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SeaKeys project background
(presented by Kerry Sink)
The SeaKeys project is a large collaborative three year marine research project (2013‐2016) involving
30 team members from more than 17 different organisations. The project aims to collate, increase and
disseminate marine biodiversity information and support the application of this knowledge in
monitoring, decision making and maintaining benefits from marine biodiversity for South Africans. This
research project is funded by the National Research Foundation (NRF) of South Africa through the
Foundational Biodiversity Information (FBI) Programme. The FBI Programme was developed in
response to gaps and challenges in the knowledge base for South Africa’s biodiversity. The SeaKeys
Project is the first large collaborative program funded through the FBI programme. The primary focus of
the Programme is to generate, co‐ordinate and make accessible knowledge relevant to these “essential
biodiversity variables”. This type of information is often referred to as “fundamental” or “foundational”
because it forms the basis of so many other aspects of biodiversity research and decision‐making. These
data sets are critical for ecosystem mapping, monitoring and reporting on the state of biodiversity, for
sustainable use of biodiversity, and for understanding and mitigating the impacts of global change on
biodiversity.
Marine biodiversity knowledge lags behind that of other ecosystems for four main reasons: the
environment is generally less accessible and more expensive to sample; many existing biodiversity data
are not digitised or are inaccessible; capacity is limited with few mechanisms to engage civil society in
the collection of primary marine biodiversity data; and data management and flow of information
within the marine community is poorly co‐ordinated. Key knowledge gaps include research on habitat
forming, resource, indicator and biosecurity species and ecosystems that deliver key services or are
sensitive to impact. The SeaKeys project aims to unlock marine biodiversity knowledge to remedy this
situation. South Africa’s emerging new policy and legslative framework for the oceans focuses on the
development of Integrated Ocean Management especially beyond the coastal zone, the development of
the ocean economy and the need for South Africans to derive sustainable benefits from our coastal and
marine biodiversity. The development and implementation of a framework for Marine Spatial Planning
is a key component of this new phase. Evidence‐based policy and management advice and new
collaborations and improved co‐ordination are needed to support these developments.
The SeaKeys project has five core objectives:
1. To develop new collaborations improving co‐ordination, management and dissemination of
marine biodiversity data, information and knowledge.
2. To unlock priority marine biodiversity records through the collation, verification and
digitisation of existing historical and un‐captured contemporary data and through citizen
science initiatives.
3. To undertake genetic, species and ecosystem research to support systematics, ecosystem
description and evidence‐based policy and management advice for priority taxa and ecosystems.
4. To ensure marine biodiversity data and knowledge is disseminated and applied through co‐
ordinated on‐line platforms and application of science based management and policy advice.
5. To pilot innovative capacity‐building, knowledge generation and information flow approaches to
increase, improve and apply knowledge in marine resource and ecosystem management,
monitoring, global change management and marine spatial planning.
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To achieve these objectives 10 Working Groups were established under the SeaKeys project. One of
which, a Monitoring Working Group, aimed to co‐ordinate and deliver monitoring outputs and advise on
monitoring priorities and gaps. A workshop was held in Cape Town bringing together a sub‐set of
researchers, representing nine organisations around the country, currently involved in some level of
monitoring. This report, combined with the digital GIS project, serves to fulfil the Monitoring Working
Group outputs for the SeaKeys Project.

Monitoring Workshop objectives
(presented by Lara Atkinson)
The objectives of the SeaKeys Monitoring Workshop were outlined as the following;
1. Share information about marine monitoring initiatives in South Africa
2. Advance spatial mapping of monitoring projects
3. Identify and enable new collaborations, synergies and opportunities
Participants were invited from several key national departments, institutions and organsations within
South Africa that engage in some level of marine ecosystem and/or species monitoring. Participants
were requested to represent long‐term monitoring initiatives that are in existance or planned for in the
near future within their organisation. A simplified metadata template (Appendix B) was distributed
prior to the workshop with the request that participants source the relevant information from their
colleagues about each appropriate monitoring initiative and submit with position information prior to
the workshop.
It was highlighted that monitoring can be conducted in many different forms. Two major types of broad
monitoring that occur in the marine environment are 1) science driven monitoring i.e. long term
monitoring of fixed plots e.g. as conducted by SANParks, universities, SAEON and other organisations
and 2) management driven monitoring which is frequently ad hoc or focussed on specific project goals
or related to stock assessment needs.
Broadly, monitoring can be grouped into four categories;
1) Targeted monitoring
Focal (e.g. species of special concern)
Indicator species (e.g. vulnerable species)
2) Surveillance monitoring
Site or Route based repeated (e.g. ASCA, IEP, Algoa Bay Sentinel, Coral bleaching)
Regional or Atlas type monitoring (e.g. Demersal, Pelagic, Linefish)
3) Land/Sea scape monitoring
Pattern indicators (e.g. rocky shore inundation by sand)
Surrogate biotic indicators (e.g. remote sensing SST upwelling)
4) Collation or meta‐analysis monitoring
e.g. National Biodiversity Assessment, State of Biodiversity Reports
It is within this context that the SeaKeys Marine Monitoring workshop was framed. The scope of the
workshop was defined as all marine monitoring currently underway, or planned for in the near future
within South Africa’s exclusive economic zone, but exclusing pure estuarine monitoring. The reason
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estuarine monitoring was excluded at this workshop, is that it is extensive, of a specialised nature and
warrants a dedicated workshop.

A) Presentations from workshop participants:
Large Mooring Arrays
1) Tamaryn Morris SAEON, also representing Prof. Isabelle Ansorge from UCT
Tamaryn presented on several large mooring arrays currently in deployment within (and operating
beyond) South Africa’s EEZ.

Fig. 1. Large mooring arrays within and beyond South Africa’s EEZ.
a) The South Atlantic Meridional Overturning Circulation South Africa (SAMOC‐SA) incorporates three
mooring arrays, namely South Atlantic Meridional Basin‐Wide Array (SAMBA), CrossRoads and
GoodHope (Fig. 1). The SAMOC‐SA project forms part of the greater SAMOC project which is an
international initiative monitoring the Overturning Circulation of the South Atlantic Ocean. This project
is led by Prof. Isabelle Ansorge from University of Cape Town, Oceanography Department. SAMBA
consists of shelf and tall moorings which include ADCPs (Acoustic Doppler Current Profile), current
meters and MicroCAT CTDs (Conductivity‐Temperature‐Depth, including dissolved oxygen sensors).
There are Current and Pressure‐Inverted Echo Sounders (CPIES) deployed in conjunction with the
moorings themselves. A CTD transect is sampled each time the moorings are serviced (~ every 12
months) which includes the standard CTD sampling and will start including data collection from
zooplankton nets and biogeochemical sensors from September 2016.
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b) GoodHope: The GoodHope Line has been monitored annually since 2004 and provides high
resolution monitoring of the South Atlantic and Southern Ocean through deep CTD casts (where and
when possible), XBT casts and lagragian instrument deployments (e.g. Argo floats and Surface Velocity
Program (SVP) drifters). Recently, CPIES moorings have been deployed along the first section of the line
to provide additional coverage of volume transport calculations of waters leaking in to the South
Atlantic from the Indian Ocean. This project falls under the SAMOC‐SA initiative, led by Prof. Ansorge
from University of Cape Town.
c) CrossRoads: The CrossRoads Line is monitored annually during the return relief voyage from Marion
Island (April/May). It is a high resoultion CTD and EXpendable BathyThermograph (XBT) line which
monitors long‐term trends of the Agulhas Return Current and the Agulhas Current itself by providing a
snap‐shot study of the two systems as close together in time as possible. This survey provides critical
information to improve understanding of the long‐term volume fluxes. This project falls under the
SAMOC‐SA initiative, led by Prof. Ansorge from University of Cape Town.
d) The Agulhas System Climate Array (ASCA) is coordinated by SAEON with strong collaboration from
DEA. The project is a five‐year initiative to monitor the Agulhas Current using an array of moorings
(which includes ADCPs, current meters and microCAT CTDs) along with Current and Pressure‐Inverted
Echo Sounders (CPIES). These moorings were deployed in April 2015 and will be serviced every 12 to
18 months. At this stage, a CTD and zooplankton net transect is undertaken for discrete sampling to a)
validate moored instrumentation such as CPIES and MicroCats, b) collect additional biogeochemical
parameters and c) obtain snap‐shot transects of the Agulhas Current over time. Current funding
facilitates for a 5‐year project, however, intensions are to extend this time frame.

Algoa Bay Sentinel Site
2) Dr Shaun Deyzel SAEON, also representing Dr Tommy Bornman (SAEON), Dr Paul‐Pierre Steyn
(NMMU) and Prof. Eileen Campbell (NMMU).
Shaun presented six sub‐projects that make up the Algoa Bay Sentinel Site Long‐term Ecological
Research (LTER) programme.

Fig. 2. Overview of Algoa Bay Sentinel Site monitoring activities
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a) Continuous Monitoring Platform (SAEON): This constitutes a network of temperature recorders
and sea current measuring arrays distributed throughout Algoa Bay and St Francis Bay to
optimise long‐term bay‐scale observations (Fig. 2). Equipment deployed includes Gully
Temperature Probes (GTP), Underwater Temperature Recorders (UTR) and Acoustic Doppler
Current Profilers (ADCP). A total of 40 moorings have been deployed since October 2008 with
ongoing maintenance and new equipment being added.
b) Pelagic Ecosystem LTER programme (SAEON): A collaboration between SAEON, SAIAB and
NMMU that aims to monitor the pelagic ecosystem within Algoa Bay (Fig. 3). The project started
in 2010 and collects monthly samples of water column nutrients, phytoplankton and
zooplankton with CTD casts at each station.

Fig. 3. Pelagic Ecosystem Stations monitored in Algoa Bay
c) Estuaries LTER programme (SAEON): Monitoring four estuaries that influence the Algoa Bay
marine environment, Kromme, Swartkops, Gamtoos and Kariega river estuaries. This project
was initiated in 2012 and sampling frequency varies for different parameters between monthly
and annually.
d) Tufa Stomatolite ecosystems: This is a collaborative project between SAEON, NMMU and Rhodes
University that monitors the ecosystems of Tufa Stromatolites (rare ecosystems associated with
freshwater seepage from dune slopes and limestone calcification forming rimstone dams in
which microbacteria, especially cyanobacteria, occur). Monthly surveys are conducted during
which conductivity, temperature and a variety of biological variables are recorded to improve
knowledge about these ecosystems.
e) Algoa Bay Island rocky shore and subtidal reef research: This seasonal monitoring is led by Dr
Paul‐Pierre Steyn (NMMU) during which community composition is measured along transects at
Jaheel, St Croix and Bird Island complexes (Fig. 2). Baseline data were collected in 2000 with ad
hoc sampling being conducted every 2 years subsequently. Since 2012 seasonal sampling has
been conducted.
f) Sandy beaches and groundwater research (Prof. Eileen Campbell NMMU): Biological and
physical variables are measured at 10 surf‐zone stations spanning Algoa Bay every month since
2010 (Fig. 4). Each site is monitored for physical (surf energy, surf‐zone width, wave height and
surf‐zone topography, water temperature), water chemistry (ammonium, nitrate/nitrite,
phosphorus and silicate) and biotic (phytoplankton biomass and species composition) aspects.
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Groundwater flow is measured in five PVC wells installed in the dune slacks of the Alexandria
dunefield.

Fig. 4. Sandy Beach and groundwater research stations in Algoa Bay
Additionally Shaun presented on the South African Coastal Temperature Network which has been
coordinated since 2014 with HOBO and Star‐Oddi temperature loggers being placed within 5 m water
depth around South Africa’s coastline. There are currently 127 sites around South Africa where
nearshore temperature data are being collected. Prof. AJ Smit (University of the Western Cape) is the
key project coordinator and more information can be found at https://github.com/ajsmit/SACTN.
Shaun presented on behalf of Dr Tommy Bornman about the imminent South African Research
Infrastructure Roadmap (SARIR): Shallow Marine and Coastal Research Infrastructure. This is a
proposed project pending funding approval, to establish two additional Sentinel Sites (Two Oceans and
Natal Bight), maintain the existing Algoa Bay Sentinel Site and establish 5 satellite sentinel sites at
Lamberts Bay, Mossel Bay, Port St Johns, Sodwana and Prince Edward Islands (Fig. 5). More details of
this initiative will emerge during 2016.
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Fig. 5. Proposed SARIR long‐term sentinel and satellite site monitoring

Integrated Ecosystem Programme
3) Dr Hans Verheye, Department of Environmental Affairs (DEA)
Co‐ordinating scientist‐ Keshnee Pillay (DEA)
Hans presented on behalf of the DEA focusing on the Integrated Ecosystem Programme: Southern
Benguela (IEP:SB) and its relevance to the South African Monitoring Programme of Marine Plankton
(SAMPoMP).
a) The Integrated Ecosystem Programme: Southern Benguela is considered one of DEA’s flagship
programmes focusing on the southern Benguela Current Large Marine Ecosystem. This
programme aims to provide a relevant, reliable and improved assessment of the ecosystem in
support of its effective management, preservation and conservation. The overarching objective
is to enhance the understanding of the importance, timing and magnitude of mechanisms and
processes that influence the southern Benguela ecosystem structure and functioning including
the impact of climate change.
Key objectives include:
 Analysis and/or re‐analysis of long‐term, archived samples and data to inform the
development of ecosystem indicators for uptake into ecosystem based management (EBM)
decisions;
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To enhance understanding of fluxes (physical and biological) and their influence on
ecosystem components and mechanisms;
To implement a baseline ecological survey of the proposed Namaqua Marine Protected Area.

Fig. 6. Integrated Environmental Monitoring Programme lines and pCO2 monitoring
There are currently four monitoring lines that are surveyed quarterly each year (in February,
May, August and November, Fig. 6). The Scarborough line in the south (previously called the
SARP line) aims to monitor the Benguela Jet and Agulhas Current intrusion. The St Helena Bay
line aims to monitor water retention and productivity. The Namaqua line aims to provide
baseline data for the proposed marine protected area. The Kleinsee line aims to monitor for
seasonal upwelling, seals and seabirds.
Additionally, and in conjunction with the IEP:SB, coastal pCO2 is monitored from Cape Town to
Kleinsee with an transect traversing the shelf from the end of St Helena Bay line to the start of
the Namaqua line.
Research components of the IEP:SB include physical dynamics, biogeochemistry, ocean ecology,
advances in new technology and social impacts. Not all areas of expertise are currently housed
within DEA and not all components planned for in the IEP are currently active. This is a
developing long‐term monitoring programme.
b) The South African Monitoring Programme of Marine Plankton (SAMPoMP) is under
development through DEA and will focus on South Africas entire EEZ (i.e. mainland and sub‐
Antarctic Prince Edward Islands). The initial plan is to implement plankton (zooplankton,
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phytoplankton and Harmful Algal Blooms) monitoring within the four existing IEP:SB
monitoring lines on the west coast of South Africa. Additionally, quarterly surveys are to be
conducted from commercial ships of opportunity operating on their normal trading routes
between Cape Town and Walvis Bay or Luanda, towing a Continuous Plankton Recorder (CPR).
SAMPoMP intends to further align with other coastal and offshore monitoring programmes, such
as the operational SAEON Sentinel site in Algoa Bay and the potential Sentinel site on the west
coast. Other existing long‐term surveys (e.g. DAFF Pelagic surveys and DEA mooring cruises) as
well as future IEP programmes on the south and east coasts could be considered as additional
opportunities along which to expand the SAMPoMP in the future.

Waste water outfall monitoring
4) Brent Newman (Council for Scientific and Industrial Research CSIR)
Brent presented on behalf of the CSIR Coastal Systems Research Group based in Durban on several key
waste water outfall monitoring programmes. These include:
a) Durban outfalls monitoring programme: The impact of effluent discharge through two
outfalls on the marine environment has been monitored annually since the late 1970’s,
usually in May each year. A total of 63 sites in and around the outfall are sampled for water
quality, chemistry, toxicity, sediment properties and benthic macrofauna (125 samples) to
assess for any changes in the system that may have been caused by the wastewater
discharge (Fig. 7). Components that are measured include nutrients, bacteria, metals and
hydrocarbons.
b) Richards Bay outfalls monitoring programme: The effects of three outfalls on the marine
environment have been monitored annually since the early 1980’s, also usually in May each
year. As at the Durban outfalls, 90 sites in and around the outfall are monitored for water
quality, chemistry, porewater toxicity, sediment properties and benthic macrofauna and
meiofauna (Fig. 8). Components that are measured include nutrients, bacteria and metals. In
addition, at the Richards Bay outfall, benthic fish and mega‐invertebrates are collected from
three survey trawls conducted through the area. Species collected are used to monitor tissue
chemistry and community assemblage to assess for any changes in the system caused by the
wastewater discharge.
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Fig. 7. Durban outfall monitoring sites (map produced by CSIR).

Fig. 8. Richards Bay benthic monitoring stations (map produced by CSIR).

c)

Sappi SAICCOR outfall monitoring programme: The impact of wastewater discharge through
an outfall off the Umkomaas area of KZN through which Sappi discharges wastewater has
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been monitored annually since the early 1980’s (also usually in May, Fig. 9.). At each of seven
sites, water quality, toxicity (quarterly sampling), sediment and benthic macrofauna (35
samples) are monitored to assess for any changes in the system as a result of the discharge.

Fig. 9. Benthic and water quality monitoring sites at Sappi SAICOR outfall north of Umkomaas in
KwaZulu‐Natal (map produced by CSIR).
The CSIR additonally monitors the impact of wastewater discharge through 6 other outfalls around the
coast as reflected below.

Location

Monitoring frequency

Parameters monitored

Hout Bay

Annual

Camps Bay

Annual

Greenpoint

Annual

Vleesbaai

Baseline completed in 2014 and
recommend for every 3 years
Every 3 years
Annual (shoreline monitoring)

Sediment and water quality, including
toxicity testing
Sediment and water quality, including
toxicity testing
Sediment and water quality, including
toxicity testing
Sediment and water quality,
macrofauna, meiofauna
Sediment and water quality
Sediment interstitial water quality and
meiofauna

Chevron (Table Bay)
Sizela (± 70 km south of
Durban)
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Other long‐term outfall monitoring initiatives raised at the workshop include:
d) Mussel toxicity watch: monitored in eThekwini area (Durban)
e) Harbour monitoring: Harbours currently monitored annually, since 2009, by the CSIR
include Richards Bay, Durban, East London, Ngqura, Port Elizabeth, Mossel Bay and Cape
Town. Physical, chemical (including metals) and biological parameters of the water column
are measured twice annually (summer and winter), while sediment chemistry (including
metals and hydrocarbons), benthic macrofauna and metal and hydrocarbons in mussels are
measured annually. The harbour of Saldanha Bay, Danger Bay and Langebaan Lagoon are
monitored annually by Anchor Environmental Consultants CC through a contract with the
Saldanha Bay Water Quality Forum Trust. Annual monitoring since 2008 includes water
quality, sediment properties (including metals and hydrocarbons), benthic macrofauna, surf‐
zone fish, rocky intertidal invertebrates, seabirds and alien invasive species.

Aquaculture facilities monitoring for Harmful Algal Blooms
5) Grant Pitcher (Department of Agriculture, Forestry and Fisheries DAFF, Directorate Aquaculture
Research and Development)
Grant provided information on monitoring of Harmful Algal Blooms (HAB) around South Africa’s coast,
focusing particularly on two long term monitoring programes:
a.) A HAB Monitoring and Research Programme implemented by the Sea Fisheries Institute in 1989
was maintained for 16 years (until 2005). The primary objective of this programme was to
provide a warning and information system to the public and the aquaculture and fishing
industry of developing harmful blooms. The programme also served was to identify those
species responsible for harmful blooms and to establish the problems associated with each. It
was not intended to serve the purpose of ensuring seafood safety. This monitoring included
investigations of all reported red tides and daily collection of phytoplankton samples from
Elands Bay and Gordons Bay.
b.) South African Molluscan Shellfish Monitoring and Control Programme (SAMSMCP) implemented
in 2000 through two DAFF directorates (Sustainable Aquaculture Management and Aquaculture
Research and Development). This programme aims to primarily serve the aquaculture industry
by providing the necessary guarantees to foreign buyers and Governments, and to local
consumers, that the risk of disease and poisoning through consuming molluscan shellfish is
adequately managed and minimised (Fig. 10).
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Fig. 10. Aquaculture facilities at which monitoring for HABs is underway through DAFF.
HABs on the South African coast have, in the past, been attributed to dinoflagellate species, but more
recently harmful impacts have also been ascribed to other groups of phytoplankton, including diatoms.
The risk of HABs decreases as one moves from the west to the eastern region of South Africa resulting in
different sampling schedules for the different locations. The current monitoring of HABs on the South
African coast through the SAMSMCP is considered substandard owing to its focus on land‐based
aquaculture facilities.
In the workshop discussion, it was raised that DEA have a focus on HABs and testing of water quality.
DEA are currently establishing a working group and securing funds to further develop such a
programme.
One of the biggest concerns affecting HABs monitoring is the fact that phytoplankton species on the
South African coast are poorly described. Effort is required in compiling a Plankton species list for South
Africa to further inform potential invasive species. A plankton barcoding project was planned, however,
no funding was secured and is not currently being implemented.

Long‐term Intertidal Monitoring
6) Dr Toufiek Samaai on behalf of Maya Pfaff (DEA)
The DEA are currently implementing Operation LIMPET: Long‐term Intertidal Monitoring through
Participation, Evaluation and Training. This programme serves as South Africa’s national rocky shore
SeaKeys Monitoring Workshop Report – August 2016

13

monitoring programme, and aims to detect impacts of climate change, pollution and alien invasions on
coastal biodiversity. To make the best use of existing monitoring efforts and historical data from
previous surveys, the initial phase of the monitoring programme focuses on streamlining aims and
methodologies across all existing monitoring programmes. Monitoring on a national scale is achieved
through inter‐institutional collaborations and research questions are being aligned across relevant
departments. Based on this approach, the DEA are planning to implement monitoring initiatives in the
following ecosystems:
1. Intertidal Rocky Shores (Operation LIMPET) (Maya Pfaff)
2. Shallow subtidal reefs (Tanya Haupt‐Schuter, Toufiek Samaai)
3. Estuaries (Jabulile Nhleko)
These three areas of monitoring require the development of a national database which would have
public data sharing agreement. In implemeting such a programme to have national coverage, there is
inevitably a trade‐off between the spatio‐temporal coverage and the resolution of the data due to the
limited resource availability. Considerable capacity is required to implement an effective national
monitoring programme and a synergistic approach is being taken that requires strong collaboration
with other government departments, conservation agencies, non‐governmental organisations,
academics and citizen scientists.
The programme was initiated in 2015 in close collaboration with SANParks, Cape Nature, Eastern Cape
Parks and Tourism Agency (ECPTA), Ezemvelo Kwa‐Zulu Natal Wildlife (EKZN Wildlife), and University
of Kwa‐Zulu Natal (UKZN). The sites at which monitoring is currently active are Namaqua National Park
(4 sites), Elands Bay (2 sites), Betty’s Bay Marine Protected Area (MPA) (2 sites), Goukamma MPA (2
sites), Robberg MPA (2 sites), Dwesa‐Cwebe MPA (2 sites) and Kwa‐Zulu Natal (10 sites, Fig. 11). In the
near future, standardised rocky shore monitoring will be implemented at Hondeklipbaai (and
northwards), West Coast MPA, Kleinbaai, Knysna, Tsitsikamma MPA, Haga Haga, and Aliwal Shoal MPA,
with several sites at each location. Sites are selected to allow addressing relevant spatial questions, such
as the effect of MPAs, impact of pollution outlets, mining, wave exposure, geology etc.. The monitoring
method at each site is standardised to allow comparisons and also to ensure a realistic, rapid
assessment can be made. Three transects are permanently fixed on the rocky shore, which reach from
the top shore to the low shore. Photo quadrats (30 x 30 cm) are captured every meter during spring low
tide. A temperature logger will also be secured at each site in 1‐2 m depth and data downloaded
regularly. Photographs will be stored in a national database to allow for public access to biodiversity
information. To generate knowledge products, the percentage cover of all invertebrates and algae are
recorded with absolute counts of all mobile invertebrate species. Due to a back‐log of data, preliminary
analyses will focus on indicator species/groups, which will assist in detecting changes as quickly as
possible, allowing for more in‐depth analyses where needed.
Some work has been implemented in monitoring the shallow subtidal regions of Table Mountain
National Park (SAEON and SAIAB permanent quadrats) for fish and invertebrates. Further plans are in
place to standardise subtidal monitoring and expand around the coast.
A database is currently being developed within DEA (by Chris Duncome‐Rae) that will house all long‐
term intertidal monitoring data, including photographs and metadata.
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Fig 11. Locations at which rocky shore monitoring have been implemented in 2015/16 (orange circles)
and positions of proposed near‐future sites (blue triangles) through Operation LIMPET. At each
location, several sites will be monitored, to allow for spatial effects, such as the effect of MPAs, impacts
of mining, pollution, wave exposure, geology..

SANParks Marine Protected Area Monitoring
7) Mbulelo Dopolo (South African National Parks SANParks), including information from Dr Ané
Oosthuizen and Kyle Smith
Mbulelo discussed the current monitoring of line fisheries within the SANPark‐managed Marine
Protected Areas (MPAs), focusing on the roving creel surveys. This type of monitoring is mostly
management driven. Data recorded during roving creel surveys includes:
 fish and invertebrate species composition,
 quantities of harvested resources,
 size frequency distribution,
 start time of fishing,
 species targeted
 adherence to size and bag limit regulations.
These data are used to then estimate the catch per unit effort (CPUE). Routine patrols were initiated in
2005 in the Table Mountain National Park Marine Protected Area with a target of approximately 80
shore patrols per month. The patrols take place at least five days per week, including weekends, during
which the monitors move unidirectionally through the coastal strip, stopping only for interviews with
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anglers (Fig. 12). In 2008 monitoring at the slipways came to an end, and the roving creel surveys
continued until early 2015.

Fig. 12. Table Mountain National Park: 2005‐2015. Slipway monitoring ceased in 2008.
Similar roving creel surveys were introduced into the West Coast National Park in 2009, and 2011 in
Agulhas National Park and both also continued until early 2015 (Fig. 13). These roving creel surveys
were conducted under the auspices of Working for the Coast programme funded by the Department of
Environmental Affairs, which has since lapsed.
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Fig. 13. Agulhas National Park: 2011‐2015 Survey patrol zones (1) Buffeljags – Quoin Point (2) Quoin Point –
Caravan Park (3) Caravan Park – Ratelreviermond (4) Ratelreviermond – Rietfontein se Baai (5) Rietfontein se
Baai – Brandfontein (6) Brandfontein – Doug Jefferey’s (7) Doug Jeffery’s – Suiderstrand (8) Suiderstrand –
Aghulhas campsite (9) Agulhas campsite – Stuisbaai harbour (10) Struisbaai harbour – Andrews field (11)
Andrews field – De Mond estuary.
In addition, within the Langebaan Lagoon MPA, West Coast National Park the impact of prawn
harvesting and trampling is monitored at 5 sites (Sandy Bay, Klein Oosterwal, Maart se Plaat, Kraalbaai
and Klein Mooimak, Fig. 14). SANParks has started Cape fur seal count surveys to track the
recolonization of Schaapen Island, West Coast National Park. Since 2010 there have been sporadic
sightings of seals in Langebaan Lagoon with approximately 30 seals sporadically aggregating on the
island.

Fig. 14. West Coast National Park Survey Patrol Zones: 2009‐2015
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Kyle Smith, from the Rondevlei Scientific Services of SANParks, provided information about SANParks’
monitoring of mussel beds in Tsitsikamma Marine Protected Area (TMPA) and intertidal communities
within both TMPA and Natures Valley. Mussel beds were monitored on an annual basis within TMPA
between 1983 and 2005 (initiated by Nick Hanekom) to document the increase in abundance of the
invasive Mediterranean mussel (Mytilus galloprovincialis) in a densely populated brown mussel (Perna
perna) area. Changes in density, biomass, diversity and species richness of associated intertidal faunal
community were recorded. This monitoring programme is no longer in place, however, an intertidal
rocky shore monitoring programme, with an emphasis on bait species, is currently being implemented
by Clement Arendse (SANParks) in TMPA and Natures Valley. This programme aims to instal fixed
transects at four sites within TMPA and one site at Natures Valley to annually monitor intertidal rocky
shore biodiversity. Fixed photo transects and horizontal transects will be used to supplement the
information collected. The project specifically aims to monitor ecosystem changes or impacts relating to
the collection of bait species Alikreukel (Turbo sarmaticus) and Venus ear (Haliotis spadicea).
Catch and effort data of linefish and bait collection are monitored monthly at Swartvlei (2008‐2016),
Knysna (2008‐2014), Natures Valley (2008‐2010) and from Wilderness to the eastern border of
Goukamma MPA (2011‐2015) using instantaneous effort counts and a roving creel survey. Fishing effort
and catch size and species are monitored. Seine or gill net fishing catch is monitored annually at
Swartvlei (2010‐2015) and quarterly at the Groot river estuary (2010‐2016). Since 2015 Baited Remote
Underwater Video (BRUV) technology has been used to monitor the shallow water fish community
annually in Tsitsikamma MPA to provide information on the relative abundance of fish and shark
species.
Currently all monitoring in Algoa Bay, including the current Bird Island and proposed larger Addo MPA
are conducted by independent researchers.

Linefish and netfish
8) Steve Lamberth (Department of Agriculture, Forestry and Fisheries)
Steve presented on the current monitoring programs related to small scale subsistence and line
fisheries.
1. Small scale fisheries monitoring
The Department of Agriculture, Forestry and Fisheries (DAFF) currently outsource small scale fisheries
monitoring to Jaymat Environmental Solutions CC, until such time as the planned Small‐Scale Fisheries
Policy is implemented. There are currently ± 120 trained monitors that record daily shore‐based
extraction of linefish, molluscs (e.g. abalone) and crustaceans (e.g. rock lobster species). Field
identification guides are provided for fish and invertebrates. Monitoring is only conducted on week days
and although the project has national coverage, the vast majority of monitoring effort is centred in the
Eastern Cape region. Verified coordinates of the Eastern Cape monitoring sites are presented in Fig. 15.
One to three monitors are assigned to patrol a specific stretch within each area and record numbers of
fishers harvesting invertebrates and anglers (both subsistence and recreational) targeting linefish with
either rod/’stick’ and line or handline. A sub‐sample of fishers are interviewed each day (mean of 56.2
%) to obtain information about gear and bait used, and to count the harvested species (fish and
invertebrates). If permitted by the fisher, species‐specific measurements are taken. Permits are checked
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and fishers are classified as subsistence, recreational or unknown according to the permit number.
Although the monitoring program started in 2011, data from 2012 are considered reliable. It is reported
that over 300 000 records have been collected from 2012 until current (2015). Further information on
this program and future intensions should be obtained from Mr Craig Smith, DAFF Director of Small‐
Scale Fishing.

Fig. 15. Small scale fisheries monitoring locations in the Eastern Cape
2. National Marine linefish system
This monitoring system forms part of the largest geo‐referenced species database, at a global scale, and
has been operational since 1985 until current (2015). Commercial linefish data are collected daily,
mostly from the KwaZulu‐Natal coast. A limited amount of recreational linefish catch data are recorded
in this system. The mass of the catch, per species, per boat is recorded daily. The area of operation is up
to 15 nautical miles offshore and the catch is recorded at a 5x5 nautical mile resolution.
3. Netfish monitoring system
This monitoring system focusing on commercial beach‐seine and gillnet catch returns with data
collection since 1985 until present (2015). Monitoring of netfish catches in KwaZulu‐Natal includes
mixed shoal, sardine beach‐seine, shove and drag nets. The catch mass and/or number per species per
net‐day are recorded. The geo‐reference data is however not as good as it was in previous years. Beach
seine and gillnet fishing operations are also monitored by DAFF at 15 recognised netfish areas in the
Northern and Western Cape from Port Nolloth to Macassar. Monthly catch returns are submitted to
DAFF (since 1984) and in situ catch monitoring occasionally occurs through observer programs.
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4. Miscellaneous observer programs/surveys
There are several miscellaneous monitoring surveys that have been implemented to record specific
information about linefish or netfish over different time scales. These include the National Marine
Linefish Surveys (1990s), regional and local line‐fish surveys (1990s‐2015), Netfish surveys (1998‐
2000) and the Linefish (and netfish) observer program (2009‐2012). There is a need to collate these
efforts into one database in order to standardise the information collected and to make the data more
useful and accessible for guiding resource management.
5. Monitoring mass mortalities of fish, invertebrates and birds
DAFF, CSIR and SANParks all actively monitor mass mortality events. There is detailed documentation
recording species, volume (estimated mass or numbers), causes and impacts of all past mass mortalities
including estuarine areas. Such monitoring effort would benefit from a cohesive approach to enable
standardisation of data and improve data use. It was also mentioned that there is a need for a platform
for the public to log information about marine strandings.

Marine Remote Imagery Platform
9) Anthony Bernard (SAEON/SAIAB)
Anthony presented the Marine Remote Imagery Platform (mar‐RIP) research on monitoring reef fish
populations, macro‐benthic invertebrate communities and habitat surveys within and outside of Marine
Protected Areas (MPAs). This programme has also been called the National baited remote underwater
stero‐video system (stereo‐BRUVs) programme.
This research aims to address three broad questions; 1) assessing the Marine Protected Area network
design and effectiveness, 2) the effect of depth on populations of interest and 3) spatial distributions
(presence, abundance, size/biomass/age) throughout the depth distributions of endemic and important
species. These questions are being addressed using an array of remote visual tools:




Reef fish populations are observed using baited and un‐baited remote underwater stereo‐video
systems (stereo‐BRUVs)
Macro‐benthic communities are observed using drop camera photoquadrats
Habitat surveys are conducted using stereo‐BRUVs, drop camera’s and simple bathymetric
mapping

Visual surveys are conducted from depths of 6 to 115 m which includes the full extent of most coastal
MPAs. This monitoring programme was initiated in 2013 and to date 41, sites from the False Bay area to
Port Edward have been surveyed (Fig. 16.). This includes ± 1000 spatially referenced samples collected
with the furthest offshore extent being 72 Mile Bank. As of February 2015, this initiative has recorded
15 000 fish length measurements from 21 000 counted fish and 5000 unique observations of 190
different fish species. The invertebrate and habitat research lags behind the fish research currently.
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Fig. 16. Sites at which underwater imagery has been used to monitor biodiversity and future planned
monitoring sites.
Sampling currently includes:
 Biannual surveys in Tsitsikamma (since 2013),
 Annual surveys in Algoa Bay/Bird Island (since 2014) and Pondoland/ Port Edward (since
2014)
 De Hoop, Goukamma and Amathole MPAs surveyed in 2015 with planned quadrennial (every
four years) repeat surveys.
Remaining sites are surveyed on an ad hoc basis. Future plans to expand this monitoring to the west
coast, Dwesa‐Cwebe MPA, Hluleka and iSimangaliso MPA are being explored. The majority of the
surveys being conducted are linked to existing student projects.
Expanding the future potential of the mar‐RIP programme includes:





Expanding the current platform to meet local demand,
Improving the sampling technologies to enable research on the outer regions of the continental
shelf of South Africa, between depths of 100 and 250m,
Exploring avenues for shallow subtidal/intertidal (<5m depth) research with the platform
technologies,
Developing a comprehensive database to manage and make accessible the data collected by the
platform.

Invertebrates and fish monitoring
10) Sean Porter (Oceanographic Research Institute), also representing Erika Steyn, Stuart Dunlop, Jade
Maggs and Bruce Mann.
Sean presented on several monitoring programs that are managed by the Oceanographic Research
Institute (ORI), currently underway along the KwaZulu‐Natal coastline, focusing on harvestable
invertebrates and fish species.
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1. Long‐term monitoring of commercially harvested oysters (managed by Erika Steyn): Oyster
harvesting occurs on an annual rotational basis in four zones each between the Umgeni and Tugela
river mouths in the south and between the Isipingo and Mzimkhulu river mouths in the north (Fig.
17). Only one of four possible zones in the south and one zone in the north are harvested each year,
with the harvested zone being rotated each year. The majority of oyster harvesting occurs on the
KZN north coast and the fishery in the northern region (between Isipingo and Mzimkhulu river
mouths) has been monitored monthly since January 2002, and is ongoing. The size frequency of
Cape rock oysters (Striostrea margaritacea) harvested by commercial fishers along the northern
KZN coast is monitored. The data collected by this monitoring programme has been used to develop
an Operational Management Plan for this fishery.

Fig. 17. Oyster harvesting zones in northern KZN depicting the northern zone that is monitored. The
southern zone supports oyster harvesting but is not monitored.
2. Long‐term mussel monitoring (managed by Erika Steyn): Populations of brown mussel (Perna
perna) are monitored biannually (autumn and spring) on fixed transect lines at four sites along the
KZN coast (Fig. 18.). This monitoring program, initiated in August 1993, records the percentage
cover, width of mussel bed, size frequency and recruitment success of brown mussels. Monitoring is
conducted in closed areas that were previously overexploited and compares mussel recruitment
between closed and harvested areas.
3. Invertebrate catch statistics (managed by Erika Steyn): Catch statistics of inshore invertebrates
collected by recreational/subsistence fishers in KwaZulu‐Natal are recorded. Species primarily
recorded include East coast rock lobster Panulirus homarus, brown mussel Perna perna, red bait
Pyura stolonifera, Cape rock oysters Striostrea margaritacea, sand prawn Callichirus kraussi, octopus
Octopus vulgaris, two mole‐crab species and ghost and rock crabs. Data voluntarily submitted by
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inshore recreational fishers span the timeframe from 1974 until 2002. More formal surveys were
introduced by Emzemvelo KwaZulu‐Natal Wildlife (EKZNW) in 1995 with daily creel surveys and
the Oceanographic Research Institute (ORI), with quarterly surveys from 2001.

Fig. 18. Long term brown mussel (Perna perna) monitoring stations in northern KZN.

4. ORI Cooperative Fish Tagging Project (ORI‐CFTP, managed by Stuart Dunlop): This project monitors
movement patterns, growth rates, mortality rates and population dynamics of key linefish species
from the Orange River Mouth to the South African/Mozambique border (some fish are also tagged in
Mozambique waters). This project involves the cooperation of conservation conscious anglers who
voluntarily tag and release linefish they catch and the marine angling public, who report tag
recaptures to ORI. In addition, a large number of smaller tag‐and‐release linefish monitoring
projects run by scientists or managers from various institutions, use tags provided by ORI and are
associated with this programme (e.g. De Hoop Marine Reserve Tagging Project). The ORI‐CFTP was
officially started in 1984, although some records date back to the late 1970s, and is still currently
ongoing. Data are used by scientists and managers for policy and decision‐making in linefish
management.
5. iSimangaliso Surf‐zone Fish Monitoring and Tagging Project (managed by Bruce Mann): This fish
monitoring project was established with the primary aim of comparing surf‐zone fish populations in
the St Lucia Marine Reserve Sanctuary with those in the adjacent, previously exploited area, south of
Leven Point (Fig. 19). The project started in November 2001 and has involved bi‐monthly (2001
until 2006) and then quarterly (2007 until 2011) four‐day field trips to the St Lucia Marine Reserve
to conduct shore‐angling and fish tagging. In 2015 the project was expanded to include four new
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sampling areas within the iSimangaliso Wetland Park, namely; Sodwana Bay, Bhanga Nek, Mapelane
and Cape Vidal (Fig. 19). Data monitored at each of these sites includes catch composition, catch
rates, length frequencies and fish movement patterns within the iSimangaliso Wetland Park. This
project is associated with ORI’s Cooperative Fish Tagging Project.

Fig. 19. iSimangaliso surf‐zone fish monitoring and tagging sites.
6. Pondoland MPA Reef‐fish Monitoring Project (managed by Bruce Mann): This monitoring project
uses research angling to record linefish catch and effort; fish species composition using BRUVs and
fish movement patterns using tag recapture within and adjacent to the offshore no‐take area in the
Pondoland MPA (Fig. 20.). The monitoring takes place quarterly with 2‐3‐day field trips during
which boat‐based angling, fish tagging and BRUV work is conducted. The sample sites extend
between Port Edward (outside the MPA) and Msikaba (within the MPA). This project is associated
with ORI’s Cooperative Fish Tagging Project. With the cessation os funding from DEA through to
ECPTA, this 10‐year monitoring project has now stopped.
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Fig. 20. Pondoland MPA reef fish monitoring sites.
7. National Marine Linefish System – KZN Recreational data (managed by Jade Maggs): This
monitoring programme is part of the DAFF National Marine Linefish System (See Section 8.2 of this
report). This component, managed by ORI, focusses on linefish catch and effort data from all sectors
of the marine recreational line fishery in KwaZulu‐Natal, from Kosi Bay to Port Edward. Monitoring
in KZN is primarily conducted by Ezemvelo KwaZulu‐Natal Wildlife by means of observer‐based
shore angling inspections (creel‐type shore patrols) and boat angling inspections (access point
inspections). Monitoring data has been collected on a daily basis since 1984. A limited quantity of
voluntarily submitted data is collected from shore‐based fishing tournaments and via a catch return
card system, although the latter is being phased out. In addition to the recreational catch and effort
data collected in KZN, a limited amount of observer data have been received from other areas along
the SA coast, including the Goukamma and Betty’s Bay Marine Protected Areas (MPAs). Capturing
these recreational data from other provinces is beyond the mandate of this project but the work has
been done in the interests of stimulating long‐term catch and effort monitoring, particularly within
South Africa’s MPAs.
8. KZN Boat Launch Site Monitoring System (managed by Bruce Mann): This project, iniated in 2004,
collates, processes and interprets daily boat launch statistics from each of the registered marine and
estuarine launch sites in KZN. A number of unregistered launch sites also participate voluntarily in
this project. Information collected at each launch site includes number of launches, vessel type,
activity, destination, number and species of linefish caught (if fishing and only by recreationals),
number of people on board and time at sea. Records are collected monthly from each launch site by
EKZNW and returned to ORI who capture and analyse the data.

SeaKeys Monitoring Workshop Report – August 2016

25

9. ORI Long‐term Coral Reef Monitoring Project (managed by Sean Porter): This monitoring
programme was iniated by ORI in 1993 and contributes to the international Global Coral Reef
Monitoring Network (GCRMN). Annual surveys are conducted along four fixed transects on Nine‐
mile Reef in Sodwana Bay (32.726611°S, ‐27.414917°E) where reef biodiversity is recorded with a
focus on hard and soft coral percentage cover, recruitment and mortality. A permanently moored
temperature logger (UTR) records hourly temperature at a depth of 18 m.

Seabirds and Seal monitoring
11) Toufiek Samaai presenting of behalf of Newi Makhado (DEA)
Toufiek presented an overview of sea bird and seal monitoring currently being implemented by DEA in
South Africa, Prince Edward Islands and Antarctica, on behalf of Newi Makhado.
1. Six species of seabirds are monitored annually at up to 17 stations in South Africa (Fig. 21) with an
additional 7 stations in Namibia. The species monitored for population size and trend are African
penguin (since 1990), Cape gannet (since 1980), Cape cormorant (since 1988), Bank cormorant (since
1977), White‐breasted cormorant (since 1988) and the Swift tern (since 1987). The diets of the African
penguin and Cape gannet have been monitored since 1990 and 1986, respectively.

Fig. 21. Monitoring stations for seabird populations in South Africa.
2. Seal populations are monitored at 11 colonies in South Africa and 16 colonies in Namibia (Fig. 22.).
Counts of seal pups have been conducted every three years in South Africa and Namibia using aerial
surveys since 1973. Diet surveys, through collection and processing of scat samples, are conducted on a
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monthly basis from three colonies in South Africa; Lamberts Bay, Geyzer Rock and Mossel Bay. Monthly
scat collections have been conducted at these three colonies since 2011. On occasion, full stomach
sampling (for diet assessment) and population demographics are surveyed, however, this is irregularly
conducted as it requires lethal sampling.

Fig. 22. Seal colonies at which monitoring takes place.

Boat based activities, invertebrates, turtle and stranding monitoring
12) Tamsyn Livingstone (Ezemvelo KZN Wildlife)
Tamsyn presented five marine monitoring programs currently run by Ezemvelo KwaZulu‐Natal Wildlife
(EKZNW):
1. Non‐consumptive resource use monitoring: This covers all non‐consumptive boat based
activities such as SCUBA diving, pleasure cruises and whale watching along the KZN coast. Data
are collected through launch registers, which are a national requirement. Data recorded include
number of launches, number of passengers, destination and purpose of launch.
2. Rocky Shore Monitoring Programme: Monitoring takes place at 7 stations along the KZN
coastline from Kosi Bay to Port Edward (Fig. 23.). Sixty random quadrats in four intertidal zones
are monitored for invertebrate biodiversity, once a year. This monitoring project aims to assess
for changes in rocky shore biodiversity over time.
3. Reef Monitoring Programme: This monitoring program includes subtidal reef biodiversity
surveys at 6 sites along the KZN coast (Fig. 23.). Fifty quadrats along a transect are monitored
for invertebrate biodiversity, once a year. Five moored sea temperature loggers record seawater
temperature every 30 minutes and are downloaded twice per year. This monitoring project aims
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to assess for subtidal reef biodiversity changes over time and long‐term changes in water
temperature.

Fig. 23. Rocky shore and reef monitoring stations in KwaZulu‐Natal.
4. Turtle Monitoring Programme: Shore‐based monitoring of Loggerhead (Caretta caretta) and
Leatherback (Dermochelys coriacea) turtles has been operational since 1963 with 39 community
monitors conducting two daily patrols (85 km during each foot patrol) during the turtle
breeding season from October to March each year. All female turtles that come ashore to lay
eggs are tagged, micro‐chipped and morphometric and nesting data are collected. The extent of
the shore patrols was expanded southwards in 2014 from Mabibi to Sodwana Bay such that the
full extent of Turtle Monitoring Programme now spans from the Mozambique border to Jesser
Point, Sodwana Bay (Fig. 24). This monitoring is conducted in collaboration with DEA.
5. Stranding Monitoring Programme: All strandings detected along the KZN coast are recorded
with information on species, location and status being collected. If the animal is rehabilitated it
is tracked until released. Whale stranding data are sent to DEA (Mike Meyer) to be collated into
a national stranding database.
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Fig. 24. Extent of shore‐based nesting turtle monitoring in northern KZN.

Coral Bleaching monitoring
13) Kerry Sink (South African National Biodiversity Institute)
Kerry presented details about the long‐term Coral Bleaching survey that takes place annually (between
April and May) in iSimangaliso Wetland Park (Fig. 25). The first surveys of this nature took place in
2005, 2007 and 2008 with annual sampling from 2011 until the present year (2016). At each of 16 sites
(maximum), at least 250 individual coral colonies are scored a bleaching index using the seven category
bleaching scale method developed by McClanahan et al. (2007). These surveys are done using SCUBA
gear and divers monitor corals between 6 m and 18 m depth, spanning the Northern, Central and
Southern Reef Complexes within the iSimangaliso Wetland Park. Underwater temperature loggers
record semi‐continuous water temperature at 9 sites spanning the same depth and spatial extent.
Temperature data are downloaded annually. The objective of this monitoring project is to assess and
provide early warning for extreme environmental conditions that may lead to coral bleaching in South
Africa.
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Fig. 25. Coral bleaching monitoring stations in iSimangaliso Wetland Park.

Demersal and Small Pelagic fish
14) Lara Atkinson (South African Environmental Observation Network)
Lara presented the current long‐term monitoring programmes within the demersal and pelagic fish
sectors of the Department of Agriculture, Forestry and Fisheries, due to unavailability of the DAFF
specialist scientists on the day of the workshop. Information presented was however provided by the
relevant scientists from DAFF as indicated.
1. Demersal fish, sharks, cephalopods and invertebrates (Deon Durholtz, DAFF)
Demersal abundance surveys are conducted annually on both west (January‐February) and south coast
(April‐May) since 1984 (Fig. 26). Data collected include demersal fish (257 species including sharks and
cephalopods), benthic invertebrates (350 species), hydrography, ambient wind speed and direction,
atmospheric pressure and water current speed. Typically 120 sites are sampled each year between the
coast and 1000 m isobath.
Data collected during the surveys are, however, also used in the assessment of a number of important
demersal species such as hake, chokka squid, monk, kingklip, Agulhas sole and horse mackerel.
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Fig. 26. Spatial and depth extent of the annual demersal surveys conducted by the Department of
Agriculture, Forestry and Fisheries (map produced by DAFF).
2. Small pelagic fish (Carl van der Lingen and Janet Coetzee, DAFF)
Small pelagic surveys are conducted biannually between Orange River Mouth on the West Coast and
Port St Johns on the East Coast to a depth of ± 300 m. Two surveys are done annually with the first
focusing on recruitment (Orange River Mouth to at least Cape Infanta but sometimes to Port Alfred, Fig.
27) in autumn/winter (May‐June) and the second focusing on total biomass (Hondeklip Bay to at least
Port Alfred, sometimes to Port St Johns) in spring/summer (October‐December). Total biomass surveys
were initiated in 1984 while recruit surveys were initiated in 1985, and both surveys continue to the
present (2016). Data obtained from these surveys are used to determine annual quotas for key
harvested small pelagic species.
During each survey, the following data are recorded:
1. Abundance and distribution of 5 epipelagic fish species (anchovy, sardine, round herring, horse and
juvenile chub mackerel) and 2 mesopelagic fish species (lantern, lightfish) using acoustic surveying
and directed midwater trawling.Samples of these species are also retained for other research projects.
2. Abundance and distribution of ichthyoplankton of epipelagic and mesopelagic fishes (as listed above),
and ichthyoplankton of some other fish species (e.g. sole). Ichthyoplankton are collected by
deployment of CalVET nets at every 10 nautical mile station along selected survey transects and
CUFES (continuous underway fish egg sampler) which are delpoyed both on‐station and whilst
underway, along selected survey transects.
3. Physical parameters of the water column, including vertical profiles of temperature, fluorescence,
dissolved oxygen, salinity and tubidity, are measured from CTD deployments at 10 nautical mile
stations along selected survey transects. Between 2012 and 2015 these surveys were conducted on
board a commercial vessel and environmental sampling was done using a mini‐CTD attached to the
CalVET net. Prior to this, a full rosette CTD array was used, which also enabled the collection of water
samples through the depth profile enabling further detailed analysis.
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Fig. 27. Transect lines surveyed during the November 2015 DAFF small pelagic spawner biomass survey
(map produced by DAFF).

B) Monitoring projects that were not presented
Several researchers involved in long‐term monitoring initiatives were not able to participate in the
workshop, however, provided information about their monitoring projects on the prescribed template.
Information about these monitoring programmes are provided below.

Fish abundance in Langebaan Lagoon
Prof. Colin Attwood from the University of Cape Town leads an annual sampling event in Langebaan
Lagoon duril April (autumn) as part of a student training programme. Fish abundance, species
composition and size structure are recorded using angling and BRUVs during three‐day field trips each
year. Sampling effort is confined to Controlled Zone A and Restricted Zone B of Langebaan Lagoon, as
Zone C is a Sanctuary Zone with no disturbance permitted (Fig. 28). Fish monitoring in Langebaan
Lagoon was initiated through this project in 2005 and continues annually.
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Fig. 28. Langebaan Lagoon, Western Cape indicating Zones A and B, in which annual fish monitoring
takes place.

Cape Peninsula Galjoen monitoring
This monitoring project is a collabortive effort between Lieze Swart (DEA) and Prof. Colin Attwood
(UCT). The abundance, size structure and movement behaviour (through tag‐and‐release) of Galjoen
(Dichistius capensis) is monitored from Cape Point to Scarborough on the western coast of Cape
Peninsula, Western Cape. Two volunteer shore‐anglers are recruited to catch, measure, and release all
surf‐zone fish landed, with specific gajoen individuals being tagged, during ± 20 sampling trips each
year. This project was initiated in 1999 and continues to present (2016). Data from this project are
jointly housed at DEA and UCT.

De Hoop MPA Fish Monitoring
This monitoring project is a collabortive effort between Lieze Swart (DEA) and Prof. Colin Attwood
(UCT) and contributes towards the ORI Cooperative Fish Tagging Project (see Section 10.4 of this
report). The project was implemented in 1983 and continues to the present. Six, four‐day sampling trips
are conducted each year, during which volunteer shore‐anglers catch, measure, tag and release all surf‐
zone fish species at two sites (Koppie Alleen and Lekkerwater) in the De Hoop MPA (Fig. 29.). Over 40
linefish species have been monitored through this project and the data, housed jointly at DEA and UCT,
provide the longest, unbroken fish monitoring time series in South Africa.
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Fig. 29. De Hoop MPA long‐term linefish monitoring stations; Koppie Alleen and Lekkerwater.

Stellenbosch University Marine Lab Rocky Shore Monitoring Project
Dr. Tammy Robinson, lecturer at Stellenbosch University, initiated an annual rocky shore monitoring
project in the Western Cape region in 2012. The rocky intertidal shore invertebrate and algal
communities are recorded at 13 sites in the Western Cape, from Lamberts Bay to Hermanus (Fig. 30.).
Organisms are identified to species and percent cover is recorded in 5 quadrats in the high‐, mid‐ and
low‐shore at each site. The primary objective of this monitoring is to detect and monitor the impact of
intertidal invasive species, but the whole rocky shore community is recorded, enhancing the value of the
data in a broader context.

Fig. 30. Rocky intertidal sites monitored by Stellenbosch University annually since 2012.
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Estuary Monitoring
The scope of the workshop intentionally excluded estuarine monitoring as it was felt that a dedicated
workshop and report was necessary to capture the vast extent of estuarine monitoring underway in
South Africa. Nonetheless, some information about monitoring estuaries was provided and is reported
on.
It was indicated that a National Estuaries Monitoring Programme is being initiated, led by the
Department of Environmental Affairs, Janulile Nhleko (see Section 6 of this report). Vasha Chetty, from
Ezemvelo KZN Wildlife, provided information on estuary monitoring currently being conducted in KZN
that forms the first tier of a three‐tier step in the National Estuaries Monitoring Programme. Since
January 2013, four estuaries have been monitored, on a quarterly basis in KZN for physical variables
and bacteria. The estuaries currently being monitored by EKZNW are Mtamvuna, Mpenjati, Mhlanga and
Mlalazi.
Lara van Niekerk (CSIR), who leads the Estuarine component of the National Biodiversity Assessment, is
compiling detailed information about all estuary monitoring in South Africa. The current estuary
database recognises 293 estuaries in South Africa. As many as 70 % (206) of these estuaries are
currently not monitored at any level and the majority (78 %) of estuaries receive no dedicated
biodiversity monitoring. Few estuaries have monitoring programmes that have been in place longer
than two years. Birds and fish are most frequently monitored in terms of biodiversity, while mouth
state, flow and water quality are the physical aspects mostly monitored. Overall, estuarine monitoring
was identified as a national monitoring gap at this workshop. The development and implementation of
the National Estuaries Monitoring Programme aims to address this issue.

C) Marine Monitoring Gaps indentified
The final objective of the workshop was to use the opportunity to identify 1) monitoring initiatives that
are known to be in various stages of implementation but that were not represented at this workshop
and 2) gaps in marine monitoring in South Africa. Information captured on these aspects are presented
below in Table 1 and 2 respectively.
Table 1: Marine monitoring initiatives not represented at the workshop
Component
West coast rock lobster
South Coast rock lobster
Seaweeds – kelp & Gelidium spp.
White mussels
Abalone
Southern Cape oysters
Cetacean monitoring Programme
Humpback whale monitoring
Marine mammal listening stations
Sharks

Prawns

Individual/Institute/Department responsible
harvested resource monitored extensively by DAFF
harvested resource monitored extensively by DAFF
harvested resource monitored extensively by DAFF
harvested resource monitored extensively by DAFF
harvested resource monitored extensively by DAFF
harvested resource monitored extensively by DAFF
Ken Findlay – previously at University of Pretoria
Department of Environmental Affairs
Department of Environmental Affairs – Steve Kirkman
KZN Sharks Board – species captured in nets (also water
turbidity)
DAFF linefish section
harvested resource monitored extensively by DAFF/ORI and
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Component
Seagrasses
Fish larvae and eggs
Fish larvae
Marine plastics monitoring
Marine nutrients
Measures of ocean acidification
Moored ADCP – Tsitsikamma & St
Francis Bay
Real‐time buoys – Durban & Elands
Bay
Remote sensing initiatives
Wind‐driven sediment (remote
sensing)
Atmospheric interactions
Telemetry monitoring
Animal‐borne telemetry e.g. seals,
penguins
Tide gauges / Wave height – Durban,
Richards Bay & Saldanha
Physical marine data/metadata
Seabirds

Barcoding, genetics & eDNA
Artificial habitat monitoring e.g. piers,
harbours etc.
Still Bay MPA – fish species from
BRUV footage

Individual/Institute/Department responsible
Zululand University (Leon Bouvellier)
Deena Pillay – University of Cape Town
Alan Connell / Nadine Strydom
Nadine Strydom ‐ Nelson Mandela Metropolitan University
Peter Ryan – University of Cape Town
Department of Environmental Affairs
CSIR – to some extent. Department of Environmental Affairs
partial measures.
Department of Environmental Affairs
Department of Environmental Affairs

Department of Environmental Affairs & South African Weather
Service
Paul Cowley – South African Institute for Aquatic Biodiversity
Department of Environmental Affairs
Council for Scientific and Industrial Research
Southern African Data Centre for Oceanography (SADCO)
Coordinated by Southern African Bird Atlas Project (SABAP)
Algoa Bay pengiuns at St Croix and Bird Islands monitored by
Dr Lorien Pichergru.
Algoa Bay gannet population on Bird Island monitored by
Pierre Pistorius.

Cape Nature, Jean du Plessis

Table 2: Gaps identified in current South African marine monitoring
Component
Spatial gaps

Phyoplankton
taxonomy

Area / Region
West coast specifically north of Saldanha Bay
Transkei coast specifically subtidal and offshore
Surf‐zone / shallow subtidal (intertidal to 5 m) coastwide
East coast offshore
Entire offshore (> 200 m) region
Shallow habitat systems
Nationwide sandy beach monitoring
National lists of phytoplankton and comprehensive monitoring of
phytoplankton (links to harmful algal blooms)
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Male turtle monitoring
Marine Phenology and
changes therein
Whole system
monitoring
Benthic ecology
Ocean acidification

Only females are monitored in the shore‐based programme. Male turtles
require monitoring by means of telemetry tracking.
The timing of natural marine events e.g. arrival of whales, upwelling, turtle
egg‐laying season, sardine run etc.
Links between systems e.g. dams‐rivers‐estuaries‐nearshore‐offshore
Nationwide, especially > 200m.
Nationwide
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Appendix B: Metadata template
SeaKeys Monitoring Workshop
To capture the relevant information about the fixed monitoring initiative(s) you undertake, please can
you provide the following metadata. If you coordinate/manage more than one fixed monitoring
initiative, please complete as many forms as necessary per project and email to Lara@saeon.ac.za by
Friday 6th November 2015.
Name:
Institution:
Section/Unit:
Contact number office:

cell:

Email address:
Alternative staff member name and contact number:
Alternative staff member email:

Monitoring project name:
Monitoring project manager:

What does this monitoring project record?
[e.g. at a taxon level – Linefish / seabirds / mussels / reef biodiversity / physical variables etc.]

Where does this monitoring project take place?
If possible, please attach an excel sheet of coordinates in decimal degrees or a GIS shape file.

How often is this monitoring conducted?
[Continuous / hourly / weekly / monthly / quarterly / annually etc.]
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When did this monitoring initiative first start? / When intended to start?
[Month / Year]

Is the monitoring still ongoing?

Is this monitoring project part of a larger programme? If so, what programme?

Please provide a brief description of this monitoring initiative, or provide any other relevant comments:

Reference
McClanahan TR, Ateweberhan M, Graham NAJ, Wilson SK, Ruiz Sebastián C, Guillaume MMM,
Bruggemann JH (2007) Western Indian Ocean coral communities: bleaching responses and
susceptibility to extinction. Marine Ecology Progress Series Ser 337:1–1
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