationof birdsassociatedwith freshwaterecosystems.The
FreshwaterResearchUnit identifiedimportantareasfor invertebratesandgeneral
featuresof riverineecosystems.Whilebioticdiversityperseshouldnotbeusedasthe
onlyindicatorof theconservationimportanceofanecosystem,it cangiveanindcation
oftheconservationstatusofanecosystem.
An analysisof ecosystemprocessesindcatesthe relativeimportanceof indvidJal
communitiesandtheprocessesthatthreatenfreshwaterecosystems.Thesustainable
conservationofbiodiversityis dependentonanunderstandngof theseprocesses(for
instancenutrientcycling,migration,waterflowandgeneticprocesses).Furthermoreit is
onlythroughlookingatecosystemprocessesthatwecanbesurethatthelesser-known
organismsarealsoincludedintheconservationactionplan.
Theidentificationof threatswill aid in the measurementof vulnerabilityof specific
systems,whichwillindcatetheconservationimportanceof thesystemandthepriority
valueforitsconservation.
The mainaimof this projectis to indicatepriorityareasfor the conservationof
biodiversity.Thestudygoesfurther,however,in thatit alsoidentifiesshortcomingsin
ourunderstandingof, anddatasetson,thebiodversityassociatedwithfreshwater
ecosystemsthatwillhelptofocusresearchprioritiesinthenearfuture.

Conservationorganisationsare seriouslyconcernedaboutthe long-termeffectof
suchgroundwaterabstractionschemesonspringsin CapeFoldMountains,asthese
springssupportmanyhabitatspecialistspecieswhichare oftenendemicto a
particularseepagearea.Themainenvironmentalconcernsrelatedto thisprojectwill
behighlightedanddscussed.
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In the nutrient-poorfynbos,the specificmake up of soilnutrientscan have profound
effectson species compositionand communitystructure. Whatthen happenswhen
soils are enrichedvia the nitrogen-fixingactivityof alien invasiveplants? We are
investigatinghow effectivetwo differentnitrogen-fixingalien invasiveplants (Acacia
salignaandanagriculturalfieldlupin)areatchangingsoilsinacid-sandfynbos,how
clearingalienplantseffectssoils,andwhetheranyoftheecosystemleveleffectsof
alienplantscan altersuccessivefynboscommunities.Plotshave been establishedin
grasslandlupinto compareannualN-fixersandnon-fixers,in acacia and fynbosto
comparebetweenperennialN-fixersandnon-fixers,andinclearedacaciastandsto
lookat the impactsofongoingrestorationefforts.Wewillbe discussingresultsfrom
anongoingstudyinnetN mineralizationusingnonexchangeresinbags.Prelininary
data show that althoughN mineralizationand nitrificationare Iow acrossall
treatments,levelsarehigherunderN-fixingplants,prbablydueto thehigherlevelsof
organicmatter.Monthlycomparisonsindicatea peakin mineralizaitionwiththefirst
rainsofthewinter(April/May),suggestingthatthisprocessis largelydrivenbywater
availability.Biomesandlitterfallstudiesshowthatin boththeannualandperennial
systems,N-Fixershavegreaterbiomesreturntothe soilthannon-fixers.Futurelab
workwill includequantificationand decompositionratesandnitrogenlevelsof the
differentplantspecies,N dilutionexperimentsto investigategrossN mineralization
andimmobilization,anda glasshousebioassayexperimenttoshowhowgrowthrates
ofasingleplantspecieschangebetweenthedifferentsoils.
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