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Executive Summary

Maps of Critical Biodiversity Aresa(CBA Mapshave been used successfully to inform |arse

planning andand-basedprotectedarea expansion in Soufkfrica for many yearsTheyare one of the

key tools for protecting terrestriahnd inland waterbiodiversity and for supporting sustainable
developmenton land ThistechnicalNB LJ2 NIi RS a ONX 6 Sa Coadali#dVarideNA O Qa
Spatial Biodivergy PlanVersion 12, comprisingthe National Coastal and Marin€BA Map and
accompanying sease guidelinesThe intent of tis planisto 02y a2f ARF S GKS 0A2RA¢
spatial prioritisation of the South Africagoast andoceanto provide inputs mto national Marine

Spatial Planning (MSB$ well as other planning and decisiorakingprocessesThis id0 ensure ttat

marine biodiversity assets and ecological infrastructure are secuned that developmentof the

ocean economjys sustainableTheplanbuilds on progress achieved through the National Biodiversity
Assessmeri2018 Benguela Current Marine Spatial Management and Govern@Ma&ISMA) Project

on Ecologically or Biologically Significant Marine Areas (EB&#&)ork that supported the
declaration of ® newmarine protected areadMPA9 in 2019

The overall goabf the National Coastal and Marine Spatial Biodiversity Blarsafeguard a sufficient,
representative sample of coastal and marine biodiversity that can persist into the future, in support
of sustainable economic development. The key objectives are to:

1 Provide a robust, systematic spatial biodiversity prioritisatthat follows international best
practice in systematic conservation planning

1 Adequately represent biodiversity patterns and ecological processes in a design that is
spatially efficient and well connected

1 Avoid spatial overlap (conflict) with other secs where possible, but still meet targets for all
biodiversity features

T PNEPOPARS GKS o0Faira F2NJ GKS O0A2RAQOSNEAGE aSOdi2z2N

1 Provide a robust starting point to support other arbased processesuch as MPA expansion

A CBA Map presents a spatial plan for the natural environment, designed to inform planning and
decisionmaking in support of sustainable developmelmtterms of the Technical Guidelines for CBA
Maps developed by the South Africaathdnal Biodiversity Institut¢SANBI 2017CBA Maps must be
developed using the principles of systematic biodiversity plannifgese mapsomprise three
categories of biodiversity priority area$’rotected Areas, Critical Biodiversity Areas (CBAs) and
Ecological Support Areas (ESAshich are jointly important or the persistence of a viable
representative sample of all ecosystem types and spe@sswell as the lorderm ecological
functioningand connectivityof the landscap@r seascapas a whole.

Protected Areas, CBAs and ESAs are discrete map catebatiede not overlap, and have their own
specific management objectives. For Protected Areas, these objectives are as per their gazetted
management plans. For CBAs, the objective is to maintain these areassistore them toa natural

or nearnatural stde, and for ESAs, the objective is avoid further deterioration in ecological
condition Management recommendations factivities within CBAs and ES#s then determined
according to the compatibilityof each activitywith the respective management dgtives The
assessment of activity compatibility andsociatednanagement recommendations form the sese
guidelinesthat accompany the CBA Map



The planning domain comprises the South African mainland marine territory, extending from the dune

base to theouter edge of theexclusive economic zone, with provision made for aligning the new

marine biodiversity priorities with those on land and withjackent countriesThis planning domain

was split intoplanning units comprising MQ 3INARI ¢ A (K (0 K 8litha iKguthiZa RSt A y S
were codedo these planning units, which in turn formed the basis of the spatial prioritisation analysis

Versionl.2 of the National Coastal and Marir@A Mapncludes976 biodiversity featuresaind design
elements The biodiversity featuren=437)include ecosystem types (n=190 featuredijtributions

and areas of importance fapeciessuch as turtles, sirds, dolphins, whales, seatharksand rays
(n=188features); unique or special habitats or features (BEcological processes (r8)iecological
infrastructure (n=2); and existing priority areas24). The design elementa=53) are grouged into

the following categoriesedgematching and aligning priority areas across landsea,acrossshared
international boundaries and with existing initiatives (’52); culturally important areas (n$);
ecological condition (n=332%nd climatechange adaptation (n=149J.argets were set for each of
these features using heuristics principles. The difference between biodiversity features and design
elements is that the targets for the former are required to be met, whereas design eleraents
rather to guide selection where there is choice and therefore the targets are not required to be met.

Thecost layelis a spatial representation @freas to be avoided in spatial prioritisatiolhcomprises

four components, two of which specificalim to reduce conflict with 19 different sectoggetroleum,
mining, a variety of fisheries, aquaculture, and transp®tie other twocomponentsrelate to the
cumulative impact of past and current activities, and the afi@akn?) of the planning unitsAreas

with higher values (i.e., that carry more conflict, and are more impacted) are avoided more strongly
in the analysis, but castill be selected if these are the only options for meeting biodiversity feature
targets.

All spatial prioritisation wasonductedusingthe decisionsupport software Marxan with parameter
calibrations following the guidelindsr good practiceTwo scenarios of Marxan weran, each time
with 100 runs of 1 billion iterations. After the firstenario, planning units seted x90% of the time
were lockedinto the solution of the second scenario, and Marxan was reRmom these outputs,
CBAs were identifiedCBA 1s (irreplaceable to neiareplaceable sites) were those selected 100% of
the time in the first scenario, and BRs (bestlesign sites) were those selecte8% ofthe timein

the second scenarjovhich is the selectiodrequency threshold at which all biodiversity feature
targets were met at a 95% level.

Given that some CBAs were not in natural or reatural ecological condition but still have very high
biodiversityimportanceand are needed to meet biodiversity feature targeBBA 1 and 2 were split
into two types based on their ecological conditic@A Natural sites have natural/neaatural
ecological conditionwith the management objective of maintaining the sitasthat natural/near
natural state and CBA Restore sites have moderately modified or poorer ecological conditibn
the management bjective to improve ecological condition and, in the long term, restore these sites
to a natural/nearnatural state, or asloseto that state as possibléAs a minimumn CBA Restore
sites further deterioration in ecological conditionust be avoidedand options for future restoration
must bemaintained. TheESAdncludeall portions of EBSAs that are not alreadthin MPAs or CBAs
and a 5-km bufferareaaroundall MPAs(where these areas are not already CBAs or E8#hk)the
exception of theeasternedge of Robben Island MPA in Table Béwgre a 1.5km bufferarea was
applied The National Coastal and Marine CBA Map thus compris4%MPAs 18%CBA Natural



(12.3% CBA 1, 5.7% CBA3Z%CBA Restore (2.2% CBA 1, 1.4% CBA 2,@0te&ESAsTherefore,in
total, biodiversity priority areas make 88.6%2 ¥ { 2dzi K ! FNA Ol Q& YIAyf |l yR

The seause guidelines tableomprises a list odill seauseactivitiesgroupedinto broad sea ses and
related MSP zonesand indicates which activities are compatible, not compatidave restricted
compatibilitywith the management objectiveeof CBAgNatural, Restoreand ESAsand noting that
activities in MPAs are managed according to thezetted regulationsThecompatibilityassessment
between activities and the management objectivasilds onthe principles of the IUCN Red List of
Ecosystems criterion C3, which considers the extent and severity of degradatitive toa reference
condition of natural It thusalso draws from the analysis of ecological condition of marine ecosystem
types inthe National Biodiversity Assessment 2018, especially the ecosymessure matrixwhich

in turn was used in the ecosystem threat status assessment in NBA(20d¢h also included an
assessment of criterion C3)

Activities that were assessed as betmmnpatiblewith the management objectives of CBAs and ESAs
are recommended to bepermitted in those areasccording to theexistingrules and regulationfor

that activity(general) activities that aranot compatible araecommended to bgrohibited. Activities

with restricted compatibility require a detailed assessment to determine whethéhe
recommendation is thatthey should be permitted (general), permitted subject to additional
regulations (consent), or prohibited, depending on a variety of factBxamples of these factors
include: the ecosystem type in which the activity occurs; the intensity of the activity; gear types, etc.
Management recommendations and regulations for these activities nee@ke into accounthe
context in which theactivities take place or are proposed to take place. It is also critical to take
cumulative impacts into account, which may have implications for the intensity, extent ortbgen
presence of activities, especially new or expanding activities in a biodiversititypeiea.Given that
there is a deliberate effort to align biodiversity priority areas across the-tamadinterface in the
coastal zonethere is brief reference to the landuse guidelines in the four coastal provindes
Appendix 3

The development of theNational Coastadnd Marine CBA Map and seae guideliness an iterative
processand therefore attention is paid tadatagaps and limitations that need to be addressed in the
next versions Theintention is to; continue to enhance adlict avoidance with other sectors in the
spatial prioritisation, especially addressing unmapped areas of highkaegt; expanding theuite of
input datasets especially for species; strengthen inclusion of ecological corridors, connectivity,
ecologicainfrastructure ecological processesnd taditional, scientific, technical, and technological
knowledge of indigenous and local communitiearther work is underway to refine coastal priorities
by improved lanesea integration, including estuariesidtalso anticipated that the sasse guidelines

will continue to be refined, and finally, revisions to the Technical Guidelines are recommended
following the advances made through this procedrk will continueto iteratively update and
improve the Natimal Coastal and Maringpatial Biodiversity Plan oveme.

This technical report comprisesight chapters, andive appendices. The first three chapters give
background information and context, before the analyses and results are presented. The badkgrou
information starts with an introduction (Chapter 1), followed by definitions and a description of the
coastal and marine environment in South Africa (Chapter 2). Background to systematic biodiversity
planning is then presented, including how it is apglin South Africa, especially developingCBA

Maps (Chapter 3). The methodology for developing the National Coastal and Marine CBA Map is

Y |



described (Chapter 4), including descriptions of the planning domain, input layers, biodiversity targets,
costlayer, and analysis methods. The National Coastal and Marine CBA Map is presented (Chapter 5),
together with the seause guidelinesind links to MSEChapter §. Finally, gaps, limitations, and plans

for future work are outlined (Chaptef), and the referaces used the report are listed (Chap&r

Thefive appendices provide supplementary information, including verification of target achievement
(Appendix 1), an inventory of datasets used and proposed to be used in the analyses (Appendix 2),
details on tle CBA Map subategories, alignment with landased protected areas, CBAs and ESAs,
with reference to the coastal landse guidelines (Appendix 3)etails on the stakeholder
engagements for the National Coastal and Marine Spatial Biodiversity Plan tedbéan held to date
(Appendixd) andthe progress made through the iterative improvements is documented in the version
history (Appendixb). A list of figures, tables and acronyms are given at the end of the report, as well
as a glossary of key terms.

12 April 2022
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Seause guidelines Versidh?2 (Released 2-04-2022). List of all seaise activities, grouped by their broad sea
use and Marine Spatial Planning (MSP) Zones, asgbssedaccording to their compatibility with the
management objective of Critical Biodiversity Areas {SBACBA Natural; CBA= CBA Restgrand Ecological
Support Area(ESA). Activity compatibility is given as Y = yes, compaiblestricted compatibilitypr N = not
compatible.Marine ProtectedAreas (MPASs) are managed according to their gazetted regulations.

Broad sea

use

ConservatioBiodiversity Zones Expansion of plde&sed conservation measures (e.g., MPA ex
Beach recreation, mootorised water sports
Ecotourism (e.g., shark cage diving, whale watching)
SCUBA diving

Marine Tourism Zone |Motorised water sports (e.g., jet skis)

Recreational fishing (slyprebased, bodtased and spearfishing
Shark control: exclusiets

Shark control: drumlines and gillnets

Protection of sites of heritage importance, including thijistenecki
Protection of sites of seascape value

Abalone harvesting

Linefishing

Demersal shark longlining

Demersal hake longlining

Midwaterawling

Pelagic longlining

Small pelagics fishing

South coast rock lobster harvesting

Squid harvesting

Tuna pole fishing

West coast rock lobster harvesting

Crustacean trawling

Demersal hake trawling (inshore and offshore)

Hake handlining

Seaweed harvesting

Commercial white mussel harvesting

Beach seining

Gillnetting

Kelp harvesting

Oyster harvesting

Smaliscale fishing

Associated MSP Zones Associated sese activities

CB

Recreation
andtourism

Heritage |Heritage Conservation Z

Commerciahd Sma$cal
Fishing Zose

Fisheries

Fisheries Resource
Protection Zone
AquaculturelAquaculture Zone Seabased aquaculture

Mining: prospecting (destructive)

Mining Mining Zone Mining: prospecting (destructive, e.g., bulk sampling)
Mining: mining construction and opérations

Petroleum: exploration {neasive)

Petroleum: exploration (invasive, e.g., exploration wells)
Petroleum: productibn

Petroleumil@and gas pipelines

Seause activities as per gazetted MPA regulations

Resource protection

Petroleum |Petroleum Zone

Renewable

Renewable Energy ZongRenewable energy installations
Energy

Military training and practice areas

Missile testimggounds

Designated shipping lanes (including port approach zones)
Anchorage areas

Transport |Maritime Transport ZongBunkering

Ports and harbonew)

Dumping of dredged material

Defence Military Zone

z|z|z|n|o|o|o| 2 |Zz|z|m|0|Z|Z2|02] < ;DD B000ZZ0000z0ZZZzz0<|<Z2<20</<<]<
z|z|z|no|n|n| o |Zz|z|m|0|Z|Z|0|"0| < |B|H|0|D|D|DD|0|D|Z00| 00D 00 00DDO<|<D<00<<<]<
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<.
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Sgc;ad €8 Associated MSP Zones Associated seme activities %

Underwater Infrastructur{Pipelines (excluding oil and gas)

Zone Undersea cablgsw installations)

Landbased Infrastructurg Coastal development (new installations, including piers, brea|
Zone seawall8)

Disposal Zone Wastavate(new installations)

Seawater abstraction an{Seawater abstraction and disposal (e.g., desalination)
disposal Seawater abstraction and disposala@ugculture dispgsal

Infrastructur,

Abstraction
and Disposs

2|10z 2 (2|2

1The activity should not be permitted to G&Atiacause it is not compatible witksihectivananagement objective. How|
if significant mineral or petroleum resources are identified during prospecting/expsaiatitiontbéththsite as a GRid be
reevaluated as part of compromigstiationim current or future M8BcessesThis would require altern&@iasand/oi
biodiversityffsets to be identified. Howeitds, iifot possibte identify alternative CBAs to meet targets for the same
features that are found at thétsgegecommended that thetyiviainprohibited

2Therecommendguiohibitioaf the activity in CBAs (because it is not compatible with the manage mefierrljetttes&)cati
of the biodiversity disturbance rather than theofdbatipetroleum resoulfcpetrolan production is possible using lateral
or other techniques that do not result in any impacts on biodiversitAstiiartiproduction may be treateulsasivtyvith
restricted compatibility (i.e., recommended to be a consent activity)

3New castal development shawltlbe permittéd CBA Restore sites unless it is part of rehabilitation and restoratio
improve ecological condition.

Vil
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Review to support the inclusion of climate change resilieand genetic connectivity ir
coastal and marine biodiversity plans for South Afrildsis documentcompiled by Tatjane
Baleta, may bavailable on request to Prof. Kerry Sink (k.sink@sanbi.org.za).

Responses to comments from theformation Sharing Session held 88 Ocbber 2020.
Available on theeBSA Portal

Links tovarious relatedesourcesavailable on theeBSA Portalncludes links to the Nationz
Biodiversity Assessment 2018 Marine and Coast reports; information on Ecologic:
Biologically Significant Marine Areas; Technical Guidelines for developing CBA Maps;
of presentations from the Information Sharing Session held on 22 October 2020; a short
explaining Marine Spatial Planning (available in four official languages); and more.
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1. Introduction

1.1. What is the National Coastal and Marine Spatial Biodiversity Plan?

This technical report presentgersion 1.2 of the National Map of Critical Biodiversity Areaand
Ecological Support Areg§€BA Map) and associated st S I dzA RSt Ay Sa F2NJ { 2 dzi K
marine environmentA CBA Maps a spatial plan for the natural environmeimfended to inform
planning and decisiemaking in support of sustainable development. It comprises a portfolio of
biodiversity priority areaghat are identified using principles of systematic biodiversitynplag.
These priority areaare important for conserving a representative sample of ecosystems and species,
for maintaining ecological processesid ecological infrastructureand for providing ecosystem
servicefSANBI 2016)he seaise guidelinegnhancethe useof the CBA Mam a range of planning

and decisionmaking processeBy indicating the compatibility of variouseause activities with the
different biodiversity priority areaso thatthe broad management objectivier eachpriority areacan

be maintained Together, the CBA Map and sese guidehes form a Spatial Biodiversity PJamith

the overallgoal of safeguarding a sufficient, representative sample of coastal and marine biodiversity
that can persist into the future, in support of sustainable economic developifsert Sectiod.1for

the planning objectives that support this gaal)

1.2. Why was the National Coastal and Marine Spatial Biodiversity Plan developed, and how is it envisaged to be
used?

OperationPhakisa is a presidentiatean economynitiative that was launched in 2014 to help fast

track implementation of the National Development Pi@epublic of South Africa 2014)peration

Phakisa Oceans Economy aimsrtoak the economic potential of South Africa's oce@idspartment

of Planning Monitoring and Evaluation 2015)ith a view to acceleratingliversification and
intensification of activitesn i KS O2dzy G N2 Qa O2Faidlf 12yS FyR 20§
Recognising the need to plan for these activities, South Africa is developing a nationakeutditi

Marine Spatial Plan (MSP).

Onlan& (G KS 0A2RA OGS NAA intd muitiS«otoral Naihaing prodessésduitalert 16 LIdzi
MSP)akes the form of a CBAdp (Botts et al. 2019)To date, CBA Maps have been compiled for the
whole landbased portion of the countryterrestrial and inland aquatic realmsas well as for the
marine area adjacent to KwaZdNatal(Harris et al. 2012)he NationaBiodiversity Assessment 2018
(Skowno et al. 2019avith its updated ecosystem ma@and assessmentprovided an opportunity
for a preliminaryNational Coastand Marine CBA Maf)/ersion 0}o be developedHarris andSink
2019) This was substantially expanded throughr subsequent iterations prior to the current version
(Version 12). In developinghe National Coastal and Marir@BA Mapwe consolidate several past
and present spatial assessment and plannintiaitives to provide a coherent map of the coastal and
marine biodiversity priority areas in South Africa threuire focused management measurts
support sustainable development of the blue economy. These initiatives incthdemost recent
classificaibbn, mapping and assessment of coastal and marine biodiversity in South(Afaices et al.
2019a; Harris et al. 2019f; Sink et al. 201%dentification, revised delineation and proposed

YIn the academic literature, this is referred to as Systen@tinservation Planning (SCP). However, SCP is often
interpreted as being about spatial prioritisation for protected area expansity. Given the broader application
of SCP in South Africa, where it is used to identify spatial priorities to inform ¢airseause planning and
decisionmaking, it is more appropriately referred to as systematic biodiversity planning.

1



management of Ecologically or BiolodigeSignificant Marine Areg&BSAs; MABMA 2020h)and
other spatial prioritisations done atational, provincial localor other subnational scales, e.gthe
Offshore Marine Protected Areas (OMPA) projégink et al. 2011)and theAlgoa Bay Systematic
Conservation Pla(Algoa Bay Project 2019)

There are several ways in which tRational Coastal and Marine Spatial Biodiversity B&anbe used.
First, itis aconsolidationof the bi2 RA @GS NE A (& & S O theidhode, itchdinformn the  LINA 2 N
multi-sectoral MSP procegEigurel), as per the MSP Act: Nb6 of 2018(Republic of South Africa
2018) in the same way that CBA Maps with accompanying -las®l guidelines informSpatial
Development Frameworksn landin terms of the Spatial Planning and Land Use Management Act
(SPLUMA; Act 16 of 2013)xcordinglythe National Coastal and Marine CBA Map and accompanying
seause guidelines haverovided the basis fothe draft Marine Biodiversity Sector PlaiDFFE 2022)
that will inform the three Marine Area 8hs around the South African mainlaimdthe emerging MSP
processSecond Spatial Biodiversity Plans can infaamd streamlineenvironmental decisiommaking,
includingEnvironmental Impact Assessmeritsthe landscape and seascapédird,the priority areas
identified in the CBA Mapan guide restoration activitieg\nd finally, he priority areas identified in

the CBA Maganpotentiallyinform focus areas for protected area expansion.

MSP and MPA
o . Processes .
Biodiversity MSP ocean zoning
sector’s compiled input D e

and regulations,
including new declared

MPAs

into MSP, including

focus areas for MPAs . .

CBA Map with sea-use Stakeholder engagement, Future CBA Map updates
guidelines negotiations, revisions and (including new data and changes
and focus areas compromises in sea use)

Figurel. Conceptual illustration showinghowtbeA 2 RA @S NE A (& a SO0 2 MR mcopofdiddzi G2 G F
into the MSP and MPA processésK S 0 A 2 RA @S NE A (i & thaCBA WapNidassdcidteddamze A Yy Of dzR
guidelines, andoroposed focus areas for marine protected area (M@¥)ansionbased on the CBA Map

Through substantial stakeholder engagement and negotiations, the proposed biodiversity priority areas are
expected to go through several iterations that aim to accommodatié K SNJ a4 SO G 2 NaR dar asB |j dzA NB Y
possible, recognising thdt is likely that all sectors will need to makdjustmentsand compromises to their

initial priority areasduring MSP negotiationg-uure updates of the National Coastal and Marine Spatial
Biodiversity Plan will incorporate outcomes of Marine Area Planand MPAexpansionalong with new data,

to ensure targets arstill met for all biodiversity features

A relatedapplication of theNational Coastaand Marine CBA Map te inform the recommended
YIEYlF3aSYSyid 2F { 2dziK ! FNASHhifieant Mardhe Arehd(EBSBeeEoR3 2 NJ . A 2
in Sectiond.4.6.9, whichareLJ- NIi 2F (GKS O0A2RAQGSNEAGE &aSO0.2NRA A\
EBSAs were conceptualised by the Convention on Biological Diversity (@&dlly as part of the

work on approaches to promote international cooperation and coaatiom for the conservation and

sustainable use of marine biodiversity in areas beyond national jurisdidiowever, the value of

identifying EBSAs in areas under national jurisdiction was recognised, and States were urged to do so

at the 9" Convention of Parties (COP) in 2009 (decis}/@0). It was also notedhat EBSAsnay
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require enhancedconservationmanagementmeasures (decisioX/29) to secure their constituent
marine biodiversity, and that this was a matter for States.

South AfricRa 9. { ! & ¢ StNFBD &R @QRIBiR20Bker thecurrentregional Marine
Spatial Management and Governan@dARISMAProgramme(seeBox 3 in Sectiod.4.6.9, South
Africa has revised its EBSAs and is preparing management recommendations for eaEiB8Ae.
management will take the form of a proposed zoning with accompanyingiseguidelines per zone.
Delineation of the zones is based on the National @daand Marine CBA Map, and the
recommendationsfor managementper zoneare from the seause guidelinesThis careful and
deliberate alignmenbf the National Coastahnd MarineCBA Map and the EBSA esis important
for identifyinga single, coherent ptiolio of coastal and marinkiodiversityprioritiesto inform multi-
sectoral processesuch as MSfgeeBox 3 in Sectiod.4.6.5.

1.3. How does the National Coastal and Marine Spatial Biodiversity Plan fit into biodiversity assessment, planning
and prioritisation in South Africa?

The National Biodiversity Assessment (NBA) is a primary tool for reporting on the state of biodiversity
in South Africa. In this assessment, the threat status and protection level of all ecosystem types is
determined across the entire national territory faur realms: terrestrial, inland aquatic, estuarine

and marine, with a crosgealm coastal integration (see Sectidr). Species assessments and the state

of geneic biodiversity are also reported in the NBaAlong with chapters orthe benefits of
biodiversity, pressures and threats to biodiversiyd priority actionsor managing and conserving
biodiversity The foundational data (e.g., maps of ecosystem types) leadline indicators (e.g.,
Ecosystem Threat Status, and Ecosystem Protection Level) that are assessed for the NBA are key inputs
into spatial biodiversity plannind-{gure 2). Ecosystem Threat Status gives an indication of the risk of
ecosystem collapse, and Ecosystem Protection Level gives an indicatiow efell represented an
ecosystem type is in therotected areanetwork relative to its biodiversity target

Ecosystem Threat Status Ecosystem Protection
Asessment _ Level Asessment
Ecosystem Type 7;. T~ Ecosystem Type
Map ML o Map

Location of Protected
Areas

Cumulative Pressure
WETs

:‘ Tt Rt '\ ; : Evaluate the proportion of
tems in good conditic \3;;, —r -t ecosystems in protected areas
es of thresholds - — against a series of thresholds*
Ecosystem Threat Y —— % \ Ecosystem
Status by  Protection Status

\\

Figure 2. Steps in assessiriggosystemThreat Satus and EcosystemProtection Level. *Note: there is alink
between protection leveland ecological condition where only naturalnear-natural areas contribute to
protection level targetsFigure fromSink et al. (2019¢)



Jatial biodiversity planningsesa systematicapproachto identify a portfolio of priority areas within
which biodiversity needs tde secured, and also makes recommendations donserving and
managing those areain South AfricaCBA Maps and associated laod seause guidelines are the
typical spatial biodiversity planning produdfSigure3). In the marine realm, EBSAseeBox 3 in
Section4.4.6.5 are also a form of spatial biodiversity planning, with associated management
recommendationsThe National Coastadnd Marine CBA Map has incorporated the EBSAs so that, as
discussed above, there is a single consolidated ifjout the biodiversitysectorinto MSP and other
multi-sector processes.

SPATIAL BIODIVERSITY ASSESSI SPATIAL BIODIVERSITY PLANNI
NBA Coast and Marine Reports ' CBA Mamndseause guidelines

N\ e

PRIORITISATION FORCH ECTEAREAEXPANSION

Focus areas fazecuring coastal and marine biodiversity

Figure 3. Conceptual relationships among spatial biodiversity assessment, spatial biodiversity planning and
prioritisationfor protected area expansidn South Africa.

Outputs from both spatial biodiversity assessment and spatial biodiversity planning informalspati
prioritisation for protected area expansioRifure3). In terms of spatial biodiversity assessment, the
NBA identifies ecosystem types that are ungeotected, and the headline indicators of Ecosystem
Threat Status and Ecosystem Protection LekF#li(e 2) guide which ecosystem types anghest
priority for protection. For example, a Critically Endangered ecosystem type that is Not Protected (i.e.,
<5% of the biodiversity target is met) is at high risk of its constituent biodiversity being lost. Spatial
biodiversity planning gives the miosfficient spatial configuration within which to meet targets for
biodiversity features. For example, it will give the best spatial configuration in which to meet targets
for the Critically Endangered, Poorly Protected ecosystem type such that the pootdevel is
improved to Well Protected. These outputs facilitate identification of focus areas for formal protection
in MPAs (that also take other factors into account), which can be explored further in-seattr
negotiations.

The value of taking th systematic,spatially explicitapproachto biodiversity assessment, planning
and prioritisation(Figure3) is exemplifiedby the recently declared MPA®s the Phakisa network.
These MPAs were underpinned by the spatial biodiversity assessments undertaken {h@dd4rd

et al. 2004)and 2011(Sink et al. 2012and a spatial biodiversity plan that led to the identification and
prioritisation of focus areas for MPA expans{@mk et al. 2011)The MPA network that was declared
in 2019 after stakeholder consultation and negotiatiois highly efficientin spatial terms It

represents 87% of theSD marine ecosystem types in just 5.4% pf2 dzi K | T NA @&riea Y I Ay f

territory (Sink et al. 2019d)



1.4. Intended users of the National Coastal and Marine Spatial Biodiversity Plan

The National Coastal and Marine Spatial Biodiversity Plan is intended to be used by managers and
decisionmakers in those national government departments whose activities occur in the coastal and
marine space, e.genvironment,fishing, transport (shipping) petroleum, mining and others It is

relevant for the Marine Spatial PlannitationalWorking Group where many of these departments
FNBE LI NGAOALI GAYy3 Ay RS@GSt 2 LAY 3, afd2 privides th&adisO Q &
for the MarineBiadiversity Sector PlafDFFE 2022)s an input into the MSP procedsis also intended

for use byrelevantmanagers and decisiemakers irthe coastal provinces and coastal municipalities

EIA pratitioners, organisations working in the coast and ocean, civil society, and the private sector.

1.5. How this document is structured

Following thisintroduction, the coastal and marine environmenh South Africais defined and
described(Section2). Backgrounds provided onthe development and application afystematic
biodiversity planningincluding its application idevelopingCBA Mapg$Section3). The methodology
for developing theNational Coastaand Marine CBA Map @ovided includng descriptions of the
planning domainjnput layers, biodiversity targets, and analysis methd8gction4). The spatial
outputs(Sectionb, see also Appendix 1 for a summary of target achievepart accompanyingea
use guidelines are presenteahd discussedSection6). Given thatdevelopng and updatinghe
National Coastand Marine CBA Map and seae guideliness an iterative processttention is paid
to datagaps and limitations that need to be addressed in the next iteratand future updatesof
this Spatial Biodiversity Plaisection7, Appendix 2 Details of the CBA Map swdategories are
presented alongside the coastal labdsed proteted areas, CBAs and ESASs, wéflerence to the
coastal landuse guidelines and links to integrated coastal zone managem@mendix 3. A summary
of stakeholder engagements is provided (Appert}ixas well as a version history (AppenslixA list
of figures, tables and acronyms are given at the end ofépert, as well as a glossary of key terms.



2. Coastal and marine biodiversity in South Africa

2.1. Boundaries and definitions of the planning domain

The landsea interface is aomplexspace in which to worlpartly because of the myriad of definitions

YR RStAYySIGA2ya 2F aiGKS O2lFaitié FyR aGiGKS O2Faif
misalignment oferrestrial, estuarine and marin@mapsalong their seams within this coastal interface.
Importantly, thisprecluded crossealmanalysesind accurate assessment of coastal biodiversityg

made it difficult to include biodiversity pattern anelcologicalproceses meaningfully in spatial

biodiversity plansThis wasddressedn the NBA 2018y integrating the national maps @&cosystem

types in theterrestrial, estuarine and marinealmsto form asingleseamless mapf ecosystem types

for the first time(Harris et al. 2019a; Skowno et al. 2019a)

The first steptoward achieving this seamless integratiaias to construct a conceptual framework
(seeFigureb below)for dividing the lanesea interface using boundaries that marked an appropriate
divide between the terrestrial and marine realms, and that best represented ecosystem types that
occuracross the ecotondn@ansitional zongbetween land and sea. The seashore zone, comprising the
backshore (foredunes) and shore (from the dinaese to the back of the surf zone), was defined, with

the backshore marking the seaward edge of the terresiiationalVVegetation M@ (Dayaram et al.
2019)and the shore marking the landward edge of the map of marine ecosystem (Bies et al.
2019a) Delineating the seashore required higdsolution mapping at a fine scale (<1:3008arris et

al. 2019a) Estuaries intersect the seashore zone all along the South African coastline, and these too
needed to be seamlessly integrated as wWelarris et al. 2019a)n the map of estuarine ecosystem
types, estuaries are delineated as tlistuarineFunctionalZone (EFZ; Van Niekerk et al. 201.94&here

these intersect the seashore, theFZ and backshob®undarieswere aligned as necessamnd the
seaward edge of the EFZ was extended to include the full extent of the shore zone (i.e., to the back of
the surf zone). The result of digitizing the seashore (including estuarine shores) at such a high
resolution wasachievingaccuraterepresentationof these verynarrow ecosystem types for the first

time (Harris et al. 2019a)and facilitating the compilation of the seamless, integrated map of
ecosystem types for the entire area under South@#iQa y I ( A 2 ySkdvno2iaNFOERA Ol A 2 Y

Once the maps of ecosystem types were seamlesslyealigan ecologicallgletermined coastal zone
was identified(Harris et al. 2019afomprisng coastalecosystem types from the terrestrial, estuarine
and marine realmgFigured). Inland aquatic features are not included in the ecologically determined
coast at this time(Van Deventer 2019)The fundamental principle by which the ecologically
determined coastal zone was identified was to select ecosystem types that had an influence from both
land andsea(see Harris et al. 208%or details) Therefore, vegetation typesere considered coastal

if theyhad >70% of their extent within 28m of the dune base and/or the descriptiofthe vegetation
type in the National Vegetation MapDayaram et al. 2019nentioned a coastal affinityThe
vegetation types that matched these criterigere included (full extent per vegetation type) to
comprise the coastal terresttigportion of the map All estuaries were considered coastahd were
mapped and included as the estuarine functional zBEZ)And finally, all marine ecosystem types
in the shore andinner shelfzones,and those further offshorethat are influenced byutflow from
riversare included in the ecologically determined coastal zahés is the coastal marine portion of
the map (sed-igureb for a schematic representation



I semi-coastal Vegetation

| Coastal Vegetation
Shore
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[ Non-coastal Marine

Figure4. 0 I 0 { 2dziK ! FNAOFIQa SO2t23A0rftfte& RSGSNNYAYSR O2Faitl
shown in grey, showing the portions of the land (terrestrial vegetation types and estuaries) afmastal

marine ecosystem types) that comprise the coast. (b) Representing ecosystem types accurately in the coast,
especially in the seashore zone, reqdiligh-resolution mapping (see Harris et al., 2019%9te that the legend

is applicable onlyo parel a, with ecosystem types in panel b shown in shades of the same zone colours as in

panel a.

2.1.2. South Africa’s marine territory

z A

{2dziK ! FNAOF Q& YI NARYS {SNMNkehdsNR2NOdfShaepaadcie (G KS
Exclusive Economic Zone (EE#tending from12 NM to 200 NM offshore)  NR dzy R G KS 02 dzy
mainland and the SuBntarctic Prince Edward Islan(RREl)Note that in this report, reference to the

O2dzy i NEQa YINAYS GSNNRG2NE NBhisSsNEe sang exteasitre G K| G
Marine Realm in th&lBA2018(Sink et al. 2019f)

2.1.3. What areas are included in the National Coastal and Marine Spatial Biodiversity Plan?

The planning domain for theNational Coastal and Marin8patial Biodiversity Plais the marine

territory (Figure5). Itis explicit @ F2NJ { 2dz0 K ! FNR Ol Qa DMonbayetlaly R | YR
(2007b)for a systematic biodiversity plan for PEI that underpinned the declaration of the PEIMPA)

is also noted that tts planning domain covers the entirainlandarea under the jurisdiction of the

MSP ActHowever, given that the coast is a craesim zone, deliberate alignment of lafdzhsed and
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coastal marine biodiversity priority are@sneededTo highlight thisthe National Coastal and Marine
CBA Map is presented with the biodiversity priority areas for all coastal municipalities that are within
10km of the shore(see Appendix 3)This inland area covers the full extent of the ecologically
determined coastal zone, and is a preferable inland extent because it is an administrative boundary
(Botts et al. 2019)even though it unavoidably includes some areas #ratnot coastalespecially in

the Northern CapeSome alignment of biodiversity priorities was included in the current version of
the National Coastal and Marine CBA Mapd will be advanced through crosesalm planning in
future versions (see Sectiah2for details.

-
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TERRESTRIAL MARINE
COASTAL

BIODIVERSITY PRICRITIES IN
COASTAL MUNICIPALITIES NATIONAL COASTAL AND MARINE CBA MAP PLANNING DOMAIN

Figure5. The planning domain (extent of tidational Coastadnd Marine CBA Map) includes the full extent of
the marine reém (marine territory) with the existing biodiversity priorities from the Provincial and Metro CBA
Maps shown for the coastal municipalitiget span the ecologically determined coastal zone and a bit beyond
The coasis a crossealm zonecomprisng: terrestrial coastal and sertbastal vegetation types, including those
in the backshore; all estuaries; and all marine ecosystem tirpes the shore and inner shelf, and those

ecosystem types that are rivarfluenced Ciossrealm alignment of biodiversity priorities is neediethe coastal
zone

No new planning was done for the labdsed portion of the planning domain; only for the area that

is seaward of the dune basEigure5; see alsd-igure9 in Sectiord.1). The biodiversity priority areas
(protected areas, CBAs and ESASs) for the coamtnicipalitieswere taken directly from the existing
provincial biodiversity plans for the four coastal provinces (Northern, Western and Eastern Cape, and
KwaZuluNatal), which have been developed Kgr for) their respective provincial conservation
authorities (see Sectiofx Methods for detailsand Appendix 3
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2.2. Biodiversity Profile of South Africa’s coast and oceans

Coastal and =rine biodiversityn South Africa is exception&ls the southern tip of Africahe country
isinfluenced by three ocean basirsachwith contrasting oceanographic conditioriBhe west coast

is influenced by the Benguela Current that brings cold water from the western and southern portion
of the South Alantic Gyre with characteristic upwelling in the region resulting in some of the highest
marine primary productivity in the world:he east coast is bounded by the warm, fégtving Agulhas
Current that sweeps warm tropical waters southward along thetera seaboard. These two currents
meet each other and brush past therthern extent of the Southern Ocean along the southern margin
of the country.

These threeocean systemgive rise tostark contrasts among ecosystems, communities and species
onthe cool temperate west coastvarm temperate south coasandsubtropical east coassuch that
150 marine ecosystem types inSlbroad ecosystem groupkave been identified for South Africa
These groups areSandy Shoreskocky and Mixed Shordslands Bays Kelp ForestsShallow Reef;
ShallowSoftShelf Shallow Rocky Sheeep Soft ShelDeep Rocky Sheblope Plateay Seamount;
Canyon;and Abyss(Sink et al. 2019a)These are
nested into five ecoregiongigure6), some ofwhich

are split further into sukregions. Thecoregionsare:
cool temperate Southern Benguela (Namaqua and
Cape subegions); warm temperate Agulhas;
subtropical NataDelagoa(Delagoa, KwaZulNatal
Bight and KzZNPondoland subregions) Southeast
Atlantic; and Southwest India(Sink et al. 2019a)
Although the South African territory inclugihe sub
Antarctic Prince Edward Islan(REI)Jn the Southern
Ocean(Whitehead et al. 2019}his report focuses on
only the mainland coastal and marine emmriment

Figure6. Five marine ecoregions of SOUth Afri: - 54 e clude®E(see also Lombard et al. 2007b)
(Sink et al., 2019a)Southern Benguela She

(dark blue), South East Atlantic (turquoit
blue), Agulhas Shelf (green), Naixlagoa
Shelf (red), and Southwest Indian (yellow).

The contrasting ocean currents and differences in
topography between the eastern and western
portions of the country results in the bulk of South
F'FNAOF Q& NIAY FlLEtAy3a 2y GKS SIFadSNYy KIf®s 27
and42 micre estuariesare located on the east coaéfan Niekerk eal. 2019a)There are nine types

of estuaries, ranging from fluvially dominated to small temporarily closed system$amnkioregions
(Cool Temperate, Warm Temperate, Subtropical, Tropigal)ng a total of 22 estuarine ecosystem
types and a furtker nine micro-system (micreestuary, micreoutlet, coastal waterfall) ecosystem
types(van Niekerk et al. 2020)

South Africais recognisd as a megadiverse countfMittermeier et al. 1997)because of its
particularly highspecies richness. Because of the contrasts in productivity and temperature between
the west and east coastspmmunity biomass$s generally higher on the west coast, and diversity is
higher on the east coagBustamante and Branch 199@&@ndemism, howear, is often highest along

the south coast. This is true of beach species and foredune plHlatsis et al. 2014b)coastal fish
(Turpie et al. 200Q)and marine invertebrates(Awad et al. 2002; Griffiths and Robinson 2Q16)
including decapod&ensley 1981 Moreover, rew species are continually being discovered the more
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we explore our oceang.g., Samaai et al. 2017o date, it is estimated thgt 2 dzi K ! FNR O Qa
ecosystems support more than 13 000 spe¢gigk et al. 2019¢eith estimates of marine endemism

for different groups of taxa ranging between 26 and 3@ad et al. 2002; Costello et al. 2010;

Gibbons 1999; Griffiths and Robinson 2016; Griffiths et al. 2@l6bally,South Africa iseported as

having the third highest marine endemig(@8%)after New Zealand (51%) and Antarctica (4586)

well as the third highest number of species per unit aaéier South Korea and Chif@ostello et al.

2010)¢ KS NRAROKyS&ada FyR dzyAljdzSySaa 2F {2dzik ! FNRAOI Qa
data that are included in National Coastal and Marine Spatial Biodiversity JéarSectiort.4). In

short, South Africa has a lot to celebrate in terms of its abundant biodiveesity it is imperative to

safeguard this national asset for theyrmmad of benefits it delivers to people, and as a legacy for future
generations.
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3. Systematicbiodiversity planning: background and application in South Africa

3.1. Whatis a (BA Map?

A Map of Critical Biodiversity Aressand Ecological Support Are@GBA Map) presents a spatial plan

for the natural environment, designed to inform planning and decisi@king in support of

sustainable development. The map comprises three mats ofbiodiversitypriority areas protected

aNBlF a3 / NARGAOIE . A2RAGSNBAGE ! NBSFa o/.!'ao FyR 90:
for the persistence of a viable representative sample of all ecosystem types and species as well as the
longterm ecological functioning of the landgge[and seascapd] & | @KNBf 2817)reas not

seleced as biodiversity priorities are categorised as Other Natural Areas (ONA) or No Natural
Remaining (NNRBANBI has developed Technical Guidelines for CBA (8ANMBI 2017, hereafter

called the Technical Guidelines)hich include a requirement for CBA Maps to be baseslystematic
biodiversityplanning principle¢see Sectio3.3).

Onland,CBA Mapin South Africarecompiled at a sumational levelusually provincigland in some

cases for individual metropolitan areas. These CBA Maps and accompanyingséagddelines

LINE A RS (KS 0A2RA D SaNdngdl afmuli-Qaia? pldRrking ang addassmdnty/ G 2
processes that relate to landse planning anddecision makingincludng municipal Integrated
Development Plans and Spatial Development Frameworks. @®BAsso among the features that
trigger environmental authorisation processes through the Environmental Impact Assessment
Regulations, published under the National Environmental Management Act (No. 107 of 1998).
Protected areas and CBAs also feataseart of the Natural Resource and Ecological Infrastructure
subframein the draft National Spatial Development Framework, which was published for public
comment in early 2020n short, CBA Maps are a powerful toobtingti KS 0 A2 RAGSNERAGE a$S
priorities intoa range ofplanning, assessment and decisimaking processesom the national to

local leve] with the ultimate intent of securindgpiodiversity assets and ecological infrastructume

support of longterm sustainable developmen{SANBI 2017 he effectiveness of CBAs in avoiding
biodiversity los$as also been clearly demonstratén Staden et al. 2022)

To ensure consistency among CBA Maps producetifferent plannerdor differentareas andealms
(terrestrial, inland aquatic, estuarine and marina)set of Technical Guidelines was compitedive
clear instructions regarding the technical aspects of the pro¢€#s\NBl 2017)or example, he
Technical Guidelines state th@BA Maps must be designed from a minimum of four inpyers
existingprotected are&; ecosystem types; areagimportancefor ecological processes; aadspatial
assessment oécological condition. Additional inputs, such as species of special conrcegue or
special habitats or featuresecological infrastructureand socieeconomic constraints can add
substantial value whersuchdata are availableTheseinput layers anddata are used tgrioritise
portions of the landcapeor seascapén aspatiallyefficient and connected network of sites that are
representative of the biodiversity in the plannidgmain.This prioritisation is based ansystematic
biodiversityplan, which in South Africa is most commonigdertaken using the decisiesupport tool,
Marxan(Ball et al. 2009; Botts et al. 2019; see BoxTlhg Technical Guidelines provide guidanoe
target setting for the biodiversity features that are fed into the systematic biodiversity (skem also
Section4.6). There are alselear instructions on howo translate theinput layers and theutputs
from the systematic biodiversity plan into the various types of biodiversityipy areas that comprise
a CBA MagFigure?).
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Input layers Spatial Prioritisation CBA Map

Biodiversity features, design Marxan analysis, criteria from the Spatial biodiversity priorities including Protected Areas, Critical
elements, conflict avoidance (cost) Technical Guidelines for CBA Maps Biodiversity Areas, and Ecological Support Areas

[l Protected Avea

M n R X q N | Il crical Biodiversiy Area Natural ~ ;’,\"'

[ Criical Biodiversiy Area Restore
conservation solutions < [ Ecological Support Area

SANGI I

Figure7. Schematic diagramshowing an overview dhe technical process developinga CBA Map

The identified biodiversity priority areas are divided among three rG&A Mp categories: protected
areas Critical Biodiversity Area€BA}andEcological Support AreaB$As(Tablel), with CBAs and
ESAachgenerallydivided further into two sukcategories: CBA and CBA&; ESAL and ESA&. The

split between CBA classisshasen how irreplaceable the features are in the landscapseascapge

and the split betweerESA classas basedon the ecological condition of the sitelt is emphasised
that protected areas are a separate map agey and are not a subset of CBAs or ESAs. Further, none
of the map categories overlap: a site is allocated to only one map category.

Tablel. Conceptual frameworkf biodiversity priority areasn CBA Map&dapted from SANBI 2017)

Category Definition and purpose Broad management
objective

M cla:l M These are ptected area declared orecognisedn the National
Areas Environmental Management: Protected Areas Act (No. 57 of 200z
They providdormal longterm protectionfor important biodiversity
and landscape/seascape featuresd bgether with CBAs, they
ensure that a viable, representative sample of biodiversity can
persist.

Qritical CBAs arsites that, together with Protected Areas, are required to Must be keptin or
EILIVEIESIWVA meet targets for biodiversity featuretdeally these sites are natural restored toa natural
Areas or nearnatural. Together with Protected Areas, they ensure that a or nearnatural
(CBAs) viable, representative sample of biodiversity can persist. ecological condition
Ecological
Support
Areas
(ESAs)

As per each
Protected Area
Management Plan

ESAs areites that are not CBAs but are still important for meeting Further

targets for biodiversity and ecological processeseyensure the deterioration in
longterm ecological functioning of the landscape/seascape as a ecological condition
whole. must be avoidd.

Areas that are not classified as biodiversity priority areasrapresented on a CBA Map as Other
Natural Areas (ONA) asNo Natural Remining (NNR), depending on the ecological condition of the
area. However, these two map categories are ingtuded in the National Coastal and Marine Spatial
Biodiversity Plan; the focus is rather on the biodiversity priority areas. Further, ONA and NNR are not
covered by any use guidelindfor either landbased planning or marine planningfHowever,

environmental management measures mustll be appliedin these zones as well. These measures
12



are the set ofyeneralprinciples and rulethatarel LJLJX A SR G KNR dzZaK2dzi { 2dzi K ! FI
These principles and rulegpresent key aspects of marine maeagent and include all relevant nen

spatial management processes and requirements for the sustainable use of marine resources, such

as: ecosystenbased management of fisheries; seasonal fisheries regulations, quotas and size limits;
required regulatory proesses and associated impact assessments; and measures required to manage
climate change impacts, introduction of alien invasive species, wwdésr noise, and disastaisk
management.

3.2. Origins of systematic biodiversity planning

Historically, nature caservation reflected the thinking of the timéhat humans were separate from
the environment and so biodiversity was protected by fencing off areas of wilde(Mese 2014)
However, design and placement lahd-basedprotected areasvas often ad hoc, poorly accotau
for biodiversity representation, largejomprisedareas that were unsuitable for urban development
or agriculture, and in hindsight, wereften very inefficient solutions(Pressg 1994) As the
understanding ofLJS 2 LX)el&tiOnghip with nature grew through timéMace 2014)so too did
methods for designing appropriatprotected areas until, at the turn of the centuyysystematic
conservationplanningwas formally definedMargules and Pressey 2000) their seminal paper,
Margulesand Pressey (2000) defisgstematic conservation planniaga sixstage process thaims
to achieve representation and persistence of biodiversity in an efficient portfolio of priority tnass
is in least conflict with competing uses and useften with limited resourcegMargules and Pressey
2000) Thesesixstepsare:

. Compile data on the biodiversity of the planning region
. Identify conservation goals for the planning megi

. Review existing conservation areas

. Select additional conservation areas

. Implement conservation actions

6. Maintain the required values of conservation areas

ga b~ WN PP

Althoughsystematicconservatiorplanningwas initiallyusedto designprotected areanetworks, this
hasbeen extendedo broader landuse plannindBotts et al. 2019)Giventhis broader application of
systematic conservation planning in South Africa, it is more appropriately referred to as systematic
biodiversity planningBy having toolssuch assystematic biodiversity planningvailablefor marine
planning from the atset, it is possibleo avoiddesigns for protected area networks that ase@sed

and often inefficient asare frequently found in terrestrial aregdPressey 1994 his has alady been
demonstrated in South Africawhere the new MPA network was designed using systematic
biodiversity planningand includes at leastome representation foB7% of thel50marineecosystem

types injust5.4% of themainland marine territory(Sink et al. 2019d)

Initially, practitionersin South Africa (and globallysed custom algorithmi undertake systematic
biodiversity planningintil specalisedsoftware became availabl@Botts et al. 2019)with the most
commonly usegrogrammes including MarxgiBall et al. 2009; see Box 1 belowPlan(Pressey et

al. 2009)and Zonatior{Moilanen et al. 2009a)n South Africa, Marxan is most commonly u@gotts

et al. 2019) and is thealgorithmusedfor this NationalCoastaland MarineSpatialBiodiversity Fan.
Marxanis the abbreviation fofmarine reserve design using spatially explicit annealialjhoughit

is commonly used beyond the marine realltising an algorithm to search the decision space is
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substantially more accurate and efficient compared to doing it by hand. Because a site can either be
selected or not selected as a biodiversity priority area, a planning domain divided int60000
planning unitscan havel0000( (10 billior) possible solutionsThe National Coastand Marine CBA

Map has nearly four times as many planning uniteerefore, there are nearlyl60 billion possible
solutions.The algorithm searches the decision space far guithanis humanly possible to find the

most efficientsolutionto meetthe targets for all the biodiversity features in a configuration that
least conflict with other activities.

isin

Box 1. Technical explanation of Marxan

The minimum seproblem formulation, in its simplest form, is defined in the equations belblwilanen et
al. 2009b)

min B o®
given the constraints that

B i Y forallfeatures
and )(ii {0,1} for all sitesi

where Ngis the number of sitest; is the cost of sité , r;; is the occurrence level of featurgin sitei , and

T, is the target level for each featurg . The Boolean control variabl®; has value 1 for selected sites, and

value 0 for sites not selected.

Marxan uses simulated annealingp

solve this algorithm. It seeks toeet \
feature targets across the decisior
space with the least conflict tother
sectors or activities (cost) by
evaluating different combinations of
selected planning unitsWith each
iteration in the routine, Marxan either
selects or unselects a planning uni
and evaluates if this improved
(lowered) or worsened (increased) ° Time (number of iterations) n
the overall score, initially allowingFigure8. Illustration of how the Marxan score {&; blue line) could
increases in score to avoid falling ithange over time (where time is measured as the number of
local minima such that the globaliterations in the routine; @n). The Marxan score decreases with
minimum score can be found (or atvery "good move", and increases with every "bad move". Early
least, closely approximatedrigure8). the routine (when the annealing temperature is high), bad move
By induding a penalty term for are accepted to prevent the algorithm from slipping into a local
boundary lengththe boundary length minimum, but fewer of these are allowed as the annealing
modifier), Marxamalso has tdrade off temperature cools (coloured arrow). If the routine duration is lon
higher penalties for having fragmente@noudh (userdefined number of iterations), then the solution shd
solutionsof very low cost and selectingome close to achieving the global minimyfFigure from Harris
planning units of higher cost but thaR012).

comprise neat, compact selections.
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global minimum
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Marxan Score

Given that Marxan is a minimum set algorithm, complementarity and efficiency are at its core. By the
the routine, it selects portfolio of sies such that usedefinedbiodiversity targets are met for all features
the lowest cost to competing activities and in the most efficient configurat@alibrating parameters (se
Section4.7.]) allows for optimal clustering of selected sites withdatge increases igost for minimal
improvements in clustering.
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3.3. Principles and essential characteristics of systematic biodiversity planning

TheTechnical Guidelindsighlightthree principles obystematic biodiversity plannirthat need to be
reflectedin a CBA Map: representation, persistence and target se(@#gNBI 2017)he principle of
representation is that a sufficient sample of all biodiversity is selected for inclusion in the priority
areas; and the principle of pgistence requires maintaining ecological processeghatbiodiversity

will persist over time, particularly in the face of rapid global change. Fundamentehtisingboth
principles is setting and achievingquantitative biodiversity targets fomapped (surrogates of)
biodiversitypattern and ecological processes.

For theNational Coastadnd Marine CBAVMap Version 12, representation wagachievedby using the
National Map ofMarine Ecosystem Typd$Sink et al. 2019and a map of pelagic ecosystem types
(Roberson et al. 2017; Sink et al. 2048)themain surrogate for marine biodiversity, and setting
quantitative biodiversity targets for all ecosystem typ&his was supplemented by as many additional
biodiversity datasets as were available at the time of analysis, with particular focus on species that are
not well represented by ecosystem types (e.@alsirds, turtles, seals, cetacearsharksand rays$,
and setting targets for these features as walthievement of thdiodiversitytargets was assessed as
part of the methodology (se&ection4 below for more detailsand Appendix YL Further effort is
needed to increase and consolidatpeciesatlas data for inclusiom future versions of the National
Coastal and Marine CBA Madp support and strengthenspecies representatigne.g., fish and
invertebrates especially for those specidsat are not well represented by ecosystem tgp€See also
Section7.1.2.

Fully aldressing the principle of persistence is a current limitatadrthe CBA Mapandis an area
requiring more research and engagement with the scientific commuiiity. coastal and marine
biodiversity to persist into the future anaf the long termiit is imperative tomaintainpathways of
dispersal, replenishment of local populatiores)d gene flow and protect of the full spectrum of
genetic diversityall in the face of global change and increasing odessed economiactivity. The
systematic biodiversity plan thus needs to inclindediversity features and/or design criteria thedn
I accommodate species shifts in response to climate change through inclusion of ecological
corridors, or a series of refugia2 NJ W & i 2 iBxaAppropriatelysized and spaced:;
1 support persistence of metapopulations through larval dispeesal/or immigration and
emigrationbetween areas that are appropriately sized and spaced
9 secure critical portions of animal migration routaad/or home rangesparticularly those
required for animals to complete their |Heistory stagege.g., breeding or nesting groungs)
1 provide resilience tdhe pressures omenetic diversity and continuity (e.g., overfishing)
1 adequately represent ecologpl processes that support persistence of species (e.g.,
productivity).
For the most part, these elements can be addressed by having appropriate biodiversity targets for
species (ideally based on population viability analyses, although these tend aodiye availableand
the areas critical for them to complete their lifecycl@s¢luding appropriate ecological corridcaad
processes that support species persistence

Persistence is currently accounted for by including data on ecological processssnamdiodiversity
features that are important for species to complete their lifecycles. This inclhdegg higher
biodiversity targets for special ecosystem types (i.e., types that are more diverse, more sensitive and
have a disproportionately high caittution to ecological processes compared to other ecosystem
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types), such as canyons, seamounts and résé®e Sectiont.6). Ecological processes were also
accountedfor by including the full extent of Ecologically or Biologically Significant Marine Areas
(EBSAs), many of which were delineated to include sites of key ecological processes (e.g., sites of
importance for key lifehistory stages and areas of high produitti; Box 3 in Sectiod.4.6.5.
Additionally, there are datasets representing productivity and importance forhigeory stages,
including spawning and nursery areas, migration routes, breeding and foraging &ness.is also a

design element for climate velocitihe inclusion ofwhich facilitatespreferential selection of those
portions of ecosystem types that are most stable to-sagace temperature change.

The biggest gafin both available data and our understanding) in including persistence in the CBA
Map is in terms of eascape connectivitysee characteristic 3 below)Seascape connectivity is
fundamentally different to landscape connectivity, and the approaches to defining and mapping
ecological corridors on land are not necessarily applicable in thérsttee oceanit is more important

to have a network of refugia that are appropriately sized and spaced than having contiguous corridors
asis required on landThis aspect needs to be iteratively improved in future iteratiohthe CBA Map

(see Sectio7.1.3.

In implementing the three principles above, there dree essentialcharacteristics olystematic
biodiversity plannindlisted below)that are required in a CBA M&S8ANBI 2017)

1. Complementariy and spatial efficiency relate to selecting sites with complementary
assemblages of biodiversity to represent all species in the most spatially efficient configuration.
This wasaddressed by using Marxadn select the priority sites. #described abovedylarxan
accounts for these attributes by being a minimset algorithm and selecting the most efficient
portfolio of planning units that meet targetsr biodiversity featureslt achieves this by selecting
complementary sites rather than all sites of highest diversity®(S ® >~ Q¥ Kigfdleivy( &
may not be representative of all biodiversity in the planning domain).

2. Conflict avoidanceelates tomeeting biodiversity targets in areas thetoid as mch competing
use forthose same areas as possible. s addressed by includingéost layefin the Marxan
analysiswith two of the four components comprising the cost metric explictined at reducing
conflictwith other sectors Marxan seeks tmeet targets for the lowest cost, i.e., with the least
conflict to other uses and users of the marine environmeas far as possible. In some cases,
avoiding conflict may not be possible, e.g., for rare or Critically Endangered features that are in
an area of high importance foranother sector. To further minimize cost, we selected input
parameters that result in slightly less spatial efficieircyavour of stronger conflict avoidance
(see Sectiod.7.1, Figurel78).

3. Connectivityrelatesto the connectedness of the selected sites in a way that makes provision for

species to move along geographic, climatic, productivity and oceanographic gradients
metapopulations to be maintained, and migratory (and wa@aging) species to complete their

lifecycleslt is addressed by focussing on including networks of sitesctiraterve as refugia for

species As a first stepthe existing MPAand EBSA networkwere included as connected

networks of priority areas It is recognised thathe connectivity among these areasl!l need

further testing for exampleA y G SNX & 2F & LISOA S BoR2bRIOWY. EdStNeR | f R A 2
coast, howeverlandscapescale ecologal corridorsare appropriate and essential Therefore
connectivityisalsoaddressed byncludingthe existingland-basedbiodiversitypriority areagsee
Sectiord.4.7.]), and edgematching the coastal marine priority areas to enscoatiguous)and
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sea catchmenito-coastconnectivity? This also has scope to be improved through cresgm
planning (see Stion7.2).

A spatial biodiversitplanis required to bedatadriven. Thebiodiversityinput layers are all based
on the bestavailabledata and have quantitative bdiversity targets, both of which follow the
requirements and recommendations in tA@chnical Guideline¥he cost layefsee Sectiod.5)

was compiled using data largely provided by the respectjggernment departments and
industries to best represent the interests of other sectotsalso included data from the NBA
2018 The input parameter calibrations and spatial prioritisation methods all follow the Marxan
good practice guidelineArdron et al. 2010; Game and Grantham 20G8)d thebiodiversity
priority areas were selected by the Marxan algoritibherefore, theselection of priority areas
isconsideredo be objective,anddatadriven

Theprioritisation is madexplicit and repeatableby detailing all steps taken during the planning
process in this technical reporthere is alsaeliberate minimization of manual design steps

using the outputs from the spatial prioritisation analyaigog exclusively, with manual design

only forthe final alignmenin the transboundary EBSAs

2There areintendedupdatesof the national map of Freshwater Ecosystem Priority Areas (FERda)planned
project to compile a national Estuary CBA Ma@pgether with this Coastal and Marine CBA Map, the intention
is to deliberately and explicitly edgeatch priorities fromfreshwater catchments, through estuaries to
offshore riverinfluenced marine ecosystem types, both-amd downstream, to enhance largka connectivity

in the respective plans.
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Box 2: Including connectivity in systematic biodiversity planning: brief overview of the

literature
Connectivityis highlighted here because uinderpins one of the requirements of a CBA Map: to incl
ecological corridorshat facilitate metapopulation connectivity ariil LIS Gan&essitifts as part of achievi
persistence of biodiversity. However, connectivitynarine planning idifferent to that in terrestrial planning
because the oceans are fundamentally more connected than thedaoduse of the water mediunThis hag
key implications for designintpe requiredlarge-scale ecological corridoras per the Technical Guidelin
(SANBI 2017After reviewing the scientific literature andsgussing this issue with the broadapdiversity

planning communityn South Africait was decided that having a welésigned network of sites in the marine

realm thatsupports metapopulation connectivity andould facilitated LJS Qdn§esskilfts (e.g besuitably
sizedand spaced is more appropriate than including ecological corridors in the same way that the
delineated and included inerrestrial plans. As a first step, in addition to the existing MPA netwd
connectivityis addressdin this plan by including the entire EBSA netwogkognising that this is an aspe
of the CBA Map that needs testing and refinemésge also Annexure.1)

Including connectivity in biodiversity plans for the marine environment is an area of actiarechsglobally
As noted above, the oceans are fundamentally more connected ikathe terrestrial environment,
Furthermore, the concept of designing corridors for maintaining ecological processes (e.g., animal m
routes, climatechangeadaptationcorridors, connections between sites of importance for-lifstory stagey
is also differenbecause there are many activities that can block species movement onvidigdeas in the
sea, humerous activities may occur at the same place (e.g., shippigdjnefishing), and still be permeab
enough to allow connectivitthrough the rest of the water columit has thus been argued that accounti
for connectivity in marine planning relates more to the sizing and spacipgotécted areasn connected
networks thanincludingcorridorsper se.

Notwithstanding, there are several tools by which connectivity carinbkidedin systematic biodiversit
plans Examples includesampling by electronic tracking (telemetry), captumark-recapture, in situ
observations (e.g., visual surveys), stable isotope ratios, population genetics and passive acoustic m
(Dunn et al. 2019However, hesemethodstend to bevery data-intensive and onsequentlyare generally
applied in marine plans covering a small planning domain or for specific taxa, e.g., for migratory or n
birds. For example(1)ii 2 Ay Of dzZRS Reéyl YAO RA&AGNAOdziA2yad 27
home range over multigl seasons and yema(Runge et al. 2015By modelling the distribution at multip
timesteps, critical areas in the home range can be identified and priorifRedge et al. 2015; Runge et
2016) (2) From tracking data of migratory species, connectivity matrices can be compiled and summe
a surface of relative importance for connectivity across the seascape for the mig(Beger et al. 2015
Currently there are global effids to synthesize information on animal movement to inform internatio
marine policy that guides conservation, e.g., the MiCO sys$iunn et al. 2019; https://mico.ecopnother
option (3)isto include spawning areas as biodiversitgtiges 6 A G K | 6 dzF ¥ SNJ NB LINB

Ol G OKY Sy i & ¢n abpfoRriata Bdtliefsiygatgetfor those buffergBeger et al. 2015 his can be
supplemented with larval dispersal models that account for pelagic larval durasiavival rates an
behaviour(Beger et al. 2015p determinehow near to each other sites need to ber fconnectivity to bg
maintained

Most recent is the development of a neapplicationcalled Marxan Conneg¢Daigle et al. 2020)t allows
inclusion of different types of connectivity calculated from demographic data (e.g., dispersal models, t
data) and/or landscape datg.g., isolation by resistance). Options ltkés and othertools, such as usin
circuit theory to incoporate connectivity in spatial plannir(@ickson et al. 2019provide opportunities tg
strengthen inclusion of ecological connectivity in tiational Coastal and Marine CBA Map, depending
data availability as required by the different toolhese options will & explored in futureversionsof the
CBA Map.
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4. Methods

This section explaghthe methods used to develofne National Coastabhnd Marine CBA Map
Versionl.2, includingdescriptions ofthe planning goabnd objectivesdelineation of theplanning
domain and planning unitsinput layersand biodiversity targets; and technical methods and
parameter calibrations.

4.1, Goal and objectives

Asspecified inSectionl.1, the overall goal io safeguard a sufficient, representative sample of
coastal and marine biodiversity that can persist into the future, in support of sustainable economic
development.The key objectives ate:

9 Provide a robust, systentig spatial biodiversity prioritisation that follows international best
practice in systematiconservatiorplanning
1 Adequately represent biodiversity patterns and ecological processes in a design that is
spatially efficient andavell connected
1 Avoid spatial overlap (conflict) with other sectors where possible, but still meet targets for
all biodiversity features
T PovideKkS o0FaAa F2NJ 0KS 0A2RAGSNARAAGE aSOd2NDna
1 Provide a robust starting point to suppoother areabased processesuch as MPA
expansion

4.2. Planning domain

The planning domain for thational Coastadnd Marine CBA Majs the mainland marine territory
(i.e., excluding PEFigure9; see also Sectio®.1 and Figure5). In addition, municipalities that are
within 10km of the shore werselected to represent an administrative inland coastal extent. Existing
biodiversity priority areas within these municipalities were extradiean the provincial biodiversity
plans for the four coastal provinceBigure5). Protected areaand CBAsadjacent to the shorevere
included in the systematibiodiversity plan to ensure proper edgeatching across the lansea
interfaceas a design element (see Secthn.7.]), although this needs to befined(see Sectiofi.2).
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Coastal Municipalities - Coastal Terrestrial

Figure9. Theplanning domainis the marine territoryincluding the coastal marine and oceanic components
(blue).New spatial priorities were identified in the marine territory grityt were aligned witrexistingland-
basedbiodiversity priority areas the coastal zongData source: Harris et al. 2019a; Sink et al. 2019a; STATS
SA)

4.3. Planning units

t NEGA2dza aLI GALE LINR2NRGA A (@4, 2iRedt & 2.12018; Bitk etal: NX y
2011) Given improvements in theput data, especially finescale coastal ecosystem typés, m Q 3 NA
(approximately 1.5 km x 1.8 km blocksas usedthat extended Sm inland (for aligning with
terrestrial biodiversity priorities) and EBm into Namibian waters (to align with their maen
biodiversity spatial priorities). There is already trlaosndaryprotection between South Africa and
Mozambique including the iSimangaliso MPA on the South African sidé,so further alignment

there was notconsiderednecessaryNote that planning uii @ 2 dzi&A RS 2F { 2dziK !
territory (i.e., on land and in Namibia)ere not included in the map of marine biodiversity priorities

they were used only as a design element to align priorifié® marine priorities were confined to the

marine teriitory (i.e., slivers of MPAs thate declared to the higlwater mark butextend onto land

because ofin inaccurate coastlinglelineationat the time of proclamationwere removed) and the

land-based priorities were trimmed to the durmse to create a samless CBA Masee Appendix 3)

This coastal integration will be improved in future iterations (see Sedti@h As a step towards

refining the landseaintegration of priority areas, theQrid was intersected with the shore zone from

the 2018 CoadEcosystem MafHarris et al. 20194p create finer scale planning units for the shore.

This also allowed more accuraéribution ofdata tothe shore andto the areasither side of it{see

also Sectiorn?.2). Altogether, there are 38843 planning units in thBlational Coastal and Marir@BA

Map Version 12.

S
R

20



4.4. Biodiversity input layers

The National Coastahnd Marine CBA Map is built usira series ofinput layersin two classes:
biodiversity featuresaand design elementsihe difference between thge two data classes that the
biodiversity feature targets are required to be met in MPAs and CBAs, whereargje¢st for design
elements do not need to be met in these aredbe purpose of the design elements is rather to
preferentially select sitegn particular places where there istherwise equalchoice, e.g., prefer
selection in areas of good ecological citimh and/or that have the most stable velocity of climate
change.Version 1.2 of the National Coastal and Marine CBA Map includes 976 biodiversity features
and design elementsThe biodiversity featureén=437)include ecosystem types (n=190 features);
speciessuch as turtles, seabirds, dolphins, whales, sehlarksand raygn=188 features); unique or
special habitats or features (n %)1 ecological processes (r8)1ecological infrastructure (n=2); and
existing priority areasnE24). The design elemés (n=539)include: edgematching and aligning
priority areas across lar@hdsea, shared international boundaries and with existing initiative5Zy=
culturally important areas (n#8); ecological condition (n=332and climatechange adaptation
(n=149).The list of features included in the spati@bdiversityplan has beengrowingrapidly (Beta
1=541; Beta 2= Version 1=886Version 1.1=91, Version 1.2=976Appendix % and the number

of datasets in each of these categories that are used instiadial biodiversity plan is expected to
increasein future versions Appendix2 containslists of all the featureghat are intended to be
included in future iteration®f the National Coastal and Marine CBA MHpe biodiversity input layers
are each preented anddescribed belowwith bullets at the end of each subsection summarising how
the data were codedio the planning unitendused in the analysis

Ecosystem type$-(gurel0) are one of the primary surrogates of biodiversity in systematic biodiversity
plans(Botts et al. 2019)Updated maps of ecosystem types were created for all realms duringBlie
2018, allowing seamless integian of the maps across the larsa interface for the first time (see
also Sectior2.1). This map thus represents the latest information in ecosystem classifidatidhe
entire country All ecosystem types that are within the planning domain are included in the systematic
biodiversity plan. This includd$0 marine ecosystem typ@sdthe shores oR4 estuatine ecosystem
types® (including three micreestuary type¥ Full details on coastal and marine ecosystem
classification are available iRlarris et al. (2019apnd Sink et al. (2019a)and for estuarine
classification, ivan Niekek et al. (2020)See also the South African Natiof&losystem Classification
System(Dayaram et al. 2021)

1 Ecosystem types were coded to the planning units on the basis of area of each ecosystem type
in each planning unit.

3 There are 25 estuarine ecosystem types; however, Langebaan is an Estugdae (\an Niekerk et al.
2020) and does not have an estuarine shore component to the estuarine functional zone, and therefore, this
ecosystem type does not fall within the planning domain. This is why there are 24 (of 25) estuarine ecosystem
types represeted in the systematic conservation plan.
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Coastal and marine ecosystem types A

0 50 100 200 km
.

Figure10. National map of coastal and marine ecosystem tyfBsita sourceHarris et al. 2019a; Harris et al.
2019b; Sink et al. 2019d)lote that only the marine ecosystem types and shores of estuaries vehwded in
the current analysigsee also Sectiors2 and 7.3 for plans to mtegrate estuaries in the crossalm coastal
integration). See the NBA 2018 Coast and Marine reports for the legend.

There is debate in marine ecosystem classification whether to have separate maps for benthic and
pelagic systems or to have a single integrated map. In the NBA 2011, separate maps were produced
(Sinket al. 2012) but in 2018, a single map was produced in response to feedback from scientists and
managergSink et al. 2019ajoting that this is still a point of discussion hwt the Marine Ecosystem
Committee and with the IUCN in terms of the Global Ecosystem Typegi et al. 2020)n order

to deliberatelyrepresent pelagic ecosystem typigsthe National Coastal and Marine CBA Mg t
pelagic bioregionalisation bRoberson et al. (2014yas also incorporated The bioregionalisation
identified 16 different pelagic ecosystem types in South Africa based oisigéace temperature,
chlorophylta, net primary productivity, mean sdavel anomalies, seabed slope and deffgure

11).

1 Ecosystem types were coded to the planning units on the basis of area of each ecosystem type
in each planning unit.
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Figurell Nationalmap of16 pelagic ecosystem typeata source: Roberson &t 2017; Sink et al. 2012)

Sea turtles are conservatiestependent repties that have a complex life history. Adult male and
female turtles migrate from their foraging grounds to their natal beadlfiesn which they hatched)

where they mate offshore. Females haul out onto the nesting beaches after sunset, dig a nest above
the highrwater mark, deposit a clutch of eggs, cover up the nest, and return to the sea. Females
deposit several of these clutches within a nesting season at regular intervals of about two, weeks
depending on the speciddlel et al. 2013)During the internesting periods (time between successive
nests), femalesemain close to the nesting beach@darris et al. 2015After breeding, dult turtles

leave therookery, migrating back to their foraging grounds, which can be several thousand kilometres
away(Harris et al. 2018; Luschi et al. 2006; Luschi et al3RB@proximately two monthdater, the

eggs hatch and the hatchlings crawl to the sea and disperse in the ocean ctref@suvello et al.
2020) Very little is known about th@ceanicjuvenile life-history staget = OF f £t SR G KS af 2
because they are so difficult to studyansfield et al. 2021andturtles at thislife-history stagehave

a high mortality rate. Young turtles then return to neritic habitats, where theydnaforage on reefs

and seagrass beds. Leatherback turtles are the excepti@y remain as pelagic drifteteroughout

their lives Once sexually mature, the turtles will undergo the migration back to their natal nesting
beaches to breed. Although turtle nesting is an annual phenomenon, individual turtles do not breed
every year, but rather every two to three yedidel et al. 2013)Although most turtles have a global
distribution, each population is effectively separate from the oth@asown as regional management
units) because of the clear link to their natal beacfié&llace et al. 2010)

Two turtle species nest in South Africa, in iSimangaliso Wetland Park: Loggerheads (regionally Near
Threatened), and Leatherbacks (regionally Critically Endangered). Reefs and seagrass beds in South
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Africa also serve as developmental grounds for Grearles (Endangerednd Hawksbills (Critically
Endangered). Olive Ridleys (Vulnerable) are also sometimes present, but these are considered to be
vagrants. South Africa has a long history of turtle conservation, with the annual monitoring
programme firststarting in 1963 McAllister et al. 1965)The programmemploys members of the

local community to participate in data collection and turtle tagging. Turtles also underpin several
ecotourism venturesincluding somehat employ local community members as turtle guides, as well

as other turtle tours that are offered by some of the lodgesSimangaliso

Turtle information was included in three different categories: nesting groyrapurel?) (digitized
from information drawing from Harris et al. 2015; King 2019; Nel et al. 20d®rnesting areas
(Figure 13, Figure14) (Harris et al. 2015%)and migration routes fotoggerheadgFigurel15) and
LeatherbackgFigurel6) (Harris et al. 2018)Planned update$or turtle datainclude adding in the
latest tracking information téncludedata onGreenTurtles, Hawksbills key turtle foraging areasnd
the juvenile lifehistory stagesThere have also been seveaalditionalLeatherbacks tracked since the
migration routes were first compiled biarris et al. (2018)thus an update of theleatherback
migration routes from this new informatiois requiredfor inclusion in future updates of the National
Coastal and Marine CBA Map

f Nesting grounds wereoded to the planning units based aread A S o> (1 KS Wl Y2dzy/ i
this feature is the area withirachplanning unit that comprises turtle nesting grounds)

1 Internesting and migration routes were coded to the planning ubésed ora zonal statistic
of utilization distribution (intensity of use) per planning unit.

I Turtle nesting grounds
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Figurel2. Nesting grounds fdmoggerhead andeatherback turtles. Note that the symbology has been enhanced
so that the data are visible in the malpsert mage credit:© Linda Harris(Data source: Harris etl.a2019a;
Harris et al. 2015; King 2019; Nel et al. 2013)
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Loggerhead internesting areas

. High
Low

0 50 100 200 km
[ |
Figure 13. Internesting areas (areas frequented between successive nesting events within a season) for

Loggerhead turtles. Higher intensity of use is indicated by darker green shadeg.image credit® Wildlife

and Ecological Investmen{®ata source: Harris et al. 2015)
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Figure 14. Internesting areas (areas frequented between successive nesting events within a season) for
Leatherbackurtles. Higher intensity of use is indicated by darker green shéidata source: Harris et al. 2015)
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Loggerhead migration routes
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Figurelb. Postnesting migration routes bkoggerhead turtles to their foraging grounddigher intensity of
use is indicated by darker green shadasert image credit®© Rowan WattPringle (Data source: Harris et al.

2018)
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Figurel6. Postnesting migration routes biyeatherback turtles to their foraging groundsigher intensity of use

is indicated by darker green shadé3ata source: Harris et al. 2018)



Seabirds are the most threatened group of birds, and their conservation status is declining more
rapidly thanthat of the other bird groups(Croxall et al. @12; Skowno et al. 2019&%¥lobally, 28% of

the 364 seabirds speciese threatened and a further 10% are Near Threatened, with key pressures
at sea including fisheries and pollution, and ldrabsed pressures including habitat destruction,
human disturbance and alien invasive sped¢iésoxall et al. 2012 he South Africamainland and
Prince Edward Island (PEI) marine territories provide breeding and foraging grounds tepeaigs

of seabirds.The globaltrends are reflectedhere too: many seabird species are facing declines in
abundance and conservation status.

Around the mainland, there are four Endangeredally breedingspecies: African PenguinBank
CormorantsCape Cormorants, and Cape Gantletd breed almost exclusively on islands, and forage
within the EEZ, mostly within close proximity to their colonMarked population declines have been
recordedfor these species.g., in the past 3 decades there has been a 65% decline in the populati
abundance of African PenguiriSherley et al. 2020and almost a 50%lecline in the population
abundance of Cape Cormorari@rawbrd et al. 2016yvith akey driver being attributed to reductions
in prey availabilitfCrawford et al. 2016; Crawford et al. 2019; Grémillet et al. 2B®&)eral seabird
ALISOASa (KFG ONBSR Ay GKS {2dziKSNYy hOSIys AyOfdz
marine territory. Included among tlse species ar&ndangered Indiaryellownosed Albatrosses,
Endangered Atlantic Yellemosed Albatrosses, Vulnerable Wandering Albatrosaedleast Concern
Northern Giant Petrels.

Datarepresentingseabird includdocations ofcoloniesof threatenedseabirds(Figurel?) (Crawford

et al. 2016; Kemper et al. 2007; Sherley et al. 2017; Sherley et al. 2020; Sherley et ala@@19)
generalisedforaging areas ofAfrican Pengms (Figure 18), Bank CormorantgFigure 20), Cape
Cormorants(Figure21), and Cape Gannet§Figure23). For trese foraging areathe same buffers

F NRPdzy R SI OK awels GskdasinkMajied ét 2ly(2083updated for the new maps of
seabird colonieghat include locations that were missing Majiedt et al. (2013)except for Cape
Gannets, for which the data did not changdesebuffersare: 20 km for African Penguing0 km for
Bank Cormorantsand 40km for Cape Cormorant$n addition, maps of seabird distributions from
tracking data were prepared by BirdLife South Africa for specific colonies and differemstdey
stages(e.g., breeding, incubation, pmaoult, etc). These distributions were for the of the four
Endangered species listed aboifregurel8, Figure2l, Figure23), as well as three albatross species
(Figure25, Figure26, Figure27) and one petrel specidfigure28). Data were provided in two formats:
aggregated core home rangésased on thé0% utilization distributiorf each individugl andcore-
use areag(draft Marine Important Bird Areas (MIBAgerived from the aggregated core home
rangey. For full details on preparation of theskata layers, se8irdLife South Africa (2021hlandley

et al. (2020) Note that theaggregated core home rangegere available only for African Penguins
(Figurel9), Cape Cormorant&igure22) and Cape Ganne{figure24).

f Colonies were coded to the planning unitased onaread A @S d®> G KS WI Y2dzy i Q
feature is the area withirachplanning unit that compriseseabird colonies

1 Generalised foraging areas were coded to the planning lnaised onarea, witha separate
feature for each colony or colony cluster where the shapes were contiglibiswas updated
from Version 1.1, removing the foraging areas around Bird Island in§&dbQa . & F2 NJ !
Penguins and Bank Cormorants because these species no longer occur there (Stephen Kirkman
andBruce Dyer, pers. comm).
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9 Seabirdcore-useareas(draft MIBA9 from BirdLife South Africa were coded to the planning
units based on areawith a separate feature for each coeuse area, and one feature for all
core-use areas per specie¥he data that were included in Version 1.1 were updated for
Version 1.2.

1 Aggregated core home rangés0% UD) were reclassified into 25 quant{lesthe maxinum
number of quantiles allowed if less than 26)d coded to the planning units using an average
zonal statistic value, where zones were planning uilite data that were included in Version
1.1 were updated for Version 1.2.

Il Seabird colonies A
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Figurel7. Colonies of four species of Endangered seabirds in South Afdatathat the symbology has been
enhancedso that the features are visible at this sca@ata source: DFFE Unpublished data; Crawford et al.
2016; Sherley et al. 2017; Sherley et al. 2020; Sherley et al. 2019; Cape Nature (Unpublished data))
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African Penguin
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Figurel8. Foraging areas of African Penguins. Light blue areas are the generalised foraginganesisaded
areas arethe coreuseareas(draft MIBAs)mapped by BirdLife South Afrig®ata source: BirdLife South Africa

2021; and data adapted from Majiedt et al. 2013)

African Penguin aggregated core
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Figurel9. Aggregated core home range$ African Penguinir different colonies and lifhistory stages(Data

source: BirdLife South Africa 2021)
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Bank Cormorant
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Figure20. Generaliseddraging area®f Bank Cormorantsnsert image credit© Peter ChadwicKData

source: adapted from Majiedt et al. 2013)

Cape Cormorant
Foraging areas (generalised)
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Figure21. Foraging areas of Cape Cormorants. Light blue areas are the generalised foragingiatesdsded
areas arethe coreuse areasdraft MIBAs)mapped by BirdLife South Afrig®ata source: BirdLife South Africa

2021; and data adapted from Majiedt et al. 2013)
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Figure22. Aggregated core home rangesCape Cormorant®r different colonies and lifaistory stages(Data

source: BirdLife South Africa 2021)
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Cape Gannet
Foraging areas (generalised)
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Figure23. Foraging areas of Cape Gannets. Light blue areas are the generalised foragingpareakaded
areas arethe coreuse areasdraft MIBAs)mapped by BirdLife South Afri¢®ata source: BirdLife South Africa

2021; and Majiedt et al. 2013)
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Figure24. Aggregated core home range$ Cape Gannets for different colonies and-fifstory stages(Data
source: BirdLife South Africa 2021)
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Figure25. Foraging areasf Atlantic Yellownosed Albatrosss Darker shades ar@reas of higher use anghere
foraging areas from different colonies overlgpata source: BirdLife South Africa 2021)
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Indian Yellow-Nosed Albatross
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Figure 26. Foraging areas of Indian Yellewsed Albatrosss Darker shades are areas of higher udeata
source: BirdLife South Africa 2021)
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Figure27. Foraging areas of Wandering AlbatroBsarker shades arareas of higher use andhere foraging
areas from different colonies overlgRata source: BirdLife South Africa 2021)
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Northern Giant Petrel
home range
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Figure28. Foraging areas dflorthern Giant PetreDarker shades are areas of higher (8mata source: BirdLife
South Africa 2021)

The southern African region is home to at least 51 species of whales and dolphins (and a single

L2 NLI2AaS0T 6KAOK Aa I 02 dzi (Best2007MANy &f nése speciighadve@a OS i
high public appeal, and underpin numerous whaad dolphinviewing operations in South Africa

that are popular with touists. Observational data for some of the more conspicuous species have
allowed for the production of predicted distribution maps modelled on the probability of occurrence
(Purdon et al. @20a; Purdon et al. 2020bThese species, all of which are Least Concern or Near
Threatenedwith the exception of theEndangeredndian OcearHumpback Dolphiand Vulnerable
SpermWhale, are included in the National Coastal and Marine Spatial BiodiversityAttaaughthe

southern African region is one of the key areas for beaked whale diversity in the(Bedtd2007)at-

asStk 20aSNBIGA2YyLFE RFEGEF F2NJ GKS&AS aLISOASa FNBE fIC
not been modelled, wh the exception of Southern Bottlenose Whales. Some other-kmnglivn

species for which modelled distributions are not available includeFth&Vhale and the iconiBlue

Whale.

Predicted distribution®f Indian OcearBottlenose DolphingFigure29), Common DolphingFigure

300 | S| @A & A RFH@edl), hadidn QeamyimpbackDolphins(Figure32),wA 334 2 Qa 52 f LK
(Figure33), and SouthernBottlenose Whales(Figure34) were included fromPurdon et al. (20203)

and. NB R S Q &Fiqurk3b) fH8ndpback WhaleFigure36), Southern Right Whald&igure37) and

Sperm WhalegFigure38, Figure39), were included fromPurdon et al. (2020bXiller Whales were

excluded ¢n advice fom Prof. Ken Findlay)ecause their distribution is ubiquitousy R G KSNB Q&
information on finer scale habitat us&iven that the mapsepresentthe probability of occurrence

modelled from obserational data and associatedphysical environmental variaéd, and generally
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spanned the entire EEdr at least a substantial portion of it, only the upper end of the probability
distribution was includedThese distributions were refined with input from Prof. Ken Findlay and Dr
Stephen Kirkmansupported by maps iBest (2007)It is noted,though, that further refinement of

the cetacean data is needed. See Appendix 2 for details.

1 Forspecies with predicted distributions that covered a smaller portibrihe national EEZ,
i.e., IndianOceah dzY' LJ6 | O1 52f LKA Yy a3z [|-PadifaBbtieroReDalphing 2 f LIK A
{2dzi KSNYy . 2G0tSy2a8 2KIfSax /2YY2y &&HalIKAY &z
were >50% of the maximum value were selected and reclassified into ten quaatilés,
assigned values-10 from lowest to highest probabijitof occurrenceln other words, only
the upper 50% of the areas where these species are predicted to occur are included as
biodiversity features.

f  The much broader distributions ¢f LISNY 2 Kl f Sa> . NBRSQa 2KIfSax
Southern Right Whalesecessitated a higher cubff value to identify the areas of highest
likelihood of occurrencethereby avoiding having overly extensive featureBpr these
speciesdata that were >75% of the maximum value were selected and reclassified into ten
guantiles,and assigned values-10 from lowest to highest probability of occurrenckhis
means that only the upper 25% of areas where these species are predicted to occur are
included as biodiversity features.

91 Data were coded to the planning units based on a zetadistic of the reclassified values per
planning unit.In some cases, these distributions contained a fel§),(very small (ca. 36
planning units) localities that were far (@D0km) from the rest of the distributionand had
very low values for probalify of occurrenceE.g., six locations of low probability for coastal
humpback dolphins that were as far as 2008 offshore.These were removediven their low
likelihood of containing the respective species.

Indo-Pacific Bottlenose Dolphin }N\
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Figure29. Indo-PacificBottlenoseDolphin predicteddistribution, with darker shades of blue indicating highest
likelihood of occurrencéData source: Purdon et al. 2020a)
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Figure30. CommonDolphin predicteddistribution, with darker shades of blue indicating highest likelihood of
occurrence(Data source: Purdon et al. 2020a)
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Figure311 S I @ A Bolplinradicteddistribution, with darker shades of blue indicating highest likelihood of
occurrence(Data source: Purdon et al. 2020a)
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Indian Ocean Humpback Dolphin A
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Figure32. Indian OcearHumpbackDolphinpredicteddistribution, with darker shades of blue indicating highest
likelihood of occurrencéData source: Purdon et al. 2020a)
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Figure33. w A & ®&dphidpredicteddistribution, with darker shades of blue indicating highest likelihood of
occurrence(Data source: Purdon et al. 2020a)
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Bottlenose whale
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Figure34. BottlenoseWhale predicteddistribution, with darker shades of blue indicating highest likelihood of

occurrence(Data source: Purdon et al. 2020a)
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Figure35.. NE RVBale@redicteddistributionfor two formsg inshore form and the offshore migratory form

with darker shades of blue indicating highest likelihood of occurrébega source: modified from Purdon et al.

2020b)
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Figure36. HumpbacKkwWhale predicteddistribution, with darker shades of blue indicating highest likelihood of
occurrence(Data source: Purdon et al. 2020b)
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Figure37. Saithern RightwWhale predicteddistribution, with darker shades of blue indicating highest likelihood
of occurrence{Data source: Purdon et al. 2020b)
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Figure38. SpermWhalepredicteddistribution in summer, with darker shades of blue indicating highest likelihood
of occurrence{Data sourcePurdon et al. 2020b)
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Figure39. SpermWhale predicteddistribution in winter, with darker shades of blue indicating highest likelihood
of occurrence(Data source: Purdon et al. 2020b)
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Somecoastal areas, mostly pa(Figure40), are associated with supporting key Hféstory stages of
whales including calvinghursery areasand supergroup aggregatio(see also Best 2000; Elwen and
Best 20044, b; Elwen and Best 2004t)eseareasalso contribute to societal benefits by underpinning
some ecotourism ventures (i.e., whahlatching).

1 Aninitial selection of Wale-associated bayand other coastal areasere extracted from the
marine map of ecosystem typ€Sink et al. 2019and advice given by Prof. Ken Findlaye T
data were coded to the planning units based on area

I Key bay habitat for whales
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Figure40. Key bay habitat for whalegData source: data extracted from Sink et al. 2019a)

The Capdur Seal is the only pinniped that breeds mainland South AfricéKirkman and Arnould

2017) They breed in colonies along the west and south coasts of South Africa, on islands or on remote
parts of the coast, withthe easternmost breeding colony found in Algoa B@§irkman et al. 2007)
Breeding occurs synchronously each year, between November and January. Between the time of
pupping and the time of weaning, about ten montager, mothers alternate between foraging at sea

and nourishing their pups at the coloryapeFur Seals are generalist foragers that eat a wide variety

of pelagic, demersal and benthic prey, including commercially important species such ddakepe
HorseMackere] Sardine,Anchovy,ChokkaSjuid and West CoafockLobster. They feed largely over

the continental shel{Botha et al. 2020and, as a topredator, they most likely have a critical role in

prey regulation and the structure and functioning of the ecosyst@apeFur Seals have also been
reported to predate on seabirds, including Afridéenguirs and Capezannets, both of which are of
conserv@ion concern(see Sectiod.4.2.2. On the other handCapeFur Seals also serve as prey for

other predators, including the iconM/hite Shark. The attractiveness afeal colonies on the south

coast toWhite Sharks, and associated shaskal predatory interactions, is critical for the commercial
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success of th&Vhite Shark viewing ecotourism industry. Caper Seal colonies are also targeted for
tourist viewing or irthe-water tourist experiences with seals.

Capdrur S2alswereformerly harvested commercially in South Africa until this was suspended in 1990.
Regular aerial censuses are conductadmeeding colonies to determine population trenfl§irkman

et al. 2013)Althoughthe Capdrur Seal has been assessed to be Least Concernmmstef IUCN Red
List criteria(Kirkman et al. 2016}t isprotected in South Africa in terms of the National Environmental
Management: Biodiversity A@No. 10 of 2003t The same protection is also extended to other species
of pinniped that can occur in South African waters, or haul out on its shores. Other guilnspecies

that have been recorded in mainland South Africa includeShieAntarctic Fur Seal (Shaughnessy
and Ross 1980fouthern Hephant Seal (Penry et al. 2013)eopard Seal (Vinding et al. 2013and
QabeaterSal (Ross et al. 1978)

Data representing seathat were included in the CBA Map are@&pe Fur Seablonies(Figure41)
(Kirkman et al2013)andforaging areagFigure42) based on tracking dataroundselectedcolonies
(Benguela Enviranent Fisheries Training Interactions Programme (BENEFIT), Unpublished data;
Botha et al. 20204nd generalisefbragingareas around all colonie$he tracking datén=201 tracks)

were first cleaned by removing points on land (inland of the dune bas€)removing all tracks from

the dataset with fewer than 10 locatiorfe=24). Then, in Rersion4.0.3(R Core Team 2023 speed

filter was applied to remove all locations that were more tham 3 from the previous location (1.9%

of the data), using themaskfunction in theargosfilterpackage. Because the data fradotha et al.
(2020)had already been cleaned using several speed filters (also using'as a thresholyj only
inaccuratedata fromBENEFIUnpublished data) tracks were removétbme ranges for the Kleinzee
colony, south coast (False Bay, Geyser Rock; Mossel Bay) and Black Rocks colony were created using
momentbased kernel density estimation from tredehabitatHRpackage(Calenge 2011)with a
slightly smaller smabing factor for the Black Rocks colony because of the-Beafe data. The rasters
were resampled to a 56n grid to ensure proper coding to the planning upéad the lowest UD values
were removed using the Raster Calculatorémove areas of very irdguent useData were split into

20 quantiles to reduce the strong tail in the data distribution as a result of abdasdd colony being

the start and end point of each foraging triprom thesehome rangesthe highest use areas around

the colonies werapproximately 20 km in diameter. Therefore, to account for foraging areas around
colonies for which tracking data were not available, &kBDbuffer was applied to the colonies to give

a generalised feeding area.

9 Data on seal colonies were coded to tharphing units on an area basis.

91 Data were coded to the planning units based on a zonal statistic of the relative intensity of
use per planning unit.

9 Itis recommended that the MBKDE analysis is recalculated based on all the raw tracks for a
more accurate rpresentation of seal foraging areasthe next iteration
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Figure41. Seal colonies around South Africa. Note that the symbology hasexpandedso that the features
are visible on the mapnsert image credit©LindaHarris.(Data source: Kirkman et al. 2013)
N
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Figure42. Seal foraging areasvhere brown areas are generalised foraging areas around colonies, and areas in

shades of red are foraging areas basedracking data. Darker shades of red indicate areas of highemNse.
that gaps in foraging areas, especially on the west coast, are more an artefact of incomplete coverage than areas
of avoidance or absencksert image credit© Frikkie van der Wer. (Data source: BENEFIT, Unpublished data;

Botha et al. 202
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The status of sharks and rays globally is of particular concern. Since 1970, the abundance of these
ALISOASa Ay (UKS ¢2NIXI RQa 20Stya KIfddirkrEadd idfigthg o0 &
(Pacoureau et al. 2021In fact, more than a third of shark and ray species are threatened as a result
of overfishing and three species are listed as Critically Endangered (Possibly BExtioat)se they

have not been seen in more than 80 yeéailvy et al. 2021)n short, chondrichthyans are in a state

of crisis, requiring urgent conservation attention.

White Sharksare listed as Vulnerable by the IUCN, with a declipioygulation trend andhave been
protected in South Africa since 199Currently there is no consensus on the numbewtfite Sharks
in South AfricalTowner et al. (2013)stimated there to be about 90@/hite Sharkgresent in Gansbaai
based on markecapture methodsThis is similar to a past estimate fhite Sharkgaptured in the
shark nets in KN (CIiff et al. 1996)Andreotti et al. (2016provided an alternative estimatever a
similar time griodfor the number ofWhite Sharksationally, based on markecapture and genetics,
that wasabout half thatestimated byTowner et al. (2013Howeverthe estimate byAndreotti et al.
(2016) has been challengedlrion et al. 2017)The precise population estimate notwithstanding,
White Sharksire known tomake transoceanic migratiorfe.g., Bonfiet al. 2005put also to aggregate
in certain locations in South Africa during different parts of the y&arck et al. 2013; Ryklief et al.
2014) These aggregations are also often associated with kehitery stages.

Two input features were included foYhite Sharkscore residentareas(Figure43); anda distribution
includingboth transiting and resident behaviosifFigure44). These were based on data frddock et

al. (in review)To delineate thesore resident areggoint locationsassociated with resident behaviour
were filtered to remove points on land. A poidensity analysis was run, with the output reclassified
into 20 quantiles (excluding 0 value€hly the upper 10 quantiles/ere retained to represent the

core-use areasTo plot theWhite Shark Q RAAGNA O dziA2y > | &ASO2yR LRAYI

of the data (both resident and transiting behaviours), and the detee reclassified as above. In this
case, however, only the lowestvo quantiles were excludetb represent the distribution of the
sharks, whilst excluding areas that were generated on the basis of a single point locality.

i Data were coded to the planning units on the basis of an average zonal statistic, using the
planning units as zones.

9 Core resident areasto remove very small regions as a result of excluding the lower 10
guantiles,only zonal static values >0.025 werelirded. Finallysingleisolated planning units
with values <1 were removed.

9 Distribution areas: To remove very small regions as a result of excluding the lower two
quantiles, only zonal static values >0.05 were included. Finally, isolated planningnunits i
clusters obt§ with values <1 were removed.
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Figure43. White Shark core useareas Darker blues indicate higher intensity of ud@ata source: Kock et al. in

review)
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Figure44. White Shark distribution.Darker blies indicate higher intensity of ug@®ata source: Kock et al. in

review)
45



For all other species atharks and rayg-{gure45 - Figurel11), the distibutions were modelledy
Faure Beaulieu et al. (202Bnsemble predictions were created from a General Linear Model (GLM)
and Maximum Entropy (MaxEnt) model per species, split into a summer (Septerabenary)and
winter (MarchgAugust) distributbn where possible, otherwise an aseasonal distribution was created.

1 Rastersof the ensemble predictionsvere projected into Albers Equal Area projection
customised for South Africa, snapped to a reference raster, and resampled to a smaller
reference cellize (30 x 30 m).

1 The projected rasters were reclassified into 20 quantiles, excluding values below the given
thresholdwhere thelikelihood ofoccurrencethe speciess consideredibsent.

91 Data were coded to the planning units on the basis of an averagal atattistic, using the
planning units as zones.

Lesser Guitarfish distribution A
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Figure4b. Lesser Guitarfisdistribution. Darker blues indicate highgrobability of occurrencgData source:
Faure Beaulieu et al. 2021)
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Spotted Eagle Ray distribution (summer) A
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Figure46. Spotted Eagle Ray (summdi3tribution. Darker blues indicate highmobability of occurrencégData
source: Faure Beaulieu et al. 2021)
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Figure47. Spotted Eagle Ray (summer) distribution. Darker blues indicate higher probability of occurrence.
(Data source: Faure Beaulieu et al. 2021)
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Copper Shark/Bronze Whaler
distribution (summer) A
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Figure 48. Copper Shark/Bronze Whaléummer)distribution. Darker blues indicate highprobability of
occurrence(Data source: Faure Beaulieu et al. 2021)

Copper Shark/Bronze Whaler
distribution (winter) A
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Figure 49. Copper Shark/Bronze Whaléwinter) distribution. Darker blues indicate higherobability of
occurrence(Data source: Faure Beaulieu et al. 2021)
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Spinner Shark distribution (summer) A
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Figure50. Spinner Sharksummer)distribution. Darker blues indicate highprobability of occurrencgData
source: Faure Beaulieu et al. 2021)
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Figure51. Spinner Sharkwinter) distribution. Darker blues indicate highprobablity of occurrence(Data
source: Faure Beaulieu et al. 2021)
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Zambezi/Bull Shark distribution (summer)
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Figure52. ZambeZiBull Sharksummer)distribution. Darker blues indicate highprobability of occurrence

(Data source: Faure Beaulieu et al. 2021)

Zambezi/Bull Shark distribution (winter)
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Figureb53. ZambeZiBull SharKwinter)distribution. Darker blues indicate highgobability of occurrencéData

sourceFaure Beaulieu et al. 2021)
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Blacktip Shark distribution (summer) A
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Figure54. Blacktip Sharksummer)distribution. Darker blues indicate highgrobability of occurrencgData
source: Faure Beaulieu et al. 2021)
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Figure55. Blacktip Sharkwinter) distribution. Darker blues indicate highprobability of occurrence(Data
source: Faure Beaulieu et al. 2021)
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Figure56. Dusky Sharksummer)distribution. Darker blues indicate highprobability of occurrence(Data
source: Fauredaulieu et al. 2021)

Figure57. Dusky Sharfwinter)distribution. Darker blues indicate high@obability of occurrencé€Data source:
Faure Beaulieu et al. 2021)
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