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EX ECUTI V E S UM M ARY
To monitor the performance of the aquaculture industry in South Africa, the Department of 
Forestry, Fisheries and the Environment (DFFE) collects, analyses and interprets aquaculture 
production data annually. The data collection process takes into account freshwater and 
marine sectors, food safety programme, environmental and aquatic aspects, research 
advances and the economic performance of the entire aquaculture industry. 

The current publication is the 14th edition of South Africa’s Aquaculture Yearbook 2022. 
Aquaculture functions within the DFFE are a responsibility of the Chief Directorate: Aquaculture 
and Economic Development (CD: AED). The CD: AED is responsible for ensuring sustainable 
growth, responsible management and development of the aquaculture sector. To ensure 
implementation, the CD: AED is supported by three directorates, namely the Directorate: 
Aquaculture Technical Services (D: ATS), the Directorate: Sustainable Aquaculture Management 
(D: SAM) and the Directorate: Aquaculture Research and Development (D: ARD).

The Operation Phakisa Aquaculture Delivery Unit (OPADU) is responsible for a support role 
by overseeing the implementation of the development and management of initiatives. To 
meet the demands and expectations of the aquaculture industry, the CD: AED engaged with 
public and private aquaculture stakeholders through various forums, including, but not limited 
to the National Aquaculture Inter-Governmental Forum (NAIF), the Marine Aquaculture 
Working Group (MAWG), Aquaculture Industry Liaison (AIL), the Aquaculture Value Chain 
Round Table (AVCRT) and the Interdepartmental Authorisations Committee (IAC).

Aquaculture in South Africa is practised in all nine (9) provinces with freshwater production 
prevalent in inland provinces, while marine production is practised predominantly from 
four (4) coastal provinces. A total of 195 operational farms were recorded in 2021 for marine 
and freshwater aquaculture. This included 151 freshwater farms and 44 marine farms. This 
is a slight decline of six (6) farms compared to 201 farms recorded in 2020. 

The total aquaculture production in 2021 was 7 769,96 tons, with total freshwater production 
recorded at 1 482,30 tons, which is a 19% contribution to the total aquaculture production. 
The total marine production was recorded at 6 287,66 tons which is an 81% contribution 
to the total aquaculture production. The total aquaculture production in 2021 increased 
by 1 723,99 tons from the 6 045,97 tons that was recorded in 2020, which demonstrates 
an 28% increase. The total freshwater production increased by 1,08 tons, which is a 
0.07% increase from the 1 481,22 tons recorded in 2020. The total marine production 
increased by 1 722,91 tons from the 4 564,75 tons that was recorded in 2020, demonstrating 
a 38% increase. Seaweed total production recorded in 2021 was 2 595,03 tons. However, 
seaweed production data was excluded in the 2021 total production data due to inconsistent 
reporting of this subsector. 
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The Western Cape province recorded the highest aquaculture contribution with 6 382,90 
tons (83%) from 44 farms. This was followed by the KwaZulu-Natal province with a 
contribution of 423,30 tons (29%) from 20 farms. The total aquaculture production in the 
Eastern Cape province (EC) with 360,30 (3,8%) from 14 farms Mpumalanga province 
recorded the fourth highest contribution with 297,10 tons (3,3%) from 26 farms, Gauteng 
province with 97,10 tons (1,3%) from 26 farms and Limpopo province with 83,30 tons 
(1,1%) from 30 farms. The last three contributions were recorded from the Northern Cape 
province with 75,16 tons (0,98%) from seven (7) farms, North-West province with 50,00 
WRQV�IURP�¿IWHHQ���5��IDUPV�DQG�)UHH�6WDWH�SURYLQFH�ZLWK������WRQV�������5���IURP�IRXU�
(4) farms.

The freshwater aquaculture production during 2021 was 1 482,30 tons from various 
VXEVHFWRUV�ZKLFK�LQFOXGH�WURXW��PDUURQ�FUD\¿VK��WLODSLD��FDW¿VK��RUQDPHQWDOV�DQG�FRPPRQ�
carp. The trout subsector was the leading subsector, having recorded 1 145,30 tons and 
having contributed 15% towards the sector. This was followed by the tilapia subsector 
recorded 246,60 tons and contributed 3% towards the sector. The African Sharptooth 
&DW¿VK�VXEVHFWRU�UHFRUGHG�57�6�WRQV��FRQWULEXWLQJ����WRZDUGV�WKH�VHFWRU��7KH�RUQDPHQWDO�
and common carp subsectors recorded 57,6 tons and 17,50 tons, respectively. The Marron 
&UD\¿VK�VXEVHFWRU�UHFRUGHG���WRQV�DQG�FRQWULEXWHG�������WRZDUGV�WKH�VHFWRU��

The marine aquaculture production during 2021 was 6 287,66 tons from various subsectors 
ZKLFK�LQFOXGH�PXVVHOV��DEDORQH��R\VWHUV��DQG�PDULQH�¿Q¿VK��7KH�PXVVHO�VXEVHFWRU�OHG�ZLWK�
3 420,88 tons and contributed 44,65% towards the sector. This was followed by the abalone 
subsector, which recorded 2 463,29 tons, contributing 30,73% towards the sector. The 
oyster subsector recorded 390,45 tons and contributed 5,1% WRZDUGV�WKH�VHFWRU��7KH�¿Q¿VK�
subsector recorded 13,00 tons and contributed 0,17% towards the sector. 

Furthermore, some species were trialled in several farms for the purposes of research 
studies. These included the white stumpnose (Rhabdosargus globiceps), south coast sea 
urchin (Tripneustes gratilla), South African scallop (Pecten sulcicostatus) and Mozambique 
tilapia (Oreochromis mossambicus). There were also a few aquaculture species on farms 
for the purposes of further research and pilot studies. These species included ocean reared 
rainbow trout (Oncorhynchus mykiss) and Atlantic salmon (Salmo salar).

Aquaculture in South Africa is practiced in all nine (9) provinces with freshwater production 
prevalent in inland provinces while marine production is practiced predominantly from four 
(4) coastal provinces. The total aquaculture production for all nine (9) provinces for 2021 was 
recorded as 7 769,96 tons from a total of 195 operational farms. The Western Cape province 
recorded the highest aquaculture contribution with 6 382,90 tons (83%) from 44 farms. 
This was followed by the KwaZulu-Natal province with a contribution of 423,30 tons (29%) 
from 20 farms. The Mpumalanga province recorded the third highest contribution with 
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297,10 tons (3,8%) from 26 farms. Other contributors to the total aquaculture production 
included the EC with 360,30 (3,3%) from 14 farms, Gauteng province with 97,10 tons (1,3%) 
from twenty-six (26) farms and Limpopo province with 83,30 tons (1,1%) from 30 farms. 
The last three provinces’ contributions were recorded from the Northern Cape province 
with 75,16 tons (0,98%) from seven (7) farms, North-West province with 50.00 tons from 
15 farms and the Free State province with 0,80 tons (0,0005%) from four (4) farms.

The value of various aquaculture services (in other words, marine and freshwater) was 
R2 241 342 813 in 2021 (two billion two hundred and forty-one million three hundred and 
forty-two thousand eight hundred and thirteen Rands). The abalone subsector continues to be 
the largest contributor. In 2021, abalone subsector contributed approximately R717 000 000 
(seven hundred and seventeen million Rands) contributing 86%, followed by oysters (6%), 
tilapia (3%) and mussels (2%) in the total value of the sector. 

The DFFE continues to lead the Oceans Economy Aquaculture focus area since the launch 
of Operation Phakisa government initiative in July 2014 to help implement the National 
Development Plan, with the ultimate goal of boosting economic growth and creating jobs. This 
will be addressed through nine (9) key initiatives. One (1) initiative addresses the selection 
and implementation of catalyst projects, improving both the number and productivity of the 
new farms. Three (3) initiatives relate to the creation of an enabling regulatory environment 
and others focus on funding support, increasing the skills pool and awareness; and improving 
access to markets. The initiative nine “Develop and Implement Aquaculture Development Zones 
(ADZs)” seeks to promote investment into the sector and create an enabling environment. 
7KH�WDUJHWV�RYHU�¿YH�\HDUV��2����2�2����VHHNV�WR�JURZ�VHFWRU�UHYHQXH�IURP�5��67�ELOOLRQ�WR�
R3 billion; production by 27 020 additional tons; jobs by 6 560 direct jobs and to ensure 
increased participation to support transformation in the sector.

The DFFE continues to be the managing and regulatory authority for aquaculture activities 
and operations that include farming, harvesting and transportation of aquaculture species 
for wholesale trading as stipulated in permit conditions that are issued in terms of the Marine 
Living Resources Act, 1998 (Act No. 18 of 1998) (MLRA) and associated regulations. A 
WRWDO�RI�5��VKHOO¿VK�DQG�¿Q¿VK�IDUPV�ZHUH�PRQLWRUHG�IRU�IRRG�VDIHW\�DQG�VHFXULW\��LQFOXGLQJ�
VHYHQWHHQ���7��DEDORQH�IDUPV��WZHQW\�¿YH��25��PXVVHO�IDUPV��WHQ������R\VWHU�IDUPV�DQG�WZR�
�2��¿Q¿VK�IDUPV�
  
7KH�PRQLWRULQJ� RI� ¿VK� IDUPV�ZDV� FRQGXFWHG� IRU� KXPDQ� KHDOWK� KD]DUGV� LQFOXGLQJ� KHDY\�
metals, pesticides, polychlorinated biphenyls (PCBs), dioxins, dyes, veterinary drug residues 
and radionuclides during the production phase. Furthermore, monitored for biotoxins and 
microbiological contamination. The implementation of contingency measures were for 
mussel farms located west of the Cape Point due to biotoxins (PST and LST), E. coli and 
cadmium concentrations that exceeded regulatory limits and one (1) oyster farm located in 
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Algoa Bay for LST and E. coli��7KHUHIRUH��QR�FORVXUH�QRWLFHV�ZHUH�LVVXHG�WR�HLWKHU�¿Q¿VK��
abalone or lobster farms.

The DFFE continued to provide support to the Aquaculture Technology Demonstration 
Centre (ATDC). To assist freshwater aquaculture sector in South Africa by serving as a 
training, technology demonstration, breeding techniques, culture systems, research and 
development facility for youth and elderly participating in new and existing aquaculture 
activities and operations. The DFFE has an initiative to extend the services of ATDC to 
EHQH¿W� 6RXWK� $IULFDQ� DQG� 6RXWKHUQ� $IULFDQ� 'HYHORSLQJ� &RPPXQLWLHV� �6$'&��� 7KH�
development of aquaculture continues to reveal new challenges to aquatic animal health 
UHTXLULQJ�YDU\LQJ�GHJUHHV�RI�UHVSRQVHV��'LVHDVHV�FDQ�LQWURGXFH�VLJQL¿FDQW�GLVWXUEDQFHV�WR�
the aquaculture sector from international trade to food safety and security. However, impacts 
are more extensive and include socio-economic consequences. Data from the Aquatic health 
SURJUDPPH�ZLWKLQ�WKH�'))(�LQGLFDWHV�WKDW�WKH�6RXWK�$IULFDQ�PROOXVFDQ�VKHOO¿VK�DTXDFXOWXUH�
industry is historically free from the diseases listed by the OIE. To ensure this relative high 
health status with regards to these OIE-listed diseases, continuous investment by both 
industry and government is being made to demonstrate that the basic biosecurity conditions 
are continually being met.

Currently, the freshwater sector is legislated through provincial ordinances in the absence 
of an overarching legislation to enable the DFFE to authorise the sector. The DFFE is 
in the process of developing the Aquaculture Development Bill which seeks to promote 
sustainable development of the aquaculture sector in South Africa, inclusive of both marine 
and freshwater subsectors to ensure that the sector contributes to government priorities 
such as food security, job creation, economic growth and addressing historical imbalances 
LQ�DFFHVVLQJ�DTXDFXOWXUH�RSSRUWXQLWLHV��%LODWHUDO�HQJDJHPHQWV� WR�¿QDOLVH� WKH�%LOO� DUH�VWLOO�
ongoing and all comments received from the industry stakeholders are being carefully 
considered by the DFFE’s Bill drafting team with further intergovernmental consultations 
planned for 2023.

The former Department of Agriculture, Forestry and Fisheries (DAFF) acquired funding 
from the National Skills Fund (NSF) for training, capacity building and mentorship of 
smallholder/small scale producers and placement of graduates in commercial farms. During 
2021, approximately 11 aquaculture graduates remained placed in eight (8) farms that are 
located in the Western Cape, Free State, EC and Gauteng provinces, respectively, from 
WKH�¿IWHHQ���5��JUDGXDWHV�WKDW�ZHUH�SODFHG�LQ�2�2���7KHUH�ZHUH�IRXU�����UHVLJQDWLRQV�IURP�
farms in the EC and the Western Cape, respectively, owing to new opportunities and the 
UHORFDWLRQ�RI�RQH�����LQWHUQ�IURP�D�IDUP�WR�WKH�'))(�RI¿FH�LQ�WKH�:HVWHUQ�&DSH�SURYLQFH��
Various training programmes were also convened with potential and existing farmers in 
Gauteng, Mpumalanga, Western Cape, EC and KwaZulu-Natal provinces. A total number of 
257 people were trained on various courses during 2021 which include courses in Business 
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and Entrepreneurship (accredited), Aquaculture Farm Management and Governance and 
Management of Co-operatives which non-credit were bearing.

The DFFE currently engages aquaculture stakeholders in various platforms to improve 
knowledge, understanding and response to needs of the aquaculture sector. The national 
aquaculture stakeholder engagements involved the National Aquaculture Intergovernmental 
Forum (NAIF), which has an objective to improve management through joint planning, 
facilitation, coordination, resource mobilisations, evaluations and oversight for an aligned 
implementation and reporting of all key government programmes to achieve sustainable 
aquaculture development in South Africa. 
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AN  OV ERV I EW  OF  AQUACULTURE YEARBOOKS

CH AP TER 1

TAP Total Aquaculture Production
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1  . AN  OV ERV I EW  OF  AQUACULTURE YEARBOOKS
1 . 1 H i s t o r y  o f  Aq u a c u l t u r e  Ye a r b o o k s
7KH�¿UVW�SXEOLFDWLRQ�RI�WKH�6RXWK�$IULFD¶V�$TXDFXOWXUH�\HDUERRN�ZDV�LQ�2����DQG�WKH�FXUUHQW�
publication is the 14th edition. The South Africa’s Aquaculture yearbooks changed over the 
years. These changes have led to several developments over a period. Different names and 
JRYHUQPHQW�GHSDUWPHQWV�KDYH�FRQWULEXWHG� WRZDUGV� WKH�SXEOLFDWLRQV��7KH�¿UVW�SXEOLFDWLRQ�
only focused on marine aquaculture under the then Department of Environmental Affairs 
and Tourism (DEAT) and the publication called South Africa’s Marine Aquaculture Industry 
Annual Report 2009.

In 2010, the second publication was the Marine Aquaculture Annual Report 2010 under the 
then Department of Agriculture, Forestry and Fisheries (DAFF). Owing to the restructuring 
of government and formation of the then DAFF, the scope of the publication was broadened 
to cover developmental aspects of aquaculture. The impact of government restructuring 
also manifested in 2011 publication that required the inclusion of freshwater aquaculture. 
This resulted in further name change to South Africa’s Aquaculture Annual Report 2011, still 
under the auspices of the then DAFF. The last revision of the publication name occurred in 
2012 under the then DAFF. The name changed to South Africa’s Aquaculture Yearbook and 
retained until this publication.

In 2019, there was further restructuring of government. The aquaculture functions, among 
others, moved to form part of the Department of Environment, Forestry and Fisheries (DEFF). 
Publications for 2017 and 2018 were published under the DEFF. In April 2021, the name of the 
department revised to Department of Forestry, Fisheries and the Environment, therefore, the 
current publication compiled under the auspices of DFFE. The previous publications include:
•  South Africa’s Marine Aquaculture Industry Annual Report 2009, published in 2009 

under the then DEAT
•  Marine Aquaculture Annual Report 2010, published in 2010 under the then DAFF
•  South Africa’s Aquaculture Annual Report 2011, published in 2011 under the then DAFF
•  South Africa’s Aquaculture Yearbook 2012, published in 2012 under the then DAFF
•  South Africa’s Aquaculture Yearbook 2013, published in 2014 under the then DAFF
•  South Africa’s Aquaculture Yearbook 2014, published in 2015 under the then DAFF
•  South Africa’s Aquaculture Yearbook 2015, published in 2016 under the then DAFF
•  South Africa’s Aquaculture Yearbook 2016, published in 2017 under the then DAFF
•  South Africa’s Aquaculture Yearbook 2017, published in 2020 under the DEFF
•  South Africa’s Aquaculture Yearbook 2018, published in 2020 under the DEFF
•  South Africa’s Aquaculture Yearbook 2019, published in 2020 under the DEFF
•  South Africa’s Aquaculture Yearbook 2020, published in 2022 under the DFFE
•  South Africa’s Aquaculture Yearbook 2021, will be published in 2022 under the DFFE
•  South Africa’s Aquaculture Yearbook 2022, will be published in 2022 under the DFFE
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1 . 2 Th e  P u r p o s e  o f  Aq u a c u l t u r e  Ye a r b o o k s
Similar to previous publications, the main purpose of the South Africa’s Aquaculture Yearbook 
2022 is to provide access to information and ensure transparency related to the status of 
aquaculture sector in South Africa. Its aim is to – 
 • create awareness;
 • promote the sector; and
 •  provide information to decision makers, potential investors and public.
The objective of the South Africa’s Aquaculture Yearbook 2021 includes, but not limited to – 
 • recording and monitoring progress of the sector;
� �� �WR�HQVXUH�DYDLODELOLW\�RI�RI¿�FLDO�DTXDFXOWXUH�VWDWLVWLFV�DQG�LQIRUPDWLRQ�WR�VWDNHKROGHUV�
 • facilitate public awareness;
� �� LGHQWLI\�GH¿�FLHQFLHV�LQ�GHYHORSPHQW�DQG�PDQDJHPHQW�V\VWHPV��DQG�
 • makes a business case for future developmental initiatives of the sector.

1 . 3  Co m p i l a t i o n  P r o c e s s  o f  t h e  2022 Aq u a c u l t u r e  Ye a r b o o k
A consistent approach was taken towards the compilation of previous editions of the South 
Africa’s Aquaculture Yearbooks and was used to compile the South Africa’s Aquaculture 
Yearbook 2022. The compilation of the publication was based on the information collected 
from different aspects of the sector ranging from research, production statistics, to existing 
publications, socio-economic and economic information. Key component of this publication 
is the production data and socio-economic data. 
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It was compiled based on data collected during 2021, from both freshwater and marine 
aquaculture farmers. Data collected from the marine aquaculture sector were from 
legislated and legally operating farmers, importers and exporters as per the Marine Living 
Resources Act, 1998 (Act No.18 of 1998) (MLRA). The submission of such data was 
guided by 2020 permits conditions of several subsectors and permits issued under several 
sections of the MLRA.

Collection of the freshwater aquaculture data continues to pose a challenge for the DFFE 
as it is currently voluntary for industry to submit information. It was collected through 
questionnaires, telephonic interviews and through industry associations. The data in this 
UHSRUW�IRU�IUHVKZDWHU�DTXDFXOWXUH�PD\�QRW�EH�D�WUXH�UHÀHFWLRQ�GXH�WR�OLPLWDWLRQV�UHVXOWLQJ�
from gaps in legislation governing this process. This aspect demonstrates the importance 
of having an overarching legislative tool to incorporate both freshwater and marine 
aquaculture sectors.

N OTES
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2.  S TATUS  OF  AQUACULTURE I N  S OUTH  AF RI CA
2. 1  Ov e r v i e w  o f  Aq u a c u l t u r e  i n  S o u t h  Af r i c a
Aquaculture continues to be a growing industry in South Africa with 195 farms recorded in 2021 
for both marine and freshwater aquaculture (Table 2.1). This included 151 freshwater farms 
and 44 marine farms. This is a slight decline of six (6) farms compared to 201 farms recorded 
in 2020. Freshwater farms Recirculating Aquaculture Systems (RAS), ponds, aquaponics and 
earth ponds to culture several species. Marine farms utilize rafts, longlines, ponds, cages and 
Integrated Multi-Trophic Aquaculture Systems (IMTAs). The national aquaculture farms have 
EHHQ�ÀXFWXDWLQJ�RYHU�WKH�\HDUV�ZLWK�22��IDUPV�UHFRUGHG�LQ�2�����225�IDUPV�LQ�2����DQG�2���
farms in 2020.

Table 2.1: Total number of aquaculture farms in 2021

Op e r a t i o n a l  F a r m s  p e r  S p e c i e s  a n d  P r o v i n c e  ( 2021 )

S p e c i e s EC F S G P KZ N LP M P N C N W W C TOTAL

Abalone 2 0 0 0 0 0 3 0 9 14

)LQ¿VK 2 0 0 1 0 0 0 0 1 4

Mussels 0 0 0 0 0 0 0 0 20 20

Oysters 1 0 0 0 0 0 1 0 4 (7) * 6 (9) *

To t a l  m a r i n e  f a r m s  ( TM F ) 5 0 0 1 0 0 4 0 3 4  ( 3 7 ) 4 4 ( 4 7 )

&DW¿VK 1 4 1 2 7 1 0 3 0 19

Common carp 0 0 1 0 1 0 2 0 1 4

0DUURQ�FUD\¿VK 2 0 0 0 0 0 0 0 0 2

Ornamentals 2 0 5 7 1 3 0 0 2 20

Tilapia 3 0 16 5 21 12 1 12 1 71

Trout 1 0 3 5 0 10 0 0 15 34

To t a l  f r e s h w a t e r  f a r m s  
( TF F ) 9 4 26 1 9 3 0 26 3 1 5 1 9 1 5 1

To t a l  n a t i o n a l  a q u a c u l t u r e  
f a r m s  ( TN AF ) 1 4 4 26 20 3 0 26 7 1 5 5 3 1 9 5

*(3) three farms cultured both mussels and oysters; however, the farms have been captured under the primary species cultured. Data 
based on information that submitted to the department. Seaweed farms were not included.

In 2021, ten (10) species were cultured which included six (6) freshwater and four (4) marine 
species for various purposes. Freshwater aquaculture operates in all nine (9) provinces 
across South Africa. However, production areas for freshwater species were highest in the 
Limpopo province, followed by the Gauteng and Mpumalanga provinces; KwaZulu-Natal 
(KZN) and the Western Cape (WC) provinces. The freshwater species cultured in 2021 
LQFOXGHG�$IULFDQ�VKDUSWRRWK�FDW¿VK��Clarias gariepinus); rainbow trout (Oncorynchus mykiss); 
brown trout (Salmo trutta); common carp (Cyprinus carpio); Koi carp (Cyprinus rubrofuscus); 
0DUURQ� FUD\¿VK� �Cherax tenuimanus); Mozambique tilapia (Oreochromis mossambicus) 
and Nile tilapia (Oreochromis niloticus). 
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Marine aquaculture operates in four (4) provinces across South Africa. The total number of 
marine farms were highest in Western Cape province, followed by the EC. The least number 
of farms are in Northern Cape and KwaZulu-Natal respectively. The marine species cultured in 
2021 included abalone (Haliotis midae���SDFL¿F�R\VWHU��Crassostrea gigas), mussels (Mytilus 
galloprovincialis and Choromytilus meridionalis), dusky kob (Argyrosomus japonicas), East 
Coast Rock Lobster (Panulirus homarus) and seaweed (Ulva spp. And Gracilaria spp.).

The total aquaculture production in 2021 was 7 769,96 tons, with total freshwater production 
recorded at 1 482,30 tons, which is a 19% contribution to the total aquaculture production. 
The total marine production was 6 287,66 tons, which is an 81% contribution to the total 
aquaculture production. The total aquaculture production in 2021 increased by 1 723,99 tons 
from the 6 045,97 tons that was recorded in 2020, which demonstrates an 28% increase. 
The total freshwater production increased by 1,08 tons, which is a 0.07% increase from the 
1 481,22 tons recorded in 2020. The total marine production increased by 1 722,91 tons 
from the 4 564,75 tons recorded in 2020, demonstrating a 37% increase. 

The leading subsectors based on the total freshwater production were trout with 1 145,30 
WRQV�IROORZHG�E\�WLODSLD�ZLWK�2�6�6��WRQV�DQG�FDW¿VK�DW�57�6�WRQV��7KH�OHDGLQJ�VXEVHFWRUV�
based on the total marine production were mussels with 3 420,88 tons followed by abalone 
with 2 463,29 tons and then oysters with 390,49 tons (Table 2.2).

Table 2.2: Total production per province and subsector in 2021

S u b s e c t o r EC F S G P KZ N LP M P N C N W W C TOTAL

CDW¿VK 42,00 0,80 0,00 8,00 2,00 0,00 1,30 0,00 3,50 57,60
Co m m o n  

c a r p 2,00 0,00 1,60 0,00 2,50 0,00 2,50 0,00 3,70 12,30

M a r r o n  
FUD\¿VK 1,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 2,00 3,00

Or n a m e n t a l s 3,00 0,00 4,50 4,50 0,80 1,90 1,00 0,00 1,80 17,50
Ti l a p i a 55,60 0,00 7,00 7,00 78,00 45,00 4,00 50,00 0,00 246,60
Tr o u t 11,20 0,00 84,00 403,80 0,00 250,20 12,10 0,00 384,00 1 145,30
To t a l  

F r e s h w a t e r  
P r o d u c t i o n  

( TF P )

1 1 4 , 8 0 0, 8 0 9 7 , 1 0 4 23 , 3 0 8 3 , 3 0 29 7 , 1 0 20, 9 0 5 0, 00 3 9 5 , 00 1  4 8 2, 3 0

Ab a l o n e 163,37 0,00 0,00 0,00 0,00 0,00 54,26 0,00 2 245,66 2 463,29
)LQ¿VK 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 13,00 13,00

M u s s e l s 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 3 420,88 3 420,88
Oy s t e r s 82,13 0,00 0,00 0,00 0,00 0,00 0,00 0,00 308,36 390,49

To t a l  M a r i n e  
P r o d u c t i o n  

( TM P )
24 5 , 5 0 0, 00 0, 00 0, 00 0, 00 0, 00 5 4 , 26 0, 00 5  9 8 7 , 9 0 6  28 7 , 6 6

To t a l  
Aq u a c u l t u r e  
P r o d u c t i o n  

( TAP )

3 6 0, 3 0 0, 8 0 9 7 , 1 0 4 23 , 3 0 8 3 , 3 0 29 7 , 1 0 7 5 , 1 6 5 0, 00 6  3 8 2, 9 0 7  7 6 9 , 9 6
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2. 2 Ov e r v i e w  o f  Aq u a c u l t u r e  S e c t o r  Ac t i v i t i e s  a n d  I n t e r v e n t i o n s  s i n c e  2006
In the past 16 years, the aquaculture sector had shown the potential to grow despite the 
fragmented legislative that challenges the sector. There have been multiple factors and 
interventions that have contributed to this growth. Yearly interventions made from various 
units of the former Departments of Environmental Affairs and Tourism; Department of 
Environmental Affairs; Department of Agriculture, Forestry and Fisheries were observed 
since 2006. The following government interventions were made and not limited to:

During 2006 and 2009, the sector received some interventions to improve its potential growth 
rate, which included the following:

�� �'XULQJ� WKH�¿YH��5��\HDU�SHULRG�EHWZHHQ�2����DQG�2��5�� WKH�VHFWRU�FRQWLQXHG�WR�
gradually grow further. The following interventions were received:
• Formulation of the Chief Directorate: Aquaculture and Economic Development 

to oversee aquaculture sector (Marine and Freshwater aquaculture);
• Inclusion of aquaculture in the Customised Sector Strategies Programme and 

the Industrial Policy Action Plan (IPAP);
• National Aquaculture Strategic Framework for South Africa, 2012;
• National Aquaculture Policy Framework for South Africa, 2013;
• Review of legislation and institutional arrangements governing aquaculture in 

South Africa (detailed in Chapter 4);
• Aquaculture Development and Enhancement Programme (ADEP) approved 

and launched by the then Department of Trade and Industry in 2012; and
• Operation Phakisa – Oceans Economy (Aquaculture Lab) launched in 2014

•  For the last six (6) years, since 2015 to 2021, the sector had improved performance, 
and the interventions received were:

• Aquaculture Development Bill concept document (gazetted)
• ADEP reviewed
• Draft Aquaculture Development Bill

• Sector investment promotion initiatives are outlined below: 
� 7KH� ¿UVW� LQWHUQDWLRQDO� FRQIHUHQFH� DQG� H[SRVLWLRQ� RI� WKH�:RUOG�$TXDFXOWXUH�

Society (WAS) held on the African continent at the Cape Town International 
Convention Centre 26-30 June 2017.

� 3URMHFWV�SUR¿OHG�DW�LQYHVWPHQW�FRQIHUHQFHV�QDWLRQDOO\�DQG�LQWHUQDWLRQDOO\�WKLV�
includes the China Outward Investment Mission in Fujian and Hangzhou and 
the Sweden Blue Economy Business Seminar in Gothenburg, Sweden.

• New markets have been explored and interest was received from:
• Iran for tilapia
• China (Taiwan) for farmed oysters
� (XURSH�IRU�¿Q¿VK�DQG�DEDORQH

•  Investment readiness consultations were held with Wesgro (Western Cape Trade 
and Investment Agency); and business plan support was provided to African Olive 
Trading and Aquafoods through SEDA.
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�� �3URMHFWV� WKDW� UHTXLUHG� LQYHVWPHQW� ZHUH� SUHVHQWHG� DQG� SUR¿OHG� DW� LQYHVWPHQW�
conferences nationally and internationally as outlined below:

• The dti and DAFF United Arab Emirates and Saudi Arabia Investment Mission 
(UAE and Saudi, March 2018).

• Chile Scoping Mission with DAFF Deputy Minister: AquaSur International 
Conference (Puerto Montt, October 2018).

• Operation Phakisa: Oceans Economy Italy Webinar (Pretoria, September 
2018).

• The Presidential Investment Conference (Sandton, October 2018).
• United Arab Emirates Agriscape Conference and Investment Mission (Abu 

Dhabi, October 2018).
�� �7KH�¿UVW�$TXDFXOWXUH�)LQDQFH�DQG�,QYHVWPHQW�6HPLQDU�KHOG�LQ�'XUEDQ�GXULQJ�2����

and virtually during 2021.
•  The Public Awareness and Marketing Strategy for Aquaculture Products and the 

Sector in South Africa was completed (this also informs investment promotions 
internationally)

•  The Value Proposition for the Aquaculture Sector completed with the Department of 
Trade, Industry and Competition (DTIC). The value proposition provides an overview 
of why and how to invest into the sector which is a valuable tool for targeting new 
investors.

•  Transformation strategy development, 2019
•  Approval of the small-scale aquaculture programme, 2020
• Approval of the implementation plan for small scale producers, 2021

2. 3  Ov e r v i e w  o f  Aq u a c u l t u r e  P r o d u c t i o n  S c a l e s  o v e r  1 5  y e a r s  ( 2006 - 2021 )
7KH�DTXDFXOWXUH�VHFWRU�KDV�VKRZQ�VLJQL¿FDQW�JURZWK�RYHU�WKH�SDVW�¿IWHHQ���5��\HDUV�ZLWK�
a total aquaculture production of 76 748,90 tons recorded from 2006 to 2021 (Table 2.3). 
This is an increase from the 68 176,31 tons that was recorded in 2020. An improved growth 
LQ�SURGXFWLRQ�ZDV�REVHUYHG�RYHU�HYHU\�¿YH�\HDU�SHULRG�� IURP�2��6� WR�2�����D�YROXPH�RI�
�� �2��75�WRQV��WKH�IROORZLQJ�¿YH��5��\HDUV�RI�2����WR�2��5�UHFRUGLQJ�D�YROXPH�RI�22��65��7�
WRQV�DQG�WKH�ODVW�¿YH��5��\HDUV�UHFRUGLQJ�D�WRWDO�YROXPH�RI��� �7���2�WRQV��
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Table 2.3: Total production per subsector over 15 years (2006-2021)

S u b s e c t o r 2006 2007 2008 2009 201 0 201 1 201 2 201 3

To t a l  
P r o d u c t i o n  

( To n s )  
2006 - 2021

Ab a l o n e 833,36 783,25 1 037,11 913,58 1 015,43 1 036,01 1 111,41 1 469,78 21  5 7 1 , 4 3

CDW¿VK 180,00 180,00 180,00 180,00 180,00 160,00 0,00 0,00 1  24 9 , 6 0

Co m m o n  
c a r p 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 3 5 , 9 1

)LQ¿VK 0,00 0,00 2,71 22,75 0,00 7,98 48,45 122,54 7 9 1 , 6 8

M a r r o n  
FUD\¿VK 0,20 0,40 0,40 0,40 0,80 0,80 3,50 5,00 3 9 , 5 0

M u s s e l s 542,00 466,00 736,74 682,40 700,14 859,77 859,77 1 116,13 24  3 8 0, 3 9

Or n a m e n t a l s 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 1 01 , 8 0

Oy s t e r s 279,87 157,86 226,62 223,53 276,57 269,34 241,58 277,23 4  8 4 3 , 5 2

Ti l a p i a 0,00 0,00 0,00 10,00 10,00 100,00 234,20 289,70 3  5 3 5 , 5 6

Tr o u t 807,00 658,00 943,00 948,62 950,00 1 199,00 1 428,00 1 497,30 1 9  4 07 , 8 3

TOTAL 2 6 4 2, 4 3 2 24 5 , 5 1 3  1 26 , 5 8 2 9 8 1 , 28 3  1 3 2, 9 4 3  6 3 2, 9 0 3  9 26 , 9 1 4  7 7 7 , 6 8 7 6  7 4 8 , 9 0

Table 2.3: Total production per subsector over 15 years (2006-2021) (Continued)

S p e c i e s 201 4 201 5 201 6 201 7 201 8 201 9 2020 2021

To t a l  
P r o d u c t i o n  

( To n s )  
2006 - 2021

Ab a l o n e 1 306,80 1 479,22 1 703,32 1 276,06 1 522,21 1 656,53 1 963,80 2 463,29 21 5 7 1 , 4 3

CDW¿VK 0,00 0,00 3,30 3,30 20,00 59,90 45,50 57,60 1  24 9 , 6 0

Co m m o n  
c a r p 0,00 0,00 0,00 5,30 7,10 6,10 5,11 12,30 3 5 , 9 1

)LQ¿VK 161,86 77,30 118,60 115,56 73,81 20,10 7,02 13,00 7 9 1 , 6 8

M a r r o n  
FUD\¿VK 5,00 4,00 4,00 4,00 4,00 4,00 0,00 3,00 3 9 , 5 0

M u s s e l s 1 682,47 1 758,50 1 960,90 2 083,52 2 182,13 3 053,46 2 275,58 3 420,88 24  3 8 0, 3 9

Or n a m e n t a l s 0,00 0,00 16,00 16,00 16,00 16,00 20,30 17,50 1 01 , 8 0

Oy s t e r s 266,40 276,80 357,30 432,66 466,23 382,69 318,35 390,49 4  8 4 3 , 5 2

Ti l a p i a 289,70 325,30 340,80 402,30 571,30 303,86 411,80 246,60 3  5 3 5 , 5 6

Tr o u t 1 497,30 1 497,00 1 503,00 1 249,80 1 503,00 1 583,00 998,51 1 145,30 1 9  4 07 , 8 3

TOTAL 5  209 , 5 3 5  4 1 8 , 1 2 6  007 , 22 5  5 8 8 , 5 0 6  3 6 5 , 7 8 7  08 5 , 6 4 6  04 5 , 9 7 7 7 6 9 , 9 6 7 6 7 4 8 , 9 0
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Figure 2.1: South Africa’s aquaculture production growth over a 16-year period 

(2006-2021)

Figure 2.2: South Africa’s aquaculture production growth for the marine and 

freshwater sector from 2006 to 2021
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Figures 2.1 and 2.2 demonstrate continuous sector growth since 2006 to 2021 with a 
VLJQL¿FDQWO\�GHFUHDVHG�SURGXFWLRQ�H[SHULHQFHG�GXULQJ�2�2��GXH�WR�GHOD\V� LQ� LPSRUWV�DQG�
exports as the result of the impact of Covid-19 pandemic that occurred around the world. 
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3 .  S TATUS  OF  M ARI N E AQUACULTURE
3 . 1  Op e r a t i o n a l  M a r i n e  Aq u a c u l t u r e  F a r m s
In 2021, there were 44 operational marine aquaculture farms in South Africa, as represented 
in Table 3.1 below. There were 34 operational marine aquaculture farms in the Western 
Cape province (WC). The WC had the highest number of marine farms operating in 2021, 
FRPSULVLQJ�RI� IRXU� ���� VXEVHFWRUV�� DEDORQH� UHSUHVHQWHG�E\�QLQH� ���� IDUPV��PDULQH�¿�Q¿�VK�
represented by one (1) farm, oysters represented by seven (7) farms and mussel represented 
E\��5� IDUPV��7KHUH�ZHUH�¿�YH� �5��PDULQH�DTXDFXOWXUH� IDUPV�RSHUDWLQJ� LQ� WKH�(&� LQ�2�2���
The EC had the second highest number of operating marine farms, comprising of three (3) 
VXEVHFWRUV��DEDORQH� �2��DQG�R\VWHU� ����DQG�¿�QLVK� �2���7KH�1RUWKHUQ�&DSH�SURYLQFH� �1&��
had four (4) marine aquaculture farm operating in 2021, comprising of two (2) subsectors; 
DEDORQH� ���� DQG� R\VWHU� ����� 7KH� .ZD=XOX�1DWDO� SURYLQFH� �.=1�� KDG� WKH� RQH� ���� ¿�Q¿�VK�
farm operating in 2021. The total number of farms operating in the EC and Northern Cape 
provinces include abalone ranching operations, two (2) farms in the NC and one (1) farm in 
the EC. The Western Cape province has most of the marine aquaculture farms accounting 
for 77% of South African marine farms, followed by the EC accounting for 12%, the Northern 
Cape accounting for 9% and KZN accounting for 2% (Figure 3.1).

Table 3.1: Total number of operational marine aquaculture farms in 2021 per province 
and subsector

Op e r a t i o n a l  F a r m s  p e r  P r o v i n c e  a n d  S u b s e c t o r  ( 2021 )

S u b s e c t o r W C EC N C KZ N TOTAL
Ab a l o n e 9 2 3 0 14
)LQ¿ VK 1 2 0 1 4

M u s s e l s 20 0 0 0 20

Oy s t e r s 4 (7) * 1 1 0 6 (9) *

TOTAL 3 4  ( 3 7 ) 5 4 1 4 4  ( 4 7 )

* Three (3) farms cultured both mussels and oysters; however, the farms have been captured under the primary species cultured, 
in other words, mussels. Data are based on the information submitted to the DFFE and excludes seaweed farms.

Figure 3.1 Percentage of marine 
aquaculture farms per province
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Figure 3.1 Percentage of marine aquaculture farms per province

3.2 Marine Aquaculture Species Farmed

In 2021, various marine species were cultured at different scales as outlined in 

Table 3.2 below. Marine aquaculture species cultured at commercial scale included 

abalone (Haliotis midae), pacific oyster (Crassostrea gigas), mussels (Mytilus 

galloprovincialis and Choromytilus meridionalis), dusky kob (Argyrosomus japonicas), 

East Coast Rock Lobster (Panulirus homarus) and seaweed (Ulva spp and Gracilaria 

spp). The DFFE conducted research on potential species during 2021; these species 

were kept at the Aquaculture Research Facility in Sea Point (Cape Town) and included 

the following species, white stumpnose (Rhabdosargus globiceps), south coast sea 

urchin (Tripneustes gratilla) and the South African scallop (Pecten sulcicostatus). A 

few aquaculture species were kept on farm premises for pilot and research purposes. 

These species included ocean-reared rainbow trout (Oncorhynchus mykiss) and 

salmon (Salmo salar). 

77%

12%

9%
2%

WC

EC

NC

KZN

15

Figure 3.1 Percentage of marine aquaculture farms per province
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3 . 2 M a r i n e  Aq u a c u l t u r e  S p e c i e s  F a r m e d
In 2021, various marine species were cultured at different scales as outlined in Table 3.2 
below. Marine aquaculture species cultured at commercial scale included abalone 
(Haliotis midae���SDFL¿F�R\VWHU��Crassostrea gigas), mussels (Mytilus galloprovincialis and 
Choromytilus meridionalis), dusky kob (Argyrosomus japonicas), East Coast Rock Lobster 
(Panulirus homarus) and seaweed (Ulva spp and Gracilaria spp). The DFFE conducted 
research on potential species during 2021; these species were kept at the Aquaculture 
Research Facility in Sea Point (Cape Town) and included the following species, white 
stumpnose (Rhabdosargus globiceps), south coast sea urchin (Tripneustes gratilla) and the 
South African scallop (Pecten sulcicostatus). A few aquaculture species were kept on farm 
premises for pilot and research purposes. These species included ocean-reared rainbow 
trout (Oncorhynchus mykiss) and salmon (Salmo salar). 

Table 3.2: Total number of operational marine aquaculture farms in 2021 per province 
and subsector

M a r i n e  Aq u a c u l t u r e  S p e c i e s  i n  S o u t h  Af r i c a  2021

Common Name SFLHQWL¿F NDPH Op e r a t i o n a l  S c a l e

Abalone Haliotis midae Commercial

3DFL¿F�R\VWHU Crassostrea gigas Commercial

Mediterranean mussel Mytilus galloprovincialis Commercial

Black mussel Choromytilus meridionalis Commercial

Seaweed Ulva spp Commercial

Seaweed Gracilaria spp Commercial

Dusky kob Argyrosomus japonicus Commercial

East Coast Rock Lobster Panulirus homarus Commercial

Ocean Trout/Steelhead Trout Oncorhynchus mykiss Pilot

Salmon Salmo salar Pilot

White stumpnose Rhabdosargus globiceps Research

Spotted Grutter Pomadasys commersonii Research

South Coast Sea Urchin Tripneustes gratilla Research

South African scallop Pecten sulcicostatus Research

Clams Venerupis corrugatus Research
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3 . 3  M a r i n e  Aq u a c u l t u r e  P r o d u c t i o n  S c a l e s  ( To n s )
3.3.1 Marine Aquaculture Production in 2021

This analysis of marine aquaculture production excludes seaweed used as abalone feed in 
South Africa. South Africa’s total marine aquaculture production in 2021 was 6287.75 tons. 
Table 3.3 below illustrates the total production per subsector in each province. In 2021, the 
Western Cape province recorded a production of 5 987,90 tons and was the main contributor 
of South Africa’s total marine aquaculture production followed by the EC and Northern Cape 
provinces with a production of 245,50 and 54,26 tons, respectively. KZN was the lowest 
contributor, recording a production of 0,0 tons.

Table 3.3: Total marine production per province and subsector

S u b s e c t o r W C EC N C KZ N TOTAL

Abalone 2 245,66 163,37 54,26 0,00 2 463,29

)LQ¿VK 13,00 0,00 0,00 0,00 13,00

Mussels 3 420,88 0,00 0,00 0,00 3 420,88

Oysters 308,36 82,13 0,00 0,00 390,49

TOTAL M ARI N E 
P ROD UCTI ON  ( TM P ) 5  9 8 7 , 9 0 24 5 . 5 0 5 4 , 26 0, 00 6  28 7 , 6 6

South Africa’s total marine aquaculture production increased by 1 722,91 tons from 4 564,75 
tons recorded in 2020. The marine sector contributed 81% to the overall aquaculture 
production of 7 769,96 tons. The abalone subsector contributed 31,70% towards the overall 
aquaculture sector and contributed 39% towards the marine aquaculture sector in 2021. 
This demonstrates an increase of 499,49 tons (25,43%) in the abalone subsector from 2020. 

7KH� ¿Q¿VK� VXEVHFWRU� FRQWULEXWHG� ���7�� WRZDUGV� WKH� RYHUDOO� DTXDFXOWXUH� VHFWRU� DQG�
contributed 0,21% towards the marine aquaculture sector in 2021, demonstrating an 
increase of 5,98 tons (85,19%) from 2020. The mussel subsector contributed 45% towards 
the overall aquaculture sector and contributed 55% towards the marine aquaculture 
sector in 2021, demonstrating an increase of 1 145,30 tons (50%) from 2020. The oyster 
subsector contributed 5% towards the overall aquaculture sector and contributed 6% 
towards the marine aquaculture sector, demonstrating a decrease of 72,13 tons (23%) 
from 2020 (Figures 3.2 and 3.3). 

Seaweed total production recorded in 2021 was 2 595,03 tons. However, seaweed 
production data was excluded in the 2021 total production data due to inconsistent 
reporting of this subsector.
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Figure 3.2: Contribution of each marine aquaculture subsector to total marine aquaculture 
production in 2021

Figure 3.3: Production of marine aquaculture species for 2020 and 2021

3.3.2 Marine Aquaculture Production Trends (2001-2021)
7KH�SURGXFWLRQ�IURP�2����WR�2�2��LQFUHDVHG�VLJQL¿�FDQWO\��KRZHYHU�DQ�LQFUHDVH�LQ�SURGXFWLRQ�
was experienced during 2021 (Figure 3.4). The marine aquaculture sector recorded an overall 
total production of 57 563,30 tons from 2001 to 2021 as per Table 3.4 below. The marine 
DTXDFXOWXUH�VHFWRU� LV� UHSUHVHQWHG�E\� WKH�DEDORQH��PXVVHO��R\VWHU�DQG�¿�Q¿�VK�VXEVHFWRUV��
with abalone and mussel subsectors contributing the largest production over the past 
2��\HDUV��7KH�SURGXFWLRQ�RI�PXVVHO�VXEVHFWRU�ZDV�VLJQL¿�FDQWO\�KLJK�LQ�2�2��DQG�UHFRUGHG�
�� �2����� WRQV�� 2YHU� WKH� SDVW� ¿�YH� �5�� \HDUV�� WKH� PXVVHO� VXEVHFWRU� GLVSOD\HG� JURZWK� LQ�
production and has been the lead contributor in the sector. The abalone subsector is the 
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Figure 3.2: Contribution of each marine aquaculture subsector to total marine 

aquaculture production in 2021

Figure 3.3: Production of marine aquaculture species for 2020 and 2021
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second highest contributor, with the highest production recorded in 2021, with a production 
RI� 2 �6��2���7KH�R\VWHU� VXEVHFWRU� SURGXFWLRQ� LQFUHDVHG� VLJQL¿FDQWO\� IURP�2���� WR� 2�2���
ZLWK�WKH�KLJKHVW�SURGXFWLRQ�RI��66�2��WRQV�UHFRUGHG�LQ�2�����7KH�¿Q¿VK�VXEVHFWRU�KDV�EHHQ�
ÀXFWXDWLQJ�RYHU�WKH�\HDUV�DQG�UHFRUGHG�LWV�KLJKHVW�SURGXFWLRQ�LQ�2����ZLWK��6���6�WRQV��7KH�
¿Q¿VK�VXEVHFWRU�H[SHULHQFHG�D�GUDVWLF�GHFUHDVH�LQ�2�2���ZLWK�D�SURGXFWLRQ�RI�7��2��)LJXUHV�
3.5-3.8). 

19

3.3.2 Marine Aquaculture Production Trends (2001-2021)

The production from 2001 to 2021 increased significantly, however an increase in 

production was experienced during 2021 (Figure 3.4). The marine aquaculture sector 

recorded an overall total production of 57 563,30 tons from 2001 to 2021 as per 

Table 3.4 below. The marine aquaculture sector is represented by the abalone, 

mussel, oyster and finfish subsectors; with abalone and mussel subsectors 

contributing the largest production over the past 20 years. The production of mussel 

subsector was significantly high in 2021 and recorded 3 420,38 tons. Over the past 

five (5) years, the mussel subsector displayed growth in production and has been the 

lead contributor in the sector. The abalone subsector is the second highest contributor, 

with the highest production recorded in 2021, with a production of 2 463,29. The oyster 

subsector production increased significantly from 2011 to 2021, with the highest 

production of 466,23 tons recorded in 2018. The finfish subsector has been fluctuating 

over the years and recorded its highest production in 2014 with 161,86 tons. The finfish 

subsector experienced a drastic decrease in 2020, with a production of 7,02 (Figures 

3.5-3.8). 

Figure 3.4: Marine aquaculture production over 16 years (2001-2021)
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Figure 3.4: Marine aquaculture production over 20 years (2001-2021)
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Figure 3.5: Marine aquaculture production trends over 20 years per subsector

Figure 3.6: Marine aquaculture production trends over 15 years per subsector
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20

Figure 3.5: Marine aquaculture production trends over 20 years per subsector

Figure 3.6: Marine aquaculture production trends over 15 years per subsector
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Figure 3.6: Marine aquaculture production trends over 15 years per subsector
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Figure 3.7: Marine aquaculture production trends over 10 years per subsector

Figure 3.8: Marine aquaculture production trends over five years per subsector
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Figure 3.7: Marine aquaculture production trends over 10 years per subsector
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Figure 3.7: Marine aquaculture production trends over 10 years per subsector

Figure 3.8: Marine aquaculture production trends over five years per subsector
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Table 3.4: Total marine production over 20 years per subsector

S u b s e c t o r 2001 2002 2003 2004 2005 2006 2007 2008 2009 201 0 201 1

Ab a l o n e 372,88 429,42 462,02 509,20 670,80 833,36 783,25 1 037,11 913,58 1 015,43 1 036,01

)LQ¿VK 0,30 2,38 14,00 1,81 1,68 0,00 0,00 2,71 22,75 0,00 7,98

M u s s e l s 600,00 429,11 623,00 640,00 472,00 542,00 466,00 736,74 682,40 700,14 570,16

Oy s t e r s 187,53 272,10 255,24 147,66 174,91 279,87 157,86 226,62 223,53 276,57 269,34

S e a w e e d 0,00 0,00 0,00 0,00 0,00 664,00 0,00 1 833,49 1 900,18 2 015,01 2 884,61

TOTAL 1  1 6 0, 7 1 1  1 3 3 , 01 1  3 5 4 , 26 1  29 8 , 6 7 1  3 1 9 , 3 9 1  6 5 5 , 23 1  4 07 , 1 1 3  8 3 6 , 6 7 3  7 4 2, 4 4 4  007 , 1 5 1  8 8 3 , 4 9

Table 3.4: Total marine production over 20 years per subsector (continued)

S u b s e c t o r 201 2 201 3 201 4 201 5 201 6 201 7 201 8 201 9 2020 2021

To t a l  
P r o d u c t i o n

( To n s )
2001 - 2021

Ab a l o n e 1 111,41 1 469,78 1 306,80 1 479,22 1 703,32 1 276,06 1 522,21 1 656,53 1 963,80 2 463,29 24  01 5 , 5 1

)LQ¿VK 48,45 122,54 161,86 77,30 118,60 115,56 73,81 20,10 7,02 13,00 8 1 1 , 8 8

M u s s e l s 859,77 1 116,13 1 682,47 1 758,50 1 960,90 2 083,52 2 182,13 3 053,46 2 275,58 3 420,88 26  8 5 4 , 9 1

Oy s t e r s 241,58 277,23 266,40 276,80 357,30 432,66 466,23 382,69 318,36 390,49 5  8 8 0, 9 8

S e a w e e d 2 000,00 0,00 1 643,60 0,00 1 114,40 862,07 1 687,07 2 154,54 2 718,10 2 595,03 24  07 2, 1 0

TOTAL 2 26 1 , 22 2 9 8 5 , 6 9 3  4 1 7 , 5 4 3  5 9 1 , 8 2 4  1 4 0, 1 2 3  9 07 , 8 0 4  24 4 , 3 9 5  1 1 2, 8 0 4  5 6 4 , 7 5 6  28 7 , 6 6 5 7  5 6 3 , 3 0

*Totals exclude seaweed
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3 . 4  M a r i n e  Aq u a c u l t u r e  An a l y s i s  p e r  S u b s e c t o r  
3.4.1 Abalone Subsector

The abalone species currently being cultivated in South Africa is Haliotis midae. In 
2021, the abalone subsector has increased by 499,49 tons (25%), recording a total of 
2 463,29 tons (39%) to the total marine aquaculture production (Figure 3.9). Favorable 
environmental conditions, research and development and the well-established infrastructure 
have contributed to the continuous growth of this sector. The abalone subsector comprised 
of fourteen (14) farms in 2021. The abalone subsector has a distribution range that stretches 
from the Northern Cape and Western Cape to the EC. 

Three (3) farms were operating in the Northern Cape province, two (2) in the EC and 
nine (9) in the Western Cape province. The production systems utilised within this 
VHFWRU� LQFOXGH� D� À�RZ�WKURXJK�� VHPL�UHFLUFXODWLQJ� DTXDFXOWXUH� V\VWHP�� FDJH� FXOWXUH� DQG�
ranching. In the Western Cape province, abalone farming all the farms are operating as 
À�RZ�WKURXJK�RSHUDWLRQV��,Q�WKH�1RUWKHUQ�&DSH�SURYLQFH��RQH�����IDUP�LV�RSHUDWLQJ�XVLQJ�DV�D�
À�RZ�WKURXJK� V\VWHP�� DQG� WZR� �2�� IDUPV� RSHUDWLQJ� DV� D� UDQFKLQJ� RSHUDWLRQ�� ,Q� WKH�(&��
DEDORQH�IDUPLQJ�UHSUHVHQWHG�E\�RQH�����IDUP�RSHUDWLQJ�DV�D�À�RZ�WKURXJK�RSHUDWLRQ�DQG�
one (1) ranching operation.

BC

3.4 Marine Aquaculture Analysis per 1ubsector 

3.4.1 Abalone 1ubsector

The abalone species currently being cultivated in 1outh Africa is Haliotis midae. 'n 

2021, the abalone subsector has increased by 499,49 tons (25�), recording a total of 

2 463,29 tons (39�) to the total marine aquaculture production (Figure 3.9). Favorable 

environmental conditions, research and development and the well-established 

infrastructure have contributed to the continuous growth of this sector. The abalone 

subsector comprised of fourteen (14) farms in 2021. The abalone subsector has a 

distribution range that stretches from the ,orthern !ape and 5estern !ape to the #!. 

Three (3) farms were operating in the ,orthern !ape province, two (2) in the #! and 

nine (9) in the 5estern !ape province. The production systems utilised within this 

sector include a flow-through, semi-recirculating aquaculture system, cage culture and 

ranching. 'n the 5estern !ape province, abalone farming all the farms are operating 

as flow-through operations. 'n the ,orthern !ape province, one (1) farm is operating 

using as a flow-through system, and two (2) farms operating as a ranching operation. 

'n the #!, abalone farming represented by one (1) farm operating as a flow-through 

operation and one (1) ranching operation.

Figure 3.9: Abalone subsector production over 20 years (2001-2021)
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Figure 3.9: Abalone subsector production over 20 years (2001-2021)

����2�)LQ¿�VK�6XEVHFWRU�

7KH�¿�Q¿�VK�VXEVHFWRU�LQ�6RXWK�$IULFD�LV�DQ�HPHUJLQJ�LQGXVWU\�DQG�LW�VKRZV�JUHDW�SRWHQWLDO�LQ�
terms of production; however, several operations have not been feasible due to the lack of 
market, technology and their location. In 2021, the subsector contributed a production total 
of 13,00 tons (0,21%) to the total marine aquaculture production (Figure 3.9). Compared 
WR�2�2���WKH�¿�Q¿�VK�VXEVHFWRU�KDV�LQFUHDVHG�E\�5����WRQV���5���
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)RXU� ¿�Q¿�VK� DTXDFXOWXUH� IDUPV� ZHUH� RSHUDWLRQDO� LQ� 2�2��� 2QH� FDJH� FXOWXUH� RSHUDWLRQ�
situated in Saldanha Bay and one pond culture operation in KwaZulu-Natal and two 
IDUPLQJ�FXOWXULQJ�¿�Q¿�VK�XVLQJ�WKH�5HFLUFXODWLQJ�$TXDFXOWXUH�6\VWHP�LQ�WKH�(&��)LJXUH�������
UHSUHVHQW�¿�Q¿�VK�IDUPLQJ�LQ�WKH�:HVWHUQ�&DSH�SURYLQFH��

BD

3.4.2 Finfish 1ubsector

The finfish subsector in 1outh Africa is an emerging industry and it shows great 

potential in terms of production; however, several operations have not been feasible 

due to the lacF of marFet, technology and their location. 'n 2021, the subsector 

contributed a production total of 13,00 tons (0,21�) to the total marine aquaculture 

production (Figure 3.9). !ompared to 2020, the finfish subsector has increased by 

5,98 tons (85�).

Four finfish aquaculture farms were operational in 2021. One cage culture operation 

situated in 1aldanha  ay and one pond culture operation in )wa8ulu-,atal and two 

farming culturing finfish using the 0ecirculating Aquaculture 1ystem in the #! 

(Figure 3.10) represent finfish farming in the 5estern !ape province. 

Figure 3.10: Finfish subsector production over 20 years (2001-2021) 
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blacF mussel (�,o6om=til9s me6idio2alis). The musselis subsector recorded an 

increase of 1 145,30 tons (50�) thereby contributing a total production of 3 420,88 

tons (55�) to the total marine aquaculture sector, as compared to the 2 275,58 tons 

of mussels produced in 2020 (Figure 3.11). The mussel subsector is the highest 

contributor in term of biomass to aquaculture in 1outh Africa. The mussel subsector 
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3.4.3 Mussel Subsector
In 2021, there were 20 mussel farms operational. The species cultured in South Africa are 
the exotic Mediterranean mussel (Mytilus galloprovincialis) and the indigenous black mussel 
(Choromytilus meridionalis). The mussel’s subsector recorded an increase of 1 145,30 tons 
(50%) thereby contributing a total production of 3 420,88 tons (55%) to the total marine 
aquaculture sector, as compared to the 2 275,58 tons of mussels produced in 2020 
(Figure 3.11). The mussel subsector is the highest contributor in term of biomass to aquaculture 
in South Africa. The mussel subsector represented by the Western Cape province with 
17 longline culture operations and three raft culture operations.

BE

represented by the 5estern !ape province with 17 longline culture operations and 

three raft culture operations.

Figure 3.11: Mussel subsector production over 20 years (2001-2021)

3.4.4 Oyster 1ubsector

The species cultivated in 1outh Africa is the exotic Pacific oyster (�6assost6ea +i+as). 

'n 2021, the subsector recorded a production of 390,45 tons (5�) (Figure 3.12) 

towards the overall marine aquaculture production, therefore, demonstrating an 

increase of 72,13 tons (23�). 1even (7) oyster aquaculture farms were operational in 

2021. The production systems utiliUed in this sector include longlines and rafts. Oyster 

production in the 5estern !ape province is represented by four (4) longline systems 

and one (1) raft system. 'n the ,orthern !ape province, oysters were cultivated using 

longline systems, with the #! being represented by one (1) longline system.
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Figure 3.11: Mussel subsector production over 20 years (2001-2021)
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3.4.4 Oyster Subsector
7KH� VSHFLHV� FXOWLYDWHG� LQ� 6RXWK�$IULFD� LV� WKH� H[RWLF� 3DFL¿�F� R\VWHU� �Crassostrea gigas). 
In 2021, the subsector recorded a production of 390,45 tons (5%) (Figure 3.12) towards 
the overall marine aquaculture production, therefore, demonstrating an increase of 72,13 
tons (23%). Seven (7) oyster aquaculture farms were operational in 2021. The production 
systems utilized in this sector include longlines and rafts. Oyster production in the Western 
Cape province is represented by four (4) longline systems and one (1) raft system. In the 
Northern Cape province, oysters were cultivated using longline systems, with the EC being 
represented by one (1) longline system.

BF

Figure 3.12: Oyster subsector production over 20 years (2001-2021)

3.5 Marine Aquaculture Authorisations

The marine aquaculture sector is regulated under the M*0A. The M*0A provides a 

regulatory frameworF for the conservation of ecosystems, the sustainable utilisation, 

and protection of marine living resources. #ven though marine aquaculture is more 

developmental focused, it forms part of activities that are regulated in terms of the 

M*0A due to its utilisation of the marine living resources. 't continues to be regulated 

in the form of issuing of 0ights, Permits and #xemptions where necessary in terms of 

the M*0A. The previous "epartment of Agriculture, Forestry and Fisheries ("AFF) 

had embarFed on a process of drafting new legislation for the aquaculture sector. The 

process of the development of the Aquaculture "evelopment  ill will create an 

enabling environment and integrated regulatory frameworF for both marine and 

freshwater aquaculture sectors in 1outh Africa. 

(a) Marine Aquaculture 0ights

Marine Aquaculture 0ights are granted in terms of section 18 (1) of the M*0A, which 

states the following:

“,o person shall undertaFe commercial fishing or subsistence fishing, engage in 

mariculture or operate a fish processing establishment unless a right to undertaFe or 

engage in such an activity or to operate such an establishment has been granted to 

such a person by the Ministerg.
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Figure 3.12: Oyster subsector production over 20 years (2001-2021)

3 . 5  M a r i n e  Aq u a c u l t u r e  Au t h o r i s a t i o n s
The marine aquaculture sector is regulated under the MLRA. The MLRA provides a regulatory 
framework for the conservation of ecosystems, the sustainable utilisation, and protection of 
marine living resources. Even though marine aquaculture is more developmental focused, 
it forms part of activities that are regulated in terms of the MLRA due to its utilisation of 
the marine living resources. It continues to be regulated in the form of issuing of Rights, 
Permits and Exemptions where necessary in terms of the MLRA. The previous Department 
of Agriculture, Forestry and Fisheries (DAFF) had embarked on a process of drafting new 
legislation for the aquaculture sector. The process of the development of the Aquaculture 
Development Bill will create an enabling environment and integrated regulatory framework 
for both marine and freshwater aquaculture sectors in South Africa. 

( a )  M a r i n e  Aq u a c u l t u r e  Ri g h t s
Marine Aquaculture Rights are granted in terms of section 18 (1) of the MLRA, which states 
the following:
“ 1R�SHUVRQ�VKDOO�XQGHUWDNH�FRPPHUFLDO�¿�VKLQJ�RU�VXEVLVWHQFH�¿�VKLQJ��HQJDJH�LQ�PDULFXOWXUH�RU�
RSHUDWH�D�¿�VK�SURFHVVLQJ�HVWDEOLVKPHQW�XQOHVV�D�ULJKW�WR�XQGHUWDNH�RU�HQJDJH�LQ�VXFK�DQ�DFWLYLW\�
or to operate such an establishment has been granted to such a person by the Minister”.
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The Marine Aquaculture Policy, gazetted in September 2007, provides for the Department 
to grant marine aquaculture long-term Rights which are valid for a period not exceeding 
15 years. On 27 March 2009, the Minister gazetted a General Notice No. 313 of 2009 inviting 
applications for long term Rights.

Exemptions are granted in terms of section 81 of the MLRA, which states that:
“If in the opinion of the Minister there are sound reasons for doing so, he or she may, subject 
to the conditions that he or she may determine, in writing exempt any person or group of 
persons or organ of state from a provision of this Act.”

Most marine aquaculture Fish Processing Establishments (FPEs) operate under an 
Exemption due to institutional delays in the granting of Fish Processing Establishment (FPE) 
Rights for the marine aquaculture sector. The Department granted a sector-wide Exemption 
for “South African wholesalers, retailers, restaurants, hotels and other legitimate entities 
(farmed abalone sellers) to sell undersized, farmed abalone (Haliotis midae) without a permit 
that is issued in terms of Section 13 of the MRLA” (herein referred to as “local sales permits”) 
since 2020. This Exemption was granted to allow for the local sale of undersized cultured 
products. The Exemption was granted in an effort to lift sales of farmed abalone in the face of 
Covid-19 impacts on the industry and succeeded in doing so. The Exemption allowed farms 
to begin the process of growing local markets for their abalone, notwithstanding the fact that 
they were going to attempt to do so in local consumer, tourism and hospitality sectors that 
were themselves facing huge disruptions caused by Covid-19 impacts.

7KH�'))(�DOVR� LVVXHG� WZR�H[HPSWLRQV� WR� DOO� ¿VKLQJ� VHFWRUV� DQG�RWKHU� VHFWRUV´� WR� DOORZ�
IRU�FRQWLQXHG�EXVLQHVV�DQG�HI¿FLHQW�VHUYLFH�GHOLYHU\�LQ�DOO�VHFWRUV�GXH�WR�WKH�HIIHFWV�RI�WKH�
&RYLG�����WKH�SUHYHQWDWLYH�UHVWULFWLRQV��RI¿FH�RXWEUHDNV�DQG�URWDWLRQDO�ZRUN�VFKHGXOHV�ZKLFK�
caused delays in the issuing of permits. These exemptions were applicable to all operational 
permits, imports and exports. 

In 2021, one new Marine Aquaculture Right was granted in the Western Cape province 
(Table 3.6). Applications for a Marine Aquaculture Right can be submitted to the DFFE on a 
continuous basis. The application process is open to any individual with a registered business 
entity that has shown an interest in undertaking an aquaculture activity. The applicant must 
meet the criteria set out in the application process and provide the relevant supporting 
documentation, as required. The completed application, together with all supporting 
documentation, is assessed by the Marine Aquaculture Working Group (MAWG), which will 
recommend approval to the Delegated Authority or request any outstanding requirements. 
Once approval is granted, the applicant is issued with a Marine Aquaculture Right and 
proceeds to apply for a permit to engage in marine aquaculture.
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Table 3.5: Rights to engage in marine aquaculture in 2021.

Co m p a n y  N a m e
Op e r a t i o n a l  

Ar e a
S u b s e c t o r  S p e c i e s

D u r a t i o n  
o f  Ri g h t

P e a r l y  Be a c h  S e a  
F a r m s  ( P t y )  Lt d  

Farm Pearly 
Beach no 385.
Western Cape

Ab a l o n e Haliotis midae

13/12/2021

–
12/12/2036

( b )  P e r m i t s
To legally use a Right or exemption, a permit is issued in terms of section 13(1) of the MLRA, 
which states the following: 
(1)   “No person shall exercise any right granted in terms of section 18 or perform any other 

activity in terms of this Act unless a permit has been issued by the Minster to such a 
person to exercise that Right or perform that activity:

(2)   Any permit contemplated in subsection (1) shall-be 
�D��EH�LVVXHG�IRU�VSHFL¿F�SHULRG�QRW�H[FHHGLQJ�RQH�\HDU�
(b) be issued subject to the conditions determined by the Minister in the permit; and
(c) be issued against payment of any fees determined by the Minister in terms of section 

25(1).
(3) The holder of a permit shall always have that permit available for inspection at the 

location where the right or activity in respect of which the permit has been issued, is 
exercised.

(4) A permit to exercise an existing right in terms of the Act may be refused if the conditions 
of a previously issued permit had not been adhered to.” 

In 2021, 227 marine aquaculture permits issued in South Africa to Marine Aquaculture 
Right Holders, agencies, importers, exporters, Fish Processing Establishments (FPEs) 
and transportation companies (Table 3.2). The total number of issued import permits was 
60 which was higher than the total number of permits issued for exports which was 58. 
There have been lower volumes of imports and exports when compared to the previous 
years because of the market related challenges associated with the Covid-19 pandemic and 
the exemptions granted. The abalone sector dominated exports. The exemptions issued to 
DOO�¿VKLQJ�VHFWRU�LQFOXGLQJ�PDULQH�DTXDFXOWXUH�DOVR�GHFUHDVHG�SHUPLW�YROXPHV�
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Table 3.6: Permits issued for 2021 in the marine aquaculture sector, as per section 13 of the 
Marine Living Resources Act, 1998 (Act No. 18 of 1998)

N o . P e r m i t  Ty p e
N o .  o f  P e r m i t s  

i s s u e d

1 Import marine species and products 60

2 Export cultured marine species and products 58

3 Transport cultured marine species and products 16

4 Engage in marine aquaculture activities 43

5 Possess broodstock and operate a hatchery 13

6
Possess and sell undersized cultured abalone obtained 

from a right holder
3

7
Engage in abalone ranching and stock enhancement 

pilot project: Seeding
2

8
Engage in abalone ranching and stock enhancement 

pilot project: Harvesting
3

9 Operate a Fish Processing Establishment (FPE) 15

1 0
&RQGXFW�VFLHQWL¿F�LQYHVWLJDWLRQV�DQG�SUDFWLFDO�

experiments
5

1 1
Dive in banned areas according to Government

Gazette No. 30716
9

TOTAL 227

3 . 6  S i t e  S u r v e i l l a n c e s  o f  M a r i n e  Aq u a c u l t u r e  i n  2021
The Directorate conducts site visits annually: Sustainable Aquaculture Management (SAM) 
to marine aquaculture farms when required and on ad hoc basis. These site visits have played 
a vital role since 2008 in updating information on growth and development in the sector 
by ensuring compliance with the Department’s marine aquaculture permitting frameworks 
and regulations promulgated under the MLRA. The purpose of the site visits is to ensure 
compliance with permit conditions on animal health, food safety (for example, annual EU 
food safety audit), environmental, and reporting requirements.
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The site visits are also important to obtain information on any changes in shareholding, 
culture techniques, and expansion activities in the marine aquaculture sector. This has 
been essential in ensuring that non-compliant operations are communicated through proper 
channels such that the Chief Directorate: Monitoring, Control and Surveillance (MCS) 
performs its role responsibly in protecting the wellbeing of the industry. This has also ensured 
open channels of communication between the DFFE and the marine aquaculture industry in 
the development of permit conditions for the sector. The majority of fully established marine 
DTXDFXOWXUH�RSHUDWLRQV�KDYH�¿VK�SURFHVVLQJ�HVWDEOLVKPHQWV��)3(V��RQ�VLWH�RU�VXSSO\�WKHLU�
product to an FPE for processing, which are also required to comply with the necessary 
permit conditions. 

In 2021, the Department conducted site surveillance of the marine aquaculture abalone, 
¿Q¿VK��DQG�ELYDOYH�VHFWRUV� WR�H[LVWLQJ�RSHUDWLRQV�VLWXDWHG� LQ� WKH�(&�DQG�:HVWHUQ�&DSH��
In the Western Cape, 14 oyster/mussel marine aquaculture right holders and six marine 
aquaculture FPEs were visited. This included one oyster hatchery situated in Paternoster, 
:HVWHUQ�&DSH��,Q�WKH�(&��RQH�DEDORQH��WZR�R\VWHU�DQG�WZR�¿Q¿VK�PDULQH�DTXDFXOWXUH�ULJKW�
holders were visited, including two onsite marine aquaculture FPEs.

The Department would like to ensure the continuous open channel for communication from 
the marine aquaculture sector through the continued support provided in implementing site 
surveillance. The Directorate: SAM is working closely with other units in the Chief Directorate: 
Aquaculture and Economic Development (AED) (for example, Operation Phakisa Delivery 
Unit and Directorate: Aquaculture Technical Services (ATS) when updating information on 
the status.

S TATUS  OF  F RES H W ATER AQUACULTURE 

CH AP TER 4

N OTES
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S TATUS  OF  F RES H W ATER AQUACULTURE 

CH AP TER 4
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4 .  S TATUS  OF  F RES H W ATER AQUACULTURE
4 . 1  Op e r a t i o n a l  F r e s h w a t e r  Aq u a c u l t u r e  F a r m s
Aquaculture in South Africa is still in its infancy and small-scale aquaculture farmers 
dominate the freshwater sector. The current aquaculture legislation does not cater to the 
freshwater sector, which makes submission of sector related information from farmers 
GLI¿FXOW�WR�HQIRUFH��7KHUHIRUH��LW� LV� LPSRUWDQW�WR�QRWH�WKDW�WKH�LQIRUPDWLRQ�SUHVHQWHG�LQ�WKLV�
FKDSWHU�EDVHG�RQ�UHSRUWHG�GDWD�RQO\�DQG�PD\�QRW�EH�D�WUXH�UHÀHFWLRQ�RI�WKH�HQWLUH�IUHVKZDWHU�
aquaculture sector. 

There was a decline in the number of freshwater farms operating in 2021 from the 163 farms 
recorded in 2020 to 151 recorded in 2021. These can be attributed to the number of farms 
that closed down due to challenges associated with the Covid-19 pandemic. 

Table 4.1: Total number of freshwater aquaculture farms operating in South Africa by subsector 
and province in 2021

S p e c i e s EC F S G P KZ N LP M P N C N W W C TOTAL

CDW¿VK 1 4 1 2 7 1 0 3 0 19

Co m m o n  c a r p 0 0 1 0 1 0 2 0 1 5

MDUURQ FUD\¿VK 2 0 0 0 0 0 0 0 0 2

Or n a m e n t a l s 2 0 5 7 1 3 0 0 2 20

Ti l a p i a 3 0 16 5 21 12 1 12 1 71

Tr o u t 1 0 3 5 0 10 0 0 15 34

TOTAL 9 4 26 1 9 3 0 26 3 1 5 1 9 1 5 1

The total number and percentage contributions (Table 4.1 and Figure 4.1) towards freshwater 
aquaculture per province were as follows:

• Limpopo province (LP, 30 farms, 19%); 
• Gauteng province (GP, 26 farms, 17%); 
• Mpumalanga province (MP, 26 farms, 17%); 
• KwaZulu-Natal province (KZN, 19 farms, 13%);
• Western Cape province (WC, 19 farms, 13%); 
• North-West province (NW, 15 farms, 10%); 
• Eastern Cape province (EC, 9 farms, 6%); 
• Free State province (FS, 4 farms, 3%); and 
• Northern Cape province (NC, 3 farms, 2%).
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CD

The total number and percentage contributions (Table 4.1 and Figure 4.1) towards 

freshwater aquaculture per province were as follows:

• *impopo province (*P, 30 farms, 19�); 

• %auteng province (%P, 26 farms, 17�); 

• Mpumalanga province (MP, 26 farms, 17�); 

• )wa8ulu-,atal province ()8,, 19 farms, 13�);

• 5estern !ape province (5!, 19 farms, 13�); 

• ,orth-5est province (,5, 15 farms, 10�); 

• #astern !ape province (#!, 9 farms, 6�); 

• Free 1tate province (F1, 4 farms, 3�); and 

• ,orthern !ape province (,!, 3 farms, 2�).

Figure 4.1: Freshwater aquaculture farms per province

4.2 Freshwater Aquaculture 1pecies Farmed

The freshwater aquaculture species cultured during 2021 included African sharptooth 

catfish (�la6ias +a6ie4i29s), rainbow trout (�2'o6=2',9s m=/iss), brown trout (�almo 

t69tta), common carp (�=46i29s 'a64io), )oi carp (�=46i29s 69&6o*9s'9s), marron 

crayfish (�,e6a< te29ima29s), MoUambique tilapia (�6eo',6omis mossam&i'9s) and 
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Figure 4.1: Freshwater aquaculture farms per province

4 . 2 F r e s h w a t e r  Aq u a c u l t u r e  S p e c i e s  F a r m e d
The freshwater aquaculture species cultured during 2021 included African sharptooth 
FDW¿VK��Clarias gariepinus), rainbow trout (Oncorynchus mykiss), brown trout (Salmo trutta), 
common carp (Cyprinus carpio), Koi carp (Cyprinus rubrofuscus���PDUURQ�FUD\¿VK��Cherax 
tenuimanus), Mozambique tilapia (Oreochromis mossambicus) and Nile tilapia (Oreochromis 
niloticus). The aquaculture operations for the culturing of the above species include small-
scale (<20 tons as an annual production scale), research and commercial farms (Table 4.2). 

Table 4.2: Freshwater aquaculture species cultured in South Africa in 2021 and their operational 
scale

Freshwater Aquaculture Species in South Africa (2021)

Common name SFLHQWL¿F QDPH P r o d u c t i o n  s c a l e

$IULFDQ�VKDUSWRRWK�FDW¿VK Clarias gariepinus Commercial and small scale

Brown trout Salmo trutta Commercial

Common carp Cyprinus carpio Small scale

Koi carp Cyprinus rubrofuscus Small scale

0DUURQ�FUD\¿VK Cherax tenuimanus Small scale

Mozambique tilapia Oreochromis mossambicus Small scale and research

Nile tilapia Oreochromis niloticus Commercial

Rainbow trout Oncorynchus mykiss Commercial
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4 . 3  F r e s h w a t e r  Aq u a c u l t u r e  P r o d u c t i o n  S c a l e s  ( To n s )
4.3.1 Freshwater Aquaculture Production in 2021

The freshwater aquaculture small-scale production during 2021 was 1 482,30 tons, which 
is a slight increase from the 1 481,22 tons, recorded in 2020, suggesting a 1,08 ton, 0,07% 
increase. The total number and percentage contributions (Table 4.2 and Figure 4.2) towards 
freshwater aquaculture production per province were as follows: 

• KwaZulu-Natal province (KZN, 423,30 tons, 29%);
• Western Cape province (WC, 395,00 tons, 26%);
• Mpumalanga province (MP, 297,10 tons, 20%);
• Eastern Cape province (EC, 114,80 tons, 8%);
• Gauteng province (GP, 97,10 tons, 7%); 
• Limpopo province (LP, 83,30 tons, 6%);
• North-West province (NW, 50,00 tons, 3%); 
• Northern Cape province (NC, 20,90 tons, 1%); and 
• Free State province (FS, 0,80 tons, 0%). 

CF

and Figure 4.2) towards freshwater aquaculture production per province were as 

follows: 

• )wa8ulu-,atal province ()8,, 423,30 tons, 29�);

• 5estern !ape province (5!, 395,00 tons, 26�);

• Mpumalanga province (MP, 297,10 tons, 20�);

• #astern !ape province (#!, 114,80 tons, 8�);

• %auteng province (%P, 97,10 tons, 7�); 

• *impopo province (*P, 83,30 tons, 6�);

• ,orth-5est province (,5, 50,00 tons, 3�); 

• ,orthern !ape province (,!, 20,90 tons, 1�); and 

• Free 1tate province (F1, 0,80 tons, 0�). 

Figure 4.2: Freshwater aquaculture production per province 
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Figure 4.2: Freshwater aquaculture production per province 
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Table 4.3: Freshwater aquaculture total production per subsector in each province in 2021

S u b s e c t o r EC F S G P KZ N LP M P N C N W W C TOTAL

CDW¿VK 42,00 0,80 0,00 8,00 2,00 0,00 1,30 0,00 3,50 57,60

Co m m o n  
c a r p 2,00 0,00 1,60 0,00 2,50 0,00 2,50 0,00 3,70 12,30

M a r r o n  
FUD\¿VK 1,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 2,00 3,00

Or n a m e n t a l s 3,00 0,00 4,50 4,50 0,80 1,90 1,00 0,00 1,80 17,50

Ti l a p i a 55,60 0,00 7,00 7,00 78,00 45,00 4,00 50,00 0,00 246,60

Tr o u t 11,20 0,00 84,00 403,80 0,00 250,20 12,10 0,00 384,00 1 145,30

TOTAL 1 1 4 , 8 0 0, 8 0 9 7 , 1 0 4 23 , 3 0 8 3 , 3 0 29 7 , 1 0 20, 9 0 5 0, 00 3 9 5 , 00 1 4 8 2, 3 0

CG

Table 4.3: Freshwater aquaculture total production per subsector in each province in 

2021

";)9,*:58 �� �" �� �'� �� �� �� �% %� #�#��
�(:-09/ 42,00 0,80 0,00 8,00 2,00 0,00 1,30 0,00 3,50 57,60

�53354�*(86 2,00 0,00 1,60 0,00 2,50 0,00 2,50 0,00 3,70 12,30
�(8854�*8(>-09/ 1,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 2,00 3,00
�84(3,4:(29 3,00 0,00 4,50 4,50 0,80 1,90 1,00 0,00 1,80 17,50
#02(60( 55,60 0,00 7,00 7,00 78,00 45,00 4,00 50,00 0,00 246,60
#85;: 11,20 0,00 84,00 403,80 0,00 250,20 12,10 0,00 384,00 1 145,30
#�#�� 114,80 0,80 97,10 423,30 83,30 297,10 20,90 50,00 395,00 1 482,30

Figure 4.3: !ontribution of each freshwater aquaculture subsector to the total 

production in 2021
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Figure 4.3: Contribution of each freshwater aquaculture subsector to the total production in 2021
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Figure 4.4: !omparison of 2020 and 2021 production per species

4.3.2 Freshwater Aquaculture Production (2006-2021)

The freshwater aquaculture production during 2021 was 1 482,30 tons compared to 

2020 at 1 481,22 tons and 2019 at 1 972,9 tons. The trout subsector remains the 

highest contributor to the freshwater aquaculture production, contributing 77� with 

1 145,30 tons. This is a 15� increase from the 998,51 tons recorded in 2020. Marron 

crayfish remains the least contributor with 0� from the 3 tons contribution recorded in 

2021 to the total freshwater production, which is an increase from the 0 tons recorded 

in 2020. 

The tilapia subsector demonstrated a decrease in production with 246,60 tons 

recorded in 2021 from the 411,80 tons that during 2020, thereby contributing 17� to 

the total freshwater production. The ornamentals and common carp subsectors both 

contributed 1� to the total freshwater production. Ornamentals contributed 17,50 tons 

and common carp contributing 12,30 tons. The catfish subsector recorded a 27� 

increase of 57,6 tons in 2021 from 45,50 tons in 2020, which is a 4� contribution to 

the total freshwater production.
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Figure 4.4: Comparison of 2020 and 2021 production per species
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4.3.2 Freshwater Aquaculture Production (2006-2021)

The freshwater aquaculture production during 2021 was 1 482,30 tons compared to 2020 at 
1 481,22 tons and 2019 at 1 972,9 tons. The trout subsector remains the highest contributor 
to the freshwater aquaculture production, contributing 77% with 1 145,30 tons. This is a 
�5�� LQFUHDVH� IURP� WKH�����5�� WRQV� UHFRUGHG� LQ�2�2���0DUURQ�FUD\¿VK� UHPDLQV� WKH� OHDVW�
contributor with 0% from the 3 tons contribution recorded in 2021 to the total freshwater 
production, which is an increase from the 0 tons recorded in 2020. 

The tilapia subsector demonstrated a decrease in production with 246,60 tons recorded in 
2021 from the 411,80 tons that during 2020, thereby contributing 17% to the total freshwater 
production. The ornamentals and common carp subsectors both contributed 1% to the total 
freshwater production. Ornamentals contributed 17,50 tons and common carp contributing 
�2����WRQV��7KH�FDW¿VK�VXEVHFWRU�UHFRUGHG�D�27��LQFUHDVH�RI�57�6�WRQV�LQ�2�2��IURP��5�5��
tons in 2020, which is a 4% contribution to the total freshwater production.

4 . 4  F r e s h w a t e r  P r o d u c t i o n  Tr e n d s  o v e r  1 5  y e a r s  ( 2006 - 2021 )
The freshwater aquaculture production has been increasing steadily since a production 
volume of 987,20 tons recorded in 2006. However, in 2007, the production volume dropped 
by 15% to 838,40 tons. From 2008, the sector recorded an increase in production volume 
of 1 123,40 tons, which continued to increase until 2016 where a decrease in production 
experienced from 1 867,10 to 1 680,70 in 2017.The highest production volume was in 
2018 at 2 121,40 tons, which was a 26% increase from the previous year in 2017. Another 
decrease in production volume was in 2019 and 2020 where 1 972,86 and 1 481,22 tons. In 
2021, 1 482,30 tons was recorded, which is a 0,07% increase from 2020. 

N OTES
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Table 4.4: Total freshwater production over 15 years per subsector (2006-2021)

S u b s e c t o r 2006 2007 2008 2009 201 0 201 1 201 2 201 3 201 4

CDW¿VK 180,00 180,00 180,00 180,00 180,00 160,00 0,00 0,00 0,00

Co m m o n  
c a r p 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

M a r r o n  
FUD\¿VK 0,20 0,40 0,40 0,40 0,80 0,80 3,50 5,00 5,00

Or n a m e n t a l s 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

Ti l a p i a 0,00 0,00 0,00 10,00 10,00 100,00 234,20 289,70 289,70

Tr o u t 807,00 658,00 943,00 948,62 950,00 1 199,00 1 428,00 1 497,30 1 497,30

TOTAL 9 8 7 , 20 8 3 8 , 4 0 1 1 23 , 4 0 1 1 3 9 , 02 1 1 4 0, 8 0 1 4 5 9 , 8 0 1 6 6 5 , 7 0 1 7 9 2, 00 1 7 9 2, 00

Table 4.4: Freshwater aquaculture production per subsector (2006-2021) (Continued)

S u b s e c t o r 201 5 201 6 201 7 201 8 201 9 2020 2021

To t a l  
P r o d u c t i o n  

( To n s )  
2006 - 2021

CDW¿VK 0,00 3,30 3,30 20,00 59,90 45,50 57,60 1 249,60

Co m m o n  c a r p 0,00 0,00 5,30 7,10 6,10 5,11 12,30 35,91

M a r r o n  
FUD\¿VK 4,00 4,00 4,00 4,00 4,00 0,00 3,00 39,50

Or n a m e n t a l s 0,00 16,00 16,00 16,00 16,00 20,30 17,50 101,80

Ti l a p i a 325,30 340,80 402,30 571,30 303,86 411,80 246,60 3 535,56

Tr o u t 1 497,00 1 503,00 1 249,80 1 503,00 1 583,00 998,51 1 145,30 19 407,83

TOTAL 1  8 26 , 3 0 1  8 6 7 , 1 0 1  6 8 0, 7 0 2 1 21 , 4 0 1  9 7 2, 8 6 1  4 8 1 , 22 1  4 8 2, 3 0 24 3 7 0, 20
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Figure 4.5: 1outh Africais freshwater production from 2006 to 2021

4.5 Freshwater Analysis per 1ubsector

4.5.1 !atfish 1ubsector

Producers within the catfish subsector are predominantly small scale with only one 

Fnown commercial farm situated in the #!. Farming of the species is through 0A1 and 

ponds culture systems in Mpumalanga, *impopo, )8,, %auteng, ,orth-5est and #! 

provinces. The subsector has experienced fluctuating production volumes over the 

years with 180,00 tons recorded from 2006 to 2009. There was no production recorded 

from 2012 to 2015 and production volumes recovered from 3,30 tons recorded in 2016 

and 2017 to 20,00 tons in 2018. The subsector recorded the highest production volume 

in 2020 with 59,90 tons. Total production volume for catfish in 2021 was 57,6 tons, which 

is a 26� increase from the 2020 production volume of 45,50 tons. The catfish subsector 

contributed 4� towards the freshwater aquaculture sector and 1� to the overall national 

aquaculture sector.
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Figure 4.5: South Africa’s freshwater production from 2006 to 2021

4 . 5  F r e s h w a t e r  An a l y s i s  p e r  S u b s e c t o r
��5���&DW¿VK�6XEVHFWRU

3URGXFHUV�ZLWKLQ�WKH�FDW¿VK�VXEVHFWRU�DUH�SUHGRPLQDQWO\�VPDOO�VFDOH�ZLWK�RQO\�RQH�NQRZQ�
commercial farm situated in the EC. Farming of the species is through RAS and ponds 
culture systems in Mpumalanga, Limpopo, KZN, Gauteng, North-West and EC provinces. 
7KH�VXEVHFWRU�KDV�H[SHULHQFHG�ÀXFWXDWLQJ�SURGXFWLRQ�YROXPHV�RYHU�WKH�\HDUV�ZLWK��������
tons recorded from 2006 to 2009. There was no production recorded from 2012 to 2015 
and production volumes recovered from 3,30 tons recorded in 2016 and 2017 to 20,00 tons 
in 2018. The subsector recorded the highest production volume in 2020 with 59,90 tons. 
7RWDO�SURGXFWLRQ�YROXPH�IRU�FDW¿VK�LQ�2�2��ZDV�57�6�WRQV��ZKLFK�LV�D�26��LQFUHDVH�IURP�WKH�
2�2��SURGXFWLRQ�YROXPH�RI��5�5��WRQV��7KH�FDW¿VK�VXEVHFWRU�FRQWULEXWHG����WRZDUGV�WKH�
freshwater aquaculture sector and 1% to the overall national aquaculture sector.
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Figure 4.6: !atfish production in 1outh Africa from 2006 to 2021

4.5.2 !ommon !arp 1ubsector

The common carp subsector has the second lowest production volumes within the 

freshwater sector with 12,3 tons recorded in 2021. 1pecies were farmed in %auteng, 

*impopo, ,orthern !ape and 5estern !ape provinces, respectively. There was no 

production recorded in the subsector from 2006 to 2016. 'n 2017, 5,30 tons was 

recorded, 7,10 tons was recorded in 2018, while in 2019, and 6,10 tons was recorded. 

Production volumes for 2021 increased by 142� from 5,11 tons recorded in 2020 to 

12,3 tons in 2021. The percentage contribution towards the freshwater aquaculture 

sector was 1� and 0,16� to the national aquaculture sector.
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)LJXUH���6��&DW¿VK�SURGXFWLRQ�LQ�6RXWK�$IULFD�IURP�2��7�WR�2�2�

4.5.2 Common Carp Subsector

The common carp subsector has the second lowest production volumes within the freshwater 
sector with 12,3 tons recorded in 2021. Species were farmed in Gauteng, Limpopo, Northern 
Cape and Western Cape provinces, respectively. There was no production recorded in the 
subsector from 2006 to 2016. In 2017, 5,30 tons was recorded, 7,10 tons was recorded in 2018, 
while in 2019, and 6,10 tons was recorded. Production volumes for 2021 increased by 142% 
from 5,11 tons recorded in 2020 to 12,3 tons in 2021. The percentage contribution towards the 
freshwater aquaculture sector was 1% and 0,16% to the national aquaculture sector.

DC

Figure 4.7: !ommon carp production in 1outh Africa from 2006 to 2021

4.5.3 Marron !rayfish 1ubsector

This is the smallest subsector within the freshwater sector in terms of production 

volumes with 3,00 tons recorded in 2021 compared to the 0,00 tons in 2020. The 

species are farmed only in the #! and contributes 0� towards the freshwater sector 

and 0,04� to the national aquaculture sector. The subsector increased from 0,00 tons 

in 2020 to 3,00 tons in 2021, which is a 100� increase with a 0,04� contribution 

towards the national aquaculture sector.
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Figure 4.7: Common carp production in South Africa from 2007 to 2021
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��5���0DUURQ�&UD\¿VK�6XEVHFWRU

This is the smallest subsector within the freshwater sector in terms of production volumes 
with 3,00 tons recorded in 2021 compared to the 0,00 tons in 2020. The species are farmed 
only in the EC and contributes 0% towards the freshwater sector and 0,04% to the national 
aquaculture sector. The subsector increased from 0,00 tons in 2020 to 3,00 tons in 2021, 
which is a 100% increase with a 0,04% contribution towards the national aquaculture sector.

DD

Figure 4.8: Marron crayfish production in 1outh Africa from 2006 to 2021

4.5.4 Ornamental 1ubsector

The ornamental subsector is relatively small and dominated by small scale operations 

that are situated in seven of the nine provinces, with the exception of Free 1tate and 

,orth-5est provinces where farms were not recorded. 'n 2020, a production volume of 

20,30 tons was recorded and this value decreased by 14� to 17,50 in 2021. The 

subsector contributed 1� towards the freshwater aquaculture sector and 0,26� 

towards the national sector.
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4.5.4 Ornamental Subsector

The ornamental subsector is relatively small and dominated by small scale operations that 
are situated in seven of the nine provinces, with the exception of Free State and North-West 
provinces where farms were not recorded. In 2020, a production volume of 20,30 tons was 
recorded and this value decreased by 14% to 17,50 in 2021. The subsector contributed 
1% towards the freshwater aquaculture sector and 0,26% towards the national sector.
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Figure 4.9: Ornamentals production in 1outh Africa from 2006 to 2021

4.5.5 Tilapia 1ubsector

The tilapia subsector consists of ,ile and MoUambique tilapia farmers who are situated 

in eight (8) of the nine (9) provinces, with the exception of Free 1tate province. 'n the 

past 16 years from 2006 to 2021, the subsector recorded Uero (0) production volume 

from 2006 to 2008 when production of 10 tons was recorded and remained the same 

until 2010 production. The subsector breached the 100 tons marF in 2011 and increased 

steadily until 2019 when a significant decrease in production volume of 303,86 was 

recorded from 571,30, which remains the highest production volume recorded since 

2006. 'n 2020, the subsector recorded 411,80 tons and the production volume dropped 

by 40� to 246,60 tons in 2021. The tilapia subsector contributed 17� towards the 

freshwater aquaculture sector and 3� towards the national aquaculture sector.
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Figure 4.9: Ornamentals production in South Africa from 2006 to 2021

4.5.5 Tilapia Subsector

The tilapia subsector consists of Nile and Mozambique tilapia farmers who are situated in 
eight (8) of the nine (9) provinces, with the exception of Free State province. In the past 
16 years from 2006 to 2021, the subsector recorded zero (0) production volume from 
2006 to 2008 when production of 10 tons was recorded and remained the same until 2010 
production. The subsector breached the 100 tons mark in 2011 and increased steadily until 
2����ZKHQ�D�VLJQL¿FDQW�GHFUHDVH�LQ�SURGXFWLRQ�YROXPH�RI������6�ZDV�UHFRUGHG�IURP�57������
which remains the highest production volume recorded since 2006. In 2020, the subsector 
recorded 411,80 tons and the production volume dropped by 40% to 246,60 tons in 2021. 
The tilapia subsector contributed 17% towards the freshwater aquaculture sector and 3% 
towards the national aquaculture sector.
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Figure 4.10: Tilapia production in 1outh Africa from 2006 to 2021

4.5.6 Trout 1ubsector

The trout subsector remains the highest contributor to the freshwater aquaculture 

production, contributing 77� with 1 145,30 tons. This is an increase of 15� from 2020 

from 998,51 tons. The subsector has been growing consistently from 2006, where 

807,00 tons was recorded and breached the 1 000 tons marF in 2011 when 1 199,00 

tons were recorded. The highest production volume recorded in the subsector is 1 

583,00 tons in 2019, which has decreased by 28� to the 1 145,30 tons recorded in 

2021. The subsector contributes 15� to the national aquaculture sector. 
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Figure 4.10: Tilapia production in South Africa from 2006 to 2021

4.5.6 Trout Subsector

The trout subsector remains the highest contributor to the freshwater aquaculture 
production, contributing 77% with 1 145,30 tons. This is an increase of 15% from 2020 
from 998,51 tons. The subsector has been growing consistently from 2006, where 
807,00 tons was recorded and breached the 1 000 tons mark in 2011 when 1 199,00 
tons were recorded. The highest production volume recorded in the subsector is 
1 583,00 tons in 2019, which has decreased by 28% to the 1 145,30 tons recorded in 2021. 
The subsector contributes 15% to the national aquaculture sector. 

N OTES
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Figure 4.11: Trout production in 1outh Africa from 2006 to 2021

4.6 Freshwater Aquaculture Authorisations

The freshwater sector is currently being legislated through provincial ordinances, as 

there is no overarching legislation, which enables the "FF# to authorise the sector. The 

"FF# is addressing this challenge through the development of an Aquaculture 

"evelopment  ill.

4.7 1ite 1urveillances of Freshwater Aquaculture in 2021

,o site surveillances were undertaFen in 2021 due to limitations associated with 

legislation. 1ome farms were visited as part of the A"#P and these are accounted for 

in !hapter 7 of this report.
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Figure 4.11: Trout production in South Africa from 2006 to 2021

4 . 6  F r e s h w a t e r  Aq u a c u l t u r e  Au t h o r i s a t i o n s
The freshwater sector is currently being legislated through provincial ordinances, as there 
is no overarching legislation, which enables the DFFE to authorise the sector. The DFFE 
is addressing this challenge through the development of an Aquaculture Development Bill.

4 . 7  S i t e  S u r v e i l l a n c e s  o f  F r e s h w a t e r  Aq u a c u l t u r e  i n  2021
No site surveillances were undertaken in 2021 due to limitations associated with legislation. 
Some farms were visited as part of the ADEP and these are accounted for in Chapter 7 of 
this report.

N OTES
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CH AP TER 5
P ROV I N CI AL AN ALYS I S  OF  TH E AQUACULTURE S ECTOR
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5 .  P ROV I N CI AL AN ALYS I S  OF  TH E AQUACULTURE S ECTOR 
5 . 1  Ea s t e r n  Ca p e  P r o v i n c e  
The EC is the second-largest province in South Africa by surface area and has major potential 
for agricultural activities. The province is located on the east coast of South Africa between 
the Western Cape and KwaZulu-Natal provinces. Marine and freshwater aquaculture 
activities operate in the province.

Figure 5.1: South Africa’s map showing the Eastern Cape province

N u m b e r  o f  f a r m s  a n d  s p e c i e s  f a r m e d ��,Q�2�2���WKH�(&�UHFRUGHG����IDUPV�WKDW�LQFOXGH�¿YH�
marine farms and nine freshwater farms. This is an increase from the 13 farms that were 
UHFRUGHG�LQ�2�2���7KHVH�FRPSULVHG�RI�WZR�DEDORQH��WZR�¿Q¿VK��RQH�R\VWHU��RQH�FDW¿VK��WZR�
PDUURQ�FUD\¿VK��WZR�RUQDPHQWDO��RQH�WURXW�DQG�WKUHH�WLODSLD�IDUPV�

P r o d u c t i o n : The abalone subsector recorded the highest production volume in 2021 with 
163,37 tons, followed by the oyster subsector with 82,13 tons. The subsector with the 
ORZHVW�SURGXFWLRQ�YROXPH�ZDV�PDUURQ�FUD\¿VK�ZLWK���WRQ��7KH�(&�KDV�D�WRWDO�FRQWULEXWLRQ�
of 360,30 tons from both marine and freshwater sectors, contributing 4,6% to the national 
aquaculture production. The total contribution for the EC increased by 41% from the 255,08 
tons recorded in 2020. Marine aquaculture in the province produced 245,50 tons in 2021 
accounting for 3,9% of the national marine aquaculture production and 3,1% towards the 
national aquaculture production. Freshwater aquaculture produced 114,80 tons in 2021 
in the EC, accounting for 7,7% to the freshwater aquaculture production and 1,5% to the 
national aquaculture production.

CH AP TER 5
P ROV I N CI AL AN ALYS I S  OF  TH E AQUACULTURE S ECTOR
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were recorded in 2020. These comprised of two abalone, two finfish, one oyster, one 

catfish, two marron crayfish, two ornamental, one trout and three tilapia farms.

%B?4E3D9?>: The abalone subsector recorded the highest production volume in 2021 

with 163,37 tons, followed by the oyster subsector with 82,13 tons. The subsector with 

the lowest production volume was marron crayfish with 1 ton. The #! has a total 

contribution of 360,30 tons from both marine and freshwater sectors, contributing 4,6� 

to the national aquaculture production. The total contribution for the #! increased by 

41� from the 255,08 tons recorded in 2020. Marine aquaculture in the province 

produced 245,50 tons in 2021 accounting for 3,9� of the national marine aquaculture 

production and 3,1� towards the national aquaculture production. Freshwater 

aquaculture produced 114,80 tons in 2021 in the #!, accounting for 7,7� to the 

freshwater aquaculture production and 1,5� to the national aquaculture production.

Figure 5.2: Aquaculture production in the #astern !ape province

5.2 Free 1tate Province

Free 1tate is the third-largest province in 1outh Africa and is located in the geographical 

centre of 1outh Africa. The province has a facility (Aquaculture Technology 

"emonstration !entre) which is located in the 6hariep "istrict, whose primary functions 

are to demonstrate breeding techniques; technology demonstration of culture systems; 

research studies, development studies; and training, capacity building and promotion. 
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Figure 5.2: Aquaculture production in the Eastern Cape province

5 . 2 F r e e  S t a t e  P r o v i n c e
Free State is the third-largest province in South Africa and is located in the geographical 
centre of South Africa. The province has a facility (Aquaculture Technology Demonstration 
Centre) which is located in the Xhariep District, whose primary functions are to demonstrate 
breeding techniques; technology demonstration of culture systems; research studies, 
development studies; and training, capacity building and promotion. Only freshwater 
aquaculture activities recorded as the province is land-locked and does not practice any 
marine aquaculture activities. 

Figure 5.3: South Africa’s map showing the Free State province
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N u m b e r  o f  f a r m s  a n d  s p e c i e s  f a r m e d :  The Free State province recorded a total number 
RI�IRXU�����IUHVKZDWHU�IDUPV��$OO�UHFRUGHG�IDUPV�ZHUH�IURP�WKH�FDW¿VK�VXEVHFWRU��7KLV�LV�D�
decrease from the nine (9) farms recorded in 2020.

P r o d u c t i o n : The total production volume recorded for Free State province is 0,80 tons from 
WKH�FDW¿VK�VXEVHFWRU��7KLV�VLJQL¿FDQW�GHFUHDVH�IURP�WKH�WZHOYH���2��WRQV�UHFRUGHG�LQ�2�2���
7KHUH�ZDV�QR�SURGXFWLRQ�YROXPH�UHFRUGHG�IRU�WKH�RWKHU�VXEVHFWRUV��H[FHSW�IRU�FDW¿VK��7KH�
total production volume for the province contributed 0,0005% to the national freshwater 
production and 0,0001% to the national aquaculture production.

EB

Figure 5.4: Aquaculture production in the Free 1tate province

5.3 %auteng Province

%auteng is the smallest of 1outh Africais provinces, but the province serves as an 

economic hub of the country and the subcontinent due to availability of Fey sectors and 

relevant logistical resources. The province accounts for production of freshwater 

species.
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Figure 5.4: Aquaculture production in the Free State province
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5 . 3  G a u t e n g  P r o v i n c e
Gauteng is the smallest of South Africa’s provinces, but the province serves as an economic 
hub of the country and the subcontinent due to availability of key sectors and relevant 
logistical resources. The province accounts for production of freshwater species.

Figure 5.5: South Africa’s map showing the Gauteng province

N u m b e r  o f  f a r m s  a n d  s p e c i e s  f a r m e d :  In 2021, 26 farms were recorded in the Gauteng 
province, which is a decrease from the 37 farms that were recorded in 2020. The farms 
FRPSULVHG�RQH�FDW¿VK��RQH�FRPPRQ�FDUS��¿YH�RUQDPHQWDO��WKUHH�WURXW�DQG��6�WLODSLD�IDUPV�

P r o d u c t i o n :  The trout subsector recorded the highest production volume with 84 tons, 
followed by the tilapia subsector with 7 tons. The ornamental and common carp subsectors 
recorded 4,5 tons and 1,6 tons, respectively. The total production volume for the province 
was 97,10 tons, which is a 51% decrease from the 197,8 tons that recorded in 2020. The 
production volume for Gauteng province contributes 6,6% to the total freshwater aquaculture 
production and 1,3% to the national aquaculture production.
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Figure 5.6: Aquaculture production in the %auteng province

5.4 )wa8ulu-,atal Province

)wa8ulu-,atal is the third smallest province in the country, situated in the southeast of 

1outh Africa bordering the 'ndian Ocean. The province is one of four coastal provinces 

that account for both marine and freshwater aquaculture activities. 
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Figure 5.6: Aquaculture production in the Gauteng province

5 . 4  Kw a Z u l u - N a t a l  P r o v i n c e
KwaZulu-Natal is the third smallest province in the country, situated in the southeast of 
South Africa bordering the Indian Ocean. The province is one of four coastal provinces that 
account for both marine and freshwater aquaculture activities. 

Figure 5.7: South Africa’s map showing the KwaZulu-Natal province

F a r m s  a n d  s p e c i e s  f a r m e d :  In 2021, the province recorded twenty (20) farms, which is an 
increase from the thirteen (13) farms recorded in 2020. There were nineteen (19) freshwater 
IDUPV�DQG�RQH�����PDULQH�IDUP�FRPSULVLQJ�RQH�����PDULQH�¿Q¿VK�� WZR��2��FDW¿VK��¿YH��5��
WURXW��¿YH��5��WLODSLD�DQG�VHYHQ��7��RUQDPHQWDO�IDUPV�
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P r o d u c t i o n :  The trout subsector contributed the highest production volume with 403,80 tons, 
IROORZHG� E\� WKH� FDW¿VK� VXEVHFWRU�ZLWK� ����� WRQV��7KH� WLODSLD� DQG� RUQDPHQWDO� VXEVHFWRUV�
FRQWULEXWHG�7����DQG���5��WRQV��UHVSHFWLYHO\��7KH�PDULQH�¿Q¿VK�VXEVHFWRU�UHFRUGHG�]HUR�����
production in 2021. The total production recorded for KZN in 2021 was 423,30 tons which 
is a 3% decrease from the 436,80 tons that was recorded in 2020. The total production 
volume for the province contributes 29% to the national freshwater production and 5,5% to 
the national aquaculture production.

EF

Figure 5.8: Aquaculture production in the )wa8ulu-,atal province

5.5 *impopo Province

*impopo province is the fifth largest province in the country and supported by the

Turfloop state-owned hatchery while the 3niversity of *impopo undertaFes research and 

development activities. The province accounts for production of freshwater species.
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Figure 5.8: Aquaculture production in the KwaZulu-Natal province

5 . 5  Li m p o p o  P r o v i n c e
/LPSRSR�SURYLQFH�LV�WKH�¿IWK�ODUJHVW�SURYLQFH�LQ�WKH�FRXQWU\�DQG�VXSSRUWHG�E\�WKH�7XUÀRRS�
state-owned hatchery while the University of Limpopo undertakes research and development 
activities. The province accounts for production of freshwater species.

Figure 5.9: South Africa’s map showing the Limpopo province
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F a r m s  a n d  s p e c i e s  f a r m e d :  In 2021, the province recorded thirty (30) farms, which is an 
increase from the twenty-seven (27) farms recorded in 2020. The farms comprised of one 
����FRPPRQ�FDUS��RQH�����RUQDPHQWDO��VHYHQ��7��FDW¿VK��DQG�WZHQW\�RQH��2���WLODSLD�IDUPV�

P r o d u c t i o n :  The tilapia subsector recorded the highest production volume with 78,00 tons, 
IROORZHG�E\�WKH�FRPPRQ�FDUS�VXEVHFWRU�ZLWK�2�5��WRQV��7KH�FDW¿VK�DQG�RUQDPHQWDO�VXEVHFWRUV�
contributed 2,00 and 0,80 tons, respectively. The total production volume recorded for the 
Limpopo province in 2021 was 83,30 tons, which is a 6% increase from the 78,30 tons 
recorded in 2020. The total production volume contributes 5,6% to the total freshwater 
production and 1,1% to the national production.

EH

Figure 5.10: Aquaculture production in the *impopo province

5.6 Mpumalanga Province

Mpumalanga, the second-smallest province in 1outh Africa after %auteng and is located 

in the northeast part of the country. The province only accounts for freshwater 

production.
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Figure 5.10: Aquaculture production in the Limpopo province
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5 . 6  M p u m a l a n g a  P r o v i n c e
Mpumalanga, the second-smallest province in South Africa after Gauteng and is located in 
the northeast part of the country. The province only accounts for freshwater production.

Figure 5.11: South Africa’s map showing the Mpumalanga province

F a r m s  a n d  s p e c i e s  f a r m e d : In 2021, twenty-six (26) freshwater farms recorded in 
Mpumalanga province, which a decrease from the twenty-seven (27) farms recorded in 
2�2���7KH�IDUPV�FRPSULVHG�RI�RQH�����FDW¿VK��WKUHH�����RUQDPHQWDO��WHQ������WURXW�DQG�WZHOYH�
(12) tilapia farms.

P r o d u c t i o n :  The subsector with the highest production volume recorded in the Mpumalanga 
province was trout with 250,20 tons, followed by the tilapia subsector with 45,00 tons, while 
the ornamental subsector recorded 1,90 tons. The total production volume recorded for 
the Mpumalanga province in 2021 was 297,10 tons, which is a 0,3% decrease from the 
298,10 tons recorded in 2020. The total production volume contributes 20,04% to the total 
freshwater production and 3,8% to the national aquaculture production.
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F@

Figure 5.12: Aquaculture production in the Mpumalanga province

5.7 ,orth-5est Province

,orth-5est lies in the north of 1outh Africa on the  otswana border and the province 

only accounts for freshwater production.
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Figure 5.12: Aquaculture production in the Mpumalanga province

5 . 7  N o r t h - W e s t  P r o v i n c e
North-West lies in the north of South Africa on the Botswana border and the province only 
accounts for freshwater production.

Figure 5.13: South Africa’s map showing the North-West province

F a r m s  a n d  s p e c i e s  f a r m e d :  ,Q� 2�2��� WKH� 1RUWK�:HVW� SURYLQFH� UHFRUGHG� ¿IWHHQ� ��5��
freshwater farms, which is an increase from the thirteen (13) farms recorded in 2020. The 
IDUPV�FRPSULVHG�RI�WKUHH�����FDW¿VK�DQG�WZHOYH���2��WLODSLD�IDUPV�
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P r o d u c t i o n :  The only contribution in terms of production volume in the North-West province 
recorded from the tilapia subsector with 50,00 tons, which was a 117% increase from the 
23,00 tons recorded in 2020 for the tilapia subsector. The total production volume recorded 
for the province was 50,00 tons, which contributes 3,4% to the national freshwater production 
and 0,7% to the national aquaculture production.

FB

Figure 5.14: Aquaculture production in the ,orth-5est province

5.8 ,orthern !ape Province 

,orthern !ape is the largest province in 1outh Africa and as in other coastal provinces, 

it accounts for both marine and freshwater aquaculture production.
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Figure 5.14: Aquaculture production in the North-West province

5 . 8  N o r t h e r n  Ca p e  P r o v i n c e  
Northern Cape is the largest province in South Africa and as in other coastal provinces, it 
accounts for both marine and freshwater aquaculture production.

Figure 5.15: South Africa’s map showing the Northern Cape province.
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F a r m s  a n d  s p e c i e s  f a r m e d :  In 2021, the Northern Cape province recorded seven (7) farms 
comprising of three (3) freshwater and four (4) marine farms. This is the same number 
recorded in 2020.

P r o d u c t i o n :  The highest performing subsector in terms of production volume in the Northern 
Cape was abalone with 54,26 tons. Followed by the trout subsector with 12,10 tons and the 
WLODSLD�VXEVHFWRU�ZLWK������ WRQV��7KH�FRPPRQ�FDUS�DQG�FDW¿VK�VXEVHFWRUV�UHFRUGHG�2�5��
tons and 1,30 tons, respectively. The total production volume recorded for the province was 
75,16 tons, which includes 54,26 tons for marine and 20,90 tons for freshwater. This 16% is 
an increase from the 65,01 tons recorded in 2020. The total production volume contributes 
5% to the national freshwater production and 0,98% to the national aquaculture production.

FD

Figure 5.16: Aquaculture production in the ,orthern !ape province

5.9 5estern !ape Province 

The 5estern !ape is located on the southern tip of the African continent between the 

'ndian and Atlantic Oceans. The province remains the largest contributor in terms of 

production value and number of farms. As a coastal province, it also accounts for both 

freshwater and marine species.
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Figure 5.16: Aquaculture production in the Northern Cape province
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5 . 9  W e s t e r n  Ca p e  P r o v i n c e  
The Western Cape is located on the southern tip of the African continent between the Indian 
and Atlantic Oceans. The province remains the largest contributor in terms of production 
value and number of farms. As a coastal province, it also accounts for both freshwater and 
marine species.

Figure 5.17: South Africa’s map showing the Western Cape province

F a r m s  a n d  s p e c i e s  f a r m e d :  In 2021, the Western Cape province recorded sixty-three (63) 
farms, which include forty-four (44) marine farms and nineteen (19) freshwater farms. This 
LV�DQ�LQFUHDVH�IURP�WKH�¿IW\�¿YH��55��IDUPV�UHFRUGHG�LQ�2�2��

P r o d u c t i o n :  The mussels subsector had the highest production volume with 3 420,88 tons 
recorded in 2021, followed by the abalone subsector with 2 245,66 tons. Furthermore, the 
trout subsector recorded 384,00 tons, while the oysters subsector recorded 308,36 tons. 
7KH�PDULQH�¿Q¿VK�VXEVHFWRU�UHFRUGHG�������WRQV��ZKLOH�WKH�ORZHVW�VXEVHFWRU�LQ�WKH�SURYLQFH�
was ornamental with 1,80 tons recorded.

The total production volume recorded for the province was 6 382,90 tons, which includes 
395,00 tons for freshwater and 5 987,90 tons for marine. This is an 77% contribution towards 
the national aquaculture production and a 37% increase from the 4 660,58 tons recorded 
in 2020. The marine aquaculture production contributes 95% towards the national marine 
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aquaculture production and 77% towards the national aquaculture production. Freshwater 
aquaculture produced 395,00 tons, accounting for 26% of the national freshwater aquaculture 
production and 5,1% towards the national aquaculture production.

FF

towards the national marine aquaculture production and 77� towards the national 

aquaculture production. Freshwater aquaculture produced 395,00 tons, accounting for 

26� of the national freshwater aquaculture production and 5,1� towards the national 

aquaculture production.

Figure 5.18: Aquaculture production in the 5estern !ape province
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Figure 5.18: Aquaculture production in the Western Cape province
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CH AP TER 6
AQUACULTURE F OOD  S AF ETY
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6 .  AQUACULTURE F OOD  S AF ETY 
6 . 1  I n t r o d u c t i o n
The DFFE continues to be the managing and regulatory authority for the undertaking of 
DTXDFXOWXUH�DFWLYLWLHV�WKDW�LQFOXGH�IDUPLQJ��KDUYHVWLQJ�DQG�WUDQVSRUWLQJ�RI�¿VK�IRU�ZKROHVDOH�
trading stipulated in the permit conditions issued in terms of the Marine Living Resources 
Act, 1998 (Act No. 18 of 1998) and associated regulations. The Directorate: Sustainable 
Aquaculture Management (D: SAM) of the Fisheries Management Branch of the DFFE is 
responsible for the development, management and regulation of a sustainable aquaculture 
industry that contributes towards job creation, food security, rural development and economic 
growth. D: SAM aims to achieve the above-mentioned strategic objectives through the 
development and implementation of relevant enabling legislation, policies and programmes 
as well as be responsive and compliant to international obligations and agreed standards. 

7KH� )RRG� 6DIHW\� 2I¿FH� �)62�� ZLWKLQ� '�� 6$0� LV� UHVSRQVLEOH� IRU� WKH� GHYHORSPHQW� DQG�
management of food safety programmes stipulated in the permit conditions issued in terms 
of the Marine Living Resources Act, 1998 (Act No. 18 of 1998). Including the South African 
6KHOO¿VK�0RQLWRULQJ�DQG�&RQWURO�3URJUDPPH��6$60	&3���6RXWK�$IULFDQ�$TXDFXOWXUH�0DULQH�
)LVK�0RQLWRULQJ�DQG�&RQWURO�3URJUDPPH��6$0)0	&3��DQG�WKH�1DWLRQDO�5HVLGXH�&RQWURO�
Programme (NRCP). The objectives of the food safety programmes include providing 
guarantees to domestic and international markets and consumers that South African cultured 
PDULQH�¿VK�SURGXFWV�DUH�VDIH�IRU�KXPDQ�FRQVXPSWLRQ�

7KH� IRRG� VDIHW\� ULVNV� DVVRFLDWHG� ZLWK� FXOWXUHG� PDULQH� ¿VK� LQFOXGH� HQYLURQPHQWDO�
and veterinary medicine residues and the accumulation of biotoxins and pathogenic 
PLFURELRORJLFDO�RUJDQLVPV� LQ�VKHOO¿VK��7KH�DTXDFXOWXUH� LQGXVWU\�PRQLWRUHG�DQG�FRQWUROOHG�
in terms of the Marine Living Resources Act, 1998 (Act No. 18 of 1998) include the 
VKHOO¿VK�DQG�¿Q¿VK�IDUPV��6KHOO¿VK�VSHFLHV�IDUPHG�LQ�6RXWK�$IULFD�LQFOXGH�Haliotis midae
(abalone), Crassostrea gigas (oyster), Mytilus galloprovincialis (Mediterranean Mussel) and 
Choromytilus meridionalis (Black Mussel) and the crustacean Panulirus homarus (East 
&RDVW�5RFN�/REVWHU���)DUPHG�¿Q¿VK�LQFOXGH�Argyrosomus japonicus (Kob), Seriola lalandi
(Cape Yellowtail) and Onchorhynchus mykiss (Rainbow Trout).

The majority of the abalone farms are located in the Walker Bay and Buffeljags region 
on the south-west coast and to a lesser extent along the West Coast and Northern Cape 
and one (1) farm is situated near East London (Figure 6.1). Oyster and mussel farms are 
predominantly located in Saldanha Bay and one (1) oyster farm is situated in Algoa Bay. The 
¿Q¿VK�IDUPV�DUH�ORFDWHG�LQ�6DOGDQKD�%D\�DQG�LQ�WKH�(DVW�/RQGRQ�,QGXVWULDO�'HYHORSPHQW�
Zone and the rock lobster farm situated on the abalone farm near East London. 

CH AP TER 6
AQUACULTURE F OOD  S AF ETY
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6 . 2 F a r m  S t a t u s
7KHUH�ZHUH�5��VKHOO¿�VK�DQG�¿�Q¿�VK�IDUPV�PRQLWRUHG�IRU�IRRG�VDIHW\�GXULQJ�2�2���7KH�IDUPV�
LQFOXGHG��7�DEDORQH�IDUPV��25�PXVVHO�IDUPV�����R\VWHU�IDUPV�DQG�2�¿�Q¿�VK�IDUPV��)LJXUH�6�����
All the abalone farms monitored were land – based. The abalone were grown in land-based 
V\VWHPV�ZKHUH�WKH�ZDWHU�LV�SXPSHG�DVKRUH�DQG�À�RZV�WKURXJK�WKH�WDQNV�ZLWK�YDU\LQJ�OHYHOV�
of recirculation. The oyster and mussel farms were sea-based. The oysters were cultivated 
LQ�FDJHV�VXVSHQGHG�IURP�EXR\V�DQG�WKH�PXVVHOV�JURZQ�RQ�URSHV�VXVSHQGHG�IURP�À�RDWLQJ�
UDIWV�RU�ORQJ�OLQHV��7KH�¿�Q¿�VK�IDUPLQJ�ZDV�FRQGXFWHG�LQ�VHD�FDJHV�DQG�ODQG�EDVHG�V\VWHPV�

G@

Figure 6.1: "istribution of marine fish farms along the 1outh African coast

6.3 Monitoring of &aUardous 1ubstances 

1anitary assessments have established that the farms that are near the industrialised 

or urban areas are at most risF of pollution. Most of the farms in 1outh Africa, however, 

are situated in areas that are relatively free of pollution. ,atural contaminants also pose 

a risF to food safety. %enerally, the farms to the west of !ape Point, particularly shellfish 

farms are more at risF of biotoxin contamination than the farms to the east of !ape 

Point.

The fish farms were monitored for human health haUards such as heavy metals, 

pesticides, polychlorinated biphenyls (P! s), dioxins, dyes, veterinary medicine 

residues and radionuclides during the production phase. 'n addition, shellfish farms 

were furthermore monitored for biotoxins and microbiological contamination. 

Products harvested for human consumption are required to comply with the regulatory 

requirements. 'n instances where the regulatory limit for any of the haUardous 

)LJXUH�6����'LVWULEXWLRQ�RI�PDULQH�¿�VK�IDUPV�DORQJ�WKH�6RXWK�$IULFDQ�FRDVW

6 . 3  M o n i t o r i n g  o f  H a za r d o u s  S u b s t a n c e s  
Sanitary assessments have established that the farms that are near the industrialised or 
urban areas are at most risk of pollution. Most of the farms in South Africa, however, are 
situated in areas that are relatively free of pollution. Natural contaminants also pose a risk 
WR�IRRG�VDIHW\��*HQHUDOO\��WKH�IDUPV�WR�WKH�ZHVW�RI�&DSH�3RLQW��SDUWLFXODUO\�VKHOO¿�VK�IDUPV�DUH�
more at risk of biotoxin contamination than the farms to the east of Cape Point.
7KH�¿�VK�IDUPV�ZHUH�PRQLWRUHG�IRU�KXPDQ�KHDOWK�KD]DUGV�VXFK�DV�KHDY\�PHWDOV��SHVWLFLGHV��
polychlorinated biphenyls (PCBs), dioxins, dyes, veterinary medicine residues and 
UDGLRQXFOLGHV� GXULQJ� WKH� SURGXFWLRQ� SKDVH�� ,Q� DGGLWLRQ�� VKHOO¿�VK� IDUPV�ZHUH� IXUWKHUPRUH�
monitored for biotoxins and microbiological contamination.  
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Products harvested for human consumption are required to comply with the regulatory 
requirements. In instances where the regulatory limit for any of the hazardous substances 
LQ�WKH�¿VK�H[FHHGHG�WKH�UHJXODWRU\�OLPLWV��IDUPV�ZHUH�WHPSRUDULO\�FORVHG�IRU�KDUYHVWLQJ�XQWLO�
the contaminant reached acceptable limits. 

The test methods used are stipulated in the food safety programmes and are South African 
National Accreditation System (SANAS) accredited and the international laboratories are 
DI¿OLDWHG�ZLWK� ,QWHUQDWLRQDO�/DERUDWRU\�$FFUHGLWDWLRQ�&RRSHUDWLRQ� �,/$&���7KH� ODERUDWRULHV�
are required to inform the FSO in the form of a red alert, should a test result exceed the 
regulatory limit. The red alert requires that the laboratory emails the FSO staff responsible 
for farm closures, indicating the test result. The FSO then warns the farm not to harvest 
XQWLO�WKH�WHVW�UHVXOW�KDV�EHHQ�FRQ¿UPHG��,I�WKH�UHVXOW�LV�FRQ¿UPHG�WR�H[FHHG�WKH�UHJXODWRU\�
limit, the farm is temporarily closed and the relevant stakeholders are informed accordingly. 
$�IDUP�LV�DOVR�WHPSRUDULO\�FORVHG�LI�¿VK�DUH�QRW�WHVWHG�LQ�DFFRUGDQFH�ZLWK�WKH�IRRG�VDIHW\�
programmes.

When any of the hazardous substances or microbiological organism concentrations exceeds 
the regulatory limit the criterion for reopening a farm depends on the contaminant that is 
present on that particular farm. As an example, when a farm is temporarily closed due to 
biotoxins, the biotoxin concentration in two consecutive samples taken over a period of not 
less than three (3) days is required to be below the regulatory limit and show a declining 
trend. When the farm is closed due to other contaminants, the farm is reopened when the 
contaminant is below the regulatory limit indicated in Table 6.1.

N OTES
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Table 6.1: Regulatory limit for contaminants monitored

H a za r d o u s  S u b s t a n c e s Re g u l a t o r y  Li m i t

Bi o t o x i n s

PDUDO\WLF VKHOO¿VK WR[LQV ������PJ�67;�HTXLY��NJ�HGLEOH�ÀHVK

Ok a d a i c  a c i d  ( OA)  g r o u p  t o x i n s :  OA,  
D i n o p h y s i s  t o x i n s  ( D TX )  1 ,  D TX  2 &  D TX  3  

a n d  P e c t e n o t o x i n s  ( P TX )  g r o u p  t o x i n s :  
P TX 1  &  P TX 2

�����6�PJ�RNDGDLF�DFLG�HTXLYDOHQWV���NJ�HGLEOH�ÀHVK

Ye s s o t o x i n s  ( YTX )  g r o u p  t o x i n s :  YTX ,  
4 5  OH  YTX ,  h o m o  YTX ,  a n d  4 5  OH  h o m o  YTX ����PJ�\HVVRWR[LQ�HTXLYDOHQWV���NJ�HGLEOH�ÀHVK

Aza s p i r a c i d s  ( AZ A)  g r o u p  t o x i n s :  AZ A1 ,  
AZ A2 a n d  AZ A3 . �����6�PJ�D]DVSLUDFLG�HTXLYDOHQWV���NJ�HGLEOH�ÀHVK

$PQHVLF VKHOO¿VK WR[LQV ��2��PJ�'$�NJ�HGLEOH�ÀHVK

M i c r o b i o l o g i c a l  Co n t a m i n a t i o n

E. coli �2������J�HGLEOH�ÀHVK

En v i r o n m e n t a l  a n d  V e t e r i n a r y  D r u g  Re s i d u e s

H e a v y  M e t a l s  ( Le a d ,  m e r c u r y  
c a d m i u m ,  a r s e n i c ) Various concentrations

P e s t i c i d e s < 0.01 mg/kg

N o n - d i o x i n - l i k e - P CB < 75 µg/kg

D i o x i n - l i k e  P CB &  D i o x i n < 6.5 µg/kg

D i o x i n s < 3.5 µg/kg

P AH  4 < 35 µg/kg

Ra d i o n u c l i d e s < 600 Bq/kg

M a l a c h i t e  G r e e n  &  Cr y s t a l  V i o l e t Not detected

N i t r o f u r a n s Not detected

$ÀDWR[LQV Not detected

N i t r o i m i d a zo l e s Not detected

S t i l b e n e s  &  H o r m o n e s Not detected

An t h e l m i n t i c s Not detected

An t i b i o t i c s Various concentrations

6 . 4  M i c r o b i a l  M o n i t o r i n g  

Microbiological contamination poses a risk to consumers. The sources of contamination 
include sewage, wild animals and livestock. E. coli is used as an indicator of pathogenic 
enteric viruses as it has a better survival rate than other microbiological organisms. E. coli is 
DOVR�XVHG�IRU�WKH�FODVVL¿FDWLRQ�RI�VKHOO¿VK�SURGXFWLRQ�DUHDV��
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Mérieux NutriSciences laboratories situated in Claremont, Cape Town, tested the 
microbiological samples. Mérieux NutriSciences is the only laboratory in South Africa that is 
SANAS accredited for the required E. coli test method. 

%LYDOYHV�¿�OWHU� IHHG�DQG�� WKHUHIRUH��DFFXPXODWH�SDWKRJHQLF�PLFURELRORJLFDO�RUJDQLVPV� WKDW�
are present in the marine environment. The E. coli concentrations in the cultured mussels 
and oysters were generally low, reaching 230 CU/100g in 2% of the samples and reaching 
a maximum of 1300 CFU/100g in one oyster sample on the east coast (Figure 6.2). Bivalve 
farms were closed on two (2) occasions due to microbiological contamination in 2021. 
Abalone have a lower risk of accumulating pathogenic microbiological organisms, and no 
contingency measures were implemented.

GC

MXrieux ,utri1ciences laboratories situated in !laremont, !ape Town, tested the 

microbiological samples. MXrieux ,utri1ciences is the only laboratory in 1outh Africa 

that is 1A,A1 accredited for the required �� 'oli test method.  

 ivalves filter feed and, therefore, accumulate pathogenic microbiological organisms 

that are present in the marine environment. The �� 'oli concentrations in the cultured 

mussels and oysters were generally low, reaching 230 !3�100g in 2� of the samples 

and reaching a maximum of 1300 !F3�100g in one oyster sample on the east coast 

(Figure 6.2).  ivalve farms were closed on two (2) occasions due to microbiological 

contamination in 2021. Abalone have a lower risF of accumulating pathogenic 

microbiological organisms, and no contingency measures were implemented. 

Figure 6.2: �� 'oli concentrations in cultured molluscan shellfish in 2021 

The farms were all classified as fApproved !lass Ag based on the data received. The 

abalone production facilities continued to be classified as Approved !lass A and are 

exempted from routine �� 'oli monitoring. The �� 'oli in abalone is tested during official 

surveillance of end-of-line product by the ,0!1. 
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Figure 6.2: E. coli�FRQFHQWUDWLRQV�LQ�FXOWXUHG�PROOXVFDQ�VKHOO¿�VK�LQ�2�2�

7KH�IDUPV�ZHUH�DOO�FODVVL¿�HG�DV�³$SSURYHG�&ODVV�$´�EDVHG�RQ�WKH�GDWD�UHFHLYHG��7KH�DEDORQH�
SURGXFWLRQ�IDFLOLWLHV�FRQWLQXHG�WR�EH�FODVVL¿�HG�DV�$SSURYHG�&ODVV�$�DQG�DUH�H[HPSWHG�IURP�
routine E. coli monitoring. The E. coli�LQ�DEDORQH�LV�WHVWHG�GXULQJ�RI¿�FLDO�VXUYHLOODQFH�RI�HQG�
of-line product by the NRCS.

6 . 5  Bi o t o x i n  M o n i t o r i n g  

%LRWR[LQV�DUH�SURGXFHG�E\�WR[LF�SK\WRSODQNWRQ�DQG�DFFXPXODWH�LQ�VKHOO¿�VK��&RQWDPLQDWHG�
VKHOO¿�VK�PD\�UHVXOW�LQ�SRLVRQLQJ�RI�FRQVXPHUV�LI�SUHVHQW�LQ�VLJQL¿�FDQW�FRQFHQWUDWLRQV��7KH�
routine monitoring frequency of farms and the location of sampling were based on the 
potential risk of contamination (Table 6.2). There tends to be substantially more upwelling 
systems to the west of Cape Point resulting in higher incidences and concentrations of 
+DUPIXO�$OJDO�%ORRPV��+$%V��DQG�FRQFRPLWDQW�ELRWR[LQ�DFFXPXODWLRQ�LQ�WKH�VKHOO¿�VK�
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Table 6.2: Schedule for the testing of biotoxins

W e s t  o f  Ca p e  P o i n t Ea s t  o f  Ca p e  P o i n t

Bi o t o x i n s Filter 
Feeder

1RQ�¿OWHU�
Feeder

Filter 
Feeder

1RQ�¿OWHU�
Feeder

PDUDO\WLF SKHOO¿VK 
To x i n

48 hours or 
twice a week 
for multiple 
harvesting

biweekly Monthly Monthly

LLSRSKLOLF SKHOO¿VK 
To x i n s Weekly Monthly biweekly Monthly

$PQHVLF SKHOO¿VK 
To x i n Monthly Monthly Monthly Monthly

The biotoxins monitored by conducting testing of samples at Assure Cloud in Paarden Eiland, 
&DSH�7RZQ�� 7KH� ELRWR[LQV�PRQLWRUHG� LQFOXGH� 3DUDO\WLF� 6KHOO¿VK�7R[LQV� �367��� /LSRSKLOLF�
6KHOO¿VK� 7R[LQV� �/67�� DQG� $PQHVLF� 6KHOO¿VK� 7R[LQV� �$67�� DQG� ZHUH� WHVWHG� XVLQJ� WKH�
Liquid Chromatography–Fluorescence Detector (LC-FLD), Liquid Chromatography–Mass 
Spectrometry (LC-MS/MS) and the High-performance liquid chromatography–Ultraviolet 
Detector (HPLC-UV) instruments respectively.

Bivalves along the South African coast have historically accumulated PST and LST. The LST 
LQFOXGHG�RNDGDLF�DFLG�DQG�ORZ�FRQFHQWUDWLRQV�RI�\HVVRWR[LQ���6�2�PJ�NJ���7KH�RNDGDLF�DFLG�
reached concentrations of 0.24 mg OA equiv./kg in mussels and 0.32 OA equiv./kg in oysters 
in March 2021 (Figure 6.3), exceeding the regulatory limit of 0.16 mg/kg. Low concentrations 
RI�$67�ZHUH�DOVR�GHWHFWHG�LQ�PXVVHOV�������PJ�NJ��LQ�6DOGDQKD�%D\��)LJXUH�6����

The abalone to the west of Cape Point are known to accumulate PST and in 2021 the PST 
was consistently present throughout the year reaching a maximum concentration of 0.8 mg 
STX equiv./kg (Figure 6.4), which is below the regulatory limit.

N OTES
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GE

mg�Fg. *ow concentrations of A1T were also detected in mussels (a3.1 mg�Fg) in 

1aldanha  ay (Figure 6.3). 

The abalone to the west of !ape Point are Fnown to accumulate P1T and in 2021 the 

P1T was consistently present throughout the year reaching a maximum concentration 

of 0.8 mg 1T6 equiv.�Fg (Figure 6.4), which is below the regulatory limit. 

Figure 6.3: OFadaic acid concentrations in cultured bivalves in 2021 
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Figure 6.3: Okadaic acid concentrations in cultured bivalves in 2021

GF

Figure 6.4: Paralytic shellfish toxin concentrations in cultured abalone in 2021

The number of incidences of P1T concentrations exceeding the regulatory limit in 

bivalves were substantially greater in 2021 than in the previous year (Table 6.3), 

whereas it was substantially less for oFadaic acid. 

Table 6.3: !ount of samples exceeding the biotoxin regulatory limits in shellfish from 

2019 to 2021

.51B� %()� $� �/� .)-� �()�
��� 7 (471) 11 (327) 0 (329) 0 (326) 0 (134) 

�� 1 (520) 76 (605) 0 (619) 0 (597) 0 (131) 

�� 7 (556) 4 (496) 0 (489) 0 (488) 0 (147) 
(x) = Number of samples tested; PST – Paralytic Shellfish Toxin, OA – Okadaic Acid, AZA – Azaspiracid, YTX – Yessotoxin, LST
– Lipophilic Shellfish Toxins, AST – Amnesic Shellfish Toxins.

"uring 2021, there were three (3) farm closure notifications issued ( 

Table 6.4) for biotoxins exceeding the regulatory limit. One (1) of the notifications was 

for an oyster farm and two (2) notifications were for mussel farms. The mussel farms 

situated on the west coast and the oyster farm on the east coast.  
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)LJXUH�6����3DUDO\WLF�VKHOO¿VK�WR[LQ�FRQFHQWUDWLRQV�LQ�FXOWXUHG�DEDORQH�LQ�2�2�

The number of incidences of PST concentrations exceeding the regulatory limit in bivalves 
were substantially greater in 2021 than in the previous year (Table 6.3), whereas it was 
substantially less for okadaic acid.
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7DEOH�6����&RXQW�RI�VDPSOHV�H[FHHGLQJ�WKH�ELRWR[LQ�UHJXODWRU\�OLPLWV�LQ�VKHOO¿VK�IURP�2����
to 2021

Ye a r P S T OA AZ A YTX AS T
201 9 7 (471) 11 (327) 0 (329) 0 (326) 0 (134)
2020 1 (520) 76 (605) 0 (619) 0 (597) 0 (131)
2021 7 (556) 4 (496) 0 (489) 0 (488) 0 (147)

(x) = Number of samples tested; PST – Paralytic Shellfish Toxin, OA – Okadaic Acid, AZA – Azaspiracid, YTX – Yessotoxin, LST – 
Lipophilic Shellfish Toxins, AST – Amnesic Shellfish Toxins.

'XULQJ�2�2���WKHUH�ZHUH�WKUHH�����IDUP�FORVXUH�QRWL¿FDWLRQV�LVVXHG��7DEOH�6����IRU�ELRWR[LQV�
H[FHHGLQJ�WKH�UHJXODWRU\�OLPLW��2QH�����RI�WKH�QRWL¿FDWLRQV�ZDV�IRU�DQ�R\VWHU�IDUP�DQG�WZR��2��
QRWL¿FDWLRQV�ZHUH�IRU�PXVVHO�IDUPV��7KH�PXVVHO�IDUPV�VLWXDWHG�RQ�WKH�ZHVW�FRDVW�DQG�WKH�
oyster farm on the east coast. 

7DEOH�6����)DUP�FORVXUH�QRWL¿FDWLRQV

S p e c i e s N u m b e r  o f  N o t i c e s Co n t a m i n a n t  Ex c e e d i n g  Re g u l a t o r y  Li m i t
M u s s e l s 2 /LSRSKLOLF�6KHOO¿VK�7R[LQV
Oy s t e r s 1 /LSRSKLOLF�6KHOO¿VK�7R[LQV
TOTAL 3

(DFK� WLPH� D� FORVXUH� QRWL¿FDWLRQ� ZDV� LVVXHG�� WKH� IDUPV� ZHUH� WHPSRUDULO\� FORVHG� IRU� WKH�
PDUNHWLQJ�RI�VKHOO¿VK�XQWLO� WKH�SURGXFW�PHW� WKH� IRRG�VDIHW\� UHTXLUHPHQWV� LQGLFDWHG� LQ� WKH�
6$60	&3��

6 . 6  To x i c  P h y t o p l a n k t o n  M o n i t o r i n g
7R[LF�SK\WRSODQNWRQ�LV�UHVSRQVLEOH�IRU�WKH�DFFXPXODWLRQ�RI�WR[LQV�LQ�VKHOO¿VK��7KH�PRQLWRULQJ�
of toxic phytoplankton and, therefore, harmful blooms is an early warning system indicating 
WKH�SRWHQWLDO�ULVN�RI�VKHOO¿VK�SRLVRQLQJ��+DUPIXO�$OJDO�%ORRPV��+$%V��RQ�WKH�:HVW�&RDVW�
are usually associated with upwelling systems which are driven by persistent offshore 
south-easterly winds, typically in the region of 3 to 10 day events (Hill et al. 1998), resulting 
in upwelling of nutrient rich water into the euphotic zone (Pitcher et al. 2010). The timing of 
HABs are associated with seasonal wind patterns, particularly during late summer and early 
autumn (Pitcher et al. 2010). During this period the surface currents tend to be offshore 
and equator-ward (Pitcher et al. 2010). The HABs develop once there is relaxation of the 
RIIVKRUH�ZLQG�DQG�VRODU�UDGLDWLRQ��ZKLFK�OHDGV�WR�VWUDWL¿FDWLRQ�RI�WKH�ZDWHU�FROXPQ��3LWFKHU�
et al. 2010). 

The relaxation of the south-easterly wind also results in the pole-ward movement of the 
longshore current and an on-shore wind drives the bloom towards the shore (Pitcher et al. 
2010) into close proximity of the aquaculture farms. Consequently the highest incidence of 
+$%V�VRXWK�RI�&DSH�&ROXPELQH�LV�GXULQJ�$SULO�DQG�0D\��3LWFKHU�	�&DOGHU�2�����
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7KH�)62�FRQGXFWHG�RI¿FLDO�SK\WRSODQNWRQ�PRQLWRULQJ� IRU�VKHOO¿VK� IDUPV�DORQJ� WKH�6RXWK�
African coastline. There are two (2) phytoplankton laboratories, namely SeaWise in Saldanha 
Bay and Amanzi Biosecurity in Hermanus. These two (2) laboratories collect and analyse 
WKH�SK\WRSODQNWRQ�VDPSOHV�IRU�DOO�VKHOO¿VK�IDUPV�DORQJ�WKH�6RXWK�$IULFDQ�FRDVW�

7KH�RI¿FLDO�SK\WRSODQNWRQ�PRQLWRULQJ�IRU�2�2��VKRZV�KLJK�FRQFHQWUDWLRQV�RI�Pseudo-nitzschia 
during the summer months as well as Dinophysis acuminata and Protoceratium reticulatum
during the autumn and winter months (Figure 6.5). The other toxic phytoplankton species, 
namely Alexandrium catenella, Dinophysis fortii, Dinophysis rotundata, Dinophysis tripos, 
Gonyaulax spinifera and Lingulodinium polyedrum were present in low concentrations.

GH

and analyse the phytoplanFton samples for all shellfish farms along the 1outh African 

coast. 

The official phytoplanFton monitoring for 2021 shows high concentrations of �se9do�

2it>s',ia during the summer months as well as �i2o4,=sis a'9mi2ata and 

�6oto'e6ati9m 6eti'9lat9m during the autumn and winter months (Figure 6.5). The other 

toxic phytoplanFton species, namely �le<a2d6i9m 'ate2ella� �i2o4,=sis *o6tii� 

�i2o4,=sis 6ot92data� �i2o4,=sis t6i4os� �o2=a9la< s4i2i*e6a and �i2+9lodi2i9m 

4ol=ed69m were present in low concentrations. 

Figure 6.5: Official toxic phytoplanFton counts for 2021 

�se9do�2it>s',ia though ubiquitous along the 1outh African coastline does not appear 

to cause the accumulation of domoic acid in shellfish and, therefore, currently not 

considered to be a risF. �6oto'e6ati9m 6eti'9lat9m is responsible for the production of 

yessotoxins. Though the species have been present in high numbers, the yessotoxin 

concentration in shellfish remained low, well below the regulatory limit. �i2o4,=sis

species cause the accumulation of certain *1Ts in bivalves, particularly oFadaic acid 

and triggers intensive testing of *1T in bivalves when present in significant numbers.  
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Pseudo-nitzschia though ubiquitous along the South African coastline does not appear to 
FDXVH�WKH�DFFXPXODWLRQ�RI�GRPRLF�DFLG�LQ�VKHOO¿VK�DQG��WKHUHIRUH��FXUUHQWO\�QRW�FRQVLGHUHG�WR�
be a risk. Protoceratium reticulatum is responsible for the production of yessotoxins. Though 
WKH�VSHFLHV�KDYH�EHHQ�SUHVHQW�LQ�KLJK�QXPEHUV��WKH�\HVVRWR[LQ�FRQFHQWUDWLRQ�LQ�VKHOO¿VK�
remained low, well below the regulatory limit. Dinophysis species cause the accumulation 
of certain LSTs in bivalves, particularly okadaic acid and triggers intensive testing of LST in 
ELYDOYHV�ZKHQ�SUHVHQW�LQ�VLJQL¿FDQW�QXPEHUV��

6 . 7  Re s i d u e  M o n i t o r i n g  

Residue contamination includes environmental and veterinary medicine residues and are 
predominantly from anthropogenic sources. The environmental residues include heavy 
metals (lead, mercury, cadmium and arsenic), pesticides, polychlorinated biphenyl (PCB), 
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dioxins, polycyclic aromatic hydrocarbons (PAH) and dyes and whereas the veterinary 
medicine residues include stilbenes, steroids, antibiotics and anthelmintics. Residue 
PRQLWRULQJ�LV�UHTXLUHG�WR�GHWHUPLQH�WKH�OHYHO�RI�UHVLGXHV�LQ�¿VK�WKDW�DUH�GHVWLQHG�IRU�KXPDQ�
FRQVXPSWLRQ��7KH�UHVLGXHV�ZHUH�WHVWHG�UDQGRPO\�LQ�WKH�¿VK�LQ�DFFRUGDQFH�ZLWK�WKH�1DWLRQDO�
5HVLGXH� 3URJUDPPH�� 7KH� ¿VK� W\SHV� PRQLWRUHG� LQFOXGHG� ¿Q¿VK�� DEDORQH�� PXVVHOV� DQG�
R\VWHUV��%DQQHG�VXEVWDQFHV�DUH� IXUWKHUPRUH� WHVWHG� IRU� LQ� IRUPXODWHG�¿VK�IHHG��7KH�WHVWV�
are randomly undertaken and when required targeted according to their likely use and/or 
historical presence in the production system. The samples taken were submitted to Mérieux 
NutriSciences for testing.

There was one (1) contingency measure implemented for cadmium concentrations exceeding 
United States of America regulatory limit of 4 mg/kg in mussels during 2021. The cadmium 
concentration on certain farms exceeded the People’s Republic of China’s regulatory limit 
RI�RQH�����PJ�NJ�RQ�¿YH��5�� LQFLGHQFHV�� WKH� IDUPV�ZHUH��KRZHYHU��JUDQWHG�SHUPLVVLRQ� WR�
continue harvesting and exporting to countries such as the United States of America that 
had less stringent regulatory limits for cadmium. 

H@

Figure 6.6: !admium concentrations in cultured molluscan shellfish in 2021 

The environmental residues, namely lead, mercury, total arsenic, P! , dioxin and PA& 

were present in the cultured shellfish in very low concentrations well below the 

regulatory limits ( 

Table 6.5). There were no pesticides or veterinary medicines detected in any of the fish 

samples taFen during 2021. 

Table 6.5: !ount of samples exceeding the residue regulatory limit in cultured shellfish 

in 2021

'5C94E5 ��
�51FI�"5D1<C� 5 (101) 

�>D85<=9>D93C� 0 (41) 

�>D929?D93C� 0(98) 

�8<?B1=@85>93?< 0 (12) 

#9DB?6EB1>C� 0 (7) 

#9DB?9=941J?<5C� 0 (4) 

(D5B?94C� 0 (7) 
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)LJXUH�6�6��&DGPLXP�FRQFHQWUDWLRQV�LQ�FXOWXUHG�PROOXVFDQ�VKHOO¿VK�LQ�2�2�

The environmental residues, namely lead, mercury, total arsenic, PCB, dioxin and PAH were 
SUHVHQW�LQ�WKH�FXOWXUHG�VKHOO¿VK�LQ�YHU\�ORZ�FRQFHQWUDWLRQV�ZHOO�EHORZ�WKH�UHJXODWRU\�OLPLWV�
�7DEOH�6�5���7KHUH�ZHUH�QR�SHVWLFLGHV�RU�YHWHULQDU\�PHGLFLQHV�GHWHFWHG� LQ�DQ\�RI� WKH�¿VK�
samples taken during 2021.
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7DEOH�6�5��&RXQW�RI�VDPSOHV�H[FHHGLQJ�WKH�UHVLGXH�UHJXODWRU\�OLPLW�LQ�FXOWXUHG�VKHOO¿VK�LQ�2�2�

Re s i d u e 2021
H e a v y  M e t a l s 5 (101)
An t h e l m i n t i c s 0 (41)

An t i b i o t i c s 0(98)
Ch l o r a m p h e n i c o l 0 (12)

N i t r o f u r a n s 0 (7)
N i t r o i m i d a zo l e s 0 (4)

S t e r o i d s 0 (7)
S t i l b e n e s 0 (7)

P AH 0 (4)
P CBs 0 (14)

D i o x i n s 0 (7)
D y e s 0 (16)

Ra d i o n u c l i d e s 0 (10)

(x) = Number of samples tested

6 . 8  F o o d  S a f e t y  M o n i t o r i n g  P r o g r a m m e  ( P r o g r e s s )
The FSO continues to improve food safety monitoring of aquaculture farms. In 2021, the 
RI¿FH�FRPSLOHG�DQG� LPSOHPHQWHG�DEDORQH�SURGXFWLRQ�DUHD�DFWLRQ�SODQV� LQ�DGGLWLRQ� WR� WKH�
Saldanha Bay and Algoa Bay Biotoxin and Microbiological Action. The action plans included 
the Biotoxin Action for Wild Coast, South-West Coast, West Coast and Northern Cape. 
7KH�SODQV�ZHUH�FRPSLOHG�WR�PDQDJH�VSHFL¿F�SURGXFWLRQ�DUHDV�LQ�WHUPV�RI�WKH�6$60	&3�
requirements. The aim of these action plans is to ensure that biotoxin and microbiology 
monitoring is conducted effectively for both abalone and bivalves farms where relevant, 
particularly bivalve farms which have a high risk of concentrating pathogenic microbiological 
organisms and biotoxins. 

7KH�IRRG�VDIHW\�SURJUDPPHV��6$60	&3��6$$0)0	&3�DQG�1DWLRQDO�5HVLGXH�3URJUDPPH��
were reviewed and updated to ensure harmonisation with the relevant South African 
legislation as well as Codex Alimentarius guidelines, as South Africa is a signatory to Codex 
Alimentarius. The relevant SOPs have also been aligned with the revised food safety 
programmes. All the implemented food safety programmes have gone through vetting 
SURFHVV�E\�WKH�'HSDUWPHQWDO�OHJDO�RI¿FH�WR�HQVXUH�WKDW�PRQLWRULQJ�RI�IDUPV�LV�GRQH�DFFRUGLQJ�
to the South African Law. 

Food safety monitoring and control is dependent on accredited laboratories to provide 
accurate and timeous test results. The biotoxin, microbiological, pesticide, PCB and 
radionuclide tests are undertaken by South African laboratories whereas the veterinary 
medicine residues, dioxin and PAH tests are being undertaken by international laboratories. 
The DFFE is in the process of developing capacity within South Africa to undertake veterinary 
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drug residue testing. Phytoplankton monitoring is required as an early warning system for 
GHWHUPLQLQJ�WKH�ULVN�DVVRFLDWHG�ZLWK�ELRWR[LQ�DFFXPXODWLRQ�E\�VKHOO¿VK��7KH�SK\WRSODQNWRQ�
laboratories continue to sample and analyse the phytoplankton samples on a real-time basis.

7KH�)RRG�6DIHW\�5HSRUW� IRU� 2�2�� RXWOLQHV� WKH� IRRG� VDIHW\� ULVNV� RI� 5��PDULQH� ¿VK� IDUPV�
DQG� WKH� LPSOHPHQWDWLRQ� RI� RI¿FLDO� IRRG� VDIHW\� SURJUDPPHV�� &RQWLQJHQF\� PHDVXUHV�
were implemented for mussel farms located to the west of Cape Point due to biotoxin 
(PST and LST), E. coli and cadmium concentrations exceeding the regulatory limits 
and for one (1) oyster farm in Algoa Bay for LST and E. coli concentrations exceeding 
WKH�UHJXODWRU\�OLPLWV��7KHUH�ZHUH�QR�FORVXUH�QRWLFHV�WKDW�ZHUH�LVVXHG�WR�¿Q¿VK�RU�DEDORQH�
farms.
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7 .  ECON OM I C OV ERV I EW  OF  AQUACULTURE 
7 . 1  I n t r o d u c t i o n  
$TXDFXOWXUH� LV�D�FULWLFDO� LQGXVWU\� LQ�6RXWK�$IULFD¶V�HFRQRP\��PDNLQJ�D�VLJQL¿�FDQW�FRQWULEXWLRQ�
to employment, foreign direct investment, food, and nutrition security. Most notably, the South 
$IULFDQ�JRYHUQPHQW�PDGH�VLJQL¿�FDQW�LQYHVWPHQWV�LQ�WKH�LQGXVWU\��VHWWLQJ�XS�JRYHUQDQFH��YDOXH�
chains, determining the sector’s viability from an economic standpoint, and deciding on the best 
market strategies for the growth and sustainability of the sector. The industry has expanded 
VLJQL¿�FDQWO\��ZLWK�RXWSXW�OHYHOV�ULVLQJ�E\�DOPRVW�75���7KH�LQGXVWU\¶V�PDUJLQDO�RXWSXW�LQ�2�2��ZDV�
7 769,96 tons, an increase of (28%) from the previous year. Part of the industry’s underperformance 
in 2020 can be attributed to the Covid-19 pandemic and other long-standing constraints such as 
limited skills, limited access to water, and inadequate technology development. 

The sector is experiencing exponential growth, and it accounts for a sizable portion in the 
global market, with abalone accounting for most in the Asian market. Despite the lack of 
H[DFW�GDWD� WKDW�PD\�EH�XVHG� WR�VLPXODWH�FRQVXPSWLRQ� WUHQGV�DQG�HI¿�FLHQF\�JDLQV� LQ� WKH�
local market, there are signs that point to a positive trend, primarily in yearly output and 
exports. Stats SA’s 2020 reported that on South African households’ purchasing patterns, 
¿�VK�DFFRXQWV�IRU������SHUFHQW�RI�DOO�IRRG�SXUFKDVHV�PDGH�E\�KRXVHKROGV�RYHUDOO��,Q�WHUPV�
of trade balance, investment, and business growth in 2021, the industry is evaluated, and its 
prognostic trends are examined in the section below.

7 . 2 V a l u e  o f  t h e  Aq u a c u l t u r e  S e c t o r

The projected value of various aquaculture services, including marine and freshwater 
services, in 2021 was approximately R2 241 342 813 in 2021 (Two Billion Two Hundred 
Forty-One Million Three Hundred Forty-Two Thousand Eight Hundred Thirteen Rands). 
Abalone continues to be the largest contributor; in 2021, the industry contributed approximately 
R717 million, accounting for (86%) percent of the total value of the industry, followed by 
oysters (6%), tilapia (3%), and mussels (2%), respectively.

7 . 3  Em p l o y m e n t  S t a t u s

Employment is critical for human dignity, long-term economic development, and solidarity 
(SA National Treasury, 2021). However, unemployment rate in South Africa peaked in 
2021, reaching an all-time high of (35%) percent in the fourth quarter (Stats SA, 2021). This 
is exacerbated further by the lockdown of many businesses across the country, and the 
abalone subsector, which is the largest employer, had to reduce its labour force.

,Q�2�2���DERXW���5��RI�DOO�HPSOR\PHQW� LQ�DJULFXOWXUH��IRUHVWU\��DQG�¿�VKLQJ�FDPH�IURP�WKH�
Aquaculture Industry. The industry employed about 4 591 people on a full-time, part-time, 
occasional, or undetermined basis. And indirectly employs over 100 000 people throughout 
the value chain or in industries related to the sector.
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Figure 7.1: Employment in the aquaculture industry

With one job generated per ton of abalone harvested, the abalone subsector remains the 
largest employer. In 2021, the abalone subsector employed approximately 2 463 people, 
accounting for 43% of total the employment, followed by the mussel subsector (37%), trout 
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Figure 7.2: Jobs created per province

The production of marine aquaculture products continues to be dominated by the Western 
Cape. With 3895 employees, the province employs 91% of the sector’s workforce, followed 
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by KwaZulu-Natal (106), the EC (95), Mpumalanga (74), and the Northern Cape (63), all of 
which have 2% of the workforce.

7 . 4  Ca p i t a l  As s e t s  a n d  I n v e s t m e n t  i n  Aq u a c u l t u r e
Despite multiple production challenges, South Africa’s Aquaculture industry’s growth and 
development are hindered by a lack of capital investment. Aquaculture operations are 
FDSLWDO� LQWHQVLYH�DQG�� WKHUHIRUH�� UHTXLUH� ¿QDQFH� IRU� VHYHUDO� DFWLYLWLHV�� LQFOXGLQJ�RSHUDWLQJ�
activities, the purchase of buildings, machinery and marketing arrangements and other 
UHOHYDQW� WHFKQRORJLHV��7LPHO\�DFFHVV� WR�¿QDQFLQJ�VRXUFHV� LV�FULWLFDO� IRU� LPSURYLQJ� IDUPHU�
SUR¿WDELOLW\�DQG�WKH�VXVWDLQDELOLW\�RI�RSHUDWLRQV��7KH�6RXWK�$IULFDQ�JRYHUQPHQW�HVWDEOLVKHG�
the Aquaculture Development and Enhancement Program, which is an incentive program 
that contributes up to 50% (capped at R20 million) of qualifying costs for all South African 
UHJLVWHUHG�HQWLWLHV�HQJDJHG�LQ�DTXDFXOWXUH�DFWLYLWLHV��7KH�GHYHORSPHQW�¿QDQFH�LQVWLWXWLRQV�
and the private sector have always expressed a willingness to support aquaculture initiatives.

6RXWK� $IULFD¶V� 'HYHORSPHQW� )LQDQFH� ,QVWLWXWLRQV� �'),V�� SURYLGH� D� UDQJH� RI� ¿QDQFLDO�
VROXWLRQV� WR� IDUPHUV� DW� YDULRXV� VWDJHV� RI� WKH� ¿VK� IDUPLQJ�� &RPPHUFLDO� EDQNV� DQG�
RWKHU� SULYDWH� DVVRFLDWHV� DOVR� RIIHU� GLIIHUHQW� ¿QDQFLQJ� PRGHOV� LQ� SODFH� IRU� LQYHVWLQJ� LQ�
Aquaculture operations. Aquaculture Technical Services publishes a comprehensive 
report containing information about the various programs and products offered by South 
$IULFDQ� ¿QDQFLQJ� LQVWLWXWLRQV� RQ� D� \HDUO\� EDVLV�� 7KH� UHSRUW� RXWOLQHV� WKH� IXQGLQJ� FULWHULD��
WKH� DSSOLFDWLRQ� SURFHVV�� DQG� WKH� FRQWDFW� LQIRUPDWLRQ� IRU� HDFK� ¿QDQFLQJ� LQVWLWXWLRQ�� 7KH�
Aquaculture Development and Enhancement Program continues to play an important 
role in the industry’s investment growth. In 2020, the incentive invested approximately 
R111,2 million, which represents a twofold increase in overall spending from 2020.

7 . 5  M a r k e t  An a l y s i s  o f  Aq u a c u l t u r e  P r o d u c t s  2021

'HVSLWH� ÀXFWXDWLRQV� LQ� VXSSO\�DQG�GHPDQG�FDXVHG�E\� WKH�H[WHUQDO� HQYLURQPHQW� DQG� WKH�
&RYLG����HSLGHPLF� LQ�2�2��DQG�HDUO\�2�2��� WKH�¿VKHULHV� WUDGH�UHFRYHUHG�FRQVLGHUDEO\� LQ�
2�2���)$2�:72��2�2����,QWHUQDWLRQDO�¿VK�SULFHV�ZHUH�ORZHU�RQ�DYHUDJH�LQ�2�2���EXW�SULFHV�
increased by seven (7) percentage points in 2021 in response to increased demand caused 
by the strong economic recovery. Aquaculture prices are expected to rise by (33%) percent 
(+1,5% p.a.) in nominal terms beginning in 2023 but remain stable in actual terms. 

According to forecasts, the global market is currently worth US$191.3 billion and is expected 
to grow at a compound annual growth rate (CAGR) of (4,4%) percent to US$232.4 billion 
by 2026. Population growth, increased demand for animal protein, increased need for food 
VHFXULW\�� DQG� GHFOLQLQJ�ZLOG� ¿VKHULHV� UHVRXUFHV� DUH� DOO� NH\� GULYHUV� RI� WKLV� ULVLQJ� GHPDQG�
(OECD/FAO,2021). South Africa’s Aquaculture industry is still relatively stable in terms of 
production; the industry is currently worth more than two billion dollars per year, and is the 
largest on the African continent, contributing up to (40%) percent of Africa’s total production.
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7 . 6   Ex p o r t  Tr a d e  An a l y s i s
South Africa’s total aquaculture exports are estimated to be 3 887,35 tons worth 
DSSUR[LPDWHO\�5����PLOOLRQ�LQ�2�2���7DEOH�7�����6RXWK�$IULFD�H[SHULHQFHG�D�2����VLJQL¿�FDQW�
drop in export volumes compared to 2020, while export values increased by approximately 
R246 048 840, indicating a 35% percentage difference. Tilapia accounted for approximately 
�2��RI�WRWDO�H[SRUWV��IROORZHG�E\�DEDORQH���2����PXVVHOV�������R\VWHUV��7����DQG�FDW¿�VK�
(7%), respectively (Figure 7.1). 

Tabl e 7.1: Total export values per sub-sector in 2021

S p e c i e s Qu a n t i t y  ( To n s )
V a l u e  o f  Qu a n t i t y

Ex p o r t e d  
( Z AR F OB)

Ab a l o n e 1 294,34 R717 721 649
CDW¿ VK 268,00 R5 517 499
Ca r p 3,01 R48 660
Tr o u t 79,027 R6 662 943

Ti l a p i a 1 630,89 R27 348 213
At l a n t i c  S a l m o n 16,012 R1 750 045
PDFL¿ F SDOPRQ 31,59 R4 925 930

M u s s e l s 291 R15 784 943
Oy s t e r s 263,405 R50 060 414

Or n a m e n t a l s 3,335 R699 160
S c a l l o p 7,740 R318 929

TOTAL EX P ORTS 3  8 8 7 , 3 5 R8 3 0 8 3 8  3 8 5

H9

 Figure 7.3 #xport volumes per subsector 

7.7 Top 10 'mporting !ountries for Aquaculture Products from 1outh Africa 

Figure 7.4 depicts the countries that imported aquaculture products from 1outh Africa 

in 2021, as well as their contribution to total exports during the year. Malawi remains the 

largest importer of 1outh African aquaculture products, accounting for up to 39�, 

followed by &ong )ong at 23�, Taiwan and the 3nited 1tates at 10�, and MoUambique, 

!hina, ,amibia, the "emocratic 0epublic of !ongo, Australia, and 8ambia each 

contributing less than 9�. 
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7 . 7  To p  1 0 I m p o r t i n g  Co u n t r i e s  f o r  Aq u a c u l t u r e  P r o d u c t s  f r o m  S o u t h  Af r i c a
Figure 7.4 depicts the countries that imported aquaculture products from South Africa in 
2021, as well as their contribution to total exports during the year. Malawi remains the largest 
importer of South African aquaculture products, accounting for up to 39%, followed by Hong 
Kong at 23%, Taiwan and the United States at 10%, and Mozambique, China, Namibia, the 
Democratic Republic of Congo, Australia, and Zambia each contributing less than 9%.

9@

Figure 7.4 Top 10 importing marFets for 1outh Africais aquaculture products 

7.7.1 Abalone #xports 2021 

1outh Africa is one of the top three abalone producers in the world, with most farms 

located in the 5estern !ape province. Abalone is commonly Fnown as the best shellfish 

in the marFet and the best premium product with therapeutic benefits. 1outh Africa 

supplies a wide range of abalone products, comprising of live, fresh, or chilled (&1: 

030781), smoFed, froUen, or both (as &1: 030783, 030787, and 030789), canned or 

preserved (as &1: 0307879). !anned abalone is often more popular in !hina than fresh 

abalone, which is preferred by (apanese consumers. 1moFed, and dried abalone are 

the most traded types, particularly in the &ong )ong marFet.  y far the maEor global 

marFets for abalone are &ong )ong, !hina mainland, Taiwan, and Australia. 

A total of 1 294 tons of abalone, worth 0717 million were exported from 1outh Africa in 

2021. This represents a (44�) percentage increase over the 901 tons exported in 2020, 

as well as a significant increase in export revenues of up to (75�) percent from 0408 

489 765. &ong )ong was the largest importer, accounting for up to 59� percent of total 

0

2��
���
6��
���
����
�2��
����
�6��

+R
QJ
�.R
QJ

0D
ODZ
L

&K
LQD

7D
LZD
Q

8Q
LWH
G�6
WDW
HV

1D
PL
ELD

0R
]D
PE
LTX
H

$X
VWU
DOL
D

'H
PR
FUD
WLF
�5
HS
XE
OLF�
RI�
&R
QJ
R

=D
PE
LD

EX
PO

R
TE

D
 V

O
LU

M
ES

 (T
O

N
S)

COUNTRIES

)?@����"1B;5DC�6?B�1AE13E<DEB5�@B?4E3DC���

Figure 7.4 Top 10 importing markets for South Africa’s aquaculture products

7.7.1 Abalone Exports 2021

South Africa is one of the top three abalone producers in the world, with most farms located in 
WKH�:HVWHUQ�&DSH�SURYLQFH��$EDORQH�LV�FRPPRQO\�NQRZQ�DV�WKH�EHVW�VKHOO¿VK�LQ�WKH�PDUNHW�
DQG�WKH�EHVW�SUHPLXP�SURGXFW�ZLWK�WKHUDSHXWLF�EHQH¿WV��6RXWK�$IULFD�VXSSOLHV�D�ZLGH�UDQJH�
of abalone products, comprising of live, fresh, or chilled (HS: 030781), smoked, frozen, 
or both (as HS: 030783, 030787, and 030789), canned or preserved (as HS: 0307879). 
Canned abalone is often more popular in China than fresh abalone, which is preferred by 
Japanese consumers. Smoked, and dried abalone are the most traded types, particularly in 
the Hong Kong market. By far the major global markets for abalone are Hong Kong, China 
mainland, Taiwan, and Australia.

A total of 1 294 tons of abalone, worth R717 million were exported from South Africa in 2021. 
This represents a (44%) percentage increase over the 901 tons exported in 2020, as well as 
D�VLJQL¿FDQW�LQFUHDVH�LQ�H[SRUW�UHYHQXHV�RI�XS�WR��75���SHUFHQW�IURP�5��������765��+RQJ�
Kong was the largest importer, accounting for up to 59% percent of total trade, followed by 
Taiwan (20%) percent, Australia (7%), China (6%), and Singapore respectively. 
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Ta b l e  7 .  illustrates the value of exports based on the key abalone products traded 
LQ� LQWHUQDWLRQDO�PDUNHWV��$EDORQH�SURGXFW�VDOHV�KDYH�JURZQ�VLJQL¿�FDQWO\�� LQFUHDVLQJ� IURP�
R408 489 765 in 2020 to R717 721 649 in 2021. This equates to an average annual growth 
rate of (75%) throughout this time. 

Table 7.2: Markets for abalone exports in 2021

S p e c i e s Co u n t r y  o f  D e s t i n a t i o n Qu a n t i t y  
Ex p o r t e d  ( To n s )

V a l u e  o f  Qu a n t i t y  
Ex p o r t e d  

( Z AR F OB)
Ab a l o n e Canada 0,277 R2 377 053
Ab a l o n e Japan 0,226 R26 676
Ab a l o n e Lesotho 0,0018 R65
Ab a l o n e Thailand 0,212 R57 595
Ab a l o n e Australia 94,319 R1 749 118

Ab a l o n e Democratic Republic 
of Congo 0,599 R11540

Ab a l o n e China 82,30 R64 845 356
Ab a l o n e Hong Kong 759,64 R55 1683712
Ab a l o n e Namibia 1,5 R1500
Ab a l o n e Malaysia 0,496 R213 964
Ab a l o n e Taiwan 258,248 R88 161390
Ab a l o n e Singapore 5,629 R3 597 735
Ab a l o n e United States 90,893 R4 995 945
TOTAL 1  29 4 , 3 4 R7 1 7  7 21  6 4 9

Source: South African Revenue Service (SARS), 2021

Fi gure 7.5: Main importing countries of abalone products in 2021

Figure 7.5 shows the major importing countries for each of the main abalone products 
categories based on the volume of exports. In total, Hong Kong was the biggest importer 
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Figure 7.5: Main importing countries of abalone products in 2021

Figure 7.5 shows the maEor importing countries for each of the main abalone products 

categories based on the volume of exports. 'n total, &ong )ong was the biggest importer 

of smoFed and froUen abalone followed by !hina, Taiwan is the second largest importer 

of live abalone after &ong )ong. 'n terms of other abalone products such as canned, 

froUen on shell etc. Thailand is the largest importer amounting up to 67� of 1outhis 

product export. Figure 7.6 below indicates abalone monthly exports. 

Figure 7.6: Abalone monthly exports
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of smoked and frozen abalone followed by China, Taiwan is the second largest importer of 
live abalone after Hong Kong. In terms of other abalone products such as canned, frozen on 
shell etc. Thailand is the largest importer amounting up to 67% of South’s product export. 
Figure 7.6 below indicates abalone monthly exports. 

9B

Figure 7.5: Main importing countries of abalone products in 2021

Figure 7.5 shows the maEor importing countries for each of the main abalone products 

categories based on the volume of exports. 'n total, &ong )ong was the biggest importer 

of smoFed and froUen abalone followed by !hina, Taiwan is the second largest importer 

of live abalone after &ong )ong. 'n terms of other abalone products such as canned, 

froUen on shell etc. Thailand is the largest importer amounting up to 67� of 1outhis 

product export. Figure 7.6 below indicates abalone monthly exports. 

Figure 7.6: Abalone monthly exports
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Figure 7.6: Abalone monthly exports

The average monthly abalone exports varied from 30 to 50 tons per month, but the number 
of sales climbed dramatically during the month and December and went to 80 tons. 

Summary of Abalone Export Patterns
Abalone exports have been stable for the past four years, with very little growth momentum; 
however, abalone exports increased exponentially from 2020 to 2021 (Figure 7.5). However, 
GHVSLWH� WKH� QRWHG� VLJQL¿FDQW� LQFUHDVHV� LQ� LOOHJDO� WUDGH� RI� DEDORQH��6RXWK�$IULFD¶V� IDUPHG�
DEDORQH� SURGXFWLRQ� KDV� LQFUHDVHG� VLJQL¿FDQWO\� LQ� UHFHQW� \HDUV�� IRU� H[DPSOH�� DEDORQH�
production in 2019 totalled 1 656 tons, an 9% increase over the previous year. Furthermore, 
the abalone subsector increased by 307,27 tons (19%) in 2020, reaching a total of 1 963,80 
tons (43%). This exponential trend continued in 2021 abalone production increased to 
2 354,38 tons, thereby representing an 20% difference from 2020. 
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Figure 7.7: Year export trends of abalone
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,Q� 2�2��� 6RXWK�$IULFD� H[SRUWHG� XS� WR� 26�� WRQV� RI� FDW¿VK� ZLWK� PRVW� FDW¿VK� H[SRUWHG� WR�
0R]DPELTXH�DQG�1DPLELD��6RXWK�$IULFD�GRHV�QRW�SURGXFH�PDQ\�FDW¿VK�EHFDXVH�RI�FRQVXPHU�
resistance, which is exacerbated by religious beliefs and South Africans’ perception of 
FDW¿VK�DV�D�VFDYHQJHU� $V�D�UHVXOW��PRVW�FDW¿VK�FRQVXPHUV�DUH�IURP�QHLJKERXULQJ�FRXQWULHV��
However, due to the rising demand from other African markets, the country sourced 
DSSUR[LPDWHO\�2�����WRQV�RI�FDW¿VK�WR�VXSSOHPHQW�WKH�LQWHUQDWLRQDO�PDUNHW��SULPDULO\�IURP�
0R]DPELTXH��ZKLFK�LPSRUWHG�DSSUR[LPDWHO\�����RI�WKH�FDW¿VK�FRPPRGLW\�H[SRUWV�

7DEOH�7���&DW¿VK�H[SRUW�PDUNHWV�LQ�2�2�

Species Co u n t r y  o f  D e s t i n a t i o n Qu a n t i t y  Ex p o r t e d  
( To n s )

V a l u e  o f  Qu a n t i t y  
Ex p o r t e d  ( Z AR F OB)

&DW¿VK Namibia 21,950 R430 455
&DW¿VK Mozambique 246,115 R5 616 474
&DW¿VK Lesotho 0,264 R4 182
TOTAL 268,34 R6 051 101

&DW¿VK� H[SRUW� VDOHV� LQFUHDVHG� GUDPDWLFDOO\� LQ�2FWREHU�� IURP� ��� WRQV� WR� �5� WRQV�� EHIRUH�
declining steadily by 10% in November (Figure 7.8). In 2021, South Africa exported up to 
20 tons per month on average. August and November saw the greatest monthly export 
volumes.
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9D

perception of catfish as a scavenger. As a result, most catfish consumers are from 

neighbouring countries. &owever, due to the rising demand from other African marFets, 

the country sourced approximately 2 084 tons of catfish to supplement the international

marFet, primarily from MoUambique, which imported approximately 91� of the catfish 

commodity exports.

Table 7.3 !atfish export marFets in 2021

1pecies �?E>DBI�?6��5CD9>1D9?> &E1>D9DI��H@?BD54�
�)?>C�

+1<E5�?6�&E1>D9DI�
�H@?BD54��/�'��$��

!atfish ,amibia 21,950 0430 455

!atfish MoUambique 246,115 05 616 474

!atfish *esotho 0,264 04 182

TOTA* 268,34 06 051 101

!atfish export sales increased dramatically in October, from 40 tons to 85 tons, before 

declining steadily by 10� in ,ovember (Figure 7.8). 'n 2021, 1outh Africa exported up 

to 20 tons per month on average. August and ,ovember saw the greatest monthly 

export volumes.

Figure 7.8: !atfish monthly exports
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7.7.3 Carp exports 2021

South Africa exported approximately 3 tons of carp valued at R48 660, priced at R162 20 
per ton (Table 7.4). Mozambique was the primary importer. Carp production in South Africa 
has been stagnant since 2018, owing to increased competition from the world’s best carp 
producers.

Table 7.4: Common carp export markets in 2021

S p e c i e s Co u n t r y  o f  D e s t i n a t i o n Qu a n t i t y  Ex p o r t e d  
( To n s )

V a l u e  o f  Qu a n t i t y  
Ex p o r t e d  

( Z AR F OB)
Ca r p Mozambique 3,01 R48 660

TOTAL 3 , 01 R4 8  6 6 0

7.7.4 Trout exports 2021

Trout and salmon are the backbone of aquaculture in South Africa and around the world. 
In 2021, South Africa produced 1 583 tons, but exported only 79 tons worth R6 662 943 
(Table 7.5). This is due to the high demand for trout in the local market; currently, the industry 
is experiencing an imbalance since local demand exceeds supply; as a result, the industry 
relies on imports to meet local demand. To close this gap, more capital investment in the 
industry is required. In addition to South Africa’s target market for trout, Lesotho was the 
leading importer of trout in 2021, accounting for up to 70% of total imports, followed by 
Zambia (18%), Spain (5%), Mozambique (3%), and the United States (1%).
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Table 7.5: Trout export markets in 2021

S p e c i e s Co u n t r y  o f  D e s t i n a t i o n Qu a n t i t y  Ex p o r t -
e d  ( To n s )

V a l u e  o f  Qu a n t i t y  
Ex p o r t e d  ( Z AR 

F OB)
Tr o u t Zimbabwe 0,372 R22 357
Tr o u t Zambia 14,103 R460 903
Tr o u t 8QFODVVL¿HG 0,215 R38 670
Tr o u t United States 1,388 R293 096
Tr o u t Spain 4,107 R247 165
Tr o u t Nigeria 0,057 R23 338
Tr o u t Namibia 0,802 R58 327
Tr o u t Mozambique 2,133 R338 689
Tr o u t Malawi 0,464 R18 845
Tr o u t Iran 0,112 R77 741
Tr o u t Lesotho 54,715 R5 058 248
Tr o u t Ethiopia 0,003 R1043
Tr o u t Botswana 0,424 R2500
Tr o u t Democratic Republic of Congo 0,001 R400
Tr o u t Eswatini 0,126 R21 621

TOTAL 7 9 , 027 R6 6 6 2 9 4 3

9G

Figure 7.9: Trout volumes of monthly exports 

"uring the first half of 2021, trout exports values were steadily declining from March to 

(une, followed by a fluctuating trend that saw a significant increase in 1eptember before 

declining sharply in "ecember (Figure 7.9).

7.7.5 Tilapia exports 2021

Producers are capitalising on lucrative opportunities in the global tilapia marFet as 

governments encourage tilapia production to improve food security. !hina is the leading 

tilapia producer, followed by #gypt and 'ndonesia, which has grown rapidly in terms of 

volume over the last few years. 'n terms of marFet trends of tilapia, suppliers have seen 

significant growth in recent years. Tilapia is a well-Fnown seafood in the dietary, 

pharmaceutical, personal care, and cosmetic industries. The marFet for tilapia is 

anticipated to grow from up to 31�9.2 billion by 2027.

1outh Africa exported approximately 1 630 tons with an estimated value of 027 348 213 

towards other African marFets in 2021. ,evertheless, the tilapia industry saw a drop in 

export volumes of 1 933 tons from 3 563,88 tons exported in 2020. Malawi procured 

86� of the country�s tilapia exports in 2021, followed by the "emocratic 0epublic of 

!ongo with 5�, 8ambia with 3�, #swatini with 2�, ,amibia with 1�, and MoUambique 

with less than 1� (Table 7.6).

�0
�500�000
�1�000�000
�1�500�000
�2�000�000

10
30
50
70
�0

�&
5(- �4

5.0
�&
;

�8
2* �8

0;

�8
,8
67

 *
47*
1'
*5

�(
73'
*5

�3
9*
1'
*5

�*
(*
1'
*5Q

ua
nt

ity
 (t

on
s)

Months 

��out �onth�y �!�o�t� ����

Figure 7.9: Trout volumes of monthly exports 

'XULQJ�WKH�¿UVW�KDOI�RI�2�2���WURXW�H[SRUWV�YDOXHV�ZHUH�VWHDGLO\�GHFOLQLQJ�IURP�0DUFK�WR�-XQH��
IROORZHG�E\�D�ÀXFWXDWLQJ�WUHQG�WKDW�VDZ�D�VLJQL¿FDQW�LQFUHDVH�LQ�6HSWHPEHU�EHIRUH�GHFOLQLQJ�
sharply in December (Figure 7.9).

7.7.5 Tilapia exports 2021

Producers are capitalising on lucrative opportunities in the global tilapia market as 
governments encourage tilapia production to improve food security. China is the leading 
tilapia producer, followed by Egypt and Indonesia, which has grown rapidly in terms 
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of volume over the last few years. In terms of market trends of tilapia, suppliers have 
VHHQ� VLJQL¿FDQW� JURZWK� LQ� UHFHQW� \HDUV��7LODSLD� LV� D�ZHOO�NQRZQ� VHDIRRG� LQ� WKH� GLHWDU\��
pharmaceutical, personal care, and cosmetic industries. The market for tilapia is anticipated 
to grow from up to US$9.2 billion by 2027.

South Africa exported approximately 1 630 tons with an estimated value of R27 348 213 
towards other African markets in 2021. Nevertheless, the tilapia industry saw a drop in 
export volumes of 1 933 tons from 3 563,88 tons exported in 2020. Malawi procured 86% 
of the country’s tilapia exports in 2021, followed by the Democratic Republic of Congo with 
5%, Zambia with 3%, Eswatini with 2%, Namibia with 1%, and Mozambique with less than 
1% (Table 7.6).

Table 7.6 Tilapia export markets in 2021

S p e c i e s Co u n t r y  o f  D e s t i n a t i o n
Qu a n t i t y  
Ex p o r t e d  

( To n s )

V a l u e  o f  
Qu a n t i t y  Ex p o r t e d  

( Z AR F OB)
Ti l a p i a Zimbabwe 0,6 R14 400

Ti l a p i a Botswana 8,060 R241 900

Ti l a p i a Democratic Republic of Congo 77,552 R1 343 318

Ti l a p i a Eswatini 34,388 R743 633

Ti l a p i a Italy 1,305 R133 118

Ti l a p i a Zambia 53,947 R1 070 682

Ti l a p i a Saint Helena, Ascension, 
and Tristan da Cunha 0,001 R267

Ti l a p i a Namibia 21,711 R474 198

Ti l a p i a Mozambique 10,000 R165 000

Ti l a p i a Malawi 1 418,271 R23 077 350

Ti l a p i a Lesotho 5,053 R84 347

TOTAL 1 6 3 0, 8 9 R27 3 4 8  21 3

'XULQJ�WKH�¿UVW�TXDUWHU�RI�2�2���WLODSLD�PDUNHWV�VDZ�LQFUHDVHG�GHPDQG��ZKLFK�ZDV�DPSOL¿HG�
by the exponential rise in trade liberalisation following the Covid-19 pandemic (Figure 7.10). 
([SRUW�YROXPHV�IHOO�VLJQL¿FDQWO\�EHWZHHQ�0D\�2�2��DQG�$XJXVW�2�2���ZLWK�TXDQWLWLHV�DQG�
volumes falling by 23% and 35%, respectively.
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99

Figure 7.10: Tilapia volumes of monthly exports

7.7.6 Atlantic 1almon exports 2021

%lobally, Atlantic salmon is the most cultured species of salmon: and is currently the 

most widely consumed salmon species. 't is high in proteins, vitamins, and omega-3 

fatty acids. The !ovid-19 outbreaF, on the other hand, has had an impact on the global

salmon industry at every stage of the supply chain, including production, processing, 

and logistics. The result was a significant decline in 1outh Africa�s export volumes, 

which fell by 88� from 131,54 tons exported in 2020 to 16,012 tons valued at 01 

750 045 in 2021.

Table 7.7: Atlantic salmon export markets in 2021
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Figure 7.10: Tilapia volumes of monthly exports

7.7.6 Atlantic Salmon exports 2021

Globally, Atlantic salmon is the most cultured species of salmon: and is currently the most 
widely consumed salmon species. It is high in proteins, vitamins, and omega-3 fatty acids. 
The Covid-19 outbreak, on the other hand, has had an impact on the global salmon industry 
at every stage of the supply chain, including production, processing, and logistics. The result 
ZDV�D�VLJQL¿FDQW�GHFOLQH�LQ�6RXWK�$IULFD¶V�H[SRUW�YROXPHV��ZKLFK�IHOO�E\�����IURP�����5��
tons exported in 2020 to 16,012 tons valued at R1 750 045 in 2021.

Table 7.7: Atlantic salmon export markets in 2021

S p e c i e s Co u n t r y  
o f  D e s t i n a t i o n

Qu a n t i t y  Ex p o r t e d  
( To n s )

V a l u e  o f  
Qu a n t i t y  Ex p o r t e d  

( Z AR F OB)
At l a n t i c  s a l m o n Zimbabwe 3,435 R33 520

At l a n t i c  s a l m o n United States 2,300 R432 739

At l a n t i c  s a l m o n Ship/Aircraft 0,40 R1 617

At l a n t i c  s a l m o n Nigeria 0,150 R20 100

At l a n t i c  s a l m o n Namibia 3,601 R302 272

At l a n t i c  s a l m o n Mozambique 2,971 R453 313

At l a n t i c  s a l m o n Botswana 0,680 R76 523

TOTAL 1 6 , 01 2 R1 7 5 0 04 5

In 2021, South Africa exported an average of 1,4 tons of Atlantic salmon per month. The 
most was exported in June, ranging from 46%, followed by 17,9 and 19% in August and 
October, respectively (Figure 7.11).
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1@@

�D<1>D93�C1<=?> MoUambique 2,971 0453 313

�D<1>D93�C1<=?>  otswana 0,680 076 523

)$)�! ����� '� �������

'n 2021, 1outh Africa exported an average of 1,4 tons of Atlantic salmon per month. The 

most was exported in (une, ranging from 46�, followed by 17,9 and 19� in August and 

October, respectively (Figure 7.11).

Figure 7.11: Atlantic salmon volumes of monthly exports

7.7.7 Pacific 1almon exports 2021

1outh Africa exported only 31,59 tons of Pacific salmon worth 04 925 930 in 2021, a 

significant decrease of up to 57� from export volumes in 2020 (Table 7.8). ,amibia was 

the biggest buyer of Pacific salmon in 2021, importing roughly 74� of the total, followed 

by 8ambia with 13�,  otswana with 9�, MoUambique with 3�, Angola with 3�, and all 

other nations with imports of less than 1� each.
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Figure 7.11: Atlantic salmon volumes of monthly exports

7�7�7�3DFL¿F�6DOPRQ�H[SRUWV�2�2�

6RXWK�$IULFD� H[SRUWHG� RQO\� ���5�� WRQV� RI� 3DFL¿F� VDOPRQ� ZRUWK� 5�� �25 ���� LQ� 2�2��� D�
VLJQL¿FDQW�GHFUHDVH�RI�XS�WR�57��IURP�H[SRUW�YROXPHV�LQ�2�2���7DEOH�7�����1DPLELD�ZDV�
WKH�ELJJHVW�EX\HU�RI�3DFL¿F�VDOPRQ�LQ�2�2���LPSRUWLQJ�URXJKO\�7���RI�WKH�WRWDO��IROORZHG�E\�
Zambia with 13%, Botswana with 9%, Mozambique with 3%, Angola with 3%, and all other 
nations with imports of less than 1% each.

7DEOH�7����([SRUW�PDUNHWV�IRU�3DFL¿F�6DOPRQ�LQ�2�2�

S p e c i e s Co u n t r y  o f  d e s t i n a t i o n Qu a n t i t y  
e x p o r t e d  ( To n s )

V a l u e  o f  Qu a n t i t y  
Ex p o r t e d  ( Z AR 

F OB)
PDFL¿F VDOPRQ Zimbabwe 0,600 R22 785
PDFL¿F VDOPRQ Angola 1,200 R12 383
PDFL¿F VDOPRQ Antarctica 0,016 R3 415
PDFL¿F VDOPRQ Botswana 3,052 R620 238

PDFL¿F VDOPRQ Democratic Republic 
of Congo 0,005 R1 677

PDFL¿F VDOPRQ Eswatini 0,100 R12 532
PDFL¿F VDOPRQ Ethiopia 0,001 R538
PDFL¿F VDOPRQ Israel 0,699 R83 458
PDFL¿F VDOPRQ Lesotho 0,33 R14 803
PDFL¿F VDOPRQ Malawi 0,735 R21 519
PDFL¿F VDOPRQ Mozambique 1,025 R32 7400
PDFL¿F VDOPRQ Namibia 23,722 R3 665 585
PDFL¿F VDOPRQ Nigeria 0,016 R5950
PDFL¿F VDOPRQ Ship/Aircraft 0,002 R1002
PDFL¿F VDOPRQ Zambia 4 R132 645

TOTAL 3 1 , 5 9 R4  9 25  9 3 0
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6RXWK�$IULFD¶V� 3DFL¿F� VDOPRQ� H[SRUWV� ZHUH� ÀXFWXDWLQJ� LQ� 2�2��� IDOOLQJ� IURP� DQ� DYHUDJH�
monthly export of 2,6 tons to 1,8 to 1,5 tons. The highest export returns were only recorded 
in May, amounting to R721 597, while the lowest volumes were exported in September 
(Figure 7.12).

1@B

Figure 7.12: Pacific salmon volumes of monthly exports

7.7.8 Mussel exports 2021

The global musselis marFet is expected to be worth 31"4.1 billion by 2022, growing at 

a !A%0 of 4,6� between 2022 and 2032. 'n addition, the mussel marFet has seen 

exceptional growth in recent years, and this trend is expected to continue in the future. 

!onsumersi growing health concerns, as well as their growing Fnowledge of the 

advantages of mussel extracts, have had an impact on this trend. Mussel extract 

improves nerve cell function while also increasing bone and tissue sensitivity. Mussel 

extract is found in a wide range of supplement products, including immunity boosters 

and dietary supplements. 

1outh Africa exported 291 tons of mussel worth up to 015,7 million in 2021, a 174,528� 

annual rise from the previous year, when the country sold 106,41 tons worth 05,9 

million. The 3nited 1tates was the biggest importing marFet for this subsector, 

accounting for almost 71� of total trade, followed by ,amibia (9�) and #swatini (6�) 

(Table 7.9).
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7.7.8 Mussel exports 2021

The global mussel’s market is expected to be worth USD4.1 billion by 2022, growing at a 
CAGR of 4,6% between 2022 and 2032. In addition, the mussel market has seen exceptional 
growth in recent years, and this trend is expected to continue in the future. Consumers’ 
growing health concerns, as well as their growing knowledge of the advantages of mussel 
extracts, have had an impact on this trend. Mussel extract improves nerve cell function 
while also increasing bone and tissue sensitivity. Mussel extract is found in a wide range of 
supplement products, including immunity boosters and dietary supplements. 

South Africa exported 291 tons of mussel worth up to R15,7 million in 2021, a 174,528% 
annual rise from the previous year, when the country sold 106,41 tons worth R5,9 million. 
The United States was the biggest importing market for this subsector, accounting for almost 
71% of total trade, followed by Namibia (9%) and Eswatini (6%) (Table 7.9).

FINAL AQUACULTURE YEARBOOK 2022_DRAFT 9Nov.indd   81 2023/12/04   11:51



8 2 AQUACULTURE YEARBOOK 2022

S p e c i e s Co u n t r y  o f  D e s t i n a t i o n Qu a n t i t y  
Ex p o r t e d  ( To n s )

V a l u e  o f  Qu a n t i t y  
Ex p o r t e d  ( Z AR 

F OB)
M u s s e l s Singapore 5,85 R414 274

M u s s e l s United States 207,10 R12 322 624

M u s s e l s Tanzania 0,523 R32 193

M u s s e l s Zimbabwe 2,608 R167 461

M u s s e l s Zambia 4,3 R197462

M u s s e l s Seychelles 0,519 R22 618

M u s s e l s Saint Helena, Ascension, 
and Tristan da Cunha 0,022 R1 873

M u s s e l s Nigeria 2,610 R161 601

M u s s e l s Netherlands 0,050 R9200

M u s s e l s Namibia 27,347 R1 251 032

M u s s e l s Mozambique 5,647 R332 113

M u s s e l s Mauritius 3,744 R354 447

M u s s e l s Australia 7,678 R131 065

M u s s e l s Lesotho 0,866 R8 586

M u s s e l s Malawi 1,05 R73 036

M u s s e l s Kenya 0,609 R65 837

M u s s e l s Hong Kong 0,048 R15

M u s s e l s Botswana 2,252 R126 296

M u s s e l s Democratic Republic of Congo 0,957 R52 936

M u s s e l s Eswatini 17,747 R47 927

M u s s e l s Ghana 0,180 R12 347

TOTAL 29 1 R1 5 7 8 4  9 4 3

Table 7.9: Mussels export markets in 2021

6RXWK�$IULFD¶V�PXVVHOV� H[SRUW� KDV� ÀXFWXDWHG�PRQWKO\�� EXW� DQ� DYHUDJH� RI� �5� WRQV� ZRUWK�
R1,5 million and R3,7 million were exported from March to May and from May to July and 
August, respectively, before a steep decline in export appeared in September and December 
(Figure 7.13).
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Figure 7.13: Mussel volumes of monthly exports

7.7.9 Oyster exports 2021

The oyster industry was severely impacted by the Covid-19 pandemic in 2020, but it recovered 
in 2021. Volumes and consumption recovered very strongly in 2021, as a result, South Africa 
H[SRUWHG� 26�� WRQV� RI� R\VWHUV� YDOXHG� DSSUR[LPDWHO\�55��PLOOLRQ�� 6LJQL¿FDQW� TXDQWLWLHV� RI�
export proceeded to Hong Kong (41%), Taiwan (31%), Namibia (8%), the United States 
(7%), and China (6%), in that order (Table 7.10).

Table 7.10: Oyster export markets in 2021

S p e c i e s Co u n t r y  o f  D e s t i n a t i o n Qu a n t i t y  Ex p o r t e d  
( To n s )

V a l u e  o f  
Qu a n t i t y  Ex p o r t e d  

( Z AR F OB)
Oy s t e r s China 15,670 R2 102 052
Oy s t e r s Botswana 3,717 R25 788

Oy s t e r s Democratic Republic 
of Congo 8,051 R907 820

Oy s t e r s Eswatini 0,501 R78 670
Oy s t e r s Zambia 0,822 R46 655
Oy s t e r s Hong Kong 97,203 R18 406 721
Oy s t e r s Malaysia 0,721 R194 820
Oy s t e r s Lesotho 2,034 R124 610
Oy s t e r s Mozambique 3,288 R76 186
Oy s t e r s Malaysia 0,721 R194 820
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Oy s t e r s Namibia 20,658 R1 997 494

Oy s t e r s Saint Helena, Ascension, and 
Tristan da Cunha 0,409 R9 828

Oy s t e r s Ship/Aircraft 0,008 R1 627
Oy s t e r s Thailand 0,220 R5 8237
Oy s t e r s United Arab Emirates 0,047 R349
Oy s t e r s United States 19,840 R368 426
Oy s t e r s Tanzania 0,817 R65 101
Oy s t e r s Singapore 5,835 R1 063 775
Oy s t e r s Taiwan 82,446 R24 298 237
Oy s t e r s Ghana 0,151 R26 456
Oy s t e r s Zimbabwe 0,242 R12 742
TOTAL 26 3 , 4 05 R5 0 06 0 4 1 4

When compared to the same time in 2020, oyster exports grew by more than 15% from 
January to April 2021, with trade value climbing to R8,3 million (Figure 7.12). 

1@F

5hen compared to the same time in 2020, oyster exports grew by more than 15� from 

(anuary to April 2021, with trade value climbing to 08,3 million (Figure 7.12). 

Figure 7.14: Oyster volumes of monthly exports

7.7.10 Ornamentals exports 2021

Aquarium fish Feeping has been a popular hobby for millennia, and its growing 

popularity has resulted in a continuous increase in trade. !urrently, the sector is worth 

between �15 and �30 billion every year. Asia accounts for 55� of global marFet 

supplies. 'n 2021, 1outh Africa exported 3,33 tons of ornamentals to a value of 

0699 160. The industry saw no substantial change in terms of quantity exported 

between 2020 and 2021, but the value climbed dramatically by up to 87�. The top five 

(5) ornamental importing marFets are Mauritius (42�) and an unclassified marFet that 

imported up (43�), with the remainder going to neighbouring nations. The detailed trade 

for ornamental is shown below.
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Figure 7.14: Oyster volumes of monthly exports

7.7.10 Ornamentals exports 2021

$TXDULXP�¿VK�NHHSLQJ�KDV�EHHQ�D�SRSXODU�KREE\�IRU�PLOOHQQLD��DQG�LWV�JURZLQJ�SRSXODULW\�
has resulted in a continuous increase in trade. Currently, the sector is worth between 
$15 and $30 billion every year. Asia accounts for 55% of global market supplies. In 2021, 
South Africa exported 3,33 tons of ornamentals to a value of R699 160. The industry saw 
no substantial change in terms of quantity exported between 2020 and 2021, but the value 
FOLPEHG� GUDPDWLFDOO\� E\� XS� WR� �7��� 7KH� WRS� ¿YH� �5�� RUQDPHQWDO� LPSRUWLQJ� PDUNHWV� DUH�
0DXULWLXV� ��2��� DQG� DQ� XQFODVVL¿HG�PDUNHW� WKDW� LPSRUWHG� XS� �������ZLWK� WKH� UHPDLQGHU�
going to neighbouring nations. The detailed trade for ornamental is shown on next page.

FINAL AQUACULTURE YEARBOOK 2022_DRAFT 9Nov.indd   84 2023/12/04   11:51



8 5AQUACULTURE YEARBOOK 2022

Table 7.11: Ornamentals export markets in 2021

S p e c i e s Co u n t r y  o f  D e s t i n a t i o n Qu a n t i t y  Ex -
p o r t e d  ( To n s )

V a l u e  o f  Qu a n t i t y  
Ex p o r t e d  ( Z AR 

F OB)
Or n a m e n t a l s Zambia 0,016 R3 480

Or n a m e n t a l s Namibia 0,192 R33 800

Or n a m e n t a l s 8QFODVVL¿HG 1,380 R323 415

Or n a m e n t a l s Mauritius 1,390 R297 394

Or n a m e n t a l s Zimbabwe 0,134 R35 668

Or n a m e n t a l s Lesotho 0,200 R1 450

Or n a m e n t a l s Eswatini 0,9 R978

Or n a m e n t a l s Democratic Republic of 
Congo 0,12 R2 975

TOTAL 3 , 3 3 5 R6 9 9  1 6 0

South Africa traded 0,275 tons of ornamentals worth R58 263,33 per month on average, 
EXW�WKH�PRQWKO\�H[SRUWV�ZHUH�ÀDW��ZLWK�$SULO�DQG�2FWREHU�H[SRUWLQJ�WKH�PRVW��,Q�0DUFK�DQG�
September, the least amount was exported (Figure 7.15).

1@G

Table 7.11: Ornamentals export marFets in 2021 

(@5395C� �?E>DBI�?6��5CD9>1D9?>�
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�H@?BD54�
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$B>1=5>D1<C� 8ambia 0,016 03 480

$B>1=5>D1<C� ,amibia 0,192 033 800

$B>1=5>D1<C� 3nclassified 1,380 0323 415

$B>1=5>D1<C� Mauritius 1,390 0297 394

$B>1=5>D1<C� 8imbabwe 0,134 035 668

$B>1=5>D1<C� *esotho 0,200 01 450

$B>1=5>D1<C� #swatini 0,9 0978

$B>1=5>D1<C� "emocratic 0epublic of 
!ongo 0,12 02 975

)$)�! ����� '�������

1outh Africa traded 0,275 tons of ornamentals worth 058 263,33 per month on average, 

but the monthly exports were flat, with April and October exporting the most. 'n March 

and 1eptember, the least amount was exported (Figure 7.15). 

Figure 7.15: Ornamental monthly exports 
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Figure 7.15: Ornamental monthly exports

7.7.11 Scallop exports 2021

Scallops are one of the most traded and consumed seafoods in the world, with aquaculture 
accounting for the greater part of production. However, during 2021, the scallop industry 
reported lower volumes with high prices in the market. However, given that scallop production 
is constrained globally, the situation is anticipated to persist throughout 2023. On the other 
hand, South Africa exported about 8 tons of scallops for R318 929. Up to 90% more scallops 
ZHUH�H[SRUWHG�FRPSDUHG�WR�WKH�SUHYLRXV�\HDU��DQG�WKH�YDOXH�RI�H[SRUWV�LQFUHDVHG�VLJQL¿FDQWO\�

FINAL AQUACULTURE YEARBOOK 2022_DRAFT 9Nov.indd   85 2023/12/04   11:51



8 6 AQUACULTURE YEARBOOK 2022

by 165%. Zimbabwe (44%), Lesotho (39%) and Democratic Republic of the Congo (12%) 
were the main markets for scallops, while Malawi and Mozambique both imported (2% and 
less) (Figure 7.16 and Table 7.12).

Table 7.12: Scallop exports in 2021

S p e c i e s Co u n t r y  o f  D e s t i n a t i o n Qu a n t i t y  
Ex p o r t e d  ( To n s )

V a l u e  o f  Qu a n t i t y  
Ex p o r t e d  ( Z AR 

F OB)
S c a l l o p Mozambique 0,005 R1 402
S c a l l o p Malawi 0,005 R482
S c a l l o p Democratic Republic of Congo 1,027 R149 175
S c a l l o p Lesotho 3,128 R135 270
S c a l l o p Zimbabwe 3,575 R32 600
TOTAL 7 , 7 4 R3 1 8  9 29

From January to September 2021, South Africa exported less than one ton on average; 
KRZHYHU�� LQ�6HSWHPEHU�DQG�2FWREHU��H[SRUWV� LQFUHDVHG�VLJQL¿FDQWO\��DSSURDFKLQJ�YDOXHV�
ranging from R17 001 to R139 850 before reaching R24 121 in December (Figure 7.16). 

1@9

Figure 7.16: 1callop volumes of monthly exports

7.8 Trade Analysis of Fisheries 'mports

Table 7,13 shows the total quantity and value of imported aquaculture goods in 2021.

1outh Africa imported 13 933,53 tons of fisheries products in 2021, a 12� decline from 

the previous year�s imports of 15 850,45 tons. 'n terms of value, the interval range fell 

from 0595 736 130 in 2020 to 0345 763 558 in 2021. 'mports have typically been flat 

since peaFing in 2019 and then flattening out around 2020 and 2021.

Table 7.13: Total import quantity and the total cost of aquaculture species in 2021
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Figure 7.16: Scallop volumes of monthly exports

7 . 8  Tr a d e  An a l y s i s  o f  F i s h e r i e s  I m p o r t s

Table 7,13 shows the total quantity and value of imported aquaculture goods in 2021. South 
$IULFD�LPSRUWHG��������5��WRQV�RI�¿VKHULHV�SURGXFWV�LQ�2�2���D��2��GHFOLQH�IURP�WKH�SUHYLRXV�
year’s imports of 15 850,45 tons. In terms of value, the interval range fell from R595 736 130 
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LQ�2�2��WR�5��5�76��55��LQ�2�2���,PSRUWV�KDYH�W\SLFDOO\�EHHQ�ÀDW�VLQFH�SHDNLQJ�LQ�2����DQG�
WKHQ�ÀDWWHQLQJ�RXW�DURXQG�2�2��DQG�2�2��

Table 7.13: Total import quantity and the total cost of aquaculture species in 2021

S p e c i e s Qu a n t i t y  I m p o r t e d
( To n s )

V a l u e  o f  Qu a n t i t y  
I m p o r t e d

( Z AR F OB)
Ti l a p i a 10 922,68 R119 998 931

Tr o u t 1 141,22 R82 361 804

At l a n t i c  S a l m o n 1 027,22 R101 608 291

Ca r p 242,37 R3 478 811

CDW¿VK 203,2 R2 084 822

Or n a m e n t a l 194,79 R27 724 250

M u s s e l s 110,27 R4 255 295

Oy s t e r s 51,62 R2 433 568

PDFL¿F SDOPRQ 31,4 R503 374

S c a l l o p 6,37 R1 194 222

Ot h e r  a q u a t i c  i n v e r t e b r a t e s 2,39 R120 159

TOTAL 1 3  9 3 3 , 5 3 R3 4 5  7 6 3  5 5 8

Tilapia was the most common species imported into South Africa, accounting for 10 922,68 
tons. The amount of tilapia imported has grown by 5% from 10 377 tons in 2020. Trout was 
the second largest species, followed by Atlantic salmon, with 1 141,22 and 1 027,22 tons, 
respectively.

7 . 9  S o u t h  Af r i c a ’ s  t o p  1 0 Aq u a c u l t u r e  e x p o r t i n g  Co u n t r i e s  i n  2021
Figure 7.17 depicts the top ten nations that exported aquaculture goods to South Africa in 
2021, along with the relative quantities exported. China continues to be the largest supplier 
of aquaculture products, accounting for 78% of total imports into South Africa.
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111

Figure 7.17: Top 10 exporting countries 

!onsidering the significant quantities of tilapia imports reported in 2021, this might be 

owing to !hina is by far the greatest producer of tilapia, producing more than 10 922 

tons annually. ,orway ranFed second in terms of exports, contributing about 1 

087,91tons. *esotho accounted for approximately 22 per cent of total imports.  Most of 

the supplies are provided by operations near )atse "am, an enclave surrounded by 

1outh Africa. 
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7.9.1 Atlantic 1almon imports 2021

On a monthly basis, 1outh Africa imported an average of 85,6 tons of Atlantic salmon. 

&owever, the highest value of Atlantic salmon imported in 2021 in 1eptember was 089 
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monthly average quantity of Atlantic salmon will cost around 08 467 357.
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Figure 7.17: Top 10 exporting countries 

&RQVLGHULQJ� WKH� VLJQL¿FDQW� TXDQWLWLHV� RI� WLODSLD� LPSRUWV� UHSRUWHG� LQ� 2�2��� WKLV� PLJKW� EH�
owing to China is by far the greatest producer of tilapia, producing more than 10 922 tons 
annually. Norway ranked second in terms of exports, contributing about 1 087,91tons. 
Lesotho accounted for approximately 22 per cent of total imports.  Most of the supplies are 
provided by operations near Katse Dam, an enclave surrounded by South Africa. 

I m p o r t s  b y  S p e c i e s  2021
7.9.1 Atlantic Salmon imports 2021 

On a monthly basis, South Africa imported an average of 85,6 tons of Atlantic salmon. 
However, the highest value of Atlantic salmon imported in 2021 in September was 
R89 767 665, while the lowest quantity was R160 818 in July. Furthermore, in 2021, the 
monthly average quantity of Atlantic salmon will cost around R8 467 357.

FINAL AQUACULTURE YEARBOOK 2022_DRAFT 9Nov.indd   88 2023/12/04   11:51



8 9AQUACULTURE YEARBOOK 202211B

Figure 7.18: 1outh Africais Atlantic salmon monthly imports in 2021

Table 7.14 shows the total value of imports as well as the quantity of imports. 'n 2021, 

roughly 1 027,22 tons of Atlantic salmon were imported at a cost of 0101 608 291. 

According to the data, the total volume of imported Atlantic salmon fell by 2 025,37 tons 

between 2020 and 2021, for a loss of 0201 092 816. ,orway was the sole exporter of 

Atlantic salmon in 2021. The number of Atlantic salmon imported into 1outh Africa in 

2021 was 7� less than the previous year.

Table 7.14: Atlantic salmon imports in 2021 
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7.9.2 !arp imports 2021

1outh Africa imported carp throughout the year 2021, except for (uly, August, and 

"ecember. The months with the highest and lowest imports were (une (103,70 tons) 

and March (0,91 tons) respectively. !arp was imported into 1outh Africa at a monthly 
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Figure 7.18: South Africa’s Atlantic salmon monthly imports in 2021

Table 7.14 shows the total value of imports as well as the quantity of imports. In 2021, roughly 
1 027,22 tons of Atlantic salmon were imported at a cost of R101 608 291. According to the 
data, the total volume of imported Atlantic salmon fell by 2 025,37 tons between 2020 and 
2021, for a loss of R201 092 816. Norway was the sole exporter of Atlantic salmon in 2021. 
The number of Atlantic salmon imported into South Africa in 2021 was 7% less than the 
previous year.

Table 7.14: Atlantic salmon imports in 2021 

S p e c i e s Ex p o r t i n g  
Co u n t r y

Qu a n t i t y  
I m p o r t e d  ( To n s )

V a l u e  o f  Qu a n t i t y  
Ex p o r t e d

( Z AR F OB)
At l a n t i c  S a l m o n Norway 1 027,22 R101 608 291

TOTAL 1  027 , 22 R1 01  6 08  29 1

7.9.2 Carp imports 2021

South Africa imported carp throughout the year 2021, except for July, August, and December. 
The months with the highest and lowest imports were June (103,70 tons) and March 
(0,91 tons) respectively. Carp was imported into South Africa at a monthly average of 
20,2 tons. The maximum value of quantity exported for carp was R803 513 in June, and the 
lowest value of quantity exported was R87 355 in January. The monthly average quantity for 
carp in 2021 was R289 900,90.
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11C

average of 20,2 tons. The maximum value of quantity exported for carp was 0803 513 

in (une, and the lowest value of quantity exported was 087 355 in (anuary. The monthly 

average quantity for carp in 2021 was 0289 900,90.

Figure 7.19: 1outh Africahs carp monthly import trends in 2021

The total quantity imported, and the value of carp exported in 1outh Africa in 2021 are 

shown in Table 7.15. !arp imports totalled 242,37 tonnes, with a total value of 03 478 

811.  etween 2020 and 2021, the overall volume of carp imports increased by 237,52 

tons, with an 03 069 434 price increase.

!arp consumption grew in 2021, resulting in an increase in the total quantity of carp 

imported into 1outh Africa during the year 2021. !hina was the top exporter of carp, 

followed by (apan, with imports of 235,52 and 6,85 tons, respectively. !arp contributed 

significantly to the total amount of aquaculture goods imported into 1outh Africa in 2021.
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Figure 7.19: South Africa‘s carp monthly import trends in 2021

The total quantity imported, and the value of carp exported in South Africa in 2021 are 
shown in Table 7.15. Carp imports totalled 242,37 tonnes, with a total value of R3 478 811.
Between 2020 and 2021, the overall volume of carp imports increased by 237,52 tons, with 
an R3 069 434 price increase.

Carp consumption grew in 2021, resulting in an increase in the total quantity of carp imported 
into South Africa during the year 2021. China was the top exporter of carp, followed by 
-DSDQ��ZLWK�LPSRUWV�RI�2�5�52�DQG�6��5�WRQV��UHVSHFWLYHO\��&DUS�FRQWULEXWHG�VLJQL¿FDQWO\�WR�
the total amount of aquaculture goods imported into South Africa in 2021.

Table 7.15: Carp imports in 2021

S p e c i e s Ex p o r t i n g  
Co u n t r y

Qu a n t i t y  I m p o r t e d
( To n s )

V a l u e  o f  Qu a n t i t y  
Ex p o r t e d

( Z AR F OB)
Ca r p China 235,52 R2 759 831
Ca r p Japan 6,85 R718 980

TOTAL 24 2, 3 7 R3  4 7 8  8 1 1

FINAL AQUACULTURE YEARBOOK 2022_DRAFT 9Nov.indd   90 2023/12/04   11:51



9 1AQUACULTURE YEARBOOK 2022
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Figure 7.20: South Africa‘s total carp imports in 2021

7�����&DW¿VK�LPSRUWV�2�2�

&DW¿VK�ZDV�RQO\�LPSRUWHG�LQWR�6RXWK�$IULFD�DW�D�PRQWKO\�DYHUDJH�RI��6���WRQV�LQ�0D\��-XO\��
DQG�$XJXVW�2�2���+RZHYHU��WKH�KLJKHVW�YDOXH�RI�FDW¿VK�H[SRUWHG�ZDV�UHSRUWHG�LQ�$XJXVW��
valued at R1 009 015, while the lowest value was recorded in July, valued at R360 589.

11E

Figure 7.21: 1outh Africais catfish imports per month in 2021

The total volume imported, and the value of catfish exported in 1outh Africa are shown 

in Table 16. !atfish imports totalled 203,2 tons in 2021, with a total value of 02 084 822.

1outh Africa�s demand for catfish declined, resulting in a decrease in the overall number 

of catfish imported into the country. The myths and branding concerns surrounding 

catfish influence marFet demand.

Table 7.16: !atfish imports in 2021

(@5395C �H@?BD9>7��?E>DBI
&E1>D9DI��=@?BD54

�)?>C�

+1<E5�?6�&E1>D9DI�
�H@?BD54

�/�'��$��

�1D69C8 !hina 203,2 02 084 822

)$)�! ��� '������

7.9.4 Mussels imports 2021

'n 2021, 1outh Africa imported an average of 20,2 tons of mussels per month. 'n 

February 2021, the value of the total amount of mussels supplied was at its highest 

pointe01 771 222eand its lowest pointe023 380.

0
200000
400000
600000
�00000
1000000
1200000
1400000

0

20

40

60

�0

100

�&; �80; �8,867

Q
ua

nt
ity

 (t
on

s)

Months

�outh 	��i�a�s �at�ish �onth�y i��o�ts in ����

)LJXUH�7�2���6RXWK�$IULFD¶V�FDW¿VK�LPSRUWV�SHU�PRQWK�LQ�2�2�

7KH�WRWDO�YROXPH�LPSRUWHG��DQG�WKH�YDOXH�RI�FDW¿VK�H[SRUWHG�LQ�6RXWK�$IULFD�DUH�VKRZQ�LQ�
7DEOH��6��&DW¿VK�LPSRUWV�WRWDOOHG�2���2�WRQV�LQ�2�2���ZLWK�D�WRWDO�YDOXH�RI�52������22� South 
$IULFD¶V�GHPDQG�IRU�FDW¿VK�GHFOLQHG��UHVXOWLQJ�LQ�D�GHFUHDVH�LQ�WKH�RYHUDOO�QXPEHU�RI�FDW¿VK�
imported into the country. 7KH�P\WKV�DQG�EUDQGLQJ�FRQFHUQV�VXUURXQGLQJ�FDW¿VK�LQÀXHQFH�
market demand.
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7DEOH�7��6��&DW¿VK�LPSRUWV�LQ�2�2�

S p e c i e s Ex p o r t i n g  
Co u n t r y

Qu a n t i t y  I m p o r t e d
( To n s )

V a l u e  o f  Qu a n t i t y  
Ex p o r t e d

( Z AR F OB)
CDW¿VK China 203,2 R2 084 822
TOTAL 203 , 2 R2 08 4  8 22

7.9.4 Mussels imports 2021

In 2021, South Africa imported an average of 20,2 tons of mussels per month. In 
February 2021, the value of the total amount of mussels supplied was at its highest point – 
R1 771 222 - and its lowest point - R23 380.

11F

Figure 7.22: 1outh Africais mussel imports per month in 2021

'n 2021, the total quantity imported, and the value of mussel supplied to 1outh Africa 

are shown in Table 17. The total amount of mussels imported items was 110,27 tons, 

valued at 04 255 295. 'ndicating an enormous decrease of approximately 217,17 tons 

over the previous year. !hina leads in mussel exports to 1outh Africa, followed by 

"enmarF and ,ew 8ealand, with imports totalling 96,86, 10,68, and 1,27 tons, 

respectively.

Table 7.17: Mussels imports 2021
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"ECC5<C ,ew 8ealand 1,27 0951 813

"ECC5<C Portugal 0,74 066 877
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Figure 7.22: South Africa’s mussel imports per month in 2021

In 2021, the total quantity imported, and the value of mussel supplied to South Africa are 
shown in Table 17. The total amount of mussels imported items was 110,27 tons, valued 
at R4 255 295. Indicating an enormous decrease of approximately 217,17 tons over the 
previous year. China leads in mussel exports to South Africa, followed by Denmark and New 
Zealand, with imports totalling 96,86, 10,68, and 1,27 tons, respectively.
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Table 7.17: Mussels imports  

S p e c i e s Ex p o r t i n g  Co u n t r i e s Qu a n t i t y  I m p o r t e d
( To n s )

V a l u e  o f  Qu a n t i t y  Ex p o r t e d
( Z AR F OB)

M u s s e l s China 96,86 R3 153 127
M u s s e l s Denmark 10,68 R43 438
M u s s e l s Namibia 0,72 R40 040
M u s s e l s New Zealand 1,27 R951 813
M u s s e l s Portugal 0,74 R66 877
TOTAL 1 1 0, 27 R4  25 5  29 5

Figure 7.23: South Africa’s mussel imports in 2021
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7.9.5 Ornamentals imports 2021

In 2021, a total of 194,79 tons of ornamentals were imported into South Africa. In terms 
of value, the highest proportion was recorded in November at R3 131 139, and the lowest 
quantity was recorded in December at R1 224 459.

11H

Figure 7.24: 1outh Africais total monthly imports for ornamentals in 2021

The total amount of ornaments imported in 1outh Africa for the calendar year 2021 are 

shown in Table 7.18. Approximately 194,79 tons of ornamental imports amounting 

027 724 250 in value were imported in total in 2021. 5hen compared to the previous 

year, import quantities increased by 19,18 tons and increased in value by 04 919 537. 

1ri *anFa was the leading exporter of ornamentals, followed by 'ndonesia and 

1ingapore, with 47,01, 29,22, and 28,82 tons, respectively. 

Table 7.18: Ornamental imports in 2021
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$B>1=5>D1< !olombia 2,43 0216617

$B>1=5>D1< "0! 0,31 041 568

$B>1=5>D1< %ermany 0,27 043 307
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Figure 7.24: South Africa’s total monthly imports for ornamentals in 2021

The total amount of ornaments imported in South Africa for the calendar year 2021 
are shown in Table 7.18. Approximately 194,79 tons of ornamental imports amounting 
R27 724 250 in value were imported in total in 2021. When compared to the previous 
year, import quantities increased by 19,18 tons and increased in value by R4 919 537. 
Sri Lanka was the leading exporter of ornamentals, followed by Indonesia and Singapore, 
with 47,01, 29,22, and 28,82 tons, respectively. 

N OTES
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Table 7.18: Ornamental imports in 2021

S p e c i e s Ex p o r t i n g  
Co u n t r y Qu a n t i t y  I m p o r t e d  ( To n s )

V a l u e  o f  
Qu a n t i t y  I m p o r t e d  

( Z AR F OB)
Or n a m e n t a l Australia 1,217 R709 968

Or n a m e n t a l Colombia 2,43 R216617

Or n a m e n t a l DRC 0,31 R41 568

Or n a m e n t a l Germany 0,27 R43 307

Or n a m e n t a l India 0,15 R14 019

Or n a m e n t a l Indonesia 29,22 R3 295 357

Or n a m e n t a l Israel 17,99 R4 031 943

Or n a m e n t a l Japan 2,92 R327 256

Or n a m e n t a l Kenya 16,73 R1 006 777

Or n a m e n t a l Malaysia 8,28 R810 450

Or n a m e n t a l Martinique 0,45 R28 983

Or n a m e n t a l Nigeria 1,06 R177 457

Or n a m e n t a l Philippines 2,17 R133 208

Or n a m e n t a l Qatar 7 R7 078

Or n a m e n t a l Singapore 28,82 R6 996 458

Or n a m e n t a l Sri Lanka 47,01 R3 630 882

Or n a m e n t a l Taiwan 1,99 R709 832

Or n a m e n t a l Thailand 24,08 R4 021 950

Or n a m e n t a l Turkey 0,61 R54 215

Or n a m e n t a l United Kingdom 0,81 R18 158

Or n a m e n t a l United States 0,11 R57 478

Or n a m e n t a l Venezuela 0,59 R53 830

Or n a m e n t a l Vietnam 6,68 R1 337 459

TOTAL 1 9 4 , 7 9 R27  7 24  25 0
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7.9.6 Oysters imports 2021

In 2021, South Africa imported 4,3 tons of oysters per month. October experienced the 
highest number of oyster imports to South Africa, with 12,05 tons imported, while August 
received the lowest number, with 1,9 tons supplied. Oyster imports were valued R529 470 
in terms of value, with R64 000 being the lowest value, but the monthly average value for 
oysters was R202 797,30.

1B@

Figure 7.25: Oyster imports per month in 1outh Africa in 2021

Table 7.19 shows the total amount imported and the value of oysters exported in 1outh Africa 

in 2021. The total amount of oysters imported in 2021 was 51,62 tons, with a total value of 

02 433 568. The statistics reveal a reduction in volumes of imports (106,44 tons) and a 

decrease in value of 010 164 425 in comparison to the previous year. ,amibia was the largest 

exporter of oysters between these two countries, followed by !hina, with 44,37 and 7,25 tons 

exported, respectively. Oysters contributed 0,4� of all aquaculture products imported into 

1outh Africa by 2021.

Table 7.19: Oyster imports in 2021
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Figure 7.25: Oyster imports per month in South Africa in 2021

Table 7.19 shows the total amount imported and the value of oysters exported in South Africa 
in 2021. The total amount of oysters imported in 2021 was 51,62 tons, with a total value 
of R2 433 568. The statistics reveal a reduction in volumes of imports (106,44 tons) and 
a decrease in value of R10 164 425 in comparison to the previous year. Namibia was 
the largest exporter of oysters between these two countries, followed by China, with 
44,37 and 7,25 tons exported, respectively. Oysters contributed 0,4% of all aquaculture 
products imported into South Africa by 2021.

Table 7.19: Oyster imports in 2021

S p e c i e s Ex p o r t i n g  Co u n t r y Qu a n t i t y  I m p o r t e d
( To n s )

V a l u e  o f  Qu a n t i t y  
Ex p o r t e d

( Z AR F OB)
Oy s t e r s China 7,25 R110 167

Oy s t e r s Namibia 44,37 R2 323 401

TOTAL 5 1 , 6 2 R2 4 3 3  5 6 8
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Figure 7.26: South Africa’s total quantity of oyster imports in 2021

7���7�3DFL¿�F�6DOPRQ�LPSRUWV�2�2�

,Q� 2�2��� 6RXWK� $IULFD� LPSRUWHG� DQ� DYHUDJH� RI� 2�6� WRQV� RI� 3DFL¿�F� VDOPRQ� SHU� PRQWK�
Approximately 9.98 tons, were imported in March. 7KH� KLJKHVW� YDOXH� RI� 3DFL¿�F� VDOPRQ�
exported was reported in October, valued at R167 769, while the lowest value was recorded 
in November.

1B1

Figure 7.26: 1outh Africais total quantity of oyster imports in 2021

7.9.7 Pacific 1almon imports 2021

'n 2021, 1outh Africa imported an average of 2,6 tons of Pacific salmon per month.

Approximately 9.98 tons, were imported in March. The highest value of Pacific salmon 

exported was reported in October, valued at 0167 769, while the lowest value was 

recorded in ,ovember.

Figure 7.27: 1outh Africais Pacific salmon imports per month in 2021

Table 7.20 shows the total number and value of imported Pacific salmon into 1outh 

Africa in 2021. Pacific salmon imports were 31,74 tons, worth 0505 374 in total. Malawi 
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)LJXUH�7�27��6RXWK�$IULFD¶V�3DFL¿�F�VDOPRQ�LPSRUWV�SHU�PRQWK�LQ�2�2�
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2�2���3DFL¿�F�VDOPRQ�LPSRUWV�ZHUH����7��WRQV��ZRUWK�55�5��7��LQ�WRWDO��0DODZL�ZDV�WKH�WRS�
H[SRUWHU�RI�3DFL¿�F�VDOPRQ��IROORZHG�E\�7DQ]DQLD�DQG�1LJHULD��ZLWK�LPSRUWV�UDQJLQJ�IURP�5�2�
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imported into South Africa.
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7DEOH�7�2���3DFL¿�F�VDOPRQ�LPSRUWV�LQ�2�2��

S p e c i e s Ex p o r t i n g  
Co u n t r y

Qu a n t i t y  
I m p o r t e d  

( To n s )

V a l u e  o f  Qu a n t i t y  
Ex p o r t e d

( Z AR F OB)

PDFL¿ F VDOPRQ Egypt 0,0075 R1 932
PDFL¿ F VDOPRQ Ghana 0,7 R709
PDFL¿ F VDOPRQ Malawi 14,57 R28 892
PDFL¿ F VDOPRQ Mozambique 2,7 R13 500
PDFL¿ F VDOPRQ Nigeria 5,62 R29 041
PDFL¿ F VDOPRQ Tanzania 7 R30 615
PDFL¿ F VDOPRQ United Kingdom 0,88 R392 858
PDFL¿ F VDOPRQ United States 0,0083 R6 377
PDFL¿ F SDOPRQ Zambia 0,25 R1 450

TOTAL 3 1 , 7 4 R5 05  3 7 4
Source: South African Revenue Service (SARS), 2021

)LJXUH�7�2���6RXWK�$IULFD¶V�3DFL¿�F�VDOPRQ�LPSRUWV

7.9.8 Tilapia imports 2021

South Africa imported 910,2 tons of Tilapia each month, valued at R9 999 910,90. The 
largest amount spent on tilapia imports was R20 366 457 in May, while the lowest amount 
was R4 058 403 in March.
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1BC

Figure 7.28: 1outh Africais Pacific salmon imports

7.9.8 Tilapia imports 2021

1outh Africa imported 910,2 tons of Tilapia each month, valued at 09 999 910,90.  The 

largest amount spent on tilapia imports was 020 366 457 in May, while the lowest 

amount was 04 058 403 in March.

Figure 7.29: 1outh Africais tilapia imports per month in 2021
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Figure 7.29: South Africa’s tilapia imports per month in 2021

Table 22 illustrates the total number and value of tilapia imports into South Africa in 2021. 
Based on forecasts, South Africa imported approximately 10 922,68 tons worth R110 998 931.
The tilapia industry experienced an enormous increase in import quantities of approximately 
545,3 tons and an R2 186 344 increase in value. Tilapia imports to South Africa have increased 
as demand from other African markets continues to rise.

Table 7.21: Tilapia imports in 2021

S p e c i e s Ex p o r t i n g  Co u n t r y Qu a n t i t y  I m p o r t e d
( t o n s )

V a l u e  o f  Qu a n t i t y  
Ex p o r t e d

( Z AR F OB)
Ti l a p i a Canada 0,00019 R13 265
Ti l a p i a China 10319,96 R109 530 691
Ti l a p i a Denmark 51 R658 792
Ti l a p i a India 50,23 R773 795
Ti l a p i a Indonesia 18 R853 893
Ti l a p i a Mozambique 20 R772 876
Ti l a p i a Namibia 78 R1 170 780
Ti l a p i a Zambia 54,87 R2 048 525
Ti l a p i a Zimbabwe 30,03 R1 079 049
Ti l a p i a Vietnam 277,59 R2 711 915
Ti l a p i a 8QFODVVL¿�HG 23 R385 250

TOTAL 1 0 9 22, 6 8 R1 1 9  9 9 8  9 3 1

Source: South African Revenue Service (SARS), 2021
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China was the leading  exporter of tilapia, followed by Vietnam and Zambia, with total 
shipments ranging from 54,87 to 10 319,96 tons.  As a result, tilapia made up 78% of all 
aquaculture goods imported into South Africa.

Figure 7.30: South Africa’s tilapia imports in 2021

7.9.9 Trout imports 2021

Trout was imported into South Africa at a monthly average of 95,1 tons costing R686 342. 
The largest amount was imported in December, totalling 295,78 tons, while the lowest 
amount was imported in April, totalling 14,65 tons. In terms of value, the largest import value 
was R23 550 986 in December, and the lowest was R3 363 000 in February (Figure 7.31).
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7.9.9 Trout imports 2021

Trout was imported into 1outh Africa at a monthly average of 95,1 tons costing 0686 

342. The largest amount was imported in "ecember, totalling 295,78 tons, while the 

lowest amount was imported in April, totalling 14,65 tons. 'n terms of value, the largest 

import value was 023 550 986 in "ecember, and the lowest was 03 363 000 in February 

(Figure 7.31).

0
1000000
2000000
3000000
4000000
5000000
6000000
7000000
�000000
�000000
10000000

0
30
60
�0
120
150
1�0
210
240
270
300

�&
28
&5;

�*
'58
&5;

�&
5(- �4

5.0
�&
;

�8
2* �8

0;

�8
,8
67

 *
47*
1'
*5

�(
73'
*5

�3
9*
1'
*5

�*
(*
1'
*5

Q
ua

nt
ity

 (t
on

s)

Months

�outh 	��i�a�s t�out �onthy i��o�ts in ����

Figure 7.31: South Africa’s trout imports per month in 2021
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7KH�WRWDO�DPRXQW�RI�WURXW�LPSRUWV�ZDV�������22�WRQV��YDOXHG�DW�5�2��6�������7KLV�UHÀ�HFWV�D�
decline in both quantity and value of approximately 49,83 tons and R4 423 798, respectively. 
Lesotho and Norway are the only two countries that export trout to South Africa. In 2021, 
Lesotho was the leading trout exporter, followed by Norway, with imports of 1 080,53 tons 
and 60,69 tons, respectively.

Table 7.22: Trout imports in 2021

S p e c i e s Ex p o r t i n g  Co u n t r y Qu a n t i t y  I m p o r t e d V a l u e  o f  Qu a n t i t y  Ex p o r t e d  
( Z AR F OB)

Tr o u t Lesotho 1 080,53 R78 551 958
Tr o u t Norway 60,69 R3 809 846

TOTAL 1  1 4 1 , 22 R8 2 3 6 1  8 04

Lesotho

Norway

5%

95%

Figure 7.32: South Africa’s trout imports in 2021

7.9.10 Scallop imports 2021

Scallop was imported into South Africa at a rate of 0.5% on average in January, June, 
November, and December of 2021. In November, the largest amount spent on scallop 
imports was R373 872, while the lowest amount was R7 842 which was spent in January. 
The average monthly pricing of the quantities imported, on the other hand, was predicted to 
be R99 518,50.
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The total quantity imported, and the value of scallop exported to 1outh Africa in 2021 

are shown in Table 7.23 below. 'n 2021, the overall volume of scallop imports was 6,37 
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imported declined by 12,28 tons, with a value decrease of 077 695. This could be 
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Table 7.23: 1callop imports in 2021
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Figure 7.33: South Africa’s scallop imports per month in 2021

The total quantity imported, and the value of scallop exported to South Africa in 2021 are 
shown in Table 7.23 below. In 2021, the overall volume of scallop imports was 6,37 tons, 
with a total value of R1 194 222. From 2020 to 2021, the total amount of scallop imported 
declined by 12,28 tons, with a value decrease of R77 695. This could be explained by lower 
consumption of scallops notably during the restricted period. Additionally, China is the main 
exporter of scallops followed by the United Kingdom.

Table 7.23: Scallop imports in 2021

S p e c i e s Ex p o r t i n g  Co u n t r y Qu a n t i t y  I m p o r t e d  
i n  ( To n s )

V a l u e  o f  Qu a n t i t y  
Ex p o r t i n g
( Z AR F OB)

S c a l l o p China 4,52 R323 833

S c a l l o p Netherlands 1,05 R496 517

S c a l l o p United States 0,80 R373 872

TOTAL 6 , 3 7 R1  1 9 4  222
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Figure 7.34: South Africa’s imports for scallop in 2021

Table 7.24: Other aquatic invertebrates

S p e c i e s Ex p o r t i n g  
Co u n t r y

Qu a n t i t y  I m p o r t e d  
( To n s )

V a l u e  o f  Qu a n t i t y  
I m p o r t e d

( Z AR F OB)

Ot h e r  a q u a t i c  
i n v e r t e b r a t e s Namibia 1,34 R85 519

Ot h e r  a q u a t i c  
i n v e r t e b r a t e s Vietnam 1,05 R35 000

TOTAL 2, 3 9 R1 20 5 1 9

7 . 1 0 Tr a d e  Ba l a n c e
South Africa exported 3 887,35 tons of aquaculture goods worth R830 838 385 and imported 
13 933,53 tons of aquaculture goods worth R345 643 368 in 2021. Even though the country’s 
export volumes were lower, the value of exports exceeded the cost of its imports, resulting 
in a trade surplus of about R385 191 122. In comparison to the previous year, balance 
RI� WUDGH� LPSURYHG� VLJQL¿FDQWO\�� DV� WKH� FRXQWU\� KDG� D� WUDGH� GH¿FLW� RI� DSSUR[LPDWHO\�
-R46 946 585 in 2020.
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Table 7.25: Balance of Trade

Species
Value of Quantity 

Exported  
(ZAR FOB)

Imports Trade Balance

Abalone R717 721 649 0 R717 721 649

Catfish R5 517 499 R2 084 822 R3 432 677

Carp R48 660 R3 478 811 -R34 330 151

Trout 6 662 943 R82 361 804 -R75 698 861

Tilapia 27 348 213 R119 998 931 -R92 650 718

Atlantic Salmon R1 750 045 R101 608 291 -R99 858 246

Pacific Salmon R4 925 930 R503 374 R4 422 556

Mussels 15 784 943 R4 255 295 R11 529 648

Oysters R50 060 414 R2 433 568 -R47 626 846

Ornamentals R699 160 R27 724 250 -R875 293

Scallop R318 929 R1 194 222 -R875 293

TOTAL R830 838 385 R345 643 368 R385 191 122
Source: South African Revenue Service (SARS), 2021

Major markets for fish, crustaceans, molluscs, and other aquatic invertebrates produced in 
South Africa are shown above. Major export destinations for 2021 were Hong Kong, China, 
Taiwan, the United States of America, Spain, Australia, and other African countries. Malawi 
remains the largest importer of South African aquatic products, accounting for up to 39%, 
followed by Hong Kong at 23% Taiwan, and the United States at 10%, and Mozambique, 
China, Namibia, the Democratic Republic of Congo, Australia, and Zambia each contributing 
less than 9%.

NOTES
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8 .  AQUACULTURE EN V I RON M EN TAL I N TEG RI TY
8 . 1  En v i r o n m e n t a l  I n t e g r i t y
The concept of sustainable development in the context of aquaculture, seeks to optimise 
WKH�VRFLDO�DQG�HFRQRPLF�EHQH¿WV�DULVLQJ�IURP�WKH�XVH�RI�QDWXUDO�UHVRXUFHV��ZKLOH�SURWHFWLQJ�
the biological diversity and maintaining the ecosystem function. The aquaculture industry 
in South Africa has learnt some important lessons over time through implementation of 
new ventures; following internationally acceptable practices as well as through aggressive 
South African-based research, and have, therefore, developed commonly accepted “best 
management practices” to minimise the impacts associated with these operations.  

Owing to the high capital investment of aquaculture, it is in the best interest that operators 
HQVXUH�WKDW�WKH\�PDLQWDLQ�D�KHDOWK\�HQYLURQPHQW�LQ�ZKLFK�WKH\�FXOWLYDWH�WKHLU�¿VK�DQG�VKHOO¿VK��
whether the operation is located on land or in the ocean. Precautionary approaches are 
advocated for many aquaculture practices, particularly with regards to the use of alien invasive 
species and special considerations are given to sensitive habitats. The development and 
application of the Environmental Impact Assessment (EIA) process combined with regular 
environmental monitoring assists in providing effective management measures targeting 
individual farms as well as farm clusters such is the case with Aquaculture Development 
Zones (ADZs).

8 . 2 H o w  i s  G o v e r n m e n t  En s u r i n g  t h e  D e v e l o p m e n t  o f  a  S u s t a i n a b l e  Aq u a c u l t u r e  
S e c t o r  i n  S o u t h  Af r i c a ?
The Sub directorate: Aquatic Animal Health and Environmental Interactions under the 
D: SAM renders technical advisory services regarding environmental management and 
monitoring by reviewing and commenting on EIAs for aquaculture operations as well as 
providing inputs into developments that may have an adverse impact on existing industry. 
The DFFE aims to create an enabling environment for the development and growth of 
6RXWK� $IULFDQ� DTXDFXOWXUH� WKURXJK� WKH� HVWDEOLVKPHQW� RI� $'=V�� 7KH� ¿UVW� SKDVH� RI� WKH�
development of an ADZ is undertaking the basic assessment process for the proposed 
project area by meeting environmental legislative requirements. While the second phase 
includes pursuing funding and managing the process of installation of basic infrastructure 
such as roads, electricity, security fences, reservoirs, water pumps, water extraction and 
discharge pipelines which are installed for the land-based ADZs while sea-based ADZs 
require ongoing management and monitoring of the implementation phase of the ADZ. The 
SXUSRVH� RI�ZKLFK� LV� WR� HQFRXUDJH� LQYHVWRU� DQG� FRQVXPHU� FRQ¿GHQFH�� FUHDWH� LQFHQWLYHV�
for industry development, while providing marine aquaculture services, managing the risks 
associated with aquaculture as well as providing skills development and employment for 
coastal communities. 
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8 . 3  Aq u a c u l t u r e  D e v e l o p m e n t  Z o n e s  I n i t i a t e d  b y  t h e  D e p a r t m e n t  o f  F o r e s t r y ,  F i s h e r i e s  
a n d  t h e  En v i r o n m e n t  
To promote the growth of the aquaculture sector in a sustainable manner and create and 
HQDEOLQJ� HQYLURQPHQW�� WKH� '))(� KDV� LGHQWL¿HG� ODQG� DQG� VHD�EDVHG� VLWHV� VXLWDEOH� IRU�
aquaculture activities along the South African coastline. These suitable sites are referred to 
DV�$'=V��DQ�DUHD�WKDW�KDV�EHHQ�HDUPDUNHG�VSHFL¿FDOO\�IRU�DTXDFXOWXUH�DFWLYLWLHV��7KH�EHQH¿WV�
RI�$'=V�DUH�WR�HQFRXUDJH�LQYHVWRU�FRQ¿GHQFH��FUHDWH�LQFHQWLYHV�IRU�LQGXVWU\�GHYHORSPHQW��
provide aquaculture services; manage the risks associated with aquaculture; job creation; 
VNLOOV�GHYHORSPHQW��HPSRZHUPHQW�RI�UXUDO�FRPPXQLWLHV�DQG�PRVW�LPSRUWDQWO\�EHQH¿W�IURP�
Special Economic Zones incentives. 

The goals of the DFFE are to negotiate and obtain consent from the landowners; undertake 
EIA process where necessary; declare an ADZ; install the required basic infrastructure 
(roads, electricity, security fence, reservoir, water pump, water extraction and discharge 
pipeline) and the establish support facilities, for example, processing establishment and 
laboratories. The establishment of several ADZs have been undertaken by the DFFE over 
the past few years. Table 1 below outlines details of the various DFFE-led ADZ projects 
currently being pursued by the DFFE, which are at different stages of implementation:

N OTES
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Table 8.1. Summary of the Department of Forestry, Fisheries and the Environment-led 
aquaculture development zones

1. Qolora 
ADZ (EC)

Ar e a 26,4 ha (land-based zone)

Ta r g e t e d  s p e c i e s 0DULQH�¿Q¿VK��DEDORQH�DQG�VHDZHHG

P o t e n t i a l  P r o d u c t i o n  Possibility of developing two 300 ton abalone/seaweed farms 
DQG�D�FRPELQDWLRQ�RI�¿VK�IDUPV��7RWDO�SURGXFWLRQ�FDSDFLW\�H[SHFWHG�LV�DV�IROORZV�
•       600 tons of abalone production capacity (integrated abalone/seaweed farming) 

at 11 m to 12 m above sea level.
���������5�5���WRQV�RI�¿Q¿VK�DW��5�P�WR�25�P�DERYH�VHD�OHYHO

Ye a r  t h e  EI A w a s  i n i t i a t e d  BA undertaken in 2010/11

Ye a r  t h e  EA w a s  i s s u e d  EA 1st issue September 2011
1st extension to September 2014
2nd extension to September 2017
3rd extension to September 2023

Cu r r e n t  S t a t u s  A request was made by the DFFE on behalf of the applicant, the 
community trust, to the provincial department in May 2020. The request was granted 
in October 2020. The EA extension has been granted for a further three years till 
September 2023, by which time the applicant is to commence with one of the listed 
activities, as per the EA. All permits are in place for the construction and operation 
of the ADZ apart from the Coastal Waters Discharge Permit which will be issued to 
the individual farms during the operation phase.

2. Algoa Bay 
ADZ (EC)

Ar e a 1 146 ha (sea-based zone)

Ta r g e t e d  s p e c i e s  0DULQH�¿Q¿VK��R\VWHUV�DQG�PXVVHOV

P o t e n t i a l  P r o d u c t i o n  Al g o a  1 :  218 ha of mussel production (approximately 6 
mussel farms) and 94 ha of oyster production. A viable mus-
sel operation requires an annual production volume of ±500 
tons and approximately 38 ha of space
Al g o a  6 :  479 ha (approximately 16 oyster farms)
Al g o a  7 : ��55�KD�±�7KUHH�¿Q¿VK�RSHUDWRUV�SURGXFHG�� ����
WRQV�LQ�WKH�¿UVW�\HDU�RI�WKH�SLORW�VWXG\�DQG�XS�WR�� ����WRQV�
by the third year.

Ye a r  t h e  EI A w a s  i n i t i a t e d  1st BA undertaken in 2010-2014

Ye a r  t h e  EA w a s  i s s u e d  2nd BA undertaken in 2018/19
1st EA issued in July 2014
1st appeal decision issued August 2015
2nd EA issued in February 2020
2nd appeal decision issued in June 2021

Cu r r e n t  S t a t u s  One farm is currently operational in the Port Elizabeth Harbor 
(within Algoa 6). The EA was issued in February 2021 and appeal process was 
initiated, 34 appeals were received, and the decision was reached in June 2021 
by the Minister of Justice and Correctional Services who took the decision to 
uphold the EA thereby dismissing the appeals. The Branch Fisheries Management 
proceeded to begin internal discussions around the implementation of the ADZ, 
the Aquaculture Management Committee nomination letters were sent out to the 
UHVSHFWLYH�GHSDUWPHQWV�ZKR�KDYH�D�PDQGDWH�RYHU�DTXDFXOWXUH�WR�QRPLQDWH�RI¿FLDOV�
to represent their respective departments on the committee.
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3. Amatikulu 
ADZ 
(KwaZu-
lu-Natal)

Ar e a  Approximately 37 ha to be used for aquaculture (12,6 ha for freshwater 
production and 24,6 ha for marine production)

Ta r g e t e d  s p e c i e s  2UQDPHQWDOV��SUDZQV��PDULQH�DQG�IUHVKZDWHU�¿Q¿VK��VHD�
cucumbers and crocodiles.

P o t e n t i a l  P r o d u c t i o n  $SSUR[LPDWHO\�����WRQV�RI�WDEOH�¿VK�SHU�DQQXP

Ye a r  t h e  EI A w a s  i n i t i a t e d  BA undertaken in 2018/19

Ye a r  t h e  EA w a s  i s s u e d  Refusal of the EA July 2019 and appeal decision 
October 2021

Cu r r e n t  S t a t u s  The appeal decision regarding the appeal against the decision 
to refuse an EA to the Branch Fisheries Management was issued by the Minister 
of Justice and Constitutional Service in October 2021.

4. Saldanha 
Bay ADZ 
(Western 
Cape)

Ar e a  A total of 464 ha of currently allocated area exist in the ADZ, of which 151 ha 
were operational in 2018. With a further 420 ha area for new production.

Ta r g e t e d  s p e c i e s  The following species are considered for farming in the ADZ:

Cu r r e n t l y  c u l t i v a t e d  b i v a l v e  s p e c i e s :
����3DFL¿F�R\VWHU
•   Mediterranean and Black mussel
NHZ LQGLJHQRXV VKHOO¿VK VSHFLHV�
•   Abalone
•   South African scallop
NHZ LQGLJHQRXV ¿Q¿VK VSHFLHV�
•   White Stumpnose
•   Kabeljou
•   Yellowtail
$OLHQ ¿Q¿VK VSHFLHV�
•   Atlantic salmon
•   Coho salmon
•   King/Chinook salmon
•   Rainbow and Brown trout
•   Seaweed

P o t e n t i a l  P r o d u c t i o n
����/LPLWHG�WR��� ����WRQV�SHU�DQQXP�RI�VKHOO¿VK��FDQ�LQFUHDVH�DIWHU�WZR�\HDUV�RI�

monitoring)
����)LQ¿VK�SURGXFWLRQ�OLPLWHG�WR�������WRQV�SHU�DQQXP
����)LQ¿VK�SURGXFWLRQ�FDQ�DFKLHYH�XS�WR�5�����WRQV�SHU�DQQXP�RYHU�¿YH�\HDUV

F u t u r e  g r o w t h :
•   Environmental authorisation to increase production to 15 000 tons
•   Increase in the number of direct jobs to ±2 500 (5-fold increase)
•   255 ha of new water space has been issued to 4 existing projects and 14 new 

entrants (primarily PDIs and SMMEs)

Ye a r  t h e  EI A w a s  i n i t i a t e d  BA undertaken in 2016/17
1st Part 1 amendment application May 2019
2nd Part 1 amendment application August 2020

Ye a r  t h e  EA w a s  i s s u e d  EA issued in January 2018
Appeal decision issued on June 2018
1st Part 1 amendment appeal decision issued July 2019
2nd Part 1 amendment appeal decision issued in July 
2021
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AQUATI C AN I M AL H EALTH  P ROG RAM M ES

CH AP TER 9

4. Saldanha 
Bay ADZ 
(Western 
Cape)

Cu r r e n t  S t a t u s  
•   In 2021, there were twenty-seven (27) aquaculture farmers from Saldanha Bay 

registered on the Rights Register with only three (3) inactive farms producing 
approximately 3 600 tons of mussels and oysters in the bay.

•   One farm producing under 50 tons of trout under a pilot phase.
����75��MREV�KDYH�EHHQ�FUHDWHG�LQ�WKH�ED\��WKLV�LQFOXGHV�WKH�¿VK�SURFHVVLQJ�IDFLOLWLHV��
•   In 2021, on implementation of the ADZ, the operators were faced with market-

related issues due to Covid, as well as other challenges.
•   The 2nd Part one Amendment application was granted in September 2020 however 

this entered an appeal process in 2021 and the appeal decision was issued in July 
2021 by the Minister of Justice and Correctional Services, all appeals were dismissed.

•   Ongoing implementation of the ADZ continued, and the AMC and CF meetings 
continued to report on progress of the ADZ.

•   Ongoing annual monitoring continued with service maintenance of bottom moored 
instruments for oceanographic monitoring as well as benthic and chemical surveys 
taking place in April 2021.

•   Further monitoring included investigations into biofouling, reef survey methodology 
for investigations in Big Bay and various research studies initiated by the industry 
commencing in the latter part of 2021.

•   Year 2 audit (2020/21) was conducted in February 2021 and the recommendations 
included in a revised version of the ADZ EMPr (v3).

•   The Emergency response protocol (v2) as well as the Operational and Management 
guidelines were endorsed by the AMC in January 2021.

•   An open day was held in June 2021 informing stakeholders of the progress of the 
ADZ and outlined the roles and responsibilities of the DFFE.

5. Vanderk-
loof Trout 
ADZ 
(Northern 
Cape)

Ar e a  2nd largest dam in SA

Ta r g e t e d  s p e c i e s  )UHVKZDWHU�¿Q¿VK��WURXW�

P o t e n t i a l  P r o d u c t i o n  Approximately 11 518 tons per annum

Ye a r  t h e  EI A w a s  i n i t i a t e d  Trial project

Cu r r e n t  S t a t u s  No farming is currently taking place. The DFFE is in the process 
of getting an implementing agent to undertake the trout aquaculture trail.

6. Mossel 
Bay ADZ 
(Western 
Cape)

Ar e a  8QGH¿QHG

Ta r g e t e d  s p e c i e s �0DULQH�¿Q¿VK�DQG�ELYDOYHV

P o t e n t i a l  P r o d u c t i o n  7R�EH�LGHQWL¿HG�LQ�WKH�%$�SURFHVV�

Ye a r  t h e  EI A w a s  i n i t i a t e d  Still to be undertaken

Cu r r e n t  S t a t u s  The Basic Assessment process to be undertaken by the DFFE.

7. Richards 
Bay ADZ 
(KwaZu-
lu-Natal)

Ar e a  8QGH¿QHG

Ta r g e t e d  s p e c i e s  0DULQH�¿Q¿VK

P o t e n t i a l  P r o d u c t i o n  Approximately 600 tons per annum

Ye a r  t h e  EI A w a s  i n i t i a t e d  Still to be undertaken

Cu r r e n t  S t a t u s  BA process to be undertaken by the DFFE. The DFFE is current-
ly unpacking the results of the feasibility study in consultation with the Transnet 
National Ports Authority to determine a way forward for aquaculture in the bay. 
$� VWDNHKROGHU� PHHWLQJ� ZDV� KHOG� LQ� 1RYHPEHU� 2�2�� WR� FRPPXQLFDWH� WKH� ¿QDO�
outcomes of the feasibility study.
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9 .  AQUATI C AN I M AL H EALTH  P ROG RAM M ES  
9 . 1  I n t r o d u c t i o n

7KH� 6RXWK� $IULFDQ� PROOXVFDQ� VKHOO¿VK� DTXDFXOWXUH� LQGXVWU\� LV� KLVWRULFDOO\� IUHH� IURP� WKH�
diseases listed by the OIE. To ensure this relative high health status with regards to these 
OIE-listed diseases, continuous investment by both industry and government is being made 
to demonstrate that the basic biosecurity conditions are continually being met. The export of 
aquaculture animals and their products from South Africa requires that assurances of health 
and disease freedom are provided to importing countries. This has led to the development 
RI�VHFWRU�VSHFL¿F�DQLPDO�KHDOWK�SURFHGXUHV�WR�SURYLGH�WKH�DSSURSULDWH�HYLGHQFH�RI�GLVHDVH�
IUHHGRP� XSRQ� ZKLFK� KHDOWK� FHUWL¿FDWLRQ� LV� EDVHG� �&KULVWLVRQ� 2������ 7KHVH� SURFHGXUHV�
describe the conditions required to continually demonstrate disease freedom from and 
HQVXUH�DGHTXDWH�GLVHDVH�VHFXULW\�IRU�WKH�UHOHYDQW�2,(�OLVWHG�GLVHDVHV�DQG�RWKHU�VLJQL¿FDQW�
emerging and production diseases.

9 . 2 S u r v e i l l a n c e  a n d  M o n i t o r i n g  

7KH�SXUSRVH�RI�DTXDWLF�DQLPDO�GLVHDVH�VXUYHLOODQFH�LV�WR�SURYLGH�VFLHQWL¿FDOO\�DFFXUDWH�DQG�
cost-effective information for assessing and managing risks of disease transfer associated 
ZLWK�WKH�WUDGH�RI�DTXDWLF�DQLPDOV��DQLPDO�SURGXFWLRQ�HI¿FLHQF\��DQG�SXEOLF�KHDOWK��6XEDVLQJKH�
et al., 2004). The primary objective of the surveillance activities reported here is the provision 
of evidence of freedom from diseases at the country, zone, or aquaculture establishment 
level relevant to the domestic and international movement of aquatic animals and products.

9.2.1 Targeted Surveillance

7DUJHWHG� VXUYHLOODQFH� FRPSULVHV� WKH� FROOHFWLRQ� RI� LQIRUPDWLRQ� RQ� D� VSHFL¿F� GLVHDVH� RU�
FRQGLWLRQ� WR� SURYLGH�HYLGHQFH� WR� VXEVWDQWLDWH� WKH�DEVHQFH�RI� D� GLVHDVH�ZLWKLQ� D�GH¿QHG�
population of susceptible hosts (Subasinghe et al., 2004). The targeted surveillance for 
VSHFL¿HG� GLVHDVHV� RI� IDUPHG� DEDORQH� �Haliotis midae) and farmed oysters (Crassostrea 
gigas��GH¿QHG�LQ�WKH�³Health Management Procedures for South African Abalone Produced 
for Export” and the “Health Management Procedures for South African Bivalves (Oysters and 
mussels) Produced for Export” documents respectively. These documents were developed 
to comply with the basic biosecurity conditions as required by the OIE (OIE, 2018). These 
procedures describe the conditions required to continually demonstrate disease freedom 
from and ensure adequate disease security for the diseases currently listed by the OIE for 
Haliotis species and Crassostrea gigas respectively.

Ab a l o n e
Although parasites and potential pathogens have been reported from farmed H. midae in 
6RXWK�$IULFD��0DFH\�HW�DO���2�����0RXWRQ�	�*XPPRZ��2�����%RRQ]DDLHU�HW�DO���2�����+RUZLW]�
HW�DO���2��6���WKHUH�LV�D�KLJK�OHYHO�RI�FRQ¿GHQFH�WKDW�6RXWK�$IULFD¶V�IDUPHG�SRSXODWLRQ�RI�+��
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midae is currently free of all the diseases listed by the OIE for Haliotis species (infections 
with abalone herpesvirus, Perkinsus olseni and Xenohaliotis californiensis) (OIE, 2018). 
Although these diseases have been reported from a range of Haliotis species from other 
SDUWV�RI�WKH�ZRUOG��+��PLGDH�KDV�QRW�EHHQ�VSHFL¿FDOO\�OLVWHG�DV�D�VXVFHSWLEOH�KRVW�VSHFLHV�IRU�
any of these diseases (OIE, 2016).

Table 9.1: Number of abalone sampled per zone for the period 1 January 2017 to 31 December 
2021, as reported to the Department of Forestry, Fisheries and the Environment in line with 
the “Health Management Procedures for South African Abalone Produced for Export”.

Z o n e I n f e c t i o n  w i t h : D i a g n o s t i c  
Te s t 201 7 201 8 201 9 2020 2021

Ea s t  Co a s t  
Z o n e

( 1  F a r m )

Abalone Herpesvirus

(AbHV)

Histopathology 265 0 2 0 0
PCR 0 8 0 12 69

Perkinsus olseni
Histopathology 350 4 0 0 0

PCR 0 0 0 0 69
Xenohaliotis 
californiensis

(Whithering Syndrome)

Histopathology 350 4 0 0 0

PCR 0 0 0 0 69

S o u t h  
Co a s t  
Z o n e

( 1 2 F a r m s )

Abalone Herpesvirus

(AbHV)

Histopathology 500 380 73 154 0
PCR 1 727 701 521 758

Perkinsus olseni
Histopathology 502 383 364 467 588

PCR 0 724 390 239 170
Xenohaliotis 
californiensis

(Whithering Syndrome)

Histopathology 502 383 364 467 588

PCR 0 724 390 239 170

W e s t  
Co a s t  
Z o n e

( 5  F a r m s )

Abalone Herpesvirus

(AbHV)

Histopathology 416 0 0 0 0
PCR 0 138 285 346 242

Perkinsus olseni
Histopathology 416 0 34 277 173

PCR 0 138 251 0 69
Xenohaliotis 
californiensis

(Whithering Syndrome)

Histopathology 416 0 34 277 173

PCR 0 138 251 0 69

Table 9.1 presents the number of samples tested by either histopathology or PCR to 
demonstrate freedom from the three diseases listed by the OIE for Haliotis species. These 
data are presented according to each respective zone as described in Abalone Movement 
Protocol for South Africa as detailed in the “Health Management Procedures for South 
African Abalone produced for Export”. No evidence of infection with abalone herpes virus, 
Perkinsus olseni, and Xenohaliotis californiensis found in any of these samples.
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Oy s t e r s
Table 9.2 presents the number of samples that were tested either by histopathology or 
by PCR to demonstrate freedom from the two diseases listed by the OIE for Crassostrea 
gigas. These data are presented according to each respective zone as described in Oyster 
Movement Protocol for South Africa as detailed in the “Health Management Procedures 
for South African Bivalves (Oysters and Mussels) Produced for Export”. No evidence of 
infection with Ostreid herpesvirus or Perkinsus sp. Found in any of these samples.

Table 9.2: Number of oysters sampled per zone for the period 1 January 2017 to 31 December 
2021, as reported to the Department of Forestry, Fisheries and the Environment in line 
with the “Health Management Procedures for South African Bivalves (Oysters and Mussels) 
Produced for Export”

Z o n e I n f e c t i o n  w i t h : D i a g n o s t i c  Te s t 201 7 201 8 201 9 2020 2021

Ea s t  Co a s t  
Z o n e

( 1  F a r m )

Ostreid 
Herpesvirus 1 
microvariants

(OsHV-1)

Histopathology 165 0 0 0 0

PCR 0 34* 34*
55 55

Perkinsus sp.
Histopathology 165 0 0 0 0

PCR 0 34* 34* 55 55

W e s t  Co a s t  
Z o n e

( 5  F a r m s )

Ostreid 
Herpesvirus 1 
microvariants

(OsHV-1)

Histopathology 165 0 0 0 0

PCR 0 165 165
161 167

Perkinsus sp.
Histopathology 165 0 0 0 0

PCR 0 165 165 161 167

N o r t h e r n  
Ca p e  Z o n e

( 1  F a r m )  

Ostreid 
Herpesvirus 1 
microvariants

(OsHV-1)

Histopathology 0 0 0 0 0

PCR 165 165 165
165 165

Perkinsus sp.
Histopathology 0 0 0 0 0

PCR 165 165 165 165 165
*Pooled samples (34 pools of 5 animals each)

9.2.2 non-targeted surveillance  

The abalone farm stock inspections form part of the active, non-targeted disease surveillance 
DV� GHVFULEHG� LQ� WKH� $SSURYHG� 2I¿FLDO� 6XUYHLOODQFH� 3URJUDP�� $FWLYH� &RPSRQHQW� RI� WKH�
“Health Management Procedures for South African Abalone Produced for Export”. The stock 
inspections act as an early disease detection system and entail the assessment of mortality 
and morbidity in a representative sample of baskets housing abalone. During 2021, all 15 
registered South African abalone grow-out farms were inspected by the DFFE, and individual 
technical reports were generated and circulated to the respective farms.
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1D1

9.2.2 non-targeted surveillance  

The abalone farm stocF inspections form part of the active, non-targeted disease 

surveillance as described in the Approved Official 1urveillance Program: Active 

!omponent of the f&ealth Management Procedures for 1outh African Abalone 

Produced for #xportg. The stocF inspections act as an early disease detection system 

and entail the assessment of mortality and morbidity in a representative sample of 

basFets housing abalone. "uring 2021, all 15 registered 1outh African abalone grow-

out farms were inspected by the "FF#, and individual technical reports were 

generated and circulated to the respective farms.

Figure 9.1: Proportion of basFets sampled with fresh mortalities (�) vs estimated 

quarterly mortality (�). Animal health and welfare risF distribution of 1outh African 

abalone farms based on assessments from 2021 stocF inspections.
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Figure 9.1: Proportion of baskets sampled with fresh mortalities (%) vs estimated quarterly 
mortality (%). Animal health and welfare risk distribution of South African abalone farms 
based on assessments from 2021 stock inspections.

N OTES
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1DB

Figure 9.2 "epartment of Forestry, Fisheries and the #nvironment staff, coastal 

monitors and provincial veterinary services staff carrying out stocF inspections in 2021

Figure 9.2 Department of Forestry, Fisheries and the Environment staff, coastal monitors 
and provincial veterinary services staff carrying out stock inspections in 2021

9 . 3  D i s e a s e  Ev e n t s

9.3.1 Infection with Halioticida noduliformans (Abalone Tubercle Mycosis)

Abalone tubercle mycosis (ATM) is a disease caused by the oomycete Halioticida 
noduliformans�ZKLFK�ZDV�¿UVW�GHWHFWHG�LQ�6RXWK�$IULFD�LQ�2��6��0DFH\�HW�DO���2�����*UHHII�
et al., 2012) and is considered a production disease. In South Africa, this disease has only 
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been isolated from captive populations of abalone, Haliotis midae, and regarded by the 
'))(�DV�KDYLQJ�WKH�SRWHQWLDO�WR�SRVH�D�VLJQL¿FDQW�WKUHDW�WR�WKH�DEDORQH�DTXDFXOWXUH�LQGXVWU\�
During the 2021 cycle, two cases of ATM, from separate farms, reported to the department. 

These reports represent isolated cases in weaning and grow-on respectively with no clinical 
signs observed in any other animals at the time. The responses by the respective farmers 
and the DFFE as per the “Abalone Tubercle Mycosis Management Protocol”�ZDV�VXI¿FLHQW�
to contain and reduce the risk of progression of the disease within the respective production 
units and consequently between farms. Despite the relatively broad geographic distribution of 
this pathogenic agent in the natural and farming environments, the observation of this disease 
in farmed abalone remains sporadic thereby presenting more as a production disease and to 
some degree as an indicator of the overall health status of animals on the farm.

9.3.2 Infection with Aphanomyces invadans (Epizootic Ulcerative Syndrome)

Epizootic Ulcerative Syndrome (EUS) is a disease caused by the oomycete Aphanomyces 
invadans�WR�ZKLFK�ERWK�IDUPHG�DQG�ZLOG��IUHVKZDWHU��DQG�EUDFNLVK�ZDWHU�¿VK�DUH�VXVFHSWLEOH��
No new cases of infection with Aphanomyces invadans reported from South Africa during 
2021.

9.3.3 Infection with Koi Herpesvirus 

Koi herpesvirus (KHV) is a disease caused by cyprinid herpesvirus-3 following the 
nomenclature for other cyprinid herpesviruses. Initial outbreaks of infection with Koi 
herpesvirus in South Africa were in 2001-2003 (Haenen et al., 2004) where the disease 
FDXVHG�VHULRXV�ORVVHV�LQ�YDOXDEOH�NRL�FROOHFWLRQV��+XFK]HUPH\HU�	�&ROO\��2��5���$OWKRXJK�
WKLV�GLVHDVH�LV�PRVW�FRPPRQO\�DVVRFLDWHG�ZLWK�WKH�RUQDPHQWDO�¿VK�LQGXVWU\��LQ�2����.+9�
ZDV�FRQ¿UPHG�DQG�UHSRUWHG�IURP�D�IHUDO�SRSXODWLRQ�RI�&\SULQXV�FDUSLR�±�&RPPRQ�&DUS�LQ�
Cape Town. No new cases of infection with KHV reported from South Africa in 2021.

N OTES
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1 0.  AQUACULTURE RES EARCH  AN D  D EV ELOP M EN T 
1 0. 1  I n t r o d u c t i o n
Aquaculture is a knowledge and technology driven industry, which relies heavily on 
research to advance sustainable commercial production. The development of aquaculture 
WHFKQRORJ\�� SDUWLFXODUO\� IRU� LQGLJHQRXV� VSHFLHV�� KDV�� WKHUHIRUH�� EHHQ� LGHQWL¿HG�ZLWKLQ� WKH�
National Aquaculture Strategic Framework (NASF) as a key strategy for growing the local 
aquaculture sector. The Directorate: Aquaculture Research and Development (D: ARD) has 
been established to oversee, facilitate, and conduct research in support of a competitive and 
sustainable aquaculture sector in South Africa. The focus areas are:

� DLYHUVL¿FDWLRQ DQG FRPSHWLWLYHQHVV - Development of the aquaculture sector 
LQ� 6RXWK� $IULFD� UHTXLUHV� GLYHUVL¿FDWLRQ�� ZLWK� SDUWLFXODU� HPSKDVLV� RQ� LQGLJHQRXV�
species and the development of appropriate technology. Research that will enhance 
GLYHUVL¿FDWLRQ�WKURXJKRXW�WKH�YDOXH�FKDLQ�LV�XQGHUWDNHQ�DQG�LPSURYHPHQWV�WR�H[LVWLQJ�
DTXDFXOWXUH�V\VWHPV�SXUVXHG�WR�HQKDQFH�HI¿FLHQF\��5HVHDUFK��WKHUHIRUH�� LQFOXGHV�
the establishment of new species for culture, breeding and genetics, production 
systems, pilot/demonstration projects, nutrition and feed development and market 
and post-harvest technology.

• S u s t a i n a b l e  p r o d u c t i o n . Sustainability is of key importance for the South African 
aquaculture sector. This will require information gathering and access to knowledge 
of the interactions between aquaculture and the environment and of animal health. 
Environmental sustainability underpinned by the use of appropriate technology and 
development of sustainable management techniques. The focus area is comprised 
of the following dedicated research programmes: aquatic animal health and welfare, 
environmental interactions and food safety. 

The D: ARD has three subunits responsible for addressing the above focus areas, namely 
i) Reproduction, Production and Nutrition, ii) Environmental interactions, and iii) AAH. 
From January to December 2021, 42 research projects were undertaken, 22 students 
were co-supervised, and scientists of the D: ARD published 20 papers in collaboration with 
universities and the industry. Research highlights for each subunit, together with a list of the 
main projects undertaken as summarised below.

1 0. 2 Re p r o d u c t i o n ,  P r o d u c t i o n  a n d  N u t r i t i o n  S u b u n i t  
Research within this subunit focusses on (i) the development of controlled reproduction 
PHWKRGV� IRU� VHOHFWHG� ¿Q¿VK� DQG� VKHOO¿VK�� �LL�� WKH� GHYHORSPHQW� RI� SURGXFWLRQ� PHWKRGV�
IRU� YDULRXV� SODQNWRQ�� ¿Q¿VK� DQG� VKHOO¿VK� VSHFLHV�� LQFRUSRUDWLQJ� LPSOHPHQWDWLRQ� RI� ,07$�
technologies, (iii) the formulation of cheaper diets derived from terrestrial resources with 
VLPLODU�RU�EHWWHU�JURZWK�FKDUDFWHULVWLFV�WKDQ�REWDLQHG�ZLWK�FRPPHUFLDO�IHHGV�ZLWK�¿VKPHDO�
DV�PDLQ�SURWHLQ�FRQWULEXWRU�DQG��LY��WKH�GHYHORSPHQW�RI�WHWUDSORLG�EURRGVWRFN�LQ�DOLHQ�¿VK�
species with aquaculture potential to improve performance and reduce environmental risk.
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10.2.1 Research Highlights: Reproduction, Production and Nutrition (2021)

+LJKOLJKWV�GXULQJ�2�2��¿UVWO\�LQFOXGH�WKH GHYHORSPHQW�RI�D�QRYHO�DQG�HI¿FLHQW�PHWKRG�IRU�WKH�
RUDO�GHOLYHU\�RI�ELRDFWLYH�SHSWLGHV�LQ�FRPPHUFLDOO\�XVHG�¿Q¿VK�WKDW�DUH�UHVSRQVLYH�WR�*Q5+D�
LQGXFHG�VSDZQLQJ��7KH�¿UVW�VXFFHVV�ZDV�DFKLHYHG�DIWHU�IRXU�DWWHPSWV�ZLWK�GLIIHUHQW�SURWRFROV��
)XUWKHU�UH¿QHPHQW�RI�WKH�PHWKRG�LV�XQGHUZD\�WR�LPSURYH�HI¿FLHQF\�DQG�FRVW�HIIHFWLYHQHVV�
(ongoing research). Secondly, an article was published on the use of crocodile meat as 
¿VKPHDO�VXEVWLWXWH�LQ�MXYHQLOH�GXVN\�NRE��3DUWLDO�¿VKPHDO�UHSODFHPHQW�ZLWK�FURFRGLOH�PHDW�
was demonstrated but it lacked polyunsaturated fatty acids (PUFA) and highly unsaturated 
fatty acids (HUFA) constituents (Mdhluvu et al. 2021). 

Another highlight includes a published book chapter on the overview on the selected inclusion 
of medicinal plant constituents in aquaculture feeds as a cheap option to treat disease 
outbreaks in aquaculture, also reducing the use of antibiotics to which resistance can be 
developed by pathogens. Medicinal plants contain compounds with immunostimulatory, 
antibacterial and antifungal properties. Lastly, an MSc student supervised by the DFFE 
completed their thesis - describing complete developments on programmable broodstock 
conditioning and hatchery procedures for the spotted grunter (Pomadasys commersonnii). 
+RZHYHU��VXUYLYDO�RI�VZLPPLQJ�EODGGHU�LQÀDWHG�ODUYDH�UHPDLQV�D�FKDOOHQJH��ZKLFK�FRXOG�EH�
UHVROYHG�E\�XVH�RI�FDODQRLG�FRSHSRG�QDXSOLL�DV�¿VW�ODUYDO�IHHG�WR�HQVXUH�D�FRPPHUFLDO�OHYHO�
of larval survival to weaning stage. Outcomes of this research in draft stage for review and 
eventual publication. 

1 0. 3  Cr o c o d i l e  M e a t  M e a l  a s  a  F i s h m e a l  S u b s t i t u t e  i n  J u v e n i l e  D u s k y  Ko b  ( Argyrosomus 
japonicus)  D i e t s :  F e e d  Ut i l i s a t i o n ,  G r o w t h  P e r f o r m a n c e ,  Bl o o d  P a r a m e t e r s  a n d  Ti s s u e  
N u t r i e n t  Co m p o s i t i o n

I n t r o d u c t i o n
)LVKPHDO� �)0�� DQG� ¿VK� RLO� DUH�PDMRU� LQJUHGLHQWV� LQ� GLHWV� RI�PDQ\� IDUPHG� ¿VK� �<RQHV�	�
Metwalli, 2015). In South Africa, these valuable aqua feed components are produced 
IURP�FDSWXUHG�ZLOG� IRUDJH� ¿VK� �DQFKRYLHV�� DQG�SLOFKDUGV��ZKRVH�RWKHU� UROH� LV� WR� VXVWDLQ�
D�SURGXFWLYH�PDULQH�HFRV\VWHP�DV�D�SULQFLSDO� IRRG�VRXUFH� IRU� ELJJHU� ¿VK�� VHDELUGV�� DQG�
PDULQH�PDPPDOV��(QJHOKDUG�HW�DO���2������+RZHYHU��ZLOG�¿VK�VWRFNV�KDYH�VWDUWHG�WR�GHFOLQH�
RYHU�WKH�ODVW�IHZ�\HDUV�GXH�WR�FOLPDWLF�FKDQJHV��7RXUUH�HW�DO���2��7��DQG�RYHU¿VKLQJ�GULYHQ�
E\�ULVLQJ�GHPDQG�IRU�)0�DQG�¿VK�RLO��2OVHQ�+DVDQ��2��2���

2YHU¿VKLQJ�GHSOHWHV�WDUJHWHG�DQG�QRQ�WDUJHWHG�¿VK�VSHFLHV��ZKLFK�QHJDWLYHO\�PRGL¿HV�WKH�
structure and function of marine ecosystems (Myers, 2005). To compound matters, FM is 
also used as a feed ingredient for other food animals adding to its demand and, therefore, 
KLJKHU�PDUNHW�SULFHV��+LJK�¿QDQFLDO�DQG�HFRORJLFDO�FRVWV�RI�)0�KDYH�GULYHQ�WKH�VHDUFK�IRU�
DOWHUQDWLYH�SURWHLQ�VRXUFHV�WKDW�FRXOG�LPSURYH�WKH�VXVWDLQDELOLW\�RI�IDUPHG�¿VK��
Indeed, terrestrial protein sources, such as insect meals (Belforti et al., 2015; Belghit et al., 
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2018) and poultry by-products (Karapanagiotidis et al., 2018), have been evaluated as FM 
DOWHUQDWLYHV�LQ�FDUQLYRURXV�¿VK�GLHWV�ZLWK�PL[HG�UHVXOWV��&URFRGLOH�PHDW�PHDO��&00���D�FR�
product of the lucrative crocodile skin business, is another novel terrestrial protein that could 
be used as an alternative to FM in aqua feeds.  Ingredients (g/kg) and chemical composition 
�J�NJ�'0��XQOHVV�VWDWHG�RWKHUZLVH��RI�EODFN�VROGLHU�À\�PHDO��%6)0��DQG�H[SHULPHQWDO�GLHWV�
In South Africa, local demand for crocodile meat for human consumption is very limited 
resulting in farmers discarding large quantities (Personal communication: Pit Süssmann, 
Managing Director, Izintaba Farm Crocodile [Pty] Ltd, 25 November 2011). The meat is a 
good source of proteins, lipids, minerals, and vitamins (Cernikova et al., 2015) and could be 
XVHG�WR�UHSODFH�)0�LQ�IDUPHG�¿VK�GLHWV��

Apart from a comparative analysis of the proximate composition of Nile crocodile meat 
and FM by Luthada-Raswiswi et al. (2019), we have not found any published studies that 
HYDOXDWH�FURFRGLOH�PHDW�DV�D�QRYHO�GLHWDU\�LQJUHGLHQW�IRU�¿VK��8VLQJ�FURFRGLOH�PHDW�DV�DQ�
DOWHUQDWLYH�VRXUFH�RI�SURWHLQ�IRU�FDUQLYRURXV�¿VK�VXFK�DV�WKH�GXVN\�NRE�FRXOG�EH�DQ�LQJHQLRXV�
strategy to add value to the crocodile farming enterprise while ensuring economically and 
environmentally sustainable dusky kob aquaculture. 

+RZHYHU�� LQ� IDUPHG� ¿VK�� WKH� QXWULHQW� FRPSRVLWLRQ� RI� ¿OOHW� LV� KLJKO\� GHSHQGHQW� RQ� GLHW�
composition, among other factors such as species, temperature, and water salinity (Xu et 
al., 2020). Fish are an irreplaceable source of amino acids, fats, vitamins, and minerals for 
KXPDQ�QXWULWLRQ��%RJDUG�HW�DO���2��5���,Q�SDUWLFXODU��¿VK�RI�PDULQH�RULJLQ�KDYH�KLJKHU�OHYHOV�RI�
n-3 long chain polyunsaturated fatty acids (PUFA) compared to terrestrial animal products 
�7DFRQ�	�0HWLDQ��2������/RQJ�FKDLQ�n-3 PUFA such as docosahexaenoic acid (DHA, 22:6n-
3) and eicosapentaenoic acid (EPA, 20:5n-3) have a well-documented role in the prevention 
of metabolic disorders, cancer, and cardiovascular diseases in humans (Gill et al., 2012). 

+RZHYHU�� UHSODFLQJ�)0�ZLWK�&00�KDV� WKH�SRWHQWLDO�RI�DOWHULQJ� WKH�QXWULHQW�SUR¿OH�RI�¿VK�
¿OOHW��WKHUHE\�DIIHFWLQJ�WKH�QXWULWLRQ�DQG�KHDOWK�RI�¿VK�FRQVXPHUV��7KLV�VWXG\�ZDV�GHVLJQHG�
to determine the effect of complete or partial (50%) replacement of dietary FM with raw or 
cooked CMM on feed utilisation, growth performance, haematology, serum biochemistry, 
and tissue nutrient composition in juvenile dusky kob (Argyrosomus japonicus, Temminck 
	�6FKOHJHO���������DQ�HFRQRPLFDOO\� LPSRUWDQW�DTXDFXOWXUH�¿VK�LQ�6RXWK�$IULFD��7KH�VWXG\�
tested the hypothesis that replacing FM with CMM would not compromise feed utilisation, 
growth performance, haematology, serum biochemistry, and tissue nutrient composition in 
juvenile dusky kob.

S u m m a r y  o f  o b j e c t i v e s ,  m a t e r i a l s ,  m e t h o d s ,  a n d  r e s u l t s
Therefore, this short-term, preliminary study investigated the effect of replacing FM with raw 
or cooked CMM on feed utilisation, growth performance, haemato-biochemical parameters, 
and tissue nutrient composition in juvenile dusky kob (Argyrosomus japonicus, Temminck 
and Schlegel, 1843). Diets were formulated (Table 10.1) by replacing FM in a commercial 
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diet (control) with 1. cooked CMM at 50% (CCR50), 2. raw CMM at 50% (RCR50), 3. raw 
CMM at 100% (RCR100), and 4. cooked CMM at 100% (CCR100). 

Fingerlings (7.55 ± 0.87 g) were offered diets at 2,8% body weight, twice daily, in a recirculating 
DTXDFXOWXUH�V\VWHP� �2�� WDQNV������¿VK�WDQN�� IRU�5�ZHHNV��:HLJKW�ZDV�PHDVXUHG�ZHHNO\�
ZKLOH�EORRG�DQG�¿OOHW�VDPSOHV�ZHUH�FROOHFWHG� LQ�ZHHN�5��7DEOH����2�VKRZV�WKDW�FRPSOHWH�
UHSODFHPHQW�RI�)0�ZLWK�&00�VLJQL¿FDQWO\�UHGXFHG�IHHG�LQWDNH��ZHLJKW�JDLQ��VSHFL¿F�JURZWK�
UDWH��6*5���DQG�SURWHLQ�HI¿FLHQF\�UDWLR��3(5��ZKLOH�LQFUHDVLQJ�)&5�RYHU�WKH�5�ZHHN�SHULRG��
The RCR100 and CCR100 diets also resulted in higher levels of urea, alkaline phosphatase, 
DQG�ORZHU�WULJO\FHULGHV�LQ�WKH�VHUXP�RI�WKH�¿VK��

&RPSOHWH�UHSODFHPHQW�RI�)0�ZLWK�&00�LQFUHDVHG�SDOPLWROHLF�DQG�ROHLF�DFLGV�LQ�¿VK�PXVFOH�
compared to the control. Regardless of level of FM substitution, CMM had an adverse 
impact on linoleic acid, linoleic acid, eicosapentaenoic acid, and docosahexaenoic acid 
FRQFHQWUDWLRQ� RI� WKH� GXVN\� NRE� ¿OOHW��$� VXSSOHPHQWDWLRQ� VWUDWHJ\� XVLQJ� RLOV rich in n-3 
fatty acids could mitigate the negative impact of dietary CMM on feed utilisation, growth 
SHUIRUPDQFH�� DQG� SRO\XQVDWXUDWHG� IDWW\� DFLG� OHYHOV� LQ� GXVN\� NRE� ¿OOHW� ZLWKRXW� UDLVLQJ�
economic and ecological costs.

Table 10.1. Formulation, proximate composition, and amino acid composition of control and 
crocodile meat meal-containing treatment diets

D i e t s

Co n t r o l RCR5 0 CCR5 0 RCR1 00 CCR1 00

I n g r e d i e n t s  ( g / k g )
Fishmeal 545 272,5 272,5 0 0

Raw crocodile meat 0 272,5 0 545 0
Cooked crocodile meat 0 0 272,5 0 545

Corn starch 280 280 280 280 280
Cellulose 95 95 95 95 95
Premix2 80 80 80 80 80

P r o x i m a t e  c o m p o s i t i o n
Dry matter (g/kg) 939,9 958,1 961,0 976,3 982,2

Ash (g/kg) 86,3 55,7 55,3 25,0 20,3
Crude protein (g/kg) 476,6 478,9 483,8 481,2 481,0

Gross energy (Kcal/kg) 1 986,0 2 002,8 2 005,5 2 019,5 2 025,0
Crude fat (g/kg) 252,4 259,0 248,6 265,6 244,7

Es s e n t i a l  a m i n o  a c i d s  ( g / 1 00 g  D M )
Arginine 3,54 4,38 4,08 5,21 4,62
Threonine 1,66 2,02 1,97 2,38 2,27
Methionine 0,71 1,03 1,02 1,35 1,33
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Valine 2,47 2,86 2,76 3,25 3,04
Phenylalanine 1,93 2,12 2,05 2,30 2,17
Isoleucine 1,92 2,52 2,44 3,05 2,90
Leucine 3,42 3,73 3,73 4,03 4,03
Histidine 1,34 1,23 1,79 1,11 2,24
Lysine 2,92 4,42 4,16 5,91 5,40
Tryptophan 5,40 5,75 5,70 6,10 5,99
N o n - e s s e n t i a l  a m i n o  a c i d s  ( g / 1 00 g  D M )
Alanine 2,43 2,67 2,49 2,99 2,63
Tyrosine 1,22 1,60 1,70 1,98 2,17
Proline 2,45 2,57 2,35 2,68 2,25
Serine 1,85 2,05 1,99 2,24 2,12
Aspartic acid 3,36 4,09 3,97 4,81 4,57
Glutamic acid 6,17 7,04 6,91 7,91 7,65
Glycine 2,68 3,43 2,83 4,18 2,98

1Diets: Formulated by replacing FM in a commercial diet (control) with cooked CMM at 50% (CCR50); raw CMM at 50% (RCR50); raw 
CMM at 100% (RCR100); and cooked CMM at 100% (CCR100).
2Premix: Vitamins/minerals mix composed of procaine HCI (15mg) methylsulphonylmethane (MSM) (300 mg) lecithin (300 mg) alpha-
WRFRSKHURO� �YLWDPLQ� (�� ����PJ�� WKLDPLQH� +&,� �YLWDPLQ� %��� ���PJ�� ULERÀDYLQ� �YLWDPLQ� %2�� ��PJ�� S\ULGR[LQH� +&,� �YLWDPLQ� %6�� ��PJ���
nicotinamide (10 mg), calcium pantothenate (10 mg), choline (40 mg), magnesium (100 µg), chromium (25 µg), zinc amino acid chelate 
(10 mg), inositol (30 mg), manganese (75 µg) and iron (5 mg).

7DEOH� ���2�� (IIHFW� RI� SDUWLDO� RU� WRWDO� VXEVWLWXWLRQ� RI� GLHWDU\� ¿VKPHDO� ZLWK� UDZ� RU� FRRNHG�
crocodile meat meal on feed utilisation and growth performance in juvenile dusky kob

Diets1

Parameters Co n t r o l CCR5 0 RCR5 0 CCR1 00 RCR1 00 S EM 2

)HHG�LQWDNH��J�¿VK� 21,14c 18,20b 17,52ab 16,79a 16,57a 0,34
3URWHLQ�LQWDNH��J�¿VK� 10,08c 8,81b 8,39ab 8,24ab 7,98a 0,16

Weight gain (g) 25,75c 20,02b 20,24b 13,47a 13,63a 0,66
SGR3 (%) 3,38b 3,08b 3,10b 2,36a 2,36a 0,09

FCR4 0,83a 0,91a 0,87a 1,19b 1,22b 0,04
PER5 2,55b 2,28b 2,42b 1,71a 1,71a 0,08

1Diets: Formulated by replacing FM in a commercial diet (control) with cooked CMM at 50% (CCR50); raw CMM at 50% (RCR50); raw 
CMM at 100% (RCR100); and cooked CMM at 100% (CCR100).

Re s e a r c h  P r o j e c t s  Un d e r t a k e n  b y  Re p r o d u c t i o n ,  P r o d u c t i o n  a n d  N u t r i t i o n  [ P r i n c i p l e  
i n v e s t i g a t o r ( s )  a n d  s t u d e n t  i n d i c a t e d  i n  b r a c k e t s ]
1.  Feasibility of commercial integrated multi-trophic aquaculture of sea urchin (Tripneustes 

gratilla) and sea lettuce (Ulva sp.) in South Africa. [PI(s): Brett Macey (DFFE), Mark 
Cyrus (DFFE), John Bolton (UCT); PhD Student: Sebastian de Vos (UCT)] 

2�� �,GHQWL¿FDWLRQ� DQG� FKDUDFWHUL]DWLRQ� RI� FRPSRXQGV� ZLWKLQ� 8OYD� ZKLFK� DFW� DV� IHHG�
attractants and settlement cues for Tripneustes gratilla [PI(s): Brett Macey (DFFE), 
Mark Cyrus (DFFE), John Bolton (UCT), Denzel Beukes (UWC); PhD Student: Lekraj 
Etwarysing (UCT)] 
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3.  Determining larval settlement, post-settlement and weaning substrates and regimes 
for the sea urchin Tripneustes gratilla in intensive aquaculture [PI(s): Mark Cyrus 
(DFFE), Brett Macey (DFFE), John Bolton (UCT); M.Sc. Student: Michael Bennett 
(UCT)] 

4.  The effects of salinity, temperature and nutrients on the nutrient content and chemistry 
of Ulva [PI (s): Mark Cyrus (DFFE), Brett Macey (DFFE), John Bolton (UCT), Gavin 
Maneveldt (UWC); M.Sc. Student: Dhiren Vanmari (UWC)]. 

5.  The effects of varying salinities on the growth, immunity and physiological response 
of the cultured sea urchin, Tripneustes gratilla [PI (s): Brett Macey (DFFE), Mark 
Cyrus (DFFE), Rashieda Toefy (CPUT); M . S c .  S t u d e n t :  Ri f a a t  Azi z ( CP UT) ]. 

6.  Qualitative and quantitative analysis of the carotenoid composition of the cultured 
sea urchin Tripneustes gratilla gonads in relation to gonad colour. [PI(s): Mark Cyrus 
(DFFE), Gavin Maneveldt (UWC), Denzel Beukes (UWC); H o n o u r s  S t u d e n t :  
N t h a b i s e n g  Th i b e l i  ( UW C) ]. 

7�� �&XOWXULQJ�ORFDO�PDULQH�FDODQRLG�FRSHSRGV�DV�OLYH�IRRGV�IRU�PDULQH�¿VK�ODUYDH��3,�V���
Chris Fouche (DFFE), Mark Goodman (DFFE) and Riaan Cedras (UWC). M . S c .  
S t u d e n t :  N g o e p e  M a p h u t i  Ev a  ( UW C) ].

8.  Development of advanced larval rearing techniques for spotted grunter (Pomadasys 
commersonnii) (family: Haemulidae) until the weaning stage [PI (s): Chris Fouche 
(DFFE) and Heather Marco (UCT) :  M . S c .  S t u d e n t :  Am o s  Ra k g o a l e  ( UCT) ]. 

9.  The effect of dietary acid-fermented chicken silage on growth performance, digestive 
enzymes and histology in Oreochromis mossambicus in South Africa [PI (s): Esau 
Mbokane (DFFE) and Chris Fouche (DFFE)]. 

10.  Feed utilization, growth performance and blood parameters in juvenile dusky kob 
(Argyrosomus japonicus, Scieaenidae) reared on insect meal-containing diets [PI 
(s): Molatelo Madibana (DFFE), Brett Lewis (DFFE), Chris Fouche (DFFE) and Victor 
Mhlambo (UMP)]. 

11.  Description the reproductive cycle of the clam Venerupis corrugatus from Langebaan 
Lagoon [PI (S): Dr Dale Arendse (DFFE); Ad v .  D I P  - M b o n a  N o b u h l e  ( CP UT) ]. 

12.  Spawning induction and larval rearing of the clam Venerupis corrugatus [PI (S): 
Dr Dale Arendse (DFFE); M . S c . S t u d e n t : S t i a n  Lo u w  ( CP UT) ].

���� �'HYHORSPHQW� RI� D� QRYHO� DQG� HI¿FLHQW� PHWKRG� IRU� WKH� RUDO� GHOLYHU\� RI� VSDZQLQJ�
induction peptides in the spotted grunter (Pomadasys commersonnii) [PI(s) Chris 
)RXFKH��'))(��	�0DUN�*RRGPDQ��'))(�@��

���� �*URZWK�SHUIRUPDQFH�DQG�KHDWK�SDUDPHWHU�HYDOXDWLRQ�RI�JUDGHG�%ODFN�VROGLHU�À\�PHDO�
�%6)0��LQFOXVLRQV�DV�SDUWLDO�¿VK�PHDO�UHSODFHPHQW�VXEVWLWXWH�LQ�LQ�WKH�GLHW�RI�MXYHQLOH�
dusky kob [(PI(s): Molatelo Madibana (DFFE) and Chris Fouche (DFFE)].

15.  Development of IMTA controlled larval rearing techniques for spotted grunter 
(Pomadasys commersonnii) [PI(S): Chris Fouche (DFFE), Mark Goodman (DFFE) 
and Alick Hendricks (DFFE)]
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1 0. 4  En v i r o n m e n t  I n t e r a c t i o n s  S u b u n i t
Aquaculture has often been associated with environmental degradation relating to biological 
SROOXWLRQ� �IRU� H[DPSOH�� HVFDSHV�� DOLHQV� DQG� GLVHDVHV��� XVH� RI� WUDVK� ¿VK� IRU� ¿VK� IHHGV��
organic pollution and associated eutrophication, fauna interactions (for example, whale/
VKDUN�HQWDQJOHPHQWV��SUHGDWRUV��HWF����FKHPLFDO�SROOXWLRQ�DQG�KDELWDW�PRGL¿FDWLRQ��:LWKRXW�
proper evaluation and mitigation of impacts in terms of an environmental assessment, and 
implementation of responsible environmental management plans, aquaculture stands to 
degrade the ecosystems upon which it is dependent. 

It is, therefore, important to locate and manage aquaculture activities so that degradation 
of the environment and biological impacts minimized. An increased understanding and 
monitoring of the interactions between aquaculture and the environment is, therefore, 
required for effective management. The environment (ENV) research unit of the Directorate: 
Aquaculture Research has two focus areas, namely: (i) to address the suitability and 
assimilative capacity of different environments to various aquaculture practices, and (ii) to 
address the impacts of aquaculture practices on the environment.

10.4.1 Research Highlights: Environment (2021)

Highlights during 2021 included our contribution to the completion of two (2) major 
SXEOLFDWLRQV�DV�RXWFRPHV�RI�RXU�SDUWLFLSDWLRQ�LQ�LQWHUQDWLRQDO�SURMHFWV��7KH�¿UVW�ZDV�WKH�UHSRUW�
of the International Ocean Colour Coordinating Group on the Observation of Harmful Algal 
Blooms with Ocean Colour Radiometry (Bernard et al. 2021) and the second was a report 
of GlobalHAB on Guidelines for the Study of Climate Change Effects on HABs (Wells et al. 
2�2����7KHVH�GRFXPHQWV�DUH�OLNHO\�WR�JXLGH�WKH�+$%�VFLHQWL¿F�FRPPXQLW\�IRU�VRPH�\HDUV�
to come on both the value of satellite observations in monitoring blooms and in achieving a 
globally consistent approach in the study of HABs in response to climate change.

Another important paper stemmed from our contribution to the IOC databases on Harmful 
Algal Blooms: OBIS and HAEDAT. Entitled Perceived global increase in algal blooms is 
attributable to intensified monitoring and emerging bloom impacts the paper published in the 
journal Communications Earth and Environment��LV�WKH�¿UVW�SURGXFW�RI�WKH�DQDO\VLV�RI�WKHVH�
GDWD�VHWV��DQG�LPSRUWDQWO\�LQÀXHQFHV�JOREDO�WKLQNLQJ�UHODWLQJ�WR�WKH�WUHQG�RI�LQFUHDVLQJ�+$%V�
(Hallegraeff et al. 2021).

A further highlight was publication of the review paper System controls of coastal and open 
ocean oxygen depletion in the journal Progress in Oceanography (Pitcher et al. 2021). Our 
leading role in this publication was the outcome of our participation in the IOC expert group 
GO2NE (Global Ocean Oxygen Network) tasked with improving our understanding of ocean 
GHR[\JHQDWLRQ�� ,Q� WKLV�UHJDUG�� LPSDFW�DVVHVVPHQWV�RI�VKHOO¿VK�IDUPLQJ�RQ�6DOGDQKD�%D\�
continue using oxygen as an ecological indicator of bay health. 
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Re s e a r c h  P r o j e c t s  Un d e r t a k e n  b y  En v i r o n m e n t  [ P r i n c i p l e  i n v e s t i g a t o r ( s ) ,  
c o l l a b o r a t o r s  a n d  s t u d e n t s  i n d i c a t e d  i n  b r a c k e t s ]
1. Investigate threat posed by the toxic diatom Pseudo-nitzschia� WR� VKHOO¿VK� IDUPHUV� LQ�

6DOGDQKD�%D\�>3,��*UDQW�3LWFKHU��'())���&ROODERUDWRUV��/LVD�0DQV¿HOG�DQG�%UHWW�0DFH\�
(DFFE), Allan Cembella and Bernd Krock (Alfred-Wegener Institute for Polar- und 
Meeresforschung, Bremerhaven, Germany)]. 

2. ,QYHVWLJDWH� 3DUDO\WLF� 6KHOO¿VK� 3RLVRQLQJ� >363@� WR[LQV� LQ� IDUPHG� DEDORQH� >3,V�� *UDQW�
Pitcher, Brett Macey (DFFE); P h D  s t u d e n t :  J o h n  F o o r d  ( UCT) ] .

3. 0RQLWRU� WKH� WKUHDW� WR� DEDORQH� IDUPV� RI� \HVVRWR[LQ�SURGXFLQJ� GLQRÀDJHOODWH� EORRPV�
>3,��*UDQW�3LWFKHU��&ROODERUDWRUV��$QGUH�GX�5DQGW�DQG�/LVD�0DQV¿HOG��'))(���6WHZDUW�
Bernard (CSIR)]. 

4. Assessment of the role of satellite derived ocean colour data in the monitoring of harmful 
algal blooms [Pis: Grant Pitcher, Stewart Bernard (CSIR), Raphael Kudela (University of 
Southern California, USA), Lisl Robertson Lain (UCT)]. 

5. Contribute to IOC databases on Harmful Algal Blooms: OBIS and HAEDAT [Pis: Grant 
3LWFKHU�DQG�/LVD�0DQV¿HOG��'))(�@��

6. Participate in the international IOC-SCOR programme GlobalHAB through publication 
of Best Practice Guidelines on Climate Change and Harmful Algal Bloom Research 
[Pis: Grant Pitcher (DFFE), Mark 
:HOOV� �8QLYHUVLW\� RI� 0DLQH� 86$��� 0LFKHOH� %XUIRUG� �*ULI¿WK� 8QLYHUVLW\�� 4XHHQVODQG��
Australia), Anke Kremp (Leibniz Institute for Baltic Sea Research Warnemünde, Rostock, 
Germany), Marina Montresor (Stazione Zoologica Anton Dohrn, Napoli, Italy)]. 

7. ,QYHVWLJDWH� WKH� ULVN� SRVHG� E\� RFHDQ� GHR[\JHQDWLRQ� DQG� DFLGL¿FDWLRQ� WKURXJK� FOLPDWH�
change [but also through other drivers at shorter time scales] to aquaculture on the SA 
FRDVW� >3,��*UDQW�3LWFKHU� �'))(���&ROODERUDWRUV��$QGUH�GX�5DQGW�� /LVD�0DQV¿HOG�� DQG�
Koena Seanego (DFFE)]. 

8. Participate in International Atomic Energy Agency [IAEA] project RAF/7/014 through 
maintenance of a coastal O2 and pH monitoring programme in St Helena Bay [PI: Grant 
3LWFKHU� �'))(���&ROODERUDWRUV��$QGUH�GX�5DQGW��/LVD�0DQV¿HOG��DQG�.RHQD�6HDQHJR�
(DFFE)]. 

9. Participate in IOC initiative Global Ocean Oxygen Network [GO2NE] to address the threat 
of deoxygenation driven by global change (Pis: Grant Pitcher (DFFE) and numerous 
international experts]. 10. Assessment of the water quality in Vanderkloof dam with 
regard to the cage culture of rainbow trout (Oncorhynchus mykiss) [PI: Koena Seanego, 
*UDQW�3LWFKHU��'))(���&ROODERUDWRUV��$QGUH�GX�5DQGW�DQG�/LVD�0DQV¿HOG��'))(�@��

11. Monitor the natural environment of candidate clam species [PI: Dale Arendse (DFFE), 
Collaborator: Grant Pitcher (DFFE)]. 

12.Assessment of impact of expanding aquaculture operations on Saldanha Bay through 
development of an oxygen debt indicator [PI: Grant Pitcher (DFFE), Collaborators: 
$QGUH�GX�5DQGW��/LVD�0DQV¿HOG��DQG�.RHQD�6HDQHJR��'))(��� M . S c .  S t u d e n t :  Tr e v o r  
Co e t ze e  ( CP UT) ]. 
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13.$VVHVVPHQW�RI�ELRIRXOLQJ�GLVFDUGHG�GXULQJ�WKH�KDUYHVWLQJ�RI�VKHOO¿VK�LQ�6DOGDQKD�%D\�
[Pis: Dale Arendse and Grant Pitcher (DFFE), M . S c .  S t u d e n t :  Ll o y d  S a s s m a n  ( CP UT) ]. 

14.An assessment of impact of rainbow trout (Oncorhynchus mykiss) cage culture on water 
quality of Vanderkloof dam [PI: Koena Seanego, Grant Pitcher (DFFE), Collaborators: 
$QGUH�GX�5DQGW��DQG�/LVD�0DQV¿HOG��'))(�@�

1 0. 5  Aq u a t i c  An i m a l  H e a l t h  Re s e a r c h  S u b u n i t
Aquaculture development continuously brings new challenges to AAH that require varying 
GHJUHHV� RI� JRYHUQPHQWDO� UHVSRQVH�� 'LVHDVHV� FDQ� VLJQL¿FDQWO\� GLVUXSW� WKH� DTXDFXOWXUH�
sector, international trade and ultimately food security, but the impacts are more extensive 
DQG�KDYH�VRFLDO�DQG�¿QDQFLDO�FRQVHTXHQFHV�DV�ZHOO��6XUYHLOODQFH�SURJUDPV�WKDW�IRFXV�RQ�
early detection of a pathogen, through the development of improved or novel diagnostic 
methods, combined with epidemiological research, enable a rapid response to disease 
epizootics to prevent the spread and establishment of diseases in cultured and wild aquatic 
animal populations. 

Strategies that aim to improve the general health of the host and its ability to tolerate the 
stressful conditions associated with aquaculture production systems must also be promoted; 
and include the use of preventative measures such as prebiotics, probiotics, and vaccines, 
DV�ZHOO�DV� LPSURYHG�IHHGV�DQG�SURGXFWLRQ�V\VWHPV��VXFK�DV�,07$���*HQHUDWLQJ�VFLHQWL¿F�
information of this nature in support of improved biosecurity is indispensable. 

Consequently, the AAH Research Unit of the Directorate: Aquaculture Research has three 
main focus areas, namely (i) the development of novel methods for the diagnosis of new and 
emerging pathogens to provide accurate and reliable disease diagnosis for aquatic animals; 
�LL��FROOHFWLRQ�RI�HSLGHPLRORJLFDO�GDWD�IRU�VLJQL¿FDQW�DTXDWLF�DQLPDO�GLVHDVHV�LQ�6RXWKHUQ�$IULFD�
to inform management and contingency interventions; and (iii) the development of effective 
preventative and treatment strategies for existing and emerging marine aquaculture diseases. 
The scope of research conducted by the unit spans all aquatic environments, including the 
IUHVKZDWHU�HQYLURQPHQW�LQ�VXSSRUW�RI�LQODQG�¿VKHULHV�DQG�DTXDFXOWXUH�GHYHORSPHQW��

10.5.1 Research Highlights: Aquatic Animal Health (2021)

Highlights during 2021 include our contributions towards the European Union Horizon 2020 
IXQGHG�$675$/�ʊ�$OO�$WODQWLF�2FHDQ� 6XVWDLQDEOH�� 3UR¿WDEOH� DQG�5HVLOLHQW�$TXDFXOWXUH�
ʊ�SURMHFW� WKDW� IRFXVHV�RQ� LQWHJUDWLYH�PXOWL�WURSKLF�DTXDFXOWXUH� �,07$�� IDUPLQJ��$675$/�
DLPV�WR�GHYHORS�QHZ��VXVWDLQDEOH��SUR¿WDEOH��DQG�UHVLOLHQW�YDOXH�FKDLQV�IRU�,07$�SURGXFWLRQ�
within the framework of existing, emerging, and potential Atlantic markets, and the project 
has been funded from September 2020 – August 2024. The project team consists of 17 
partner organizations from a wide range of SMEs, aquaculture communities and value chain 
stakeholders in Norway, Spain, Portugal, Brazil, Argentina, and South Africa, and gathers 
four IMTA labs. 

FINAL AQUACULTURE YEARBOOK 2022_DRAFT 9Nov.indd   127 2023/12/04   11:52



1 28 AQUACULTURE YEARBOOK 2022

The labs include an open offshore system (Ireland, Scotland), inshore land-based pump 
ashore system with partial-recirculating (South Africa), inshore land-based recirculation 
system (Brazil), and one prospective IMTA lab (Argentina), focusing on a regional challenge-
EDVHG�SHUVSHFWLYH��LQFOXGLQJ�¿VK��PROOXVFV��HFKLQRGHUPV��FUXVWDFHDQV��DQG�DOJDH�VSHFLHV��
The ASTRAL, aims to increase circularity by 50-60% compared to monoculture baseline 
DTXDFXOWXUH��)XUWKHUPRUH��SURYLGH�D�FLUFXODU�EXVLQHVV�PRGHO��ERRVWLQJ�UHYHQXH�GLYHUVL¿FDWLRQ�
IRU�DTXDFXOWXUH�SURGXFHUV�LQFUHDVLQJ�SUR¿WDELOLW\�E\�DW�OHDVW�����

The South African IMTA lab based at two sites: (1) the DFFE Marine Research Aquarium 
(MRA) and (2) Viking Aquaculture (Buffeljags abalone farm). Species cultivated at these 
sites include the South African abalone (Haliotis midae), sea lettuce (Ulva lacinulata), 
collector sea urchin (Tripneustes gratilla) and Cape urchin (Parechinus angulosus). The 
partners involved in the South Africa IMTA lab include the DFFE, University of Cape Town 
�8&7���&RXQFLO� IRU�6FLHQWL¿F�DQG� ,QGXVWULDO�5HVHDUFK� �&6,5���/(,7$7� �6SDLQ��DQG�9LNLQJ�
Fishing (Buffeljags Abalone).

The highlights in 2021 include detailed study of the physical and chemical parameters of the 
abalone-Ulva IMTA systems at Buffeljags Abalone Farm. Where 50% recirculation, including 
the microbiome (bacterial, fungal and oomycete) which is an initiation of a new study to assess 
WKH� LPSDFWV�RI� LQFUHDVLQJ�ZDWHU�UHFLUFXODWLRQ��5����75��	������UHFLUFXODWLRQ�� LQ�DEDORQH�
Ulva IMTA systems on potential disease risks (biosecurity), species health and system health/ 
sustainability; an assessment of the gut microbiome of cultured abalone, Haliotis midae, 
fed various diets; an assessment of the potential use of faeces from the Cape sea urchin 
(Parechinus angulosus) as a source of feed/probiotic for juvenile abalone (co-habitation/ 
symbiotic experiments); and the optimization of culture technology for the production of a new 
high value species, the sea urchin Tripneustes gratilla, in IMTA systems, which includes the 
FRQVWUXFWLRQ�RI�WKH�¿UVW�XUFKLQ�Ulva IMTA system in South Africa at Buffeljags Abalone.

10.5.2 Research Projects Undertaken by Aquatic Animal Health (Principle investigator[s] 
and student indicated in brackets)

1.  Characterisation of the microbiome of a partially recirculated abalone-Ulva IMTA system 
[PI(s): Brett Macey (DFFE), John Bolton (UCT), Marissa Brink-Hull (UCT), Mariska Greeff-
Laubscher (NWU), Vernon Coyne (UCT); P h D  S t u d e n t :  N o k o f a  Br i d g e t  M a k h a h l e l a  
( UCT) ] .

2.  Characterization of Ulva (Ulvaceae, Chlorophyta) species cultured in commercial 
abalone farms in South Africa, and comparison with closely related wild species, using 
morpho-anatomical and molecular methods [PI(s): John Bolton (UCT), Brett Macey 
(DFFE), Maggie Reddy (UCT); M . S c .  S t u d e n t :  Te e j a s w a n i  ( S h i k h a )  Ba c h o o  ( UCT) ]. 

3.  Potential for the use of faecal matter from the Cape sea urchin Parechinus angulosus
as a feed/probiotic for juvenile abalone [PI(s): Marissa Brink-Hull (UCT Postdoctoral 
Research Fellow), John Bolton (UCT), Brett Macey (DFFE)] .
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4.  Molecular characterization of Flavobacteriaceae isolated from rainbow trout 
(Onchorhynchus mykiss) and the development of a molecular diagnostic tool for 
differentiating between species in this genus [PI(s): Brett Macey, Leonard Flemming 
(Wemmershoek Diagnostic Laboratory), Vernon Coyne (UCT); M . S c .  S t u d e n t :  G o d f r e y  
Ko m a n e  ( UCT) ] .  

5.  Ulva as a functional feed: A practical investigation into the effects of Ulva lacinulata
on the growth, consumption, health, and gut microbiota of the farmed abalone Haliotis 
midae [PI (s): John Bolton (UCT); Brett Macey (DFFE), P h D  S t u d e n t :  M o r g a n  J .  Br a n d  
( UCT) ] .

6�� �7KH�LGHQWL¿FDWLRQ�RI�DQWLPLFURELDO�FRPSRXQGV�IURP�Ulva grown in an integrated aquaculture 
system [PI (s): Brett Macey (DFFE), Denzel Beukes (UWC), Gavin Maneveldt (UWC), 
John Bolton (UCT); M . S c .  S t u d e n t :  N i c c o l e  Ok k e r s  ( UW C) ] .

7.  Assessment of the risks associated with the use of various macroalgae as aquafeed 
ingredients and methods for sterilization of seaweeds [PI (s): Cliff Jones (RU), Brett 
Macey (DFFE), Dirk Weich (Marifeed); P h D  S t u d e n t :  P e t r o n i l l a  M a s i k a  M w a n g u d za  
( RU) ] .

��� �7DUJHWHG� VXUYHLOODQFH� RI� ORFDO� IUHVKZDWHU� ¿VK� SRSXODWLRQV� IRU� (SL]RRWLF� 8OFHUDWLYH�
Syndrome (EUS) [PI(s): Kevin Christison (DFFE), Brett Macey (DFFE); P o s t d o c t o r a l  
Re s e a r c h  F e l l o w : D r .  M a r i s k a  G r e e f f - La u b s c h e r  ( N W U) ]

9.  Development and validation of a health assessment index for farmed dusky kob in RSA 
[PI(s): Kevin Christison, Brett Macey, Prof. A. Vosloo (UKZN)] 

10.  Characterization and diagnosis of Ichthyophonus hoferi from Two Oceans Aquarium 
[PI (s): Kevin Christison (DFFE), Dr. G. Cole (Two Oceans Aquarium); M S c  S t u d e n t s :  
N i c h o l a s  N i c o l l e  ( UW C) ,  Br e t  W u r d e m a n  ( UW C) ] .  

�����&ODVVL¿FDWLRQ�DQG�FKDUDFWHUL]DWLRQ�RI�DTXDWLF�DQLPDO�SDWKRJHQV�>3,��V���.HYLQ�&KULVWLVRQ�
(DFFE), Dr. David Vaughan (CQU); P o s t d o c t o r a l  Re s e a r c h  F e l l o w :  D r .  M a r i s k a  
G r e e f f - La u b s c h e r  ( N W U) ] .

1 0. 6  I n t e r n a t i o n a l  M u l t i - S t a k e h o l d e r  P r o j e c t s  
1. $OO�$WODQWLF�2FHDQ�6XVWDLQDEOH��3UR¿WDEOH�DQG�5HVLOLHQW�$TXDFXOWXUH��$675$/��3URMHFW�

2020 – 2024 – a European Union Horizon 2020 Research and Innovation Programme 
3URMHFW� �*UDQW�$JUHHPHQW�1R��6������ >'U�%0�0DFH\�	�'U�0'�&\UXV@�� h t t p s : / / w w w .
a s t r a l - p r o j e c t . e u / .  

2. International research network (GDRI-Sud) AfriMAQUA 2019 – 2023 – Research Network 
for Sustainable Marine Aquaculture in Africa (IRD, France) [Dr BM Macey, Dr MD Cyrus, 
Dr KW Christison, Dr C Fouche]. h t t p s : / / e n . i r d . f r / p r o j e c t - a f r i m a q u a - s u s t a i n a b l e -
m a r i n e - a q u a c u l t u r e - a f r i c a .    
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1 0. 7  W o r k i n g  G r o u p s  a n d  Co m m i t t e e s  
1.  Global Ocean Oxygen Network – an IOC-UNESCO Expert Group on ocean deoxygenation 

[Dr GC Pitcher] 
2.  GlobalHAB [an IOC/SCOR programme] working group on the Establishment of 

Guidelines for the Study of Climate Change on Harmful Algal Blooms [Dr GC Pitcher] 
3.  Global Ocean Oxygen Decade [GOOD] – a programme of the UN Decade of Ocean 

Science for Sustainable Development 2021-2030 [Dr GC Pitcher] 
4.  International Atomic Energy Agency [IAEA] project RAF/7/014 Applying nuclear analytical 

techniques to support harmful algal bloom management in the context of climate and 
environmental change [Dr GC Pitcher] 

5.  International Ocean-Colour Coordinating Group [IOCCG] and the Global Ecology and 
Oceanography of Harmful Algal Blooms [GEOHAB] Working Group: Harmful Algal 
Blooms and Ocean Colour [Dr GC Pitcher] 

6.  NANO Global Project: A global study of coastal productivity, deoxygenation and ocean 
DFLGL¿FDWLRQ�DW�VHOHFWHG�VLWHV�±�DQ�LQLWLDWLYH�RI�32*2�±�Partnership for Observation of 
the Global Oceans [Dr GC Pitcher] 

7�� �6FLHQWL¿F�&RPPLWWHH�RI�International Conference of Harmful Algae 2021, La Pas, Mexico 
[Dr GC Pitcher] 

8.  Co-convener of the session Drivers and consequences of marine dissolved oxygen 
depletion: from estuaries to the open ocean at the Ocean Sciences Meeting 24 February 
– 4 March, Hawaii, 2022 [online]. 

��� �6FLHQWL¿F� &RPPLWWHH� RI� WKH� Liege colloquium on ocean dynamics – Low oxygen 
environments in marine and coastal waters: drivers, consequences and solutions, Liege, 
Belgium, 2022 [Dr GC Pitcher] 

10.  World Organisation for Animal Health (WOAH, Formerly OIE) Aquatic Animals Health 
Standards Commission [Dr KW Christison] 

11.  World Organisation for Animal Health (WOAH, Formerly OIE) Ad Hoc group on 
susceptibility of mollusc species to infection with WOAH listed diseases. [Dr KW 
Christison] 

12.  World Organisation for Animal Health (WOAH, Formerly OIE) Ad Hoc group on Technical 
References for Aquatic Animals. [KW Christison] 

13.  Member of WRC reference working group. The latter focuses on evaluating research 
with respect to various aquaculture related research projects conducted by Universities/
SAIAB and supported by WRC funding [Dr Chris Fouche]

14.  Gariep ATDC committee member of training group (aquaculture), aquaculture research 
group (supervising research) and facility development design and execution (OSC 
management involvement) [Dr Chris Fouche]
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1 0. 8  Ca p a c i t y  Bu i l d i n g
Refer to Chapter 12: Training and Capacity Building

1 0. 9  P u b l i c a t i o n s  b y  t h e  D i r e c t o r a t e :  Aq u a c u l t u r e  Re s e a r c h  a n d  D e v e l o p m e n t  i n  2021  
1.  Bernard S, Kudela R, Robertson Lain L, Pitcher GC. 2021. Observation of Harmful Algal 

Blooms with Ocean Colour Radiometry. IOCCG Report Series, No. 20, International 
Ocean Colour Coordinating Group, Dartmouth, Canada. http://dx.doi.org/10.25607/
OBP-1042.

2.  Christison KW, Vaughan DB, Shinn AP, Hansen H. 2021. Gyrodactylus molweni sp. 
N. (Gyrodactylidae: Monogenea) from Chelon richardsonii (Smith, 1922). International 
Journal for Parasitology: Parasites and Wildlife 15: 87-94. 

3.  Glibert PM, Pitcher GC. 2021. Harmful algal blooms, changing ecosystem dynamics 
and related conceptual models. In: Bernard S, Kudela R, Robertson Lain L, Pitcher GC. 
(Eds.), Observation of Harmful Algal Blooms with Ocean Colour Radiometry. IOCCG 
Report Series, No. 20, International Ocean Colour Coordinating Group, Dartmouth, 
Canada. Pp 13-24.

4.  GlobalHAB. 2021. Guidelines for the Study of Climate Change Effects on HABs. In: 
Wells M, Burford M, Kremp A, Montresor M, Pitcher GC (Eds), IOC Manuals and Guides 
No. 88, Paris, UNESCO-IOC/SCOR. 

5.  Grégoire M, Garçon V, Garcia H, Breitburg D, Isensee K, Oschlies A, Telszewski M, 
Barth A, Bittig HC, Carstensen J, Carval T, Chai F, Chavez F, Conley D, Coppola L, 
&URZH�6��&XUULH�.��'DL�0��'HÀDQGUH�%��'HZLWWH�%��'LD]�5��*DUFLD�5REOHGR�(��*LOEHUW�'��
Giorgetti A, Glud R, Gutierrez D, Hosoda S, Ishii M, Jacinto G, Langdon C, Lauvset SK, 
Levin LA, Limburg KE, Mehrtens H, Montes I, Naqvi W, Paulmier A, Pfeil B, Pitcher G, 
Pouliquen S, Rabalais N, Rabouille C, Recape V, Roman M, Rose K, Rudnick D, Rummer 
J, Schmechtig C, Schmidtko S, Seibel B, Slomp C, Sumalia UR, Tanhua T, Thierry V, 
Uchida H, Wanninkhof R, Yasuhara M. 2021. A Global Ocean Oxygen Database and 
Atlas for Assessing and Predicting Deoxygenation and Ocean Health in the Open and 
Coastal Ocean. Frontiers in Marine Science 8: 724913.

6.  Hallegraeff GM, Anderson DM, Belin C, Bottein M-YD, Bresnan E, Chinain M, Enevoldsen 
H, Iwataki M, Karlson B, McKenzie CH, Sunesen I, Pitcher GC, Provoost P, Richardson 
A, Schweibold L, Tester PA, Trainer VL, Yñiguez AT, Zingone A. 2021. Perceived global 
LQFUHDVH� LQ�DOJDO�EORRPV� LV�DWWULEXWDEOH� WR� LQWHQVL¿HG�PRQLWRULQJ�DQG�HPHUJLQJ�EORRP�
impacts. Communications Earth and Environment 2:117. 

7.  Hallegraeff GM, Aligizaki K, Amzil Z, Andersen P, Anderson DM, Arneborg L, Azanza 
RV, Bates SS, Benico G, Bottein M-YD, Bresnan E, Arevalo F, Belin C, Branco MAC, 
Carbonell DJ, Cembella AD, Chinain M, Clarke D, Correa J, Davidson K, Dhanji-
Rapkova M, Dai X, Darius HT, Eikrem, W, Enevoldsen H, Escalera L, Farrell H, Fensin 
(��)HUQDQGH]�/R]DQR�5��)HUQiQGH]�7HMHGRU�0��*DWWL�&0��*REOHU�&-��*Xè¿QQVVRQ�+��
Haigh N, Hay B, Hoeglund AE, Howland KL, Hubbard KA, Ismael A, Iwataki M, Jaffrezic 
E, Jipanin SJ, John U, Karlson B, Klemm K, Kobos J, Kulis DW, Landsberg JH, Laza-
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Martinez A, Leaw CP, Lefebvre KA, Llehtinen S, Lemoine M, Lewis AM, Lewis NI, Lim 
WA, Lim PT, Locke A, Louw DC, Lu D, Lundholm N, Mackenzie L, Mancera-Pineda JE, 
McKenzie CH, Menendez LM, Martin JL, Maskrey BH, Mazur-Marzec H, McKinney A, 
0HQGH]�60��0RQWUHVRU�0��0R]HWLþ�3��1DXVWYROO�/��2UORYD�7��3D]RV�<��3HxD�$��3LWFKHU�
GC, Poelman M, Poulin M, Provoost P, De Rijcke M, Quod J-P, Revilla M, Rhodes L, 
Richlen ML, Rochon A, Rourke WA, Sakamoto S, scarratt MG, Schweibold L, Siano R, 
6LOYD�$��6PLWK�-/��6RORZ�$5��6RXGDQW�'��6XLNNDQHQ�6��6XQHVHQ�,��6ZDQ�6��6WDUU�0��7Dú�
S, Totti C, Tester PA, Trainer VL, Turner AD, Wells T, West JJ, Yñiguez AT, Zingone A. 
2�2���*OREDO�+$%�6WDWXV�5HSRUW��$�6FLHQWL¿F�6XPPDU\�IRU�3ROLF\�0DNHUV��,Q��+DOOHJUDHII�
GM, Enevoldsen H, Zingone A (Eds), Paris, UNESCO.

8.  Hayes PM, Christison KW, Vaughan DB, Boxshall GA. 2021. Sea lice (Copepoda: 
Caligidae) from South Africa, with descriptions of two new species of Caligus. Systematic 
Parasitology 98 (4): 369-397.

9.  Kudela RM, Smith ME, Pitcher GC, Bernard S. 2021. Application of ocean colour to 
blooms of the toxic diatom genus Pseudo-nitzschia. In: Bernard S, Kudela R, Robertson 
Lain L, Pitcher GC (Eds), Observation of Harmful Algal Blooms with Ocean Colour 
Radiometry. IOCCG Report Series, No. 20, International Ocean Colour Coordinating 
Group, Dartmouth, Canada. Pp 51-60.

10.  Maapea AD, Vine NG, Macey BM. 2021 Bacterial microbiome of dusky kob 
Argyrosomus japonicus eggs and rearing water and the bacteriostatic effect of selected 
disinfectants. Aquaculture. Volume 542, 2021, Article 736882. https://doi.org/10.1016/j.
aquaculture.2021.736882.

11.  Mdhluvu RM, Mlambo V, Madibana MJ, Mwanza M, O’Brien G. 2021. Crocodile meat 
PHDO�DV�D�¿VKPHDO�VXEVWLWXWH�LQ�MXYHQLOH�GXVN\�NRE��$UJ\URVRPXV�MDSRQLFXV��GLHWV��)HHG�
utilization, growth performance, blood parameters, and tissue nutrient composition. 
Aquaculture Reports. 21 (2021) 100779.

12.  Ndakalimwe NG, Litembu, JA, Hasimuna OJ, Rashidian, G, Mbokane EM, Moyo 
NAG, Hlophe-Ginindza SN. 2021. Medicinal plants: A perspective on their application 
in the African smallholder aquaculture farms”. https://www.springer.com/gp/
book/9789811667701

13.  Pitcher GC, Aguirre-Velarde A, Breitburg D, Cardich J, Carstensen J, Conley DJ, Dewitte 
B, Engel A, Espinoza-Morriberón D, Flores G, Garçon V, Graco M, Grégoire M, Gutiérrez 
D, Martin Hernandez-Ayon J, Huang H-HM, Isensee K, Jacinto ME, Levin L, Lorenzo 
A, Machu E, Merma L, Montes I, Naqvi SWA, Paulmier A, Roman M, Rose K, Hood R, 
Rabalais NN, Salvanes AGV, Salvatteci R, Sánchez S, Sifeddine A, Tall AW, van der 
Plas AK, Yasuhara M, Zhang J, Zhu ZY. 2021. System controls of coastal and open 
ocean oxygen depletion. Progress in Oceanography 197: 102613.

14.  Pitcher GC, Glibert PM, Kudela RM, Smith ME. 2021. Application of ocean colour to 
harmful high biomass algal blooms. In: Bernard S, Kudela R, Robertson Lain L, Pitcher 
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GC (Eds), Observation of Harmful Algal Blooms with Ocean Colour Radiometry. IOCCG 
Report Series, No. 20, International Ocean Colour Coordinating Group, Dartmouth, 
Canada. Pp 107-121.

15.  Pitcher GC, Louw DC. 2021. Harmful algal blooms of the Benguela eastern boundary 
upwelling system. Harmful Algae 102: 101898.

16.  Richardson AJ, Eriksen R, Hallegraeff GM, Rochester W, Pitcher GC, Burford M. 2021. 
Observing changes in harmful algal blooms over time: long-term observations for 
studying impacts of climate change. In: Wells M, Burford M, Kremp A, Montresor M, 
Pitcher GC (Eds), GlobalHAB. IOC Manuals and Guides No. 88, Paris, UNESCO-IOC/
SCOR.

17.  Roy S, Pitcher GC, Kudela RM, Smith ME, Bernard S. 2021. Ocean colour remote 
VHQVLQJ� RI� GLQRÀDJHOODWH� EORRPV� DVVRFLDWHG� ZLWK� SDUDO\WLF� VKHOO¿VK� SRLVRQLQJ�� ,Q��
Bernard S, Kudela R, Robertson Lain L, Pitcher GC (Eds), Observation of Harmful Algal 
Blooms with Ocean Colour Radiometry. IOCCG Report Series, No. 20, International 
Ocean Colour Coordinating Group, Dartmouth, Canada. Pp 39-50.

18.  Vaughan DB, Christison KW, Hansen H. 2021. New monogeneans from the bathydemersal 
southern African endemic catshark, Holohalaelurus egain (Gilchrist, 1922). Systematic 
Parasitology 98 (4): 343-355.

19.  Wells ML, Burford M, Kremp A, Montresor M, Pitcher GC. 2021. Guidelines for the study 
of climate change effects on HABs: introduction and rationale. In: Wells M, Burford M, 
Kremp A, Montresor M, Pitcher GC (Eds), GlobalHAB. IOC Manuals and Guides No. 88, 
Paris, UNESCO-IOC/SCOR.
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CH AP TER 1 1
AQUACULTURE TECH N OLOG Y D EM ON S TRATI ON  

CEN TRE ACTI V I TI ES  D URI N G  2021

ACTIVITIES DURING 2021
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1 1 .  AQUACULTURE TECH N OLOG Y D EM ON S TRATI ON  CEN TRE
1 1 . 1  Ba c k g r o u n d  t o  t h e  P r o j e c t
7KH�$7'&�LV�DQ�DTXDFXOWXUH�IDFLOLW\�HVWDEOLVKHG�PRUH�WKDQ����\HDUV�DJR�DV�D�¿�VK�KDWFKHU\�
and upgraded in February 2013. The ATDC operates on 47 ha of land and is located in the 
Xhariep District of the Free State province and next to the Orange River downstream Gariep 
Dam, from where it receives its production water supply. 

7KH�$7'&�FRQWLQXHV�WR�EHQH¿�W�6RXWK�$IULFD¶V�IUHVKZDWHU�DTXDFXOWXUH�VHFWRU�E\�VHUYLQJ�DV�D�
WUDLQLQJ�DQG�WHFKQRORJ\�GHPRQVWUDWLRQ�IDFLOLW\�IRU�\RXQJ�¿�VK�IDUPHUV��D�EUHHGLQJ�VWDWLRQ�IRU�
GLIIHUHQW�IUHVKZDWHU�¿�VK��DQG�D�IDFLOLW\�ZHUH�UHVHDUFK�DQG�GHYHORSPHQW�DFWLYLWLHV�FDQ�WDNH�
SODFH��7KH�LQWHQWLRQ�RI�WKH�'))(�LV�WR�EURDGHQ�WKH�VHUYLFHV�RI�WKH�$7'&�WR�EHQH¿�W�6RXWK�
Africans and Southern African Developing Communities (SADC). 

The operation and management of the ATDC are jointly taken care of by the DFFE and the 
Free State Department of Agriculture and Rural Development (FSDARD) whereby the two 
departments continued to provide the ATDC with technical and advisory services, as well as 
¿�QDQFLDO�VXSSRUW�WR�HQVXUH�WKDW�DOO�WKH�SODQQHG�DFWLYLWLHV�DUH�LPSOHPHQWHG�

1 1 . 2 Br e e d i n g  Te c h n i q u e s
,Q�2�2���WKH�$7'&�FRQGXFWHG�HLJKW�DUWL¿�FLDO�EUHHGLQJ��)LJXUH�������VHVVLRQV�RI�WKH�$IULFDQ�
VKDUSWRRWK�FDW¿�VK��Clarias gariepinus) for the purposes of research, technology demonstration 
and maintenance of future broodstock. The broodstock conditioned for a period of two (2) 
weeks prior every breeding session, fed a conditioned feed, which contained relatively higher 
contents of animal fats, proteins, vitamins and minerals than the standard formulated feed, 
which served to improve the quality of gametes produced.

At a water temperature of 28 °C and 11 hours before the actual breeding process, selected 
IHPDOH� EUHHGHUV� ZHUH� LQMHFWHG� ZLWK� DQ� DTXD�VSDZQ� KRUPRQH� DW� D� GRVDJH� RI� ��5�PƐ�NJ�
(Figure 11.1A) to induce a smooth release of eggs. During breeding, the eggs were gently 
squeezed from an anaesthetised female (Figure 11.1B) and, using a dry chicken feather, the 
eggs were then mixed in a dry container with milt or sperms (Figure 11.1C) collected from 
a euthanized male to induce fertilization. After two minutes of gentle mixing, the fertilized 
HJJV�ZHUH�WKHQ�VSUD\HG��VLQJOH� OD\HUHG��RQ�¿�QH�LQFXEDWLRQ�WUD\V� LQVWDOOHG� LQ�WKH�KDWFKLQJ�
tanks (Figure 11.1D and E). The number of selected broodstock and the subsequent number 
of one-month-old larvae produced from the eight (8) breeding sessions conducted in 2021 
�7DEOH��������7KH�¿�UVW� WZR� �2��EUHHGLQJ�VHVVLRQV�ZHUH�SHUIRUPHG� LQ� WKH�ROG�5HFLUFXODWLQJ�
Aquaculture System (RAS) and other sessions were executed in the new RAS.

CH AP TER 1 1
AQUACULTURE TECH N OLOG Y D EM ON S TRATI ON  

CEN TRE ACTI V I TI ES  D URI N G  2021
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minutes of gentle mixing, the fertiliUed eggs were then sprayed, single layered, on fine 

incubation trays installed in the hatching tanFs (Figure 11.1" and #). The number of 

selected broodstocF and the subsequent number of one-month-old larvae produced 

from the eight (8) breeding sessions conducted in 2021 (Table 11.1). The first two (2) 

breeding sessions were performed in the old 0ecirculating Aquaculture 1ystem (0A1) 

and other sessions were executed in the new 0A1.

Figure 11.1: Artificial breeding of African sharptooth catfish (�la6ias +a6ie4i29s) in the 

Aquaculture Technology "emonstration !entre recirculating systems

'n ,ovember, goldfish (�a6assi9s a96at9s) and common carp (�=46i29s 'a64io) were 

also bred artificially in the new 0A1 for the purpose of production, training and 

technology demonstration. These species were bred and Fept in a separate production 

line from the African catfish due to the differences in the required level of water quality 

parameters such as temperature. For this breeding session, two (2) breeders of each 

)LJXUH� ������ $UWL¿�FLDO� EUHHGLQJ� RI� $IULFDQ� VKDUSWRRWK� FDW¿�VK� �Clarias gariepinus) in the 
Aquaculture Technology Demonstration Centre recirculating systems

,Q�1RYHPEHU��JROG¿�VK��Carassius auratus) and common carp (Cyprinus carpio) were also 
EUHG� DUWL¿�FLDOO\� LQ� WKH� QHZ� 5$6� IRU� WKH� SXUSRVH� RI� SURGXFWLRQ�� WUDLQLQJ� DQG� WHFKQRORJ\�
demonstration. These species were bred and kept in a separate production line from the 
$IULFDQ�FDW¿�VK�GXH�WR�WKH�GLIIHUHQFHV�LQ�WKH�UHTXLUHG�OHYHO�RI�ZDWHU�TXDOLW\�SDUDPHWHUV�VXFK�
as temperature. For this breeding session, two (2) breeders of each sex and species were 
selected and kept in separate tanks few days prior the breeding process. Two (2) to three 
����ZHHNV�DIWHU�KDWFKLQJ��D�VXEVHW�RI�WKH�ODUYDH�IRU�*ROG¿�VK��Q� ���6����DQG�&RPPRQ�FDUS�
�Q� ���������ZHUH� WUDQVIHUUHG� LQWR� WKUHH� ����H[WHUQDO�SRQGV�FRYHUHG�ZLWK�QHWV� IRU� IXUWKHU�
growth and development. The transfer was also done to compare the growth rates of these 
larvae between the two (2) production systems.

A

B

C

E

D

FINAL AQUACULTURE YEARBOOK 2022_DRAFT 9Nov.indd   136 2023/12/04   11:52



1 3 7AQUACULTURE YEARBOOK 2022

D a t e N u m b e r  o f  S e l e c t e d  
Br e e d e r s

N u m b e r  o f  
On e - M o n t h - Ol d  La r v a e  

P r o d u c e d
1 4  –  1 5  J a n u a r y 2 Females and 1 Male 500
1 5  –  1 6  M a r c h 2 Females and 3 Males 542
29  –  3 0 Ap r i l 2 Females and 2 Males 600
25  –  26  M a y 2 Females and 2 Males 1 000
21  –  22 J u l y 2 Females and 2 Males 1 784

1 3  –  1 4  S e p t e m b e r 2 Females and 1 Male 1 000
1 8  –  1 9  Oc t o b e r 2 Females and 1 Male 540

1 7  –  1 8  N o v e m b e r 2 Females and 1 Male 1 000
TOTAL 1 6  F e m a l e s  a n d  1 3  M a l e s 6  9 6 6

7DEOH�������7KH�QXPEHU�RI�$IULFDQ�VKDUSWRRWK�FDW¿VK�EURRGVWRFN�VHOHFWHG�IRU�EUHHGLQJ�DQG�
the number of one-month-old larvae produced

1 1 . 3  P r o d u c t i o n  S y s t e m s
There were four (4) production systems used at the ATDC in 2021 for the purposes of 
SURGXFWLRQ��WHFKQRORJ\�GHPRQVWUDWLRQ�DQG�¿VK�UHDULQJ��DQG�WKH\�DUH�WKH�UHFLUFXODWLQJ�V\VWHP��
in other words, RAS, pond culture system, cage culture system and aquaponics system.

11.3.1 Recirculating Aquaculture Systems

There were two (2) recirculating systems which were operational during 2021, and they are 
WKH�ROG�VHPL�UHFLUFXODWLQJ�$IULFDQ�FDW¿VK�KDWFKHU\�DQG�WKH�QHZO\�HVWDEOLVKHG�IXOO\�5$6�ZLWK�D�
QXUVHU\�DQG�DQ�$IULFDQ�FDW¿VK�KDWFKHU\��7KH�ODWWHU��ZKLFK�ZDV�FRPPLVVLRQHG�LQ�0DUFK�2�2��
�)LJXUH����2���VWRFNHG�ZLWK�VRPH�¿QJHUOLQJV�DQG�MXYHQLOH�$IULFDQ�FDW¿VK�IURP�WKH�ROG�5$6�
during the second quarter of 2021. 

The newly established RAS comprises of three (3) independent production lines with 
2��JURZ�RXW�WDQNV�HDFK�DQG�DQ�LQGHSHQGHQW�$IULFDQ�FDW¿VK�KDWFKHU\�ZLWK�WKUHH�����KDWFKLQJ�
tanks and three (3) sets of zooplankton vessels. The old RAS consisted of four (4) grow-out 
WDQNV�DQG�VL[��6��KDWFKLQJ�WDQNV�DQG�ZHUH�DOO�VWRFNHG�ZLWK�$IULFDQ�FDW¿VK�IURP�-DQXDU\�WR�
-XQH��7DEOH����2�VKRZV�WKH�¿VK�VWRFNLQJ�LQIRUPDWLRQ�LQ�WKH�WZR��2��UHFLUFXODWLQJ�V\VWHPV�IRU�
2021.
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commissioned in March 2021 (Figure 11.2), stocFed with some fingerlings and Euvenile 

African catfish from the old 0A1 during the second quarter of 2021. 

The newly established 0A1 comprises of three (3) independent production lines with 

28 grow-out tanFs each and an independent African catfish hatchery with three (3) 

hatching tanFs and three (3) sets of UooplanFton vessels. The old 0A1 consisted of 

four (4) grow-out tanFs and six (6) hatching tanFs and were all stocFed with African 

catfish from (anuary to (une. Table 11.2 shows the fish stocFing information in the two 

(2) recirculating systems for 2021.

Figure 11.2: !ommissioning of the new recirculating aquaculture system at the 

Aquaculture Technology "emonstration !entre 

Figure 11.2: Commissioning of the new recirculating aquaculture system at the Aquaculture 
Technology Demonstration Centre 

7DEOH����2��1XPEHU�RI�$IULFDQ�VKDUSWRRWK�FDW¿�VK�VWRFNHG�LQ�WKH�WZR�UHFLUFXODWLQJ�V\VWHPV�RI�
the Aquaculture Technology Demonstration Centre  at the end of each quarter in 2021

Ag e  g r o u p Qu a r t e r  1 Qu a r t e r  2 Qu a r t e r  3 Qu a r t e r  4
Ol d  RAS

F i n g e r l i n g 506 0 0 0
J u v e n i l e 210 0 0 0
Br o o d s t o c k 96 205 0 0

To t a l 8 1 2 205 0 0
N e w  RAS

F i n g e r l i n g 0 1 601 1 547 1 636
J u v e n i l e 0 253 566 1 222

Br o o d s t o c k 0 140 255 767
TOTAL 0 1  9 9 4 2 3 6 8 3  6 25

G RAN D  TOTAL 8 1 2 2 1 9 9 2 3 6 8 3  6 25

11.3.2. Pond Culture System

7KHUH�DUH��6�H[WHUQDO�SRQGV�DW�WKH�$7'&��HLJKW�����RI�ZKLFK�ZHUH�VWRFNHG�ZLWK�$IULFDQ�FDW¿�VK��
JROG¿�VK��FRPPRQ�FDUS�DQG�.RL�FDUS��7KH�*ROG¿�VK�DQG�&RPPRQ�FDUS� ODUYDH�ZKLFK�ZHUH�
bred on 17-18 November were stocked in three (3) of the eight (8) ponds for further growth 
DQG�GHYHORSPHQW��3RQGV�ZHUH�IHUWLOLVHG�HYHU\�RWKHU�GD\�ZLWK�OLTXH¿�HG�FKLFNHQ�PDQXUH�WR�
maintain a rich population of phyto- and zooplankton for the larvae to feed (Figure 11.3).
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Figure 11.3: A picture of ponds at the Aquaculture Technology "emonstration !entre  

which were stocFed with goldfish and common carp larvae.

11.3.3.!age !ulture 1ystem

'n the first quarter of 2021, cage culture systems were operational at the AT"! for 

both technology demonstration and research purposes. 1ix (6) floating cages installed 

in a pond (Figure 11.4) were stocFed with African sharptooth catfish fingerlings from 

the old 0A1 and reared for further growth and development.

Figure 11.4: Floating cage culture system at the Aquaculture Technology 
"emonstration !entre 

1GC
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Figure 11.3: A picture of ponds at the Aquaculture Technology Demonstration Centre  which 
ZHUH�VWRFNHG�ZLWK�JROG¿�VK�DQG�FRPPRQ�FDUS�ODUYDH�

11.3.3. Cage Culture System

,Q� WKH�¿�UVW�TXDUWHU�RI�2�2���FDJH�FXOWXUH�V\VWHPV�ZHUH�RSHUDWLRQDO�DW� WKH�$7'&� IRU�ERWK�
WHFKQRORJ\�GHPRQVWUDWLRQ�DQG�UHVHDUFK�SXUSRVHV��6L[��6��À�RDWLQJ�FDJHV�LQVWDOOHG�LQ�D�SRQG�
�)LJXUH�������ZHUH�VWRFNHG�ZLWK�$IULFDQ�VKDUSWRRWK�FDW¿�VK�¿�QJHUOLQJV�IURP�WKH�ROG�5$6�DQG�
reared for further growth and development.
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Figure 11.4: Floating cage culture system at the Aquaculture Technology Demonstration 
Centre 
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11.3.4. Aquaponics System

7KUHH� ���� SRQGV�ZHUH� SUHSDUHG� IRU� DTXDSRQLFV� DQG� D�PRQWK� ODWHU� DIWHU� EHLQJ� ¿�OOHG�ZLWK�
¿�OWHUHG�ZDWHU��WKH�SRQGV�ZHUH�HDFK�VWRFNHG�ZLWK�����&RPPRQ�FDUS��ZKLFK�ZHLJK���5��J��
$W�WKH�VDPH�WLPH��FXFXPEHU��VWUDZEHUU\�DQG�OHWWXFH�VHHGV�ZHUH�SODQWHG�RQ�À�RDWLQJ�WUD\V�
�)LJXUH����5$���,Q�WKH�QHZ�5$6��FXFXPEHU�VHHGV�ZHUH�SODQWHG�RQ�À�RDWLQJ�WUD\V�LQ�WKUHH�����
tanks in the same production line (Figure 11.5B).

1GD

11.3.2 Aquaponics 1ystem

Three (3) ponds were prepared for aquaponics and a month later after being filled with 

filtered water; the ponds were each stocFed with 100 !ommon carp, which weigh ` 50 

g. At the same time, cucumber, strawberry and lettuce seeds were planted on floating 

trays (Figure 11.5A). 'n the new 0A1, cucumber seeds were planted on floating trays 

in three (3) tanFs in the same production line (Figure 11.5 ).

Figure 11.5: Aquaponics systems in external ponds ��� and indoor 0ecirculating 

Aquaculture 1ystem ��� of the  Aquaculture Technology "emonstration !entre at the 

end of 2021

11.4 Training and Promotion

0efer to !hapter 12: Training and !apacity  uilding

11.5 0esearch and "evelopment

There were five (5) active research proEects conducted by officials at the AT"! in 2021 

and the proEects ranged from fish nutrition, fish health and diseases, aquaculture 

production systems, aquaculture economics and marFeting, and inland fisheries. 

There was an additional proEect under fish nutrition which is still in the planning phase 

and is expected to commence in the following year. The title of the proEect is fThe 

production of UooplanFton for fry rearing of !larias gariepinus at the Aquaculture 

Technology "emonstration !entreg.

A

Figure 11.5: Aquaponics systems in external ponds ( A)  and indoor Recirculating Aquaculture 
System ( B)  of the  Aquaculture Technology Demonstration Centre at the end of 2021

1 1 . 4  Tr a i n i n g  a n d  P r o m o t i o n

Refer to Chapter 12: Training and Capacity Building

1 1 . 5  Re s e a r c h  a n d  D e v e l o p m e n t

7KHUH�ZHUH�¿�YH��5��DFWLYH�UHVHDUFK�SURMHFWV�FRQGXFWHG�E\�RI¿�FLDOV�DW�WKH�$7'&�LQ�2�2��DQG�
WKH� SURMHFWV� UDQJHG� IURP� ¿�VK� QXWULWLRQ�� ¿�VK� KHDOWK� DQG� GLVHDVHV�� DTXDFXOWXUH� SURGXFWLRQ�
V\VWHPV�� DTXDFXOWXUH� HFRQRPLFV� DQG� PDUNHWLQJ�� DQG� LQODQG� ¿�VKHULHV�� 7KHUH� ZDV� DQ�
DGGLWLRQDO�SURMHFW�XQGHU�¿�VK�QXWULWLRQ�ZKLFK�LV�VWLOO�LQ�WKH�SODQQLQJ�SKDVH�DQG�LV�H[SHFWHG�WR�
commence in the following year. The title of the project is “The production of zooplankton 
for fry rearing of Clarias gariepinus at the Aquaculture Technology Demonstration Centre”.

1 .   F i s h  n u t r i t i o n :  7KH�GHYHORSPHQW�RI�D�FRVW�HIIHFWLYH�UHSODFHPHQW�RI�¿�VK�PHDO�ZLWK�
VHOHFWHG� FKHDSHU� ORFDOO\� DYDLODEOH� SURWHLQ� VRXUFHV� LQ�$IULFDQ� 6KDUSWRRWK� &DW¿�VK�
(Clarias gariepinus). 

2.   F i s h  h e a l t h  a n d  d i s e a s e :  Application of phytomedicine on Fungi (Saprolegnia sp.) 
and Bacteria (Aeromonas hydrophobia, Pseudomonas aerugnosa and Cytobacter 
columnaris��GHWHFWHG�IURP�¿�VK�VSHFLHV�DW�$7'&�

3 .   P r o d u c t i o n  s y s t e m s :  Effect of stocking density and production system on the 
SURGXFWLRQ�RI�$IULFDQ�VKDUS�WRRWK�FDW¿�VK��Clarias gariepinus).

B

A B
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11.3.4. Aquaponics System
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¿OWHUHG�ZDWHU��WKH�SRQGV�ZHUH�HDFK�VWRFNHG�ZLWK�����&RPPRQ�FDUS��ZKLFK�ZHLJK���5��J��
$W�WKH�VDPH�WLPH��FXFXPEHU��VWUDZEHUU\�DQG�OHWWXFH�VHHGV�ZHUH�SODQWHG�RQ�ÀRDWLQJ�WUD\V�
�)LJXUH����5$���,Q�WKH�QHZ�5$6��FXFXPEHU�VHHGV�ZHUH�SODQWHG�RQ�ÀRDWLQJ�WUD\V�LQ�WKUHH�����
tanks in the same production line (Figure 11.5B).
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commence in the following year. The title of the project is “The production of zooplankton 
for fry rearing of Clarias gariepinus at the Aquaculture Technology Demonstration Centre”.

1 .  F i s h  n u t r i t i o n :  7KH�GHYHORSPHQW�RI�D�FRVW�HIIHFWLYH�UHSODFHPHQW�RI�¿VK�PHDO�ZLWK�
VHOHFWHG� FKHDSHU� ORFDOO\� DYDLODEOH� SURWHLQ� VRXUFHV� LQ�$IULFDQ� 6KDUSWRRWK� &DW¿VK�
(Clarias gariepinus). 

2.  F i s h  h e a l t h  a n d  d i s e a s e :  Application of phytomedicine on Fungi (Saprolegnia sp.) 
and Bacteria (Aeromonas hydrophobia, Pseudomonas aerugnosa and Cytobacter 
columnaris��GHWHFWHG�IURP�¿VK�VSHFLHV�DW�$7'&�

3 .  P r o d u c t i o n  s y s t e m s :  Effect of stocking density and production system on the 
SURGXFWLRQ�RI�$IULFDQ�VKDUS�WRRWK�FDW¿VK��Clarias gariepinus).

B

4 .  Aq u a c u l t u r e  e c o n o m i c s  a n d  m a r k e t i n g :  Assessment of socio-economic factors 
affecting the success and failure of aquaculture projects in the Xhariep District, Free 
State province.

�� IQODQG ¿VKHU\� $VVHVVLQJ� VPDOO� VFDOH� ¿VKHULHV� SRWHQWLDO� RI� /DNH�*DULHS�� 6RXWK�
Africa.

1 1 . 6  Ex t e n s i o n  S e r v i c e s
The ATDC continued to provide extension services to developing freshwater projects in the 
FRXQWU\��+RZHYHU��RQO\�RQH�SURMHFW�ZDV�DVVLVWHG�LQ�WHUPV�RI�WKH�SXUFKDVLQJ�RI�¿QJHUOLQJV�
GXULQJ�2�2���6RPH�RI�WKH�¿QJHUOLQJV�WKDW�ZHUH�VWRFNHG�LQ�WKH�ROG�5$6��Q� ���52���DYHUDJH�
PDVV� ����7�J��ZHUH�VROG�WR�,10('�DQG�FROOHFWHG�RQ���0DUFK�2�2���)LJXUH����7���,10('�
ZDV�DOVR�DVVLVWHG�LQ�WHUPV�RI�FDW¿VK�WUDQVSRUWDWLRQ�PHWKRGV�DQG�ZDWHU�TXDOLW\�UHTXLUHPHQWV�
for optimum growth and reproduction.

1GE

�	��9C8�>EDB9D9?>��The development of a cost-effective replacement of fish meal 

with selected cheaper locally available protein sources in African 1harptooth 

!atfish (�la6ias +a6ie4i29s). 

	��9C8�851<D8�1>4�49C51C5��Application of phytomedicine on Fungi (�a46ole+2ia 

s4�) and  acteria (�e6omo2as ,=d6o4,o&ia, �se9domo2as ae69+2osa and 

�=to&a'te6 'ol9m2a6is) detected from fish species at AT"!.

�	�%B?4E3D9?>�CICD5=C��#ffect of stocFing density and production system on the 

production of African sharp-tooth catfish (�la6ias +a6ie4i29s).

�	� �AE13E<DEB5� 53?>?=93C� 1>4�=1B;5D9>7��Assessment of socio-economic 

factors affecting the success and failure of aquaculture proEects in the 6hariep 

"istrict, Free 1tate province.

�	� �><1>4� 69C85BI�� Assessing small scale fisheries potential of *aFe %ariep, 

1outh Africa.

11.6 #xtension 1ervices

The AT"! continued to provide extension services to developing freshwater proEects 

in the country. &owever, only one proEect was assisted in terms of the purchasing of 

fingerlings during 2021. 1ome of the fingerlings that were stocFed in the old 0A1 (n � 

1 524, average mass � 4.47 g) were sold to ',M#" and collected on 9 March 2021 

(Figure 11.7). ',M#" was also assisted in terms of catfish transportation methods and 

water quality requirements for optimum growth and reproduction.

Figure 11.7: �a'/a+i2+ o* 'at*is, *i2+e6li2+s sold to t,e ����� +6o94�

Figure 11.6: PacFaging of catfish fingerlings sold to the ',M#" group)LJXUH����6��3DFNDJLQJ�RI�FDW¿VK�¿QJHUOLQJV�VROG�WR�WKH�,10('�JURXS

N OTES
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1 2.  TRAI N I N G  AN D  CAP ACI TY BUI LD I N G   
1 2. 1  I n t r o d u c t i o n
The following Training and Capacity building activities were undertaken during 2021 as 
highlighted below.

N a t i o n a l  S k i l l s  F u n d  ( N S F )  Tr a i n i n g  a n d  i n t e r n s h i p  p r o g r a m m e
The former Department of Agriculture, Forestry and Fisheries (DAFF) acquired funding 
from the Department of Higher Education and Training (custodian of the National Skills 
Fund) for training, capacity building and mentorship of smallholder/small scale producers 
and placement of graduates in commercial farms. The Directorate: Aquaculture Technical 
6HUYLFHV�LGHQWL¿HG�VXLWDEOH�FRPPHUFLDO�DTXDFXOWXUH�HQWHUSULVHV�IRU�SODFHPHQW�RI�DTXDFXOWXUH�
graduate for a period of 24 months from November 2020 using the following criteria:

• Commercial or smallholder with potential to become commercial;
• Adequately equipped with resources to enable training of graduates;
• Have market linkages ;and
• The capacity to provide mentor (s) to guide the structured training of graduates.

During 2021, approximately 11 aquaculture graduates remained placed in eight (8) farms which 
are located in the Western Cape, Free State, EC and Gauteng provinces respectively from 
WKH�¿IWHHQ���5��JUDGXDWHV�WKDW�ZHUH�LQLWLDOO\�SODFHG�LQ�2�2���7KHUH�ZHUH�IRXU�����UHVLJQDWLRQV�
from farms in the EC and Western Cape, respectively, owing to new opportunities and the 
UHORFDWLRQ�RI�RQH�����LQWHUQ�IURP�D�IDUP�WR�WKH�'))(�RI¿FH�LQ�WKH�:HVWHUQ�&DSH�SURYLQFH�

Various training programmes were also convened with potential and existing farmers in 
Gauteng, Mpumalanga, the Western Cape, EC and KwaZulu-Natal provinces. A total number 
of 257 people were trained on various courses, as illustrated in the table below. 

Table 12.1 NSF training statistics for 2021

Co u r s e P r o v i n c e Qu a n t i t y

Bu s i n e s s  a n d  En t r e p r e n e u r s h i p Gauteng 17

Bu s i n e s s  a n d  En t r e p r e n e u r s h i p Western Cape 7

Bu s i n e s s  a n d  En t r e p r e n e u r s h i p KZN 79

Bu s i n e s s  a n d  En t r e p r e n e u r s h i p EC 17

Bu s i n e s s  a n d  En t r e p r e n e u r s h i p Mpumalanga 23

Aq u a c u l t u r e  F a r m  M a n a g e m e n t Gauteng 44

Aq u a c u l t u r e  F a r m  M a n a g e m e n t Mpumalanga 23

G o v e r n m e n t  a n d  M a n a g e m e n t  o f  Co - o p e r a t i v e s EC 70
TOTAL 257

*Same group of people were trained for both courses in Mpumalanga
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7KH�DERYH�PHQWLRQHG�FRXUVHV�ZHUH�KHOG�IRU�D�PD[LPXP�RI�¿YH��5��GD\V�LQ�DOO�SURYLQFHV��
The Business and Entrepreneurship course is accredited and made up of three (3) unit 
standards with a total of thirteen (13) credits as recognized by the Education and Training 
4XDOLW\�$VVXUDQFH��(74$��ERG\�XQGHU�WKH�6RXWK�$IULFDQ�4XDOL¿FDWLRQV�$XWKRULW\��6$4$���7KH�
Aquaculture Farm Management as well as Government and Management of Co-operatives 
FRXUVHV�ZHUH�QRQ�FUHGLW�EHDULQJ�ZKLFK�RIIHUHG�FHUWL¿FDWHV�RI�DWWHQGDQFH�WR�SDUWLFLSDQWV��

1 2. 2 Tr a i n i n g  a n d  P r o m o t i o n  a t  t h e  ATD C
Owing to challenges associated with the Covid-19 safety regulations, the ATDC was unable 
to conduct aquaculture training and capacity building to established and aspiring farmers, as 
ZHOO�DV�JRYHUQPHQW�RI¿FLDOV�XQWLO�WKH�VHFRQG�TXDUWHU�RI�2�2��

�2�2���7UDLQLQJ�IRU�$7'&�2I¿FLDOV

Multiple physical training sessions were hosted by Deep Blue, contractors of the new RAS, 
DW� WKH�$7'&�5$6�SULRU� WKH�FRPPLVVLRQLQJ�RI� WKH�V\VWHP� LQ�0DUFK� WR� IDPLOLDUL]H�RI¿FLDOV�
based at the ATDC and relevant stakeholders on the safe operation of the system (Figure 
���6���7KH�RI¿FLDOV�EDVHG�DW� WKH�$7'&�DOVR�DWWHQGHG�D�&RYLG����VDIHW\�SURWRFROV�WUDLQLQJ�
organised by the Occupational Health Directorate of DARD on 13 April. There was also 
D�VHULHV�RI�ZHELQDUV�DWWHQGHG�E\�$7'&�RI¿FLDOV�RQ�DTXDFXOWXUH�UHODWHG�VXEMHFWV��DQG�WKH�
webinars include:

• A discussion on aquaculture research and training hosted by Lilongwe University 
of Agriculture on 11 February.

• Aquaculture Africa Magazine (AAM) Focus presentation “Aquatic animal health” 
on 19 February.

• AAM Focus presentation “Current trends in the Tunisian aquaculture sector” on 
25 February.

• AAM Focus presentation “An online presentation and discussion to feature 
aquaculture research and training at Stellenbosch University” on 4 March.

• AAM Focus presentation “Recirculating Aquaculture System (RAS) – can it work 
in Africa? “. The webinar was attended on 18 March.

• AAM Focus presentation “Aquaculture at the Central Laboratory for Aquaculture 
Research (CLAR), Egypt” on 23 March.

• AAM Focus presentation “Fish health management online training” on 1 April.
• AAM Focus presentation “Feed management online training” on 8 April.
• AAM Focus presentation “Fish health management online training part 2” on 22 

April.
• AAM Focus presentation “Practical aquaculture feed management” on 29 April.
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Figure 12.1: Training on the operation of the new recirculating system at the Aquaculture 
Technology Demonstration Centre

12.2.2 Training for Trainees

Four (4) training sessions were completed in 2021 with a total of 49 individuals trained. Of 
the 49 individuals who were trained, there were 13 students from an agricultural college in 
Free State, two (2) DFFE interns from Limpopo and KZN, one (1) established farmer from 
KZN, 16 private sector farmers from Gauteng and the EC, nine (9) potential farmers from a 
QRQ�SUR¿W�RUJDQLVDWLRQV�LQ�.=1��DQG�HLJKW�����\RXWK�PHPEHUV�IURP�WKH�ORFDO�FRPPXQLW\�LQ�
Free State (see Table 11.3).

The content of the training offered included, but was not limited to Fish biology and 
LQWURGXFWLRQ�WR�IUHVKZDWHU�DTXDFXOWXUH�¿VK�VSHFLHV��:DWHU�TXDOLW\�UHTXLUHPHQW�IRU�¿VK�DQG�
WKH� PDQDJHPHQW� WKHUHRI�� $TXDFXOWXUH� HTXLSPHQW�� &DW¿VK� DQG� &RPPRQ� FDUS� EUHHGLQJ�
and fry rearing; Fish feeding and nutrition; Fish transportation; Fish diseases and health 
management; Fish agro processing; Aquaculture farming systems; Bio-security management 
and aquatic food safety; Environmental legal requirements of freshwater aquaculture; and 
Aquaculture economics.
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Table 12.2: Information on the trainees trained at the Aquaculture Technology 
Demonstration Centre in 2021

S e s s i o n D a t e Ca t e g o r y Or i g i n N u m b e r
1 24-26 May Students, interns 

and farmers
Free State, KZN 

and Limpopo
16

2 13-17 September Potential farmers Free State and 
Gauteng

11

3 18-22 October Potential and private 
sector farmers

Free State, 
Gauteng and the 

EC

11

4 22-26 November Potential and private 
sector farmers

Free State and 
KZN

11

TOTAL 4 9

12.2.3 Awareness and day tours

There were no activities in the line of freshwater aquaculture awareness conducted at or 
by the ATDC for 2021. However, there was a total of 181 individuals received at the ATDC 
GXULQJ�¿YH��5��GD\� WRXU�VHVVLRQV�FRQGXFWHG� LQ�2�2���)URP�WKH����� LQGLYLGXDOV���7��ZHUH�
high school learners from local schools, nine (9) local citizens and farmers, and two (2) 
JRYHUQPHQW�H[WHQVLRQ�RI¿FHUV�

1 2. 3  M a r i n e  Re s e a r c h  Aq u a r i u m  ( S e a  P o i n t ,  Ca p e  To w n )
The Research Aquarium was developed as a national facility to support aquaculture research 
and technology development in the country. Originally, Cape Town’s public aquarium built 
in 1939, the building was later upgraded to a modernised research aquarium in 1997 at the 
initiative of the then Department of Environmental Affairs and Tourism (DEAT).

The aims of the facility are as follows:
• Focus research and development on the needs of the end user;
• Develop aquaculture expertise;
• Promote skills and transfer technology;
• Assist in identifying and developing new areas for aquaculture such as new species 

and technology; and
• Provide opportunities for scientists and students to carry out collaborative research.

The facility consists of three (3) levels, containing several purpose-built wet and dry 
laboratories, six (6) temperature-controlled laboratories, a phytoplankton culture laboratory, 
DQ�DXGLWRULXP�DQG�D�YDULHW\�RI�VHUYLFHG�RSHQ�SODQ�UHVHDUFK�DUHDV�DQG�RI¿FHV��7KH�ÀRRU�DUHD�
covers 1 600 m2 and is serviced by natural and controlled light conditions and access to 
¿OWHUHG�VHD�ZDWHU��$�FRPSXWHULVHG�FRQWURO�V\VWHP�FRQWLQXRXVO\�PRQLWRUV�WKH�YROXPH�RI�VHD�
water in the reservoirs, interior temperature and that of the constant temperature laboratories, 
all electro-mechanical equipment and sensors linked to experiments. A stand-by generator 
supplies power in case of power failure.
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The DFFE’s aquaculture research approach is targeted at developing an industry that will 
contribute towards economic growth. The facility is designed to enable marine scientists 
to study various aspects of the biology and ecology of a wide variety of marine organisms 
under a broad spectrum of controlled environmental conditions. It further assists researchers 
in identifying commercial opportunities in aquaculture and in assessing the suitability of 
indigenous organisms as potential culture species in the development of an environmentally 
responsible aquaculture industry. Several research and development projects are carried 
out in collaboration with local and foreign scientists, tertiary institutions, and the private 
sector. The facility currently accommodates several students that are co-supervised by the 
DFFE scientists and provides awareness and introduction exposure to school students to 
aquaculture on a regular basis. 

In 2021, the facility audited quarterly by independent veterinarian to ascertain compliance 
with best practice for research facilities. Recommendations were implemented, including the 
UH¿QHPHQW�RI�H[LVWLQJ�DQG�WKH�GHYHORSPHQW�RI�DGGLWLRQDO�6WDQGDUG�2SHUDWLQJ�3URFHGXUHV�
where required. In light of ongoing power supply interruptions, additional uninterrupted 
power supplies (UPSs) were procured for individual systems and alternative power sources 
are being investigated.  General maintenance and repair of the facility was undertaken, 
including repair and upgrades to the intake pipeline to ensure continued supply of clean sea 
water. The facility continues to supply daily water temperature measurements to the South 
African Weather Service for their national data collection.

12.3.1 Training and Awareness

• The Directorate facilitates second- and third-year aquaculture modules for CPUT 
students that include both theoretical and practical aspects around aquaculture and 
research.

• Production Scientist is stationed at University of Limpopo and Rhodes University to 
support research collaboration, implementation, and capacity development with the 
institutions in the respective provinces.

• Students from the following universities were co-supervised:
• University ofthee Western Cape
• Rhodes University
• University of Cape Town
• Stellenbosch University
• Cape Peninsula University of Technology
• University of Limpopo

� 7KH�'LUHFWRUDWH�WR�SURYLGH�VFLHQWL¿F�DGYLFH�DQG�VXSHUYLVH�VFLHQWLVW�DQG�UHVHDUFKHUV�
based at the Aq u a c u l t u r e  D e m o n s t r a t i o n  a n d  Te c h n o l o g y  Ce n t r e  i n  G a r i e p , Free 
State.
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• D F F E Aq u a c u l t u r e  Re s e a r c h  P r e s e n t a t i o n s .  On 25 February 2021, the Directorate 
hosted an information sharing meeting to present its current research projects. 
Meeting was held virtually and attended by 67 participants from industry, government 
and academia.

1 2. 4  F i s h e r i e s  Tr a i n i n g  P r o g r a m m e  ( Ca s e  S t u d y :  I m p a c t  o f  Cu r r e n t  Le g i s l a t i v e  
F r a m e w o r k  o n  I n l a n d  S m a l l - S c a l e  F i s h e r i e s  i n  S o u t h  Af r i c a )
$Q�RI¿FLDO�ZLWKLQ�WKH�'��6$0�SDUWLFLSDWHG�LQ�WKH�)LVKHULHV�7UDLQLQJ�SURJUDPPH�RIIHUHG�E\�WKH�
University of Akureyri in Iceland for six (6) months. The programme is aimed at candidates 
from developing countries with the primary objective of assisting countries to achieve their 
¿VKHULHV� GHYHORSPHQW� JRDOV� ZKLOH� XSJUDGLQJ� WKH� SURIHVVLRQDO� FDSDFLW\� RI� SDUWLFLSDWLQJ�
candidates. The case study as mentioned above reviewed the national legislation with an 
LPSDFW�RQ�LQODQG�¿VKHULHV�DQG�DQDO\VHG�WKH�SURYLQFLDO�HQYLURQPHQWDO�PDQDJHPHQW�OHJLVODWLRQ�
in Limpopo, Free State and Northern Cape provinces. Mini surveys were conducted in 
Nandoni Dam, Lake Gariep and Vanderkloof Dam to determine the perception of small-
VFDOH�¿VKHUV�RQ�WKH�FXUUHQW�ODZV��7KH�OHJLVODWLYH�DQDO\VLV�VKRZV�WKDW�WKH�SURYLQFLDO�ODZV�LQ�
the three (3) provinces focused on regulation of recreational angling activities and there is 
JHQHUDO�ODFN�RI�FRPSOLDQFH�IURP�VPDOO�VFDOH�¿VKHUV��7KH�SHUFHSWLRQ�IURP�VPDOO�VFDOH�¿VKHUV�
is that the current laws regulating the sector are unfair and, therefore, legislative reform is 
needed. Some of the survey results are shared below.

1HD

environmental management legislation in *impopo, Free 1tate and ,orthern !ape 

provinces. Mini surveys were conducted in ,andoni "am, *aFe %ariep and 

4anderFloof "am to determine the perception of small-scale fishers on the current 

laws. The legislative analysis shows that the provincial laws in the three (3) provinces 

focused on regulation of recreational angling activities and there is general lacF of 

compliance from small-scale fishers. The perception from small-scale fishers is that 

the current laws regulating the sector are unfair and, therefore, legislative reform is 

needed. 1ome of the survey results are shared below. 

Figure 12.2: 'ncidents where participants were denied access to the dam compared to 

each study area 

Figure 12.3: !omparison of participantsi Fnowledge of the organisations responsible 

for monitoring fishing activities in the three (3) study areas 
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Figure 12.2: Incidents where participants were denied access to the dam compared to each 
study area
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1HD
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Figure 12.3: Comparison of participants’ knowledge of the organisations responsible for 
PRQLWRULQJ�¿VKLQJ�DFWLYLWLHV�LQ�WKH�WKUHH�����VWXG\�DUHDV
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Figure 12.4: )nowledge of fishing rules by fishers from the ,andoni, %ariep and 
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CH AP TER 1 3
OP ERATI ON  P H AKI S A:  UN LOCKI N G  TH E ECON OM I C P OTEN TI AL 

OF  S OUTH  AF RI CA’ S  OCEAN S :  YEAR S EV EN  REV I EW

1HF

C�A�TER 1�

��ERATI�N ��A�ISA� UN��C�ING T�E EC�N��IC ��TENTIA� 
�� S�UT� A�RICA:S �CEANS� %EAR SEVEN REVIE$

1HF

C�A�TER 1�

��ERATI�N ��A�ISA� UN��C�ING T�E EC�N��IC ��TENTIA� 
�� S�UT� A�RICA:S �CEANS� %EAR SEVEN REVIE$

1HF

C�A�TER 1�

��ERATI�N ��A�ISA� UN��C�ING T�E EC�N��IC ��TENTIA� 
�� S�UT� A�RICA:S �CEANS� %EAR SEVEN REVIE$

1HF

C�A�TER 1�

��ERATI�N ��A�ISA� UN��C�ING T�E EC�N��IC ��TENTIA� 
�� S�UT� A�RICA:S �CEANS� %EAR SEVEN REVIE$

1HF

C�A�TER 1�

��ERATI�N ��A�ISA� UN��C�ING T�E EC�N��IC ��TENTIA� 
�� S�UT� A�RICA:S �CEANS� %EAR SEVEN REVIE$

1HF

C�A�TER 1�

��ERATI�N ��A�ISA� UN��C�ING T�E EC�N��IC ��TENTIA� 
�� S�UT� A�RICA:S �CEANS� %EAR SEVEN REVIE$

Marine Transport 
and Manufacturing

Coastal and
Marine Tourism

Marine Protection
Services and

Ocean Governance

Small Harbours
Development

Offshore Oil and 
Gas Exploration

Aquaculture
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1 3 .  OP ERATI ON  P H AKI S A:  UN LOCKI N G  TH E ECON OM I C P OTEN TI AL OF  S OUTH  
AF RI CA’ S  OCEAN S :  YEAR S EV EN  REV I EW
1 3 . 1  I n t r o d u c t i o n
Operation Phakisa is a fast result delivery programme launched in July 2014 to help 
implement the National Development Plan, with the ultimate goal of boosting economic 
growth and to create jobs. The National Development Plan (NDP) is South Africa’s 
socio-economic development blueprint which enjoins us to create a better life for all citizens 
in an inclusive society. The NDP guides every sector’s plans and policies; programmes; 
projects and operations – including how budgets, skills and other resources are allocated to 
move South Africa forward.

Operation Phakisa is a results-driven approach to development, setting clear plans and 
targets with on-going monitoring of progress; and making these results public in order 
to address the triple challenges of poverty, unemployment and inequality. It focusses on 
bringing key stakeholders from the public and private sectors, academia as well as civil 
society organisations together to collaborate in detailed problem analysis; priority setting; 
intervention planning and delivery. The Department of Planning, Monitoring and Evaluation 
leads Operation Phakisa. The DFFE established the Oceans Economy Secretariat to lead 
the ‘Oceans Economy’.

The Operation Phakisa: Ocean Economy programme focuses on: 
• Marine Transport and Manufacturing, led by the Department of Transport;
• Offshore Oil and Gas, led by the Department of Mineral Resources and Energy;
• Aquaculture, led by the DFFE; 
• Marine Protection Services and Ocean Governance, led by the DFFE
• Small Harbours Development, led by Department of Public Works and Infrastructure; 

and
• Coastal and Marine Tourism, led by the Department of Tourism. 

Each of the focus areas noted above are enabled by skills development and capacity building; 
as well as research, technology and innovation initiatives. This is led by the Department of 
Higher Education and Training and the Department of Science and Innovation respectively.

DFFE is the lead department for the Oceans Economy Aquaculture focus area and its 
deliverables. The Lab concluded that South Africa’s aquaculture sector has a high growth 
SRWHQWLDO�GXH�WR�DQ�LQFUHDVLQJ�GHPDQG�RI�¿VK�SURGXFWV�GXH�WR�WKH�LQFUHDVLQJ�JOREDO�SRSXODWLRQ��
increasing income by the middle class in developing countries and more awareness on the 
GLHWDU\� EHQH¿WV� RIIHUHG�E\� ¿VK�SURGXFWV��0RUHRYHU�� WKH� FDSWXUH� ¿VKHULHV� \LHOG� KDV� EHHQ�
plateauing over the past decade while aquaculture continues to grow over 7.5% per annum. 
This growth is expected to continue at a higher rate in the future.
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The goal is to grow the aquaculture sector in South Africa to play a major role in supplying 
¿VK�SURGXFWV��DQ�HQKDQFHG�UROH�LQ�MRE�FUHDWLRQ��LQFUHDVHG�FRQWULEXWLRQ�WR�QDWLRQDO�LQFRPH�
DQG�UXUDO�OLYHOLKRRGV��7KH�WDUJHWV�RYHU�¿YH�\HDUV��2����2�2����VHHNV�WR�JURZ�VHFWRU�UHYHQXH�
from R0, 67 billion to R3 billion; production by 27 020 additional tons; jobs by 6 560 direct 
jobs and to ensure increased participation to support transformation in the sector.

The Aquaculture Lab comprised of stakeholders from industry, government and academia who 
LGHQWL¿HG�QLQH�����NH\�LQLWLDWLYHV��2QH�LQLWLDWLYH�DGGUHVVHV�WKH�VHOHFWLRQ�DQG�LPSOHPHQWDWLRQ�
of catalyst projects, improving both the number and productivity of the new farms. Three 
initiatives relate to the creation of an enabling regulatory environment and others focus on 
funding support, increasing the skills pool and awareness; and improving access to markets. 
The initiative nine “Develop and Implement Aquaculture Development Zones (ADZs)” seeks 
to promote investment into the sector and create an enabling environment.

To deliver these initiatives, the Aquaculture Lab created detailed implementation plans and 
accompanying budgets, a proposed governance system to take responsibility for initiatives 
and key performance indicators to help monitor delivery. The highlights outlined are 
consequences of the progress achieved on the 3 feet (3ft) plans across the three horizons 
GH¿QHG�E\�WKH�/DE�SDUWLFLSDQWV�LQ�2����

The previous Year One – Year Six Annual Review publications are available on the DFFE 
website: h t t p s : / / w w w . d f f e . g o v . z a / p r o j e c t s p r o g r a m m e s / o p e r a t i o n p h a k i s a / o c e a n s e c o n o m y   

P ROG RES S  ON  AQUACULTURE KEY P ERF ORM AN CE I N D I CATORS
It has been six years since the introduction of Operation Phakisa: Oceans Economy and 
considerable milestones were achieved to grow the aquaculture sector. 

1 3 . 2 I n i t i a t i v e  1 :  S e l e c t i o n  a n d  I m p l e m e n t a t i o n  o f  Ca t a l y s t  P r o j e c t s  
Since the Lab in 2014, twenty-eight (28) new projects have been assessed and incorporated 
DV�SDUW�RI�2SHUDWLRQ�3KDNLVD�2FHDQV�(FRQRP\�� ,Q� WRWDO� WKHUH�DUH� IRUW\�¿YH���5��SURMHFWV��
Six (6) of the original 24 projects conceptualised during the Lab have been removed and 
placed on business opportunities and one (1) project, Amatikulu Kob, was incorporated in 
the new ADZ initiative nine. Twenty-four (24) of these projects are considered small, medium 
and micro-sized enterprises (SMMEs). Twenty-eight (28) of the 45 projects are producing 
farmed aquaculture animals. 

1 3 . 3  I n i t i a t i v e  2:  Le g i s l a t i v e  Re f o r m  t o  P r o m o t e  Aq u a c u l t u r e  D e v e l o p m e n t  
Th e  Aq u a c u l t u r e  D e v e l o p m e n t  Bi l l  was approved by Cabinet on 9 May 2018 and 
introduced to Parliament on 15 June 2018. During the 2021 reporting period, DFFE had 
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internal consultations on the Bill to explore mechanisms to address concerns raised 
by industry.

Aq u a c u l t u r e  S t r a t e g i c  En v i r o n m e n t a l  As s e s s m e n t  ( S EA)
The purpose of the SEA is to identify suitable areas where environmentally sustainable 
aquaculture development can be prioritised and incentivised. Secondly, it will provide a 
streamlined and integrated management and regulatory framework to reduce compliance 
complexities and improve decision-making processes. The study was completed and the 
next step is implementation. 

1 3 . 4  I n i t i a t i v e  3 :  Es t a b l i s h m e n t  o f  a n  I n t e r - D e p a r t m e n t a l  Au t h o r i s a t i o n  Co m m i t t e e

Environmental Authorisations issued for Operation Phakisa projects since October 2014:
•  Twelve (12) Environmental Impact Assessments (EIA) were completed and authorised, 

two appeals completed.
• Seven (7) coastal discharge permits were issued. 
• Nine (9) biodiversity risk assessments (Barramundi, Coho, King Salmon, Siberian 

6WXUJHRQ��5DLQERZ�7URXW��&DW¿VK��1LOH�7LODSLD��0R]DPELTXH�7LODSLD� DQG�&RPPRQ�
Carp). 

• Seven (7) land leases have been issued.
• Nineteen (19) new water leases were allocated and approved in total. One for an 

Operation Phakisa aquaculture project in Port Elizabeth and eighteen (18) projects 
received lease options in Saldanha Bay (ADZ) new water leases were approved for 
projects in Saldanha Bay.

• The water use license notice for the Vanderkloof dam was received.
• Coastal lease and water use license was issued for Qolora ADZ. Extension of the 

Environmental Authorisation was granted in October 2020 and is valid until September 
2023.

• Twenty-nine (29) marine aquaculture rights were issued. 

D P W I  Le a s e s
7KH�'))(�DQG�'3:,�HQJDJHG�RQ�WKH�OHDVHV�DQG�LGHQWL¿HG�ODQG�YDOXDWLRQ�DV�D�EORFNDJH�RI�
LPSOHPHQWDWLRQ��'LVFXVVLRQV�DUH�VWLOO�RQJRLQJ�WR�¿QG�D�ZD\�IRUZDUG�

7KH�'))(�(,$�VSHFLDO�QHHGV�SURJUDPPH�ZHUH�DVVLVWLQJ�¿YH�SURMHFWV�ZLWK�(,$¶V��$IULQKODQ]L�
(Pty) Ltd in KwaZulu Natal, Greenies Farm in the North-West province, Arniston Local 
	�)LVKLQJ� �3W\��/WG� LQ� WKH�:HVWHUQ�&DSH��'LKODSLQJ�$TXDFXOWXUH� LQ�/LPSRSR�DQG�2PHJD�
Fisheries (Pty) Ltd in Gauteng. Unfortunately, this programme had to be terminated due to 
contractual issues with the service provider in November 2021. No alternative solution was 
found during the reporting period.
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���� IQLWLDWLYH �� EVWDEOLVKPHQW RI D *OREDOO\ RHFRJQLVHG MRQLWRULQJ DQG CHUWL¿FDWLRQ 
S y s t e m  
CHUWL¿FDWLRQ )UDPHZRUN
7KH�¿QDO�FHUWL¿FDWLRQ�IUDPHZRUN�IRU�DTXDFXOWXUH�SURGXFWV�LQ�6RXWK�$IULFDQ�ZDV�FRPSOHWHG�
DQG�ZLOO�DVVLVW�WKH�FRXQWU\�ZLWK�PHHWLQJ�ORFDO�DQG�LQWHUQDWLRQDO�VWDQGDUGV�DURXQG�FHUWL¿FDWLRQ�
IRU�DTXDFXOWXUH��'))(�LV�LQYHVWLJDWLQJ�WKLUG�SDUW\�FHUWL¿FDWLRQ�SURJUDPPHV�ZLWK�WKH�DLP�RI�
DVVLVWLQJ�LQGXVWU\�WR�DFFHVV�WKLUG�SDUW\�FHUWL¿FDWLRQ�UHTXLUHG�E\�LQWHUQDWLRQDO�PDUNHWV�

Eu r o p e a n  Un i o n  ( EU)  Ex p o r t  Ap p r o v a l
In order to access European Union (EU) export approval, a National Residue Programme 
ZDV�GHYHORSHG�DQG�LPSOHPHQWHG�IRU�DEDORQH��¿Q¿VK�DQG�ELYDOYHV��7KH�SURJUDPPH��KRZHYHU��
may not be approved due to the veterinary drug residue methods not being validated for 
WKH�UHOHYDQW�PDWULFHV��7R�DGGUHVV�WKLV��'))(�LV�LQ�WKH�SURFHVV�RI�¿QDOLVLQJ�D�6HUYLFH�/HYHO�
Agreement (SLA) with the Agricultural Research Council – Onderstepoort Veterinary Institute 
(ARC-OVI) to validate the required methods and have them accredited.

7KH� 1DWLRQDO� 5HJXODWRU� IRU� &RPSXOVRU\� 6SHFL¿FDWLRQV� �15&6�� LV� OHDGLQJ� HQJDJHPHQW�
around the potential EU audit. The NRCS through the dtic engaged the EU on the audit 
process, the EU communicated a back-log in member state audits due to the pandemic. 
New audits need to be done in-person. The EU will communicate the planned audit when 
the back-log is resolved.

Oy s t e r  Li s t i n g  i n  Ch i n a  
China listed the wrong oyster species for South Africa, which led to a situation where South 
Africa could no longer sell oysters to its largest trading partner for this commodity. The 
15&6��'7,&�DQG�'))(�HQJDJHG�WKHLU�FRXQWHUSDUWV�LQ�&KLQD�WR�¿QG�D�UHVROXWLRQ��ZKHQ�D�
response was not forthcoming the matter was escalated. The Chinese Competent Authority 
requested technical documents on the description and naming of the South Africa oyster 
species which was provided. Subsequently, the oyster listing was changed on the Chinese 
website in September 2021, and trade resumed shortly after.

1 3 . 6  I n i t i a t i v e  5 :  Es t a b l i s h m e n t  o f  a n  Aq u a c u l t u r e  D e v e l o p m e n t  F u n d  ( P r o g r e s s )
Aq u a c u l t u r e  S p e c i e s  F e a s i b i l i t y  S t u d i e s
7KH� ¿QDQFLDO� IHDVLELOLW\� VWXGLHV� ZHUH� FRQGXFWHG� RQ� NH\� DTXDFXOWXUH� VSHFLHV� DQG� DUH�
guidelines to inform new entrants, government authorities and funders to assist with policy 
DQG� LQYHVWPHQW� GHFLVLRQV�� )HDVLELOLW\� VWXGLHV� ZHUH� FRPSOHWHG� IRU� PDULQH� ¿Q¿VK�� R\VWHU�
DQG�PXVVHOV��WLODSLD��WURXW��DEDORQH��FDW¿VK��IUHVKZDWHU�RUQDPHQWDOV��PDUURQ�FUD\¿VK�DQG�
aquaponic systems to inform new entrants, funding agencies, policy and investors. The 
feasibility studies include general economic models based on various production systems 
SHU�VSHFLHV��7KH�VWXGLHV�LQGLFDWH�PDUNHW�DVVHVVPHQWV��PLQLPXP�VFDOH�DQG�¿QDQFLDO�DQDO\VLV�
based on inputs from technical experts, industry stakeholders and peer-review workshops. 
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Th e  f e a s i b i l i t y  s t u d i e s  a n d  f u n d i n g  d i r e c t o r y  c a n  b e  o b t a i n e d  f r o m  t h e  l i n k s  b e l o w :  
Feasibility Studies: h t t p s : / / w w w . e n v i r o n m e n t . g o v . z a / d o c u m e n t s / r e s e a r c h # f e a s i b i l i t y s t u d i e s
Funding Directory: KWWSV���ZZZ�GIIH�JRY�]D�VLWHV�GHIDXOW�¿OHV�GRFV�GHYHORSPHQW¿QDQFHB
a q u a c u l t u r e . p d f

Aq u a c u l t u r e  D e v e l o p m e n t  F u n d i n g  W o r k i n g  G r o u p
The Saldanha Bay Aquaculture cluster continues to receive support, the DFFE worked 
closely with SEDA (Small Business Development Agency) to assist the 13 farmers in terms 
RI�UHYLHZLQJ�WKHLU�FXUUHQW�DJUHHPHQWV��PHQWRUVKLS�DQG�JHWWLQJ�WKH�SURMHFWV�UHDG\�IRU�¿QDQFLDO�
support through sefa (Small Enterprises Funding Agency).

The Working Group met in June and November 2021. Presentations were given on the 
Saldanha Bay aquaculture cluster; Maduo Aquaponics in the North-West and KZN 
Department of Economic Development, Tourism and Environmental Affairs for Nile Crocodile 
and Rainbow Trout. 

Aq u a c u l t u r e  F i n a n c e  a n d  I n v e s t m e n t  S e m i n a r
The 2021 Aquaculture Finance and Investment Webinar took place on 24 November 2021 
and was attended by over 100 participants.

En g a g e m e n t  w i t h  Af r i c a n  D e v e l o p m e n t  Ba n k  G r o u p
The Aquaculture Delivery Unit (ADU) met with the African Development Bank (ADB) and had 
an investment pitching session in which Atlantic Royal, Cape Nordic, Saldanha Aquaculture 
Services and Pearly Beach Abalone presented their projects to the ADB on the 8 December 
2021. Out of the projects presented the ADB has shown interest in taking discussions further 
for Cape Nordic Salmon farm.

1 3 . 7  I n i t i a t i v e  6 :  Ca p a c i t y  a n d  S k i l l s  D e v e l o p m e n t  ( P r o g r e s s )
The skills and needs analysis assessment of the sector has been completed to inform further 
interventions and skills requirements. This was funded by AGRISETA and the National Skills 
Fund (DHET). 

The Skills Working Group held two meetings and developed a concept document for a 
Community of Practice (COP) for aquaculture which was submitted to the National Research 
Fund (NRF).
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1 3 . 8  I n i t i a t i v e  7 :  Co o r d i n a t i o n  f o r  I n d u s t r y - W i d e  M a r k e t i n g  Ef f o r t s
M a r k e t i n g  a n d  Aw a r e n e s s
The abalone promotional and awareness video was completed for local and international 
audiences. It is available online at h t t p s : / / y o u t u . b e / w D l F g V n Rn y Y.
The Saldanha Bay ADZ Open Day was held on the 15 June 2021. The purpose was to 
engage with the local community and stakeholders on the ADZ. It included an exhibition by 
local farmers. A hybrid meeting was held with approximately 80 people in attendance and 
the event was broadcast live on YouTube, KWWSV���\RXWX�EH�:T-<WUOBMR$. 

1 3 . 9  I n i t i a t i v e  8 :  P r e f e r e n t i a l  P r o c u r e m e n t  o f  Aq u a c u l t u r e  P r o d u c t s
7KH� DFFHSWDELOLW\� WULDO� IRU� FDW¿VK� WRRN� SODFH� LQ�$SULO� 2�2��� GXULQJ� WKH� UHSRUWLQJ� F\FOH� WKH�
feedback of the trial was well received during the reporting period and the Department of 
Correctional Services was requested to amend procurement guidelines to include freshwater 
¿VK��7KH�'&6�ZHUH�DZDLWLQJ� WKH� WLODSLD� VXLWDELOLW\� DVVHVVPHQW� SULRU� WR� WDNLQJ�DQ\� VWHSV��
unfortunately the tilapia sector experienced challenges with securing ingredients and then 
KDG�LQVXI¿FLHQW�SURGXFW�WR�WDNH�WKH�WULDO�IRUZDUG��$�GHFLVLRQ�ZDV��WKHUHIRUH��WDNHQ�WR�SURFHHG�
ZLWK�WKH�FDW¿VK�VHFWRU�DQG�WR�FRQGXFW�WKH�WLODSLD�WULDO�RQFH�WKH�VHFWRU�ZDV�UHDG\�

1 3 . 1 0 I n i t i a t i v e  9 :  D e v e l o p  a n d  I m p l e m e n t  Aq u a c u l t u r e  D e v e l o p m e n t  Z o n e s
Aq u a c u l t u r e  D e v e l o p m e n t  Z o n e s
Eight (8) ADZs are currently registered and monitored under initiative nine:

13.10.1 Algoa Bay Aquaculture Development Zone

On the 18 June 2021 the appeals decision was received for the Algoa Bay ADZ, with the 
Minister of Justice and Correctional Services dismissed all the grounds for the appeals. 
Meaning that the CD:AED can now proceed with the implementation of the Algoa Bay 
ADZ. The DFFE has started preparing for the statutory bodies to be set up in line with 
the authorisation in August 2021 and have engaged with TNPA regarding the lease 
allocation process.

13.10.2 Amatikulu Aquaculture Development Zone

For most of the reporting period, the Amatikulu ADZ was tied up in appeals where the DFFE 
appealed the rejection of the Environmental Authorisation. As the DFFE was the applicant, the 
decision had to be taken by the Minister of Justice and Correctional Services. In September 
2�2���WKH�$'8�ZDV�LQIRUPHG�WKDW�WKH�¿OHV�KDG�EHHQ�PLVSODFHG�DQG�WKDW�WKH�DSSHDO�KDG�WR�
be resubmitted. In November 2021 the EIA appeals decision was received, the Minister of 
Justice and Correctional Services has dismissed the DFFE appeal meaning the ADZ will not 
proceed as planned.
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13.10.3 Mossel Bay Aquaculture Development Zone 

The bid was advertised and cancelled in August 2021, due to there being no bidders who 
met the criteria. This was the second time the bid had to be cancelled due to unresponsive 
bidders. The DFFE, therefore, had to engage National Treasury prior to the project being 
re-advertised. 

13.10.4 Richards Bay Aquaculture Development Zone 

The ADU has issued a letter to the Port Captain of Richards Bay requesting permission to 
undertake an EIA of the area. A meeting held on the 6 September 2021, DFFE to work with 
TNPA legal services to plot a way forward. In November 2021, the DFFE received consent 
to proceed with the Environmental Impact Assessment for Aquaculture in the Bay.

13.10.5 Vanderkloof ADZ

$W�D�PHHWLQJ�RQ�WKH�2��-XQH�2�2��WKH�$'8�PHW�ZLWK�1RUWKHUQ�&DSH�RI¿FLDOV�WR�GLVFXVV�WKH�
9DQGHUNORRI�SURMHFW�� FRQFHUQV�ZHUH� UDLVHG�E\� WKH�VFLHQWL¿F�VHUYLFHV��ZKLFK� WKH�$'8�KDV�
agreed to address. The ADU has called for a follow up meeting to address this concerns 
in November 2021. Legislative challenges with the proposal, with the Northern Cape 
legislation were raised. In terms of the way forward the trout pilot will be allowed in terms 
of an exemption, it was, therefore, agreed to have a follow up working sessions to develop 
VSHFL¿FDWLRQV�IRU�WKH�WURXW�SLORW�ZLWK�1RUWKHUQ�&DSH�RI¿FLDOV��:KLOH�WKLV�SURFHVV�LV�XQGHUZD\�
ERWK�1RUWKHUQ�&DSH�DQG�WKH�'))(�ZLOO�QHHG�WR�HQJDJH�OHJDO�VHUYLFHV�WR�¿QG�D�ZD\�IRUZDUG�
if the pilot proves successful.

13.10.6 Saldanha Bay Aquaculture Development Zone 

The zone implementation is on a continuous basis. In November, the DFFE advertised 
IRU�WKH�DSSRLQWPHQW�RI�DQ�(QYLURQPHQWDO�&RQWURO�2I¿FHU�IRU�D�SHULRG�RI�WKUHH�\HDUV��
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CH AP TER 1 4
OV ERV I EW  OF  D I RECTORATES  RES P ON S I BLE F OR 

AQUACULTURE F UN CTI ON S  W I TH I N  TH E D EP ARTM EN T 
OF  F ORES TRY,  F I S H ERI ES  AN D  TH E EN V I RON M EN T

19G

C�A�TER 1�

�VERVIE$ �� DIRECT�RATES RES��NSI��E ��R 
A�UACU�TURE �UNCTI�NS $IT�IN T�E DE�ART�ENT �� 

��RESTR%� �IS�ERIES AND T�E ENVIR�N�ENT
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1 4 .  OV ERV I EW  OF  D I RECTORATES  RES P ON S I BLE F OR AQUACULTURE F UN CTI ON S  
W I TH I N  TH E D EP ARTM EN T OF  F ORES TRY,  F I S H ERI ES  AN D  TH E EN V I RON M EN T
1 4 . 1 I n t r o d u c t i o n
The aim of the Chief Directorate: Aquaculture and Economic Development is to ensure 
sustainable growth, responsible management and development of the aquaculture sector as 
ZHOO�DV�WKH�IUHVKZDWHU��LQODQG��¿VKHULHV�

F UN CTI ON S
•  Provide technical support and essential services to aquaculture stakeholders.
• Provide integrated platform for management of aquaculture through effective 

DGPLQLVWUDWLRQ�RI�SROLFLHV��OHJLVODWLRQ��FHUWL¿FDWLRQ�DQG�LQVWLWXWLRQDO�DUUDQJHPHQWV�
� ,PSOHPHQW�DQG�JXLGH�LQQRYDWLRQ�DQG�VFLHQWL¿F�DGYLFH�WRZDUGV�WKH�GHYHORSPHQW�DQG�

sustainable management of the aquaculture sector. 
• Implement the Operation Phakisa Oceans Economy Aquaculture Laboratory Initiatives 

(unit reporting to the CD) 

1 4 . 2 D i r e c t o r a t e :  Aq u a c u l t u r e  Te c h n i c a l  S e r v i c e s
The aim of the Directorate: Aquaculture and Technical Services is to provide technical 
support and essential services to aquaculture stakeholders. 

F u n c t i o n s
• Develop and facilitate the implementation programmes aimed at increasing 

aquaculture production (ADZs, Aquaculture facilities, Demonstration Centres 
and hatcheries). 

• Provide technical advisory services to aquaculture stakeholders (site 
assessments, feasibility studies, business plans, marketing, investment 
opportunities)

• Provide extension (on-farm) support to aquaculture stakeholders
• Facilitate access to funding, investment and markets for the aquaculture sector
• Provide economics support to the sector (marketing, viability, facilitation of 

funding)
• Develop, manage, facilitate and implement technical training and capacity 

programmes for aquaculture sector.
• Monitor and report aquaculture sector performance (collect data, analyse 

and report on sector social economic, investments). 

Oversee the development and implementation of aquaculture sector promotion and awareness 
initiatives for the Chief Directorate in relation to aquaculture.

CH AP TER 1 4
OV ERV I EW  OF  D I RECTORATES  RES P ON S I BLE F OR 

AQUACULTURE F UN CTI ON S  W I TH I N  TH E D EP ARTM EN T 
OF  F ORES TRY,  F I S H ERI ES  AN D  TH E EN V I RON M EN T
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1 4 . 3  D i r e c t o r a t e :  Aq u a c u l t u r e  Re s e a r c h  a n d  D e v e l o p m e n t
The aim of the Directorate: Aquaculture Research and Development (D: ARD) is to provide
VFLHQWL¿F�UHVHDUFK�DQG�DGYLFH�WRZDUGV�WKH�GHYHORSPHQW�DQG�VXVWDLQDEOH�PDQDJHPHQW�RI�WKH�
aquaculture sector.

Functions
• Undertake aquaculture research that supports development of ecologically sustainable 

DTXDFXOWXUH��LQ�RWKHU�ZRUGV��HQYLURQPHQWDO�LQWHUDFWLRQV��¿VK�KHDOWK�	�GLVHDVHV��SURGXFWV�
safety 

� 3URYLGH�VXSSRUW�IRU�GLYHUVL¿FDWLRQ�FRPSHWLWLYHQHVV�IRU�WKH�DTXDFXOWXUH�VHFWRU��LQ�RWKHU�
words,  genetics research, new species, productions systems, culture technology 
development and transfer, design and implement pilot/demonstration projects, 
nutrition and feed development, markets and post-harvest technology

� 3URYLGH�VFLHQWL¿F�DGYLFH�WR�VXSSRUW�WKH�GHYHORSLQJ�DTXDFXOWXUH�VHFWRU�
• Develop and manage stakeholder networks, committees, forums and institutional 

support pertaining to aquaculture research
� (VWDEOLVK�DQG�FRQYHQH�DQ�$TXDFXOWXUH�6FLHQWL¿F�:RUNLQJ�*URXS
• Collaboration with local and international research institutions for advancing aquaculture 

research and development
� 'HYHORSPHQW� DQG� GLVVHPLQDWLRQ� RI� VFLHQWL¿F� LQIRUPDWLRQ� WKURXJK� SXEOLFDWLRQV��

technical reports, manuals and guidelines

1 4 . 4  D i r e c t o r a t e :  S u s t a i n a b l e  Aq u a c u l t u r e  M a n a g e m e n t
The aim of the D:SAM is to provide integrated platform for management of aquaculture 
WKURXJK� HIIHFWLYH� DGPLQLVWUDWLRQ� RI� SROLFLHV�� OHJLVODWLRQ�� FHUWL¿FDWLRQ� SURJUDPPHV� DQG�
institutional arrangements for the sector.

F u n c t i o n s
• Provide technical support towards permitting and licensing for aquaculture activities
• Administration of aquaculture legislation and related regulations
• Develop and implement norms and standards and guidelines for the sector
• Develop, manage and implement environmental, AAH and food safety management 

programmes
• Develop and manage stakeholder networks, committees, forums and provide 

institutional support to government entities 
• Develop and implement policies, strategies for the aquaculture sector 
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• Facilitate authorisations to enable aquaculture development
• 0DQDJH�WKH�IUHVKZDWHU��LQODQG�ODQG��¿VKHULHV�VHFWRU�UHOHYDQW�SROLF\�DQG�OHJLVODWLRQ

1 4 . 5  Op e r a t i o n  P h a k i s a  Aq u a c u l t u r e  D e l i v e r y  Un i t
The aim of OPADU is to oversee the implementation of Operation Phakisa Aquaculture 
Initiatives

F u n c t i o n s
• 3UR¿OLQJ�DQG�LQYHVWPHQW�SURPRWLRQ�IRU�2SHUDWLRQ�3KDNLVD�SURMHFWV
• Facilitate Phakisa projects enablers, for example, access to markets, land/water, 

¿QDQFH�DQG�RWKHU�HQDEOHUV
• Render advisory on technical and funding opportunities for Phakisa projects
• Trouble shooting and Implementation of initiatives/projects 
• Provide technical advisory to Phakisa projects and initiatives
• Provide and coordinate technical evaluation of concepts, 3feet plans, feasibility 

for Operation Phakisa 
• Promotion of Operation Phakisa projects
• Undertake economics impact studies for Phakisa
• Monitor and reporting on Phakisa initiatives
• Facilitate government procurement for aquaculture products

N OTES
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1 5 .  OV ERALL CON CLUS I ON S  AN D  RECOM M EN D ATI ON S
Aquaculture is operational in all nine (9) provinces of South Africa. However, freshwater 
aquaculture operations are predominant in inland provinces (in other words, GP; LP; MP; 
NW; FS) while marine aquaculture is predominant in four (4) coastal provinces (in other 
words, NC, WC, EC and KZN). The status of aquaculture in South Africa for 2021 is based 
on 195 operational farms represented by 151 freshwater farms and 44 marine farms. The 
total freshwater production was 1 482,30 tons, which is an increase of of 1,08 tons from 
2020 and total marine production was 6 287,66 tons, which increased by 1 722 tons from the 
previous year, while the total aquaculture production was recorded at 7 769,96 tons. The total 
aquaculture production in 2021 increased by 1 723,99 tons from the 6 045,97 tons recorded 
in 2020, which demonstrates an 28% increase. The leading subsectors based on the total 
freshwater production were trout with 1 145,30 tons, followed by tilapia with 246,60 tons 
DQG�FDW¿VK�DW�57�6�WRQV��7KH�OHDGLQJ�VXEVHFWRUV�based on the total marine production were 
mussels with 3 420,88 tons followed by abalone with 2 463,29 tons and then oysters with 
390,49 tons The total marine production contributed the most towards the total aquaculture 
production with 81% compared to 19% from the total freshwater production, signifying the 
need for freshwater aquaculture robust interventions and paradigm shifts in South Africa to 
improve contributions. 

The increase in production can be attributed to the sector recovering from the impact of 
the Covid-19 pandemic as global markets and opportunities are slowly opening up and 
GHPDQG�IRU�¿VK�SURGXFWV�LV�DOVR�RQ�WKH�LQFUHDVH� As a result, the projected value of various 
aquaculture services, including marine and freshwater services, in 2021 was approximately 
R2 241 342 813 in 2021 (Two Billion Two Hundred Forty-One Million Three Hundred 
Forty-Two Thousand Eight Hundred Thirteen Rands). In terms of employment, the sector 
employed about 4 591 people on a full-time, part-time, occasional, or undetermined basis. 
And indirectly employed over 100 000 people throughout the value chain or in industries 
related to the sector. However, with increased investments, improved value chains, 
and strengthened collaborative efforts, on a yearly the industry could employ more than 
10,000 people.

Food safety programmes implemented by the DFFE continue to play a crucial role in 
providing guarantees to domestic and international markets and consumers that South 
$IULFDQ� FXOWXUHG� ¿VK� SURGXFWV� DUH� VDIH� IRU� KXPDQ� FRQVXPSWLRQ�� 7KLV� ZDV� GRQH� WKURXJK�
WKH�6RXWK�$IULFDQ�6KHOO¿VK�0RQLWRULQJ�DQG�&RQWURO�3URJUDPPH��6$60	&3���6RXWK�$IULFDQ�
$TXDFXOWXUH�0DULQH�)LVK�0RQLWRULQJ�DQG�&RQWURO�3URJUDPPH��6$0)0	&3��DQG�WKH�1DWLRQDO�
Residue Control Programme (NRCP).

7KH�JURZWK�RI�WKH�VHFWRU�GHSHQGV�RQ�LQYHVWPHQW�DQG�VXLWDEOH�DUHDV�LGHQWL¿HG�IRU�DTXDFXOWXUH�
activities. The establishment of a number of ADZs undertaken by the DFFE over the past 
\HDUV�DLPV�WR�HQFRXUDJH�LQYHVWRU�FRQ¿GHQFH��FUHDWH�LQFHQWLYHV�IRU�LQGXVWU\�GHYHORSPHQW��
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provide aquaculture services; manage the risks associated with aquaculture; job creation; 
VNLOOV�GHYHORSPHQW��HPSRZHUPHQW�RI�UXUDO�FRPPXQLWLHV�DQG�PRVW�LPSRUWDQWO\�EHQH¿W�IURP�
Special Economic Zones incentives.

The total freshwater and marine production recorded an increase in 2021, although the 
IUHVKZDWHU�FRQWULEXWLRQ�FRQWLQXHV� WR�EH�VLJQL¿FDQWO\� ORZHU�DW�����FRPSDUHG� WR����� WKDW�
is contributed by the marine sector. The development and management of the freshwater 
aquaculture sector is still managed through multiple provincial ordinances, as there no 
overarching legislative tool on a national level. The DFFE is in the process of developing 
the Aquaculture Development Bill which seeks to promote sustainable development of the 
aquaculture sector in South Africa, inclusive of both marine and freshwater subsectors 
to ensure that the sector contributes to government priorities such as food security, job 
creation, economic growth and addressing historical imbalances in accessing aquaculture 
opportunities. Various industry stakeholder consultations were undertaken during 2021 and 
ELODWHUDO� HQJDJHPHQWV� WR� ¿QDOLVH� WKH� %LOO� DUH� VWLOO� RQJRLQJ�ZLWK� IXUWKHU� LQWHUJRYHUQPHQWDO�
consultations planned for 2023.

The growth trajectory of the sector recorded in the past few years demonstrates great 
potential to provide food security, job creation, economic well-being of the nation as well as 
rural development, both for present and future generations. 

REF EREN CES
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S ATI S F Y LOCAL D EM AN D S ,  

CON TRI BUTE TO F OOD  AN D  N UTRI TI ON AL S ECURI TY,

CREATE S US TAI N ABLE J OB OP P ORTUN I TI ES ,

F OS TER ECON OM I C D EV ELOP M EN T,

CAP I TALI S E ON  EX P ORT OP P ORTUN I TI ES ,

S TI M ULATE RURAL D EV ELOP M EN T AN D  LI V ELI H OOD S ,

ATTRACT F OREI G N  D I RECT I N V ES TM EN T,

S AF EG UARD  S US TAI N ABLE EN V I RON M EN T I N TEG RI TY,

CREATE S M M E’ S  AN D  W EALTH  G EN ERATI ON  OP P ORTUN I TI ES

TH ROUG H  AQUACULTURE.

BEN EF I TS  OF  AQUACULTURE
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