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EXECUTIVE SUMMARY

TGS Geophysical Company (UK) Limited (“TGS”) is applying for a Reconnaissance Permit to undertake
prospective three-dimensional (3D) seismic survey acquisition off the West Coast of South Africa in order to
investigate for oil and gas reserves. The reconnaissance application area of 57 400 km? is situated 120 km
from the coastline at its closest approach and covers a water depth range of approximately 500 m to 4000 m.
TGS is applying for authorisation to survey the full block area, although the acquisition area would likely be
planned across a smaller area within the Reconnaissance Permit area. The survey would be undertaken by a
dedicated vessel towing a short array of airguns (sound source) and a long array of up to 10 streamer cables
(passive receivers). The streamer array would be towed at a depth of approximately 8 m below the sea surface
and would extend up to 12 km or 8 km astern of vessel, respectively. It is anticipated that the total survey
duration would be approximately 70 days.

Environmental Impact Management Services Pty Ltd (EIMS) has been appointed as the Independent
Environmental Practitioner (EAP) to undertake an Environmental Management Plan (EMP) process for the
proposed exploration activities. Capricorn Marine Environmental (Pty) Ltd has been contracted to provide a
specialist assessment of the impact of the proposed activities on the fishing industry. Several aspects of the
proposed activities were identified as posing a potential risk to the fishing industry and these risks were
assessed with respect to each commercial fishing sector operational off the West Coast of South Africa. The
aspects of the planned operations that were identified as posing a risk to fisheries include 1) noise emitted by
the seismic survey operation; 2) safety zone around the survey vessel; and 3) accidental events such as
hydrocarbon spill and loss of survey equipment to sea. The potential impacts arising from these aspects were
assessed under the following categories: 1) the effects of increased ambient sound on fish behaviour and
associated effects on recruitment and catch rates; 2) temporary exclusion of vessels from accessing fishing
grounds; 3) water contamination due to accidental release of marine diesel and 4) obstruction to fishing
operations as a result of lost equipment.

The impact of temporary exclusion from fishing ground was assessed on each fishing sector based on the
type of gear used and the proximity of fishing areas in relation to the proposed survey area (inclusive of vessel
manoeuvring areas beyond the boundary of the seismic acquisition area). The impact on catch rates due to
sound elevation levels was assessed using the results of a Sound Transmissions Modelling Loss (STML)
report and sensitivity / vulnerability differences amongst the targeted fish species identified for each sector.
The impact significance was assessed based on a combination of the magnitude, duration and extent as well
as the probability of it occurring. Significance was assigned to the pre-mitigation impact (i.e. before additional
mitigation measures are applied, but taking into account embedded controls specified as part of the project
description) and residual impacts after additional mitigation is applied. The table below provides a summary
of the impacts on fisheries of each of the identified project activities, where the impact significance range
across fishing sectors is presented before and after the implementation of recommended mitigation
measures.

Sound generated during the seismic surveys is expected to be in the order of 255-256 dB re 1 yPa at 1 m (Peak
sound pressure level) at an operating frequency range of 5 — 300 Hz. The zone of potential injury for fish eggs
and larvae, as well as fish species with a swim bladder, is predicted to be within 160 m from the array source.
Fish species without swim bladders have higher injury impact thresholds, and therefore a smaller zone of
potential injury within 80 m from the array source. Impact of mortal injury to fish eggs and larvae and fish with
a swim bladder as a result of cumulative exposure to multiple airgun array pulses was assessed to be 60 m
from the adjacent survey lines for a 24-hour survey operation. The zones of potential recoverable injury (TTS
effect) for fish species with and without swim bladders are predicted to be up to 3.5 km from the survey lines
for the 24-hour operation scenarios considered. Existing experimental data regarding recoverable injury and
TTS impacts for fish eggs and larvae is sparse and no guideline recommendations have been provided.
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However, based on a subjective approach, noise impacts related to recoverable injury and TTS on fish eggs
and larvae are expected to be moderate in the near field (tens of meters). Impact is expected to be low at
intermediate field (hundreds of meters) and far field (thousands of meters) from the source location.
Generation of noise during the seismic survey has the potential to affect catch due to behavioural responses
of fish to increased noise levels. For the current project, the potential impact of elevated sound levels
(produced by seismic airguns) on behavioural disturbance to fish (and associated effects on commercial
catch rates) may extend to a distance of ~4 km from the sound source. With the implementation of the project
controls and mitigation measures, the residual impact due to seismic noise is considered to be of LOW
NEGATIVE significance for the large pelagic longline and tuna pole-line sectors. Due to the remote location of
the Reconnaissance Permit area, noise would be expected to attenuate to below threshold levels before
reaching fishing grounds of all other sectors viz. the demersal trawl, midwater trawl, demersal longline, small
pelagic purse-seine, traditional linefish, west coast rock lobster and small-scale fisheries sectors. The
Reconnaissance Permit area does not coincide with spawning areas of key commercial species and noise
generated by the seismic source would be expected to attenuate to below threshold levels for behavioural
disturbance before reaching inshore recruitment and/or nursery areas. The Reconnaissance Permit area is
situated well offshore of distributional area of snoek during its spawning and migration periods (an important
species for the linefish and small-scale fisheries sectors).

During the seismic survey, fishing vessels would be required to maintain a safe operational distance from the
vessel which may extend up to 6 nautical miles. The impact of potential exclusion was assessed for each
commercial sector based on the affected area of fishing ground and the amount of catch reported within the
Reconnaissance Permit area. The impact of potential exclusion resulting from the proposed seismic survey is
the same as for the noise described above. With the implementation of the project controls and mitigation
measures, the residual impact due to fisheries exclusion is considered to be of LOW NEGATIVE significance
for large pelagic longline and tuna pole-line sectors. There is no impact expected on the demersal trawl,
midwater trawl, demersal longline, small pelagic purse-seine, traditional linefish, west coast rock lobster and
small-scale fisheries sectors.

It is recommended that the survey avoid taking place during June and July during the peak period of fishing
activity for the large pelagic longline sector within the area. Prior to the commencement of survey activities,
affected parties should be informed of the navigational co-ordinates of the proposed survey acquisition area,
timing and duration of proposed activities and any implications relating to the exclusion zone that would be
requested, as well as the movements of support vessels related to the project. The relevant fishing
associations include FishSA, incorporating the main commercial fishery sectors, as well as the SA Tuna
Association, SA Tuna Longline Association, Fresh Tuna Exporters Association and small-scale fishery groups
including the South African United Fishers Front (SAUFF). Other key stakeholders should be notified prior to
commencement and on completion of the project. These include; the South African Navy Hydrographic Office
(SANHO), South African Maritime Safety Association (SAMSA), Ports Authority and DFFE Vessel Monitoring,
Control and Surveillance Unit in Cape Town (Vessel Monitoring System Unit).

For the duration of the survey, a navigational warning should be broadcast to all vessels via Navigational Telex
(Navtext) and Cape Town radio. In addition, it is recommended that updates of the scheduled weekly survey
plan should be circulated to the operators of affected fishing vessels on a daily basis. A Fisheries Liaison
Officer (FLO) should be present on board the survey vessel or escort vessel for the duration of the survey in
order to facilitate communications between the survey and fishing vessels in the Reconnaissance Permit area.
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1

1.1

INTRODUCTION

BACKGROUND

TGS Geophysical Company (UK) Limited (“TGS") is applying for a Reconnaissance Permit to undertake
a speculative three-dimensional (3D) seismic survey to investigate for offshore oil and gas reserves
within the Orange Basin, off the West Coast of South Africa. Although the Reconnaissance Permit
application area extends over a number of licence blocks between the South African — Namibian border
and Cape Columbine, the proposed 3D acquisition area is confined to the Deep Water Orange Basin
Block. The Reconnaissance Permit application area is approximately 57 400 km? in extent and is
situated at least 120 km from the coastline at its shoreward extent, off St Helena Bay, extending
northwards along the western coastline to approximately 230 km offshore Hondeklip Bay (see Figure
1.1). The corner co-ordinates of the area are provided in Table 1.1. The Reconnaissance Permit
application area extends across a seafloor depth range of 500 m to 4 000 m. The proposed 3D seismic
acquisition would cover a smaller area within the application area although the location has not yet been
decided.
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Figure 1.1: Location of the Reconnaissance Permit application area for 3D seismic acquisition.

The survey would be undertaken by a dedicated vessel towing a short array of airguns as well as an
array of up to 10 receiving cables up to 8 km in length. It is proposed that the seismic survey would be
undertaken during the 2023 / 2024 Austral Summer, subject to granting of the Reconnaissance Permit
and vessel availability, over a period of approximately 70 days (excluding weather downtime).
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As part of the Environmental Management Plan (EMP) process, Capricorn Marine Environmental (Pty)
Ltd (CapMarine) has been appointed by EIMS to undertake an assessment of the impact of the proposed
activity on commercial and small-scale fishing operations.

1.2 TERMS OF REFERENCE

The information from this study is intended to inform the EMP process through providing fisheries
baseline data for the licence area and surrounds, an expert opinion on the relevant fisheries sectors
including proposed mitigation measures to be implemented to manage/mitigate potential impacts of
the proposed exploration activities. The specific Terms of Reference (ToR) for the Fisheries Specialist
Study are as follows:

o A description of the existing baseline fisheries characteristics within the Reconnaissance Permit
area (distribution of fish stocks and commercial, subsistence and recreational fishing activities).

o An introduction presenting a brief background to the study and an appreciation of the
requirements stated in the specific terms of reference for the study.

o Details of the approach to the study where activities performed and methods used are presented.
o The specific identified sensitivity of fishing sectors related to the proposed activity.
o Map/s superimposing the proposed survey areas on the spatial distribution of effort expended

by each fishing sector.

o Calculation of proportion of fishing ground that coincides with the proposed affected area.
o Assessment of potential impacts on fisheries using prescribed impact rating methodology.
o A description of any assumptions made and any uncertainties or gaps in knowledge.

o Recommendation of mitigation measures, where appropriate.

1.3 PROJECT DESCRIPTION

Seismic surveys are carried out during oil and gas exploration activities in order to investigate subsea
geological formations. Seismic surveys are undertaken to collect either 2D or 3D data. 2D surveys are
typically applied to obtain regional data from widely spaced survey grids (tens of kilometres) and infill
surveys on closer grids (down to a 1 km spacing) are applied to provide more detail over specific areas
of interest. 3D surveys are typically applied to promising petroleum prospects to assist in fault
interpretation, distribution of sand bodies, estimates of oil and gas in place and the location of
exploration wells.

During seismic surveys high-intensity, low frequency sound pulses are generated by an acoustic
instrument towed behind a survey vessel, just below the sea surface. The sounds are directed towards
the seabed and the seismic signal is reflected by the geological interfaces below the seafloor. The
reflected signals are received by an array of receivers or sets of hydrophones towed behind the vessel.

During 3D seismic acquisition, the hydrophones are embedded in multiple streamers. Analyses of the
returned signals allow for interpretation of subsea geological formations. The hydrophone streamers
must be towed at constant depth, with flotation usually achieved by filling the cables with gel or flexible
polymer foam, so that they are neutrally buoyant. To compensate for minor adjustments, Automatic
Cable Levellers, or “birds” are used. For the 3D survey, an array of up to 10 hydrophone cables, spaced
150 m apart, will be towed astern of the vessel at a depth of 15 m below the sea surface. The extent of
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the towed array would therefore be approximately 1 km wide and 8 km long. The end of each
hydrophone streamer will be marked with a tail buoy, to warn shipping about the presence of the cable
in the water. The tail buoy also acts as a platform for surface positioning systems so that the cable
location can be accurately monitored. Refer to Figure 4.1 for a schematic overview of the seismic vessel
towed gear configuration.

During seismic acquisition, the survey vessel would travel along a series of predefined transects of a
prescribed survey grid which has been chosen to cross any known or suspected geological structure in
the area. The headings of transects would be fixed and reciprocal. During surveying the seismic vessel
would travel at a speed of between four and six knots (i.e. 2 to 3 metres per second). As the survey
vessel would be restricted in manoeuvrability (a turn radius of 4.5 km is expected), other vessels should
remain clear of it. A supply/chase vessel usually assists in the operation of keeping other vessels at a
safe distance.

Seismic Survey
Vessel
Buo! ,
) v Acoustic Receivers Sound Wave i Cu
(Streamers)

Soil Layers

Sound Reflection Surface

Figure 1.2: Principles of offshore seismic acquisition surveys (from fishsafe.eu).

The anticipated airgun array for the proposed survey would be Sercel G-GUN Il 2 820 CUI consisting of
30 active airguns with operating pressures of 2 000 pound-force per square inch. The airgun array would
be situated some 50 m behind the vessel at a depth of 8 m below the surface.

During surveying the seismic vessel “fires” the airgun array at regular intervals. Each triggering of a
sound pulse is termed a seismic shot, and these are fired at intervals of 6 - 20 seconds (depending on
water depth and other environmental characteristics) (Barger & Hamblen 1980). Each seismic shot is
usually only between 5 and 30 milliseconds in duration, and despite peak levels within each shot being
high, the total energy delivered into the water is low.

Airguns have most of their energy in the 5-300 Hz frequency range, with the optimal frequency required
for deep penetration seismic work being 50-80 Hz. The maximum sound pressure levels at the source
of airgun arrays in use today in the seismic industry are in the range 230-255 dB re 1 yPa at 1 m, with
the majority of their produced energy being low frequency of 10-100 Hz (McCauley 1994; NRC
2003). The location where this level of sound is attained is directly beneath the airgun array, generally
near its centre, but the exact location and depth beneath the array are dependent on the detailed makeup
of the array, the water depth, and the physical properties of the seafloor (Dragoset 2000).
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2 APPROACH AND METHODOLOGY

2.1 DATA SOURCES

The description of the baseline environment in the study area is based on a review and collation of
existing information. Catch and effort data were sourced from the Department of Forestry, Fisheries
and Environment (Branch: Fisheries) (DFFE) record for the years 2000 to 2019. All data were referenced
to a latitude and longitude position and were redisplayed on a 60x60, 10x10 or 5x5 minute grid.
Additional information was obtained from the Marine Administration System from DFFE and from the
South Africa, Namibia and Mozambique Fishing Industry Handbook 2019 (47t Edition).

2.2 ASSESSMENT METHODOLOGY

The proposed Project’s potential significant impacts on commercial and small-scale fishing are
evaluated in this study. The assessment was focused on the effects caused by 1) exclusion of fishing
in the area during the survey operations and 2) effects on catch rates due to noise disturbance in the
wider vicinity of the survey area.

The spatial distribution of fishing effort and catch was mapped at an appropriate resolution for each
fishing sector (based on the fishing method and resulting area covered by fishing gear). Fishing catch
and effort within the vessel survey area (includes proposed seismic acquisition area and extended
vessel manoeuvring area) was expressed as a percentage of the total effort and catch figures for each
sector. This provided an indication of the proportion of fishing ground that could be affected by the
presence of the survey vessel in relation to each fishing sector.

The potential reduction in catch was estimated as:

Ci=CT (Di)
= X |—
: Dt

where

Ci = catch potentially lost as a result of exclusion from fishing grounds (tons)

CT = total catch recorded as taken in the impact area (in this case the entire survey area) during fishing
period (tons)

Di = duration of impact (days)

Dt = total days fished in the survey area during fishing period (dependent on the seasonality of each
fishery)

The convention used to evaluate the significance of the impacts is presented in Appendix 1. The
sensitivity of the receptor was derived from the baseline information. The impact magnitude, duration
and extent was assigned to the pre-mitigation impact (i.e. before additional mitigation measures are
applied, but taking into account embedded controls specified as part of the project description) and
residual impacts after additional mitigation is applied. Thereafter the impact significance rating was
determined as a function of the intensity and the sensitivity of the impact. Significance was assigned
to the predicted impact pre-mitigation and post-mitigation (residual) after considering all possible
feasible mitigation measures in accordance with the mitigation hierarchy.
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2.3

3.1

ASSUMPTIONS, LIMITATIONS AND INFORMATION GAPS

The study is based on a number of assumptions and is subject to certain limitations, which should be
noted when considering information presented in this report. The validity of the findings of the study is
not expected to be affected by these assumptions and limitations:

e The official governmental record of fisheries data was used to display fishing catch and effort
relative to the proposed project area. These data are derived from logbooks that are completed by
skippers, and it is assumed that there will be a proportion of erroneous data due to mistakes in the
capturing of these data into electronic format. The proportion of erroneous data is estimated to be
up to 10% of the total dataset and would be primarily related to the accurate recording or
transcription of the fishing position (latitude and longitude). Where obvious errors in the reporting
of fishing positions were identified these were excluded from the analysis.

¢ In assessing the impact of the proposed exclusion zone on fishing operations, catch and effort
figures are quoted across the entire extent of the proposed survey areas. In practice, the exclusion
area would be a moving exclusion zone of approximately 165 km? extending around the vessel
(based on the required safety clearances shown in Figure 2.1). The approach adopted for this
report is likely to be an overestimate of the potential impact on fishing operations which in reality
could continue within certain portions of the proposed survey area.

e The acoustic impact is transitory i.e. the sound source moves in space and time as the survey
progresses within the target area.

e The effects of seismic sound on the CPUE of fish and invertebrates have been drawn from the
findings of international studies. To date there have been no studies focused directly on the species
found locally. Although the results from international studies are likely also to be representative for
local species, current gaps in knowledge on the topic lead to uncertainty when attempting to
accurately quantify the potential loss of catch for each type of fishery. Research into the effects of
seismic sound on marine fauna is ongoing.

DESCRIPTION OF RECEIVING ENVIRONMENT: FISHERIES BASELINE

OVERVIEW OF FISHERIES SECTORS

South Africa has a coastline that spans two ecosystems over a distance of 3623 km, extending from
the Orange River in the west on the border with Namibia, to Ponta do Ouro in the east on the
Mozambique border. The western coastal shelf has highly productive commercial fisheries similar to
other upwelling ecosystems around the world, while the East Coast is considerably less productive but
has high species diversity, including both endemic and Indo-Pacific species. South Africa’s fisheries are
regulated and monitored by the DFFE. All fisheries in South Africa, as well as the processing, sale in and
trade of almost all marine resources, are regulated under the Marine Living Resources Act, 1998 (No.
18 of 1998) (MLRA).

Approximately 22 different fisheries sectors currently operate within South African waters. Table 3.1
lists these along with ports and regions of operation, catch landings and the number of active vessels
and rights holders (2017). The proportional volume of catch and economic value of each of these
sectors for 2017 is indicated in Figure 3.1. The primary fisheries in terms of economic value and overall
tonnage of landings are the demersal (bottom) trawl and long-line fisheries targeting the Cape hakes
(Merluccius paradoxus and M. capensis) and the pelagic-directed purse-seine fishery targeting pilchard
(Sardinops sagax), anchovy (Engraulis encrasicolus) and red-eye round herring (Etrumeus whitheadii).
Highly migratory tuna and tuna-like species are caught on the high seas and seasonally within the South
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African waters by the pelagic long-line and pole fisheries. Targeted species include albacore (Thunnus
alalunga), bigeye tuna (T. obesus), yellowfin tuna (T. albacares) and swordfish (Xiphias gladius). The
traditional line fishery targets a large assemblage of species close to shore including snoek (Thyrsites
atun), Cape bream (Pachymetopon blochii), geelbek (Atractoscion aequidens), kob (Argyrosomus
japonicus), yellowtail (Seriola lalandi) and other reef fish. Crustacean fisheries comprise a trap and hoop
net fishery targeting West Coast rock lobster (Jasus lalandii), a line trap fishery targeting the South Coast
rock lobster (Palinurus gilchristi) and a trawl fishery based solely on the East Coast targeting penaeid
prawns, langoustines (Metanephrops andamanicus and Nephropsis stewarti), deep-water rock lobster
(Palinurus delagoae) and red crab (Chaceon macphersoni). Other fisheries include a mid-water trawl
fishery targeting horse mackerel (Trachurus trachurus capensis) predominantly on the Agulhas Bank
(South Coast) and a hand-jig fishery targeting chokka squid (Loligo vulgaris reynaudii) exclusively on the
South Coast. In addition to commercial sectors, recreational fishing occurs along the coastline
comprising shore angling and small, open boats generally less than 10 m in length. The commercial and
recreational fisheries are reported to catch over 250 marine species, although fewer than 5% of these
are actively targeted by commercial fisheries, which comprise 90% of the landed catch.

Most commercial fish landings must take place at designated fishing harbours. For the larger industrial
vessels targeting hake, only the major ports of Saldanha Bay, Cape Town, Mossel Bay and Port Elizabeth
are used. On the West Coast, St. Helena Bay and Saldanha Bay are the main landing sites for the small
pelagic fleets. These ports also have significant infrastructure for the processing of anchovy into
fishmeal as well as the canning of sardine. Smaller fishing harbours on the West / South-West Coast
include Port Nolloth, Hondeklip, Doringbaai, Laaiplek, Hout Bay and Gansbaai harbours. On the East
Coast, Durban and Richards Bay are deployment ports for the crustacean trawl and large pelagic longline
sectors. There are more than 230 small-scale fishing communities on the South African coastline (DAFF,
2016). Small-scale fisheries operate in the nearshore environment. Recreational fisheries comprise
shore-based, estuarine and boat-based line fisheries as well as spearfishing and net fisheries, including
cast, drag and hoop net techniques.

2017 Catch (% of total) 2017 Wholesale value (% of total)
Abalone Demersal Aquaculture
1% Longlining . 9%

1% Squid (jigging
11%
Rock Lobster
(West Coast)
5%
Rock Lobster
(South Coast)
3%

A\ Longline Tuna 3%
2% Line Fish
\ 1% \
Tuna Pole \
)

Figure 3.1: Pie chart showing percentage of landings by weight (left) and wholesale value (right)
of each commercial fishery sector as a contribution to the total landings and value for
all commercial fisheries sectors combined (2017). Source: DEFF, 2019.

Table 3.1: South African offshore commercial fishing sectors: wholesale value of production in
2017 (adapted from DEFF, 2019).

CAPRICORN MARINE ENVIRONMENTAL PTY LTD Page 11



PROPOSED 3D SEISMIC, ORANGE BASIN, SOUTH AFRICA COMMERCIAL AND SMALL-SCALE FISHERIES REPORT

Sector No. of Rights Catch (tons) Landed Catch Wholesale % of Total
Holders /sales (tons) Value of Value
(Vessels) Production in
2017 (R’000)

Small pelagic purse-seine 111 (101) 313476 313476 2164224 22.0
Demersal trawl (offshore) 50 (45) 163743 98200 3891978 39.5
Demersal trawl (inshore) 18 (31) 4452 2736 90104 0.9
Midwater trawl 34 (6) 19 555

Demersal long-line 146 (64) 8113 8113 319228 3.2
Large pelagic long-line 30(31) 2541 2541 154199 1.6
Tuna pole 170 (128) 2399 2399 97583 1.0
Linefish 422 (450) 4931 4931 122096 1.2
Longline shark demersal 4 72 72 1566 0.0
South coast rock lobster 13 (12) 699 451 337912 3.4
West coast rock lobster 240 (105) 1238 1238 531659 5.4
Crustacean trawl 6 (5) 310 310 32012 0.3
Squid jig 92 (138) 11578 11578 1099910 11.2
Miscellaneous nets 190 (N/a) 1502 1502 25589 0.3
Oysters 146 pickers 42 42 3300 0.0
Seaweeds 14 (N/a) 9877 6874 27095 0.3
Abalone N/a (N/a) 86 86 61920 0.6
Aquaculture 3907 3907 881042 9.0
TOTAL 528966 458456 9841417 100
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South African offshore commercial fishing sectors, landings, number of rights

holders, wholesale catch value and target species (DEFF, 2019).

Sector Areas of Main Ports Target Species
Operation

Small pelagic purse-seine

Demersal trawl (offshore)

Demersal trawl (inshore)

Mid-water trawl

Demersal longline

Large pelagic longline

Tuna pole-line

Linefish

South coast rock lobster

West coast rock lobster

Crustacean trawl

Squid jig

Gillnet

Beach seine

Oysters

Seaweeds

Abalone

Small-Scale Fisheries

West Coast
South Coast

West Coast
South Coast

South Coast

West Coast
South Coast

West Coast
South Coast

West Coast
South Coast
East Coast

West Coast
South Coast

West Coast
South Coast
East Coast

South Coast

West Coast

East Coast

South Coast

West Coast

West Coast
South Coast
East Coast

South Coast
East Coast

West Coast
South Coast
East Coast

West Coast

West Coast
South Coast
East Coast

St Helena Bay,
Saldanha, Hout Bay,
Gansbaai, Mossel Bay

Cape Town, Saldanha,
Mossel Bay, Port
Elizabeth

Cape Town, Saldanha,
Mossel Bay

Cape Town, Port
Elizabeth

Cape Town, Saldanha,
Mossel Bay, Port
Elizabeth, Gansbaai

Cape Town, Durban,
Richards Bay, Port
Elizabeth

Cape Town, Saldanha

All ports, harbours and
beaches around the
coast

Cape Town, Port
Elizabeth

Hout Bay, Kalk Bay, St
Helena

Durban, Richards Bay

Port Elizabeth, Port St
Francis

False Bay to Port
Nolloth

Coastal/Nearshore

Coastal/Nearshore

Coastal/Nearshore

Coastal/Nearshore

Coastal/Nearshore

Anchovy (Engraulis encrasicolus), sardine
(Sardinops sagax), Redeye round herring
(Etrumeus whiteheadi)

Deepwater hake (Merluccius paradoxus),
shallow-water hake (Merluccius capensis)

East coast sole (Austroglossus pectoralis),
shallow-water hake (Merluccius capensis),
juvenile horse mackerel (Trachurus
capensis)

Adult horse mackerel (Trachurus capensis)

Shallow-water hake (Merluccius capensis)

Yellowfin tuna (7. albacares), big eye tuna
(T. obesus), Swordfish (Xiphius gladius),
southern bluefin tuna (T. maccoyii)

Albacore tuna (T. alalunga), yellowfin tuna

Snoek (Thyrsites atun), Cape bream
(Pachymetopon blochii), geelbek
(Atractoscion aequidens), kob (Argyrosomus
Jjaponicus), yellowtail (Seriola lalandi),
Sparidae, Serranidae, Carangidae,
Scombridae, Sciaenidae

Palinurus gilchristi

Jasus lalandii

Tiger prawn (Panaeus monodon), white
prawn (Fenneropenaeus indicus), brown
prawn (Metapenaeus monoceros), pink
prawn (Haliporoides triarthrus)

Squid/chokka (Loligo vulgaris reynaudii)

Mullet / harders (Liza richardsonii)

Mullet / harders (Liza richardsonii)

Cape rock oyster (Striostrea margaritaceae)

Beach-cast seaweeds (kelp, Gelidium spp.
and Gracilaria spp.

Haliotis midae
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3.2 SPAWNING AND RECRUITMENT OF FISH STOCKS

The South African coastline is dominated by seasonally variable and sometimes strong currents, and
most species have evolved selective reproductive patterns to ensure that eggs and larvae can enter
suitable nursery grounds situated along the coastline. Three nursery grounds can be identified in South
African waters, viz the Natal Bight; the Agulhas Bank and the inshore Western Cape coasts. Each is
linked to a spawning area, a transport and/or recirculation mechanism, a potential for deleterious
offshore or alongshore transport and an enriched productive area of coastal or shelf-edge upwelling
(Hutchings et al., 2002).

Hake, sardines, anchovy and horse mackerel are mostly serial, broadcast spawners, producing large
numbers of eggs sporadically that are widely dispersed in ocean currents (Hutchings et al., 2002). The
principal commercial fish species undergo a critical migration pattern in the Agulhas and Benguela
ecosystems. Adults spawn on the Agulhas Bank between the shelf-edge upwelling and the cold-water
ridge, where copepod availability is highest (Crawford 1980; Hutchings 1994; Roel & Armstrong 1991;
Hutchings et al. 2002). The spawn products are thought to move southwards from the central Agulhas
Bank and then may drift northwards in the Benguela current across the shelf and up the west coast, or
inshore and eastwards towards the south coast. As the eggs drift, hatching takes place followed by
larval development. Settlement of larvae occurs in the inshore areas, in particular the bays that are used
as nurseries, from October to March. In the southern Benguela system, juveniles shoal and then begin
a southward migration down the west coast - it is at this stage that anchovy and sardine are targeted
by the small pelagic purse seine fishery. Juveniles of demersal species such as hake are thought to
move from a pelagic phase and to systematically migrate to the seafloor (a vertical migration) and then
as they mature and grow in size, move offshore into deeper water where they are targeted by
commercial fisheries (in hake this occurs in their third year of growth and is referred to as “recruiting”
to the fishery).

Spawning of key species exploited by commercial fishery sectors off the West Coast are presented
below (Hutchings et al. 2002):

e Hake, snoek and round herring move to the western Agulhas Bank and southern west coast to
spawn during key periods (late winter to early spring), when losses due to offshore drift are at a
minimum and eggs and larvae drift northwards and inshore to the west coast nursery grounds.

e Hake are serial spawners and are reported to spawn throughout the year with peaks in
October/November and March/April (Johann Augustyn, SADSTIA and Dave Japp, CapMarine pers
com.). During these periods there is a greater concentration of drifting eggs and larvae compared
to other months. Spawning of the shallow-water hake occurs primarily over the shelf (<200 m)
whereas that by the deep-water hake occurs off the shelf.

e Horse mackerel spawn over the east/central Agulhas Bank during winter months but are also
concentrated on the eastern part of the bank most months in feeding aggregations. Juveniles
occur close inshore off the southern Cape coastline and west coast nursery habitats.

e Anchovies are known to spawn on the western, central and eastern Agulhas Bank, from October
to March with spawning peaking during October to January (van der Lingen and Huggett, 2003)
and some shifts to the west coast in years when Agulhas Bank water intrudes strongly north of
Cape Point (van der Lingen et al., 2001 in Hutchings et al., 2002).

e Genomic and transcriptomic analyses have shown that there are two stocks of sardine off South
Africa; the Cool Temperate Sardine (CTS) off the west coast and Warm Temperate Sardine (WTS)
off the south coast, with some mixing (in both directions) between the two (Teske et al. 2021).
Sardines spawn on the western, central and eastern Agulhas Bank, and also off the west coast
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north of Cape Point. Sardine eggs are found throughout the year, but spawning occurs from
August to February (spring-summer) for the CTS off the west coast, and from June to November
(winter-spring) for WTS off the south coast. There is an intense seasonal movement of sardine
eastwards (the “sardine run”) that occurs in mid-winter and which is associated with westerly
frontal systems driving fish inshore in counter currents. And whilst sardine eggs are found off the
east coast from June to December (see Connell 2010 AJMS 32(2)), the KwaZulu-Natal sardine
run is not the spawning migration of a third stock but a navigation error by CTS.

e Squid (Loligo spp.) spawn in the nearshore zone on the eastern Agulhas Bank, principally in
shallow waters (<50 m) between Knysna and Ggeberha. Their distribution and abundance are
erratic and linked to temperature, turbidity, and currents (Augustyn et al. 1994; Schon et al. 2002).
This niche area on the eastern Agulhas Bank optimises their spawning and early life stage as
nowhere else on the shelf are both bottom temperature and bottom dissolved oxygen
simultaneously at optimal levels for egg development (Roberts 2005; Oosthuizen & Roberts
2009). The greatest concentration of their food (copepods) tends to be found further west in the
cold-water ridge on the central Agulhas Bank (Roberts & van den Berg 2002). Squid are not
broadcast spawners but instead they lay benthic egg sacs. The paralarvae that hatch from the
sacs are distributed close inshore and juveniles are dispersed over the entire shelf region of the
Agulhas Bank. Larvae and juveniles are carried offshore and westwards (via the Benguela jet) to
feed and mature, before returning to the spawning grounds to complete their lifecycle (Olyott et
al. 2007).

e  Snoek spawning occurs offshore during winter-spring (June to October), along the shelf break
(150-400 m) of the western Agulhas Bank and the South African west coast. Prevailing currents
transport eggs and larvae to a primary nursery ground north of Cape Columbine and to a
secondary nursery area to the east of Danger Point; both shallower than 150 m. Juveniles remain
on the nursery grounds until maturity, growing to between 33 and 44 cm in the first year (3.25
cm/month). Onshore-offshore distribution (between 5- and 150-m isobaths) of juveniles is
determined largely by prey availability and includes a seasonal inshore migration in autumn in
response to clupeoid recruitment. Adults are found throughout the distribution range of the
species, and although they move offshore to spawn - there is some southward dispersion as the
spawning season progresses - longshore movement is apparently random and without a
seasonal basis (Griffiths, 2002; refer to Figure 3.3).

e The inshore area of the Agulhas Bank, especially between the cool water ridge and the shore,
serves as an important nursery area for numerous linefish species (e.g. elf Pomatomus saltatrix,
leervis Lichia amia, geelbek Atractoscion aequidens, carpenter Argyrozona argyrozona) (Wallace
et al. 1984; Smale et al. 1994). A significant proportion of these eggs and larvae originate from
spawning grounds along the east coast, as adults undertake spawning migrations along the
South Coast into KwaZulu-Natal waters (van der Elst 1976, 1981; Griffiths 1987; Garratt 1988;
Beckley & van Ballegooyen 1992). The eggs and larvae are subsequently dispersed southwards
by the Agulhas Current, with juveniles occurring on the inshore Agulhas Bank, using the area
between the cold-water ridge and the shore as nursery grounds (van der Elst 1976, 1981; Garratt
1988). In the case of the carpenter, a high proportion of the reproductive output comes from the
central Agulhas Bank and the Tsitsikamma Marine Protected Area (MPA), and two separate
nursery grounds appear to exist, one near Ggeberha and a second off the deep reefs off Cape
Agulhas, with older fish spreading eastwards and westwards (van der Lingen et al. 2006).

Table 3.3 shows known spawning periods of key commercial species off the West Coast of South
Africa.
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Table 3.3: Table showing known spawning periods of key commercial species off the West
Coast of South Africa.

Cape hakes

Spawning Intensity by Month (black = peak spawning)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Anchovy
Sardine

Snoek

Refer to Figure 3.2 and Figure 3.3 for an overview of the main fish spawning grounds and nursery areas
off the West and South Coasts of South Africa. Figure 3.4 shows the distribution of egg density of
sardine and anchovy, and Figure 3.5 shows spawning ground and nursery areas of snoek and anchovy.
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Figure 3.2: Generalised figure of the main fish recruiting process for species caught on the West

Coast of South Africa (after Hutchings et al., 2002). Figure shows the West Coast
nursery area and the western/central Agulhas Bank spawning grounds. Light stippled
area on the West Coast marks the main recruiting area for the small pelagic fishery and
dark stippled area on the Agulhas Bank marks the main spawning grounds for small
pelagic fish.
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CAPRICORN MARINE ENVIRONMENTAL PTY LTD

Page 17



PROPOSED 3D SEISMIC, ORA|

NGE BASIN, SOUTH AFRICA

COMMERCIAL AND SMALL-SCALE FISHERIES REPORT

Anchovy eggs (a)
30.
Hondeklip Bay 1988-2009
Stratum A
324 ~é ~
7y West
gi Coast ™ &
w
bt
ot G Shmwagl o) = 1
- o Lag
5 South-West Y.
Coast ' oty g
36+ 12 : J
Siratum C ™ Su
Western P . “Stratum D
Agulhas ' Central
Bank AQU"IBS S000 4000 3000 2000 1000 100
o ; ] Bank g ) : ;
Sardine eggs (b)
0 1988-2009
. 32
¥
w
@)
o
= 3af =g -
g S&MwnBj:.,
South-West \
Coast ) : ' Stratum E \
e r Eastern
36} Stratum . 3 Agulhas -
* o Stratum D Sk
Western e
Agulhas - Central 1000 800 600 400 200 0
Bank Agulhas
s Bank
16 17 18 19 20 21 2 23 24 25 26 27 28 28 30 31
LONGITUDE (°E)
Figure 3.4: Composite distribution maps for eggs (eggs.m?) of (a) anchovy and (b) sardine

collected during spawner biomass surveys by DFFE over the period 1988-2009

(Mhlongo et al., 2015).

CAPRICORN MARINE ENVIRONMENTAL PTY LTD

Page 18



PROPOSED 3D SEISMIC, ORANGE BASIN, SOUTH AFRICA COMMERCIAL AND SMALL-SCALE FISHERIES REPORT

S 3 o
Y e NAMIBIA 8
ol 2, \QOrange River
3. N
\‘-~__ B2 Spawning grot
il %\ (June—Octobx
= Eggs and larv
! o ¥ = Juveniles
a1 S
RRX: Egg and larval
S
dogete!
3ok So0%% %
b5 :
K - SOUTH AFRIC
33 ;
%9{ Helena Bay
ol fgape Columbine
>
N Cape Point
asel T 34— @ Upwelling L_ &
2 @ Spawning 3
\’{’ <& Transport !“ O
J o
3 ’0 ; = <= Recruitment
R % Losses
| ] | | 1 | L \ | | | 1 l

16° 18° 20°

Figure 3.5: Conceptual model depicting the life history of snoek (left; Source: Griffiths, 2002) and
anchovy (right; Hutchings et al., 1992) in the southern Benguela ecosystem, including
spawning grounds, distribution and transport of eggs and larvae, and the nursery
areas.

3.3 COMMERCIAL FISHING SECTORS

3.3.1 DEMERSAL TRAWL

The primary fisheries in terms of highest economic value are the demersal (bottom) trawl and
longline fisheries targeting the Cape hakes (Merluccius paradoxus and M. capensis).
Secondary species include a large assemblage of demersal fish of which monkfish (Lophius
vomerinus), kingklip (Genypterus capensis) and snoek (Thyrsites atun) are the most
commercially important. The demersal trawl fishery comprises an offshore (deep-sea) and
inshore fleet, which differ primarily in terms of vessel capacity and the areas in which they
operate. The wholesale value of catch landed by the inshore and offshore demersal trawl
sectors, combined, during 2017 was R3.982 Billion, or 40.5% of the total value of all fisheries
combined. The 2022 TAC for hake is set at 132 154 tons, of which 84% and 6% is allocated to
the offshore and inshore trawl sectors, respectively. (The remaining 10% is allocated to the
hake demersal longline sector - refer to section 3.3.3).

The annual TAC limits and landings of hake (both species) by the trawl and longline sectors is
listed in Table 3.3. A time-series of total hake catch as well as hake catch by sector is shown
in Figure 3.6.
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Figure 3.6: (top) Total catches (‘000 tonnes) of Cape hakes split by species over the period 1917~
2020 and the TAC set each year since the 1991. (bottom) Catches of Cape hakes per
fishing sector for the period 1960—2020. Prior to 1960, all catches are attributed to the
deep-sea trawl sector. Note that the vertical axis commences at 100 000 tonnes to
better clarify the contributions by each sector. (Source DEFF, 2022)

Table 3.4: Annual total allowable catch (TAC) limits and catches (tons) of the two species of
hake by the hake-directed fisheries on the West (WC) and South (SC) coasts (Adapted
from DEFF, 2020").

M. paradoxus M. capensis TOTAL

Year TAC Offshore Longline TOTAL Offshore Inshore Longline TOTAL (bOt_h

wC  sC e sc we sc sc WC  SC Spe)c'es

2010 119831 69709 15457 2394 1527 89087 10186 4055 5472 3086 3024 26098 115185

2011 131780 76576 17904 2522 140 97142 15673 4086 6013 3521 3047 35525 129667

2012 144671 81411 16542 4358 306 102616 12928 4584 3223 2570 1737 25050 127666

2013 156075 74341 28859 6056 60 109316 8761 4475 2920 2606 1308 20071 129387

2014 155280 73252 41156 6879 8 121295 9671 6286 2965 2123 315 21361 142656

2015 147500 77521 31745 4001 18 113286 12727 4085 3077 2325 53 22217 135503

2016 147500 93173 18968 2806 1 114948 14744 2810 3973 4360 2 25889 140837

2017 140125 72326 30961 5288 25 108600 15273 4466 2812 2807 126 25488 134088

2018 133119 64252 29218 5156 89 98715 12689 12863 3983 2615 481 32655 131370

2019 146431 70608 22201 3177 20 14193 9454 4149 2160 179

2020 146400 97093 10061 3220 3 18115 3500 4536 1293 177

1 FISHERIES/2021/0CT/SWG-DEM/21rev
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2021 139109
2022 132154

The offshore fishery is comprised of 45 vessels operating from most major harbours on both the West
and South Coasts. On the West and South-West Coasts, these grounds extend in a continuous band
along the shelf edge approximately between the 200 m and 1 000 m bathymetric contours although
most effort is in the >300 m to 600 m depth range. Monkfish-directed trawlers tend to fish shallower
waters than hake-directed vessels on mostly muddy substrates. Trawl nets are generally towed parallel
to the depth contours (thereby maintaining a relatively constant depth) in a north-westerly or south-
easterly direction. Trawlers also target fish aggregations around bathymetric features, in particular
seamounts and canyons, where there is an increase in seafloor slope and in these cases the direction
of trawls follow the depth contours. The deep-sea sector is prohibited from operating in waters
shallower than 110 m or within five nautical miles of the coastline. Fishing activity occurs year-round.

The inshore fishery consists of 31 vessels, which operate on the South Coast mainly from the harbours
of Mossel Bay and Port Elizabeth. Inshore grounds are located on the Agulhas Bank and extend towards
the Great Kei River in the east. Vessels also target sole close inshore between Struisbaai and Mossel
Bay, between the 50 m and 80 m isobaths. Hake is targeted further offshore in traditional grounds
between 100 m and 200 m depth in fishing grounds known as the Blues located on the Agulhas Bank.

Otter trawling is the main trawling method used in the South African hake fishery. This method of
trawling makes use of trawl doors (also known as otter boards) that are dragged along the seafloor
ahead of the net, maintaining the horizontal net opening. Bottom contact is made by the footrope and
by long cables and bridles between the doors and the footrope. Behind the trawl doors are bridles
connecting the doors to the wings of the net (to the ends of the footrope and headrope). A headline,
bearing floats and the weighted footrope (that may include rope, steel wire, chains, rubber discs,
spacers, bobbins or weights) maintain the vertical net opening. The “belly”, “wings” and the “cod-end”
(the part of the net that retains the catch) may contact the seabed (see Figure 3.8). The configuration
of trawling gear is similar for both offshore and inshore vessels however inshore vessels are smaller
and less powerful than those operating within the offshore sector. The offshore fleet is segregated into
wetfish and freezer vessels which differ in terms of the capacity for the processing of fish at sea and in
terms of vessel size and capacity. While freezer vessels may work in an area for up to a month at a time,
wetfish vessels may only remain in an area for about a week before returning to port. Wetfish vessels
range between 24 m and 56 m in length while freezer vessels are usually larger, ranging up to 90 m in
length. Inshore vessels range in length from 15 m to 40 m. Trips average three to five days in length
and all catch is stored on ice.
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Figure 3.7: Photograph of MFV Harvest Mzansi, a wetfish vessel operating in the South African offshore
demersal trawl sector (source: www.sadstia.co.za).

Demersal (Bottom) Trawl
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Figure 3.8: Typical gear configuration used by offshore demersal trawlers targeting hake
(Source: www.afma.gov.au/fisheries-management/methods-and-gear/trawling).
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The activity of the fishery is restricted by permit condition to operating within the confines of a historical
“footprint” — an area of approximately 57 300 km? and 17 000 km? for the offshore and inshore fleets,
respectively. Offshore trawlers operate along the west coast along the shelf break between
approximately Hondeklipbaai and the southern tip of the Agulhas Bank between the 200 m and 750 m
bathymetric contours, with sporadic trawls to a maximum depth of 900 m. The Reconnaissance Permit
extends offshore of fishing grounds referred to as the “North Grounds” (Sink et. al, 2012). These grounds
are characterised by sandy and muddy sand, with isolated patches of hard ground. The area has been
trawled since the 1930's commencing on shallower grounds and with effort extending into deeper
waters with the advancement of fishing technologies over time.
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At it's closest point the demersal trawl footprint is situated approximately 5 km offshore of the area
fished around the slopes of the submarine feature Childs Bank (referred to by the fishing industry as the
“karbonkel”) off Hondeklipbaai. The demersal trawl footprint is situated at least 10 km inshore of the
eastern extent of the Reconnaissance Permit area towards the productive fishing grounds between
Lamberts Bay and Saldanha Bay. Figure 3.9 shows the demersal trawling footprint and recent effort off
the west coast of South Africa and in relation to the Reconnaissance Permit application area.
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Figure 3.9: Overview of the trawl ringfence and the spatial distribution of fishing

effort expended by the demersal trawl sector in relation the Reconnaissance Permit
application area.

3.3.2 MIDWATER TRAWL

The midwater trawl fishery targets adult Cape horse mackerel (Trachurus capensis), which aggregate in
highest concentration on the Agulhas Bank. Cape horse mackerel are semi-pelagic shoaling fish that
occur on the continental shelf off southern Africa from southern Angola to the Wild Coast. Off South
Africa, adult horse mackerel are currently more abundant off the South Coast than the West Coast.
Horse mackerel yield a low-value product and are a source of cheap protein (DEFF, 2020).

This sector comprises six vessels and 34 rights holders which landed a total catch of 19 555 in 2019.
Refer to Figure 3.10 for the catches and TACs for the midwater trawl fishery between 1998 and 2018.
The fleet is split between dual rights holders who fish horse mackerel on hake-directed trawlers and
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others that combine their allocation on a single large midwater trawl vessel (the MFV Desert Diamond -
refer to Figure 3.11). Dual rights holders fishing only occurs if horse mackerel availability is high when
fishing for hake at which point that may switch from bottom trawl to midwater trawl. The amounts of
horse mackerel caught by these vessels is a relatively small component of the horse mackerel TAC.
Those horse mackerel rights holders that do not have hake rights or who do not have a suitable vessel
to catch horse mackerel allow their share of the horse mackerel to be caught on a single large midwater
trawler. This facilitates the economic use of a single large vessel that can more efficiently catch their
horse mackerel allowing the vessels to fish year round. The area fished by this vessel is restricted largely
(but not exclusively) to water deeper than 110 m or more than 20 nm from the coast and in an area east
of Cape Point. The dual vessels may fish in a broader area, mostly on or near the hake fishing grounds.

(

c)
. Midwater trawl catch . Demersal trawl bycatch

—— Midwater trawl TAC ----- Demersal trawl bycatch
40+ reserve

Figure 3.10: Trawl catches (tons, 1998 - 2018) Figure 3.11: Photograph of MFV Desert
split into the demersal and midwater trawl Diamond (midwater trawler).

components. The midwater trawl TAC (solid line)

and demersal trawl bycatch reserve (dashed line)

are also shown (Source: DEFF, 2020).

Midwater trawl is defined in the Marine Living Resources Act (No. 18 of 1998) (MLRA) as any net which
can be dragged by a fishing vessel along any depth between the seabed and the surface of the sea
without continuously touching the bottom. In practice, midwater trawl gear does occasionally come into
contact with the seafloor. Midwater trawling gear configuration is similar to that of demersal trawlers,
except that the net is manoeuvred vertically through the water column (refer to Figure 3.12 for a
schematic diagram of gear configuration). The towed gear may extend up to 1 km astern of the vessel
and comprises trawl warps, net and cod end. Trawl warps are between 32 mm and 38 mm in diameter.
The trawl doors (3.5 t each) maintain the net opening which ranges from 120 to 130 m in width and
from 40 m to 80 m in height. Weights in front of, and along the ground-rope provide for vertical opening
of the trawl. The cable transmitting acoustic signal from the net sounder might also provide a lifting
force that maximizes the vertical trawl opening. To reduce the resistance of the gear and achieve a large
opening, the front part of the trawls are usually made from very large rhombic or hexagonal meshes.
The use of nearly parallel ropes instead of meshes in the front part is also a common design. Once the
gear is deployed, the net is towed for several hours at a speed of 4.8 to 6.8 knots predominantly parallel
with the shelf break.
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Midwater Trawl

Figure 3.12: Schematic diagram showing the typical gear configuration of a midwater trawler.
Source: www.afma.gov.au/fisheries-management/methods-and-gear/trawling

The fishery operates predominantly on the edge of the Agulhas Bank, where shoals are found in
commercial abundance. Fishing grounds off the South Coast are situated along the shelf break and
three dominant areas can be defined. The first lies between 22 °E and 23 °E at a distance of
approximately 70 nm offshore from Mossel Bay and the second extends from 24 °E to 27 °E at a
distance of approximately 30 nm offshore. The third area lies to the south of the Agulhas Bank 21 °E
and 22 °E. These grounds range in depth from 100 m to 400 m and isolated trawls are occasionally
recorded up to 650 m. Since 2017, DFFE has permitted experimental fishing to take place westward of
20°E.

Figure 3.13 shows the spatial extent of midwater trawls undertaken between 2017 and 2019 in relation
to the Reconnaissance Permit application area. Sector activity off the West Coast takes place
predominantly south of Cape Town at a depth range of between 120 m and 580 m. There is no overlap
between midwater trawl grounds and the Reconnaissance Permit application area which is situated at
least 30 km from the closest fishing location and 150 km from the main fishing areas.
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Figure 3.13: DFFE’s catch reporting grid system and the spatial distribution of fishing effort

expended by the midwater trawl sector in relation to the Reconnaissance Permit
application area.

DEMERSAL HAKE LONGLINE

Like the demersal trawl fishery, the target species of the longline fishery is the Cape hakes, with a small
non-targeted commercial by-catch that includes kingklip. In 2017, 8113 tons of catch was landed with
a wholesale value of R319.2 Million, or 3.2% of the total value of all fisheries combined. Landings of 8
230 tons were reported in 2018. Refer to Table 3.3 for the landings of hake by the demersal longline
fishery over the period 2010 to 2020.

A demersal longline vessel may deploy either a double or single line which is weighted along its length
to keep it close to the seafloor. Steel anchors, of 40 kg to 60 kg, are placed at the ends of each line to
anchor it, and are marked with an array of floats. If a double line system is used, top and bottom lines
are connected by means of dropper lines. Since the top-line (polyethylene, 10 — 16 mm diameter) is
more buoyant than the bottom line, it is raised off the seafloor and minimizes the risk of snagging or
fouling. The purpose of the top-line is to aid in gear retrieval if the bottom line breaks at any point along
the length of the line. Lines are typically between 10 km and 20 km in length, carrying between 6 900
and 15 600 hooks each. Baited hooks are attached to the bottom line at regular intervals (1 to 1.5 m)
by means of a snood. Gear is usually set at night at a speed of between five and nine knots. Once
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deployed the line is left to soak for up to eight hours before it is retrieved. A line hauler is used to retrieve
gear (at a speed of approximately one knot) and can take six to ten hours to complete. A schematic
representation of the gear configuration used by the demersal longline fleet is shown in Figure 3.14.

Currently 64 hake-directed vessels are active within the fishery, most of which operate from the
harbours of Cape Town and Hout Bay. Fishing grounds are similar to those targeted by the hake-directed
trawl fleet. The hake longline footprint extends down the west coast from approximately 150 km
offshore of Port Nolloth (15°E, 29°S). It lies inshore to the south of St Helena Bay moving offshore once
again as it skirts the Agulhas Bank to the south of the country (21°E, 37°S). Along the South Coast the
footprint moves inshore again towards Mossel Bay. The eastern extent of the footprint lies at
approximately (26°E, 34.5°S). Lines are set parallel to bathymetric contours, along the shelf edge up to
the 1 000 m depth contour in places. The more patchy nature of effort in the north western extents of
the footprint and the eastern edge of the Agulhas Bank may be attributed to proximity to fishing
harbours. Fishing activity within the area occurs year-round with slightly lower levels during winter.

Figure 3.14: (top left) Photograph of a
registered hake longline
fishing vessel; (above)
Hauling operations; (left)
Typical configuration of
demersal longline gear
used in the South African
hake-directed fishery.
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Figure 3.15 shows the spatial distribution of demersal longline fishing areas in relation to the
Reconnaissance Permit application area. Fishing effort takes place between the 100 m and 750 m
bathymetric contours but the majority of effort takes place within the depth range 200 m to 650 m.
There is no overlap between demersal hake-directed longline grounds and the Reconnaissance Permit
application area, which is situated approximately 12 km offshore of the closest fishing locations.
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Figure 3.15: Spatial distribution of fishing effort expended by the hake-directed
demersal longline sector in relation to the Reconnaissance Permit application area.

3.3.4 DEMERSAL SHARK LONGLINE

The shark longline sector formally commenced in 1991 when 30 permits were issued initially to target
both demersal and pelagic sharks (pelagic sharks are those living in the water column, often occurring
further offshore). In 2005 the dual targeting of demersal and pelagic sharks under the same permit was
discontinued and the sector became an exclusive demersal shark longline fishery reduced to eleven
Right Holders in 2004 and just six in 2006. The demersal shark longline fishery is permitted to operate
in coastal waters from the Orange River on the West Coast to the Kei River on the East Coast, but fishing
rarely takes place north of Table Bay. Vessels are typically <30 m in length and use nylon monofilament
Lindgren Pitman spool systems to set weighted longlines baited with up to 2 000 hooks (average = 917
hooks). The fishery operates in waters generally shallower than 100 m, and uses bottom-set gear to
target predominantly soupfin sharks and smoothhound sharks. Following an initial period of adjustment
to catching and marketing demersal sharks, catches of soupfin and smoothhound sharks started
increasing in 2006, and reporting became more reliable. As the majority of Right Holders own additional
Rights in other fisheries, the number of active vessels fluctuates over the year but rarely exceeds four
vessels operating at the same time. Annual landings have fluctuated widely due to variation in demand
and price. Rights are due to be re-allocated during the fishing Rights allocation process in 2021/2022.
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The commercial-scale exploitation of sharks began in the 1930s around traditional fishing villages in
the Western Cape. This fishery used handlines and targeted inshore demersal sharks for their livers to
be used in the production of Vitamin A oil. By the 1940s, catches of soupfin sharks had declined (Davies
1964) as targeting shifted. To date, this Western Cape soupfin fishery has not recovered to historical
catch levels. To compensate for declining catch rates of high-value line fish species, a rapid increase
was seen in shark catches between 1990 and 1993. After 2000, species-specific reporting came into
effect and sharks continued to constitute a large proportion of the livelihood of these fishers around
South Africa, with the establishment of a number of dedicated shark processing facilities. Shark catches
by the line fishery since the 1990s have typically fluctuated in response to the availability of higher priced
line fish species and market influences. Species targeted include soupfin sharks, smoothhound sharks,
dusky sharks Carcharhinus obscurus, bronze whaler sharks C. brachyurus, and various skate species.
Table 3.4 lists 2018 landings of the main demersal shark and skate species caught by line.

Table 3.5: Total catches per FAO area of demersal shark (2018).
Species Catch by FAO Area (kg) Total
1.6 2.1 2.2
Soupfin shark 7 2017 365 2388
Smoothhound shark 6 4244 5340 9591
Bronze shark 6 384 0 390
St. Joseph shark 0 112 33 144
Skate 0 145 444 589
Total 19 6902 6183 13103

Figure 3.16 shows the spatial distribution of shark-directed demersal longline catch between 2017 and
2019 in relation to the Reconnaissance Permit application area. Recent fishing activity shows effort
occurs East of Cape Point, inshore of the 100 m depth contour and at least 230 km SE of the
Reconnaissance Permit area at closest point. There is no overlap of the demersal longline sector with
the Reconnaissance Permit area.
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Figure 3.16: An overview of the spatial distribution of fishing effort expended by the shark-directed
demersal longline sector in relation to the Reconnaissance Permit application area.

SMALL PELAGIC PURSE-SEINE

The pelagic-directed purse-seine fishery targets anchovy (Engraulis encrasicolus) and adult sardine
(Sardinops sagax). Right Holders may also target round herring (Etrumeus whitheadi) and meso pelagic
species (Lantern and Lightfish combined) which have industry precautionary upper catch limits (PUCLs)
- currently set at 100 000 t for round herring and 50 000 t for Lantern and Lightfish (combined). Bycatch
species are mainly juvenile sardine, horse mackerel and chub mackerel. It is the largest South African
fishery by volume (tons landed) and the second most important in terms of economic value. The
wholesale value of catch landed by the sector during 2017 was R2.164 Billion, or 22% of the total value
of all fisheries combined.

The total combined catch of anchovy, sardine and round herring landed by the pelagic fishery has
decreased by 38% from 395 000 t in 2016 to just 243 000 t in 2021 (Figure 3.17). This is below both
long-term (338 000 t) and short-term (294 000 t) averages.
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Figure 3.17: The annual combined catch of anchovy, sardine and round herring. Also shown is the
average combined catch since the start of the fishery (1950-2021; black dashed line)
and for the past five years (red solid line). Source DFFE, 2022.

The abundance and distribution of small pelagic species fluctuates considerably in accordance with the
upwelling ecosystem in which they exist. Fish are targeted in inshore waters, primarily along the West
and South Coasts of the Western Cape and the Eastern Cape coast, up to a maximum offshore distance
of about 100 km.

The fleet consists of approximately 100 wooden, glass-reinforced plastic and steel-hulled vessels
ranging in length from 11m to 48 m. The targeted species are surface-shoaling and once a shoal has
been located the vessel will steam around it and encircle it with a large net, extending to a depth of 60 m
to 90 m (Figure 3.18). Netting walls surround aggregated fish, preventing them from diving downwards.
These are surface nets framed by lines: a float line on top and lead line at the bottom. Once the shoal
has been encircled the net is pursed, hauled in and the fish pumped on board into the hold of the vessel.
It is important to note that after the net is deployed, the vessel has no ability to manoeuvre until the net
has been fully recovered on board and this may take up to 1.5 hours. Vessels usually operate overnight
and return to offload their catch the following day.
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Figure 3.18: (Above) Photograph of a purse-seine vessel registered to fish for small pelagic species.
(Below) Typical configuration and deployment of a small pelagic purse seine for
targeting anchovy, sardine and round herring as used in South African waters. Source:
http://www.afma.gov.au/portfolio-item/purse-seine

The maijority of the fleet operate from St Helena Bay, Laaiplek, Saldanha Bay and Hout Bay with fewer
vessels operating on the South Coast from the harbours of Gansbaai, Mossel Bay and Port Elizabeth.
Ports of deployment correspond to the location of canning factories and fish reduction plants along the
coast. The geographical distribution and intensity of the fishery is largely dependent on the seasonal
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fluctuation and distribution of the targeted species. The sardine-directed fleet concentrates effort in a
broad area extending from Lambert’'s Bay, southwards past Saldanha and Cape Town towards Cape
Point and then eastwards along the coast to Mossel Bay and Port Elizabeth. The anchovy-directed
fishery takes place predominantly on the South-West Coast from Lambert’s Bay to Kleinbaai (19.5°E)
and similarly the intensity of this fishery is dependent on fish availability and is most active in the period
from March to September. Round herring (non-quota species) is targeted when available and
specifically in the early part of the year (January to March) and is distributed from Lambert’'s Bay to
south of Cape Point. This fishery may extend further offshore than the sardine and anchovy-directed
fisheries. The catch and effort statistics for this sector are recorded by skippers on a grid block basis
therefore the resolution of 10 by 10 nautical minutes.

The fishery operates throughout the year with a short seasonal break from mid-December to mid-
January. Seasonality of catches is shown in Figure 3.19 with an increase in fishing effort and landings
evident during the winter months.

Small pelagic landings by month (2000 - 2016)
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Figure 3.19:  Graph showing monthly catch (tons) and effort (number of sets) reported for the small
pelagic purse-seine fleet over the period 2000 to 2016 (cumulative).

Figure 3.20 shows the spatial extent of fishing grounds used by the sector over the period 2000 to 2016
in relation to the Reconnaissance Permit application area. The majority of fishing effort takes place in
waters shallower than 200 m along the coastline of the Western Cape. Fishing grounds lie at least 60
km inshore of the Reconnaissance Permit application area and there is no overlap.
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Figure 3.20: An overview of the spatial distribution of fishing effort recorded by the purse-seine

sector targeting small pelagic species in in relation to the Reconnaissance Permit
application area.

LARGE PELAGIC LONGLINE

Highly migratory tuna and tuna-like species are caught on the high seas and seasonally within the South
African Exclusive Economic Zone (EEZ) by the pelagic longline and pole fisheries. Targeted species
include albacore (Thunnus alalunga), bigeye tuna (T. obesus), yellowfin tuna (T. albacares) and swordfish
(Xiphias gladius). The wholesale value of catch landed by the sector during 2017 was R154.2 Million, or
1.6% of the total value of all fisheries combined, with landings of 2541 tons (2017) and 2815 tons (2018).
During the period 2000 to 2016, the sector landed an average catch of 4527 tons and set 3.55 million
hooks per year. Catch and effort figures reported by the South African large pelagic longline fishery for
the years 2000 to 2018 are shown in Figure 3.21. Catch by species and number of active vessels for
each year from 2005 to 2018 are given in Table 3.5.

Catches landed by the South African fleet operating in the ICCAT region (i.e. off the West Coast) from
1998 - 2020 are shown in Figure 3.22.
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Annual catch landed and effort expended by the tuna longline sector (2000 - 2018)
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Figure 3.21: Inter-annual variation of catch landed and effort expended by the large pelagic
longline sector in South African waters as reported to the two regional management
organisations, ICCAT and IOTC (2000 - 2018).
Table 3.6: Total catch (t) and number of active domestic and foreign-flagged vessels targeting
large pelagic species for the period 2005-2018 (Source: DEFF, 2019).
Year Bigeye Yellowfin ~ Albacore  Southern Swordfish  Shortfin Blue Number of active
tuna tuna bluefin mako shark vessels
tuna shark Domestic  Foreign-
flagged
2005 1077 1603 189 27 408 700 225 13 12
2006 138 337 123 10 323 457 121 19 0
2007 677 1086 220 48 445 594 259 22 12
2008 640 630 340 43 398 471 283 15 13
2009 765 1096 309 30 378 511 286 19 9
2010 940 1262 165 34 528 591 312 19 9
2011 907 1182 339 49 584 645 542 16 15
2012 822 607 245 79 445 314 333 16 11
2013 882 1091 291 51 471 482 349 15 9
2014 544 486 114 31 223 610 573 16 4
2015 399 564 151 11 341 778 531 Fleets merged under
2016 315 439 85 18 275 883 528  SAflag with only a few
2017 497 400 172 47 246 726 523 foreign boats : up to
30 boats operating
2018 478 478 238 208 313 613 592
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Figure 3.22: Inter-annual variation of catch landed by the large pelagic longline sector operating in
the ICCAT region of South African waters (i.e. West of 20°E) (1998 - 2020).

Tuna, tuna-like species and billfishes are migratory stocks and are therefore managed as a “shared
resource” amongst various countries under the jurisdiction of the International Commission for the
Conservation of Atlantic Tunas (ICCAT) and the Indian Ocean Tuna Commission (IOTC). In the 1970s to
mid-1990s the fishery was exclusively operated by Asian fleets (up to 130 vessels) under bilateral
agreements with South Africa. From the early 1990s these vessels were banned from South African
waters and South Africa went through a period of low fishing activity as fishing rights issues were
resolved. Thereafter a domestic fishery developed and 50 fishing rights were allocated to South Africans
only. These rights holders now include a fleet of local longliners and several Japanese vessels fishing
in joint ventures with South African companies. In 2017, 60 fishing rights were allocated for a period of
15 years. The total number of active longline vessels within South African waters is 22, 18 of which
fished in the Atlantic (West of 20°E) during 2017. These were exclusively domestic vessels, with three
Japanese vessels fishing exclusively in the Indian Ocean (East of 20°E) during 2017 (DAFF, 2018).

Gear consists of monofilament mainlines of between 25 km and 100 km in length which are suspended
from surface buoys and marked at each end. As gear floats close to the water surface it would present
a potential obstruction to surface navigation as well as a snagging risk to the gear array towed by the
seismic survey vessel. The main fishing line is suspended about 20 m below the water surface via
dropper lines connecting it to surface buoys at regular intervals. Up to 3500 baited hooks are attached
to the mainline via 20 m long trace lines, targeting fish at a depth of 40 m below the surface. Various
types of buoys are used in combinations to keep the mainline near the surface and locate it should the
line be cut or break for any reason. Each end of the line is marked by a Dahn Buoy and radar reflector,
which marks the line position for later retrieval. Typical configuration of set gear is shown in Figure 3.23
and Figure 3.24.
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g ghan buoy Number of hooks between floats _/
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: Float ine
Mainline Distance
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Figure 3.23: Schematic diagram showing typical configuration of longline gear targeting pelagic
species (left), and photograph of typical high seas longline vessel (upper right).
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Figure 3.24: Photographs showing marker buoys (left), radio buoys (centre) and monofilament branch lines
(right) (Source: CapMarine, 2015).

Lines are usually set at night, and may be left drifting for a considerable length of time before retrieval,
which is done by means of a powered hauler at a speed of approximately one knot. During hauling,
vessel manoeuvrability is severely restricted. In the event of an emergency, the line may be dropped and
hauled in at a later stage.

The fishery operates year-round with a relative increase in effort during winter and spring. Catch per unit
effort (CPUE) variations are driven both by the spatial and temporal distribution of the target species
and by fishing gear specifications. Variability in environmental factors such as oceanic thermal
structure and dissolved oxygen can lead to behavioural changes in the target species, which may in turn
influence CPUE (Punsly and Nakano, 1992).

Fishing areas are subdivided into the SE Atlantic (reporting to ICCAT) and the SW Indian Ocean
(reporting to I0TC) along 20°E, and the West, Southwest, South and East sampling areas are shown.
Bubble size is proportional to the numbers of hooks set per line. CT, Cape Town; PE, Port Elizabeth; EL,
East London; DBN, Durban; RB, Richards Bay.

The numbers of hooks set by foreign vessels peaked between May and October each year, whereas
local vessels fished throughout the year, with marginally fewer hooks set in January and February than
other months (Figure 3.25b). Foreign vessels ventured further southwards than local vessels, which
tended to remain within the EEZ (Figure 3.26; Jordaan et al., 2018).

Local vessels fish in all four areas, but in the East their range is limited to the northern half of the area,
near a landing site at Richards Bay. Foreign vessels fished mainly in the SW Indian Ocean, with the bulk
of all hooks set in the South (58%) and East (33%) areas, and the remaining 9% in the SE Atlantic (Figure
3.25b). Foreign vessels set an average of 2 493 + 597 (SD) hooks per line, compared to only 1 282 + 250
hooks per line used by local vessels.
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Numbers of hooks set per (A) year (2000—-2015) and (B) per calendar month, as
reported by local and foreign pelagic longliners fishing in the study area (Jordaan et
al., 2018).
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Figure 3.26:  Geographical distribution of fishing effort by (A) local and (B) foreign pelagic
longliners from 2000 to 2015, based on logbook data provided by vessel skippers
(Jordaan et al., 2018).

Rights Holders in the large pelagic longline fishery are required to complete daily logs of catches,
specifying catch locations, number of hooks, time of setting and hauling, bait used, number and
estimated weight of retained species, and data on bycatch. The fishery operates extensively within the
South African EEZ, primarily along the continental shelf break and into deeper waters. The recent spatial
distribution of catch (2017 to 2019) in relation to the Reconnaissance Permit area is shown in Figure
3.27. Over this period, an average of 423 lines per year were set within the area yielding 579 tons of
catch. This is equivalent to 10.29% of the overall effort and 8.1% of the total catch reported by the sector
at a national scale.

Pelagic longline fishing activity can be expected along the inshore extent of the Reconnaissance Permit
area especially in the northern extent of the area. Lines of up to 100 km in length are set along the
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continental shelf break, and are left to drift in surface currents for several hours before retrieval. They
therefore cover a large area whilst they drift and pose a significant risk of entanglement with a towed

seismic array.

Average monthly catch and effort within the Reconnaissance Permit area is shown in Figure 3.28. This
shows that catch is highest during the months of Jun and July, associated with an increase in fishing

effort by the sector.
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Figure 3.27: An overview of the spatial distribution of fishing effort expended by the longline sector

targeting large pelagic fish species in relation to the Reconnaissance Permit
application area.
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3.3.7

Average catch (t) and effort (no. of lines set) by month by the large pelagic longline sector (2017 -
2019) within the Reconnaissance Permit area
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Figure 3.28: Average catch (t) and effort (no. of lines set) by month reported by the large pelagic

longline sector in the vicinity of the Reconnaissance Licence area (2017-2019).
TUNA POLE-LINE

Poling for tuna is predominantly based on the southern Atlantic longfin tuna stock also referred to as
albacore (T. alalunga). Other catch species include yellowfin tuna, bigeye tuna, skipjack tuna
(Katsuwonus pelamis). The fishery is seasonal with vessels active predominantly between November
and June and peak catches recorded from November to January. Due to the seasonality of tuna in South
Africa’s waters the tuna pole fishery is also allowed access to snoek (Thyrsites atun) and yellowtail
(Seriola lalandi). Snoek-directed fishing activity is seasonal, taking place in coastal areas during the
period March to July, with a peak in activity during the months of April and May. Access to these
additional species has caused conflict with the traditional linefish sector.

The reported wholesale value of the fishery in 2018 was R124 Million in 2018, or 1.2% of the total value
of all fisheries combined. In 2020, landings of albacore amounted to 3941 tons. A historical time series
of catch and effort reported by the South African sector operating within the Atlantic region is shown in
Table 3.6. The total effort of 4131 catch days within the ICCAT convention area in 2019 represents an
increase in effort of 9% compared to 2018. The total reported annual pole fleet catch of the main target
species albacore and yellowfin tuna showed for the first time relative increases since 2015 and 2014,
respectively.

Table 3.7: Total number of fishing days (effort), active vessels and total catch (t) of the main
species caught by South African-flagged tuna pole-line vessels in the ICCAT region
(West of 20E), 2008 - 2020 (ICCAT, 2022).

Total Effort Catch (t)
Year Fishing days Active vessels Albacore Yellowfin tuna Bigeye tuna Skipjack
tuna
2008 3052 115 2083 347 8 4
2009 4431 123 4586 223 17 4
2010 4408 116 4087 177 8 1
2011 5001 118 3166 629 15 5
2012 5157 123 3483 162 12 8
2013 4114 107 3492 374 142 3
2014 4416 95 3620 1351 50 5
2015 4738 91 3898 885 57 2
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2016 4908 98 2001 599 10 2
2017 3062 92 1640 235 22 7
2018 3751 92 2353 242 14 2
2019 4131 91 2190 378 91 2
2020 3975 97 3941 534 71 1

The active fleet consists of approximately 92 pole-and-line vessels (also referred to as “baitboat”), which
are based at the ports of Cape Town, Hout Bay and Saldanha Bay. Vessels normally operate within a
100 nm radius of these locations with effort concentrated in the Cape Canyon area (South-West of Cape
Point), and up the West Coast to the Namibian border with South Africa.

Vessels are typically small (an average length of 16 m but ranging up to 25 m). Catch is stored on ice,
refrigerated sea water or frozen at sea and the storage method often determines the range of the vessel.
Trip durations average between four and five days, depending on catch rates and the distance of the
fishing grounds from port. Vessels drift whilst attracting and catching shoals of pelagic tunas. Sonars
and echo sounders are used to locate schools of tuna. Once a school is located, water is sprayed
outwards from high-pressure nozzles to simulate small baitfish aggregating near the water surface.
Live bait is then used to entice the tuna to the surface (chumming). Tuna swimming near the surface
are caught with hand-held fishing poles. The ends of the poles are fitted with a short length of fishing
line leading to a hook. In order to land heavier fish, lines may be strung from the ends of the poles to
overhead blocks to increase lifting power (see Figure 3.30).
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Figure 3.29:  Catches (tons) of pelagic species by the South Africa pole-line (“Baitboat”) fleet
between 1980 and 2020 (ICCAT, 2022).
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Poling

7 Pole and Line

Figure 3.30: Schematic diagram of pole and line operation (Source:
http://www.afma.gov.au/portfolio-item/minor-lines).

The nature of the fishery and communication between vessels often results in a large number of vessels
operating in close proximity to each other at a time. The vessels fish predominantly during daylight
hours and are highly manoeuvrable. However, at night in fair weather conditions the fleet of vessels may
drift or deploy drogues to remain within an area and would be less responsive during these periods.

Figure 3.31 shows the location of fishing activity in relation to Reconnaissance Permit application area.
Fishing activity for tuna occurs along the entire West Coast beyond the 200 m bathymetric contour,
along the shelf break with favoured fishing grounds including areas north of Cape Columbine and
between 60 km and 120 km offshore of Saldanha Bay. Fishing records received from DFFE for the
reporting period 2017 to 2019 show that tuna-directed fishing takes place inshore of the
Reconnaissance Permit application area within minimal activity within the area itself. An average of 24
fishing events per year were set within the area yielding 25 tons of albacore (although it is likely that
some of this activity may be errors in the reporting of fishing positions and the likelihood of fishing
activity within the area is considered to be low). The catch and effort within the area is equivalent to
0.87% and 0.95%, respectively, of the overall catch and effort reported by the sector at a national scale.

Albacore-directed fishing activity within deeper waters adjacent to the Reconnaissance Permit area
shows a peak during February and March (see Figure 3.32). Snoek-directed fishing activity is coastal
and seasonal in nature — taking place inshore of the 100 m depth contour during the period March to
July, with a peak in activity during the months of April and May. Snoek-directed fishing activity is situated
at least 140 km inshore of the application area and there is therefore no overlap of the survey expected
with snoek-directed fishing activity.
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