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EXECUTIVE SUMMARY 

 

Total Exploration and Production Namibia B.V. (hereafter referred to as ‘TEPNA’) is operator of Blocks 2912 

and 2913B, located in the Orange Basin off the coast of Namibia.  The licence blocks cover an area of 

approximately 15824 km2 and are located between 245 km and 370 km from the coastline in water depths 

ranging from approximately 2500 m to 4000 m.  TEPNA is planning to perform a combination of Marine 

Seismic and Bathymetric Acquisition over a period of 4 months. The anticipated starting date would be 

December 2020 / January 2021.  

During seismic surveys, high-level, low frequency sounds are directed towards the seabed from near-

surface sound sources towed by the vessel.  The acoustic signal emitted into the water column penetrates 

the seabed, then is reflected by the rock formations.  The reflected signals are recorded by multiple receivers 

(or hydrophones) embedded in streamers towed behind the vessel at a depth of between 8 m and 25 m 

below the water surface. A multiple streamer array could extend up to a maximum of 8 800 m astern of the 

vessel with a horizontal spread of between 1 100 m and 1 620 m. Due to its limited manoeuvrability, the 

operator would request all other vessels to maintain safe operational limits from the seismic vessel and 

towed array in order to ensure the safety of navigation. As a result of this, potential adverse effects on the 

Namibian fishing industry include the short-term exclusion or displacement of fishing operations from the 

proposed survey area. This poses a direct impact to fishing operations in the form of loss of access to fishing 

grounds for the duration of the proposed survey but only if the fishing areas for each fishing sector identified 

overlap. Of the commercial fisheries sectors assessed, the licence area coincides only with the operational 

areas of the large pelagic longline sector. The likelihood of the impact affecting the large pelagic longline 

sector is possible. The open water pelagic longline sector operating across the entire extent of the licence 

area and the impact due to exclusion is assessed to be of overall VERY LOW significance.  

Noise energy generated during seismic surveys has been shown to result in physiological damage, masking 

effects and/or behavioural responses from fish. The zones of potential mortal injuries for fish species with 

and without a swim bladder, fish eggs and fish larvae are predicted to be within 40 m from the adjacent 

survey lines. For recoverable injury, the zones of impact are predicted to be within 10 m from the adjacent 

survey lines for fish without a swim bladder, and within 50 m for fish with a swim bladder. The zones of 

behavioural disturbance to fish is considered to extend to a distance of approximately 4 000 m from the 

survey lines. Overall, the impact of elevated sound levels on the catch rates of the pelagic longline sector is 

assessed to be of VERY LOW significance with mitigation. Based on the location of the survey area from 

fishing grounds there would be no impact on the tuna pole-and-line, small pelagic purse-seine, midwater 

trawl, demersal trawl, demersal longline, line-fish, deepsea crab and rock lobster sectors. 

Prior to the commencement of survey activities, affected parties (including relevant fishing associations) 

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. 

For the duration of the survey, a navigational warning should be broadcast to all vessels via Navigational 

Telex (Navtext), Lüderitz Port Control and Walvis Bay radio. The issuing of navigational warnings should be 

requested via the South African Navy Hydrographic Office (HydroSAN). In addition, a weekly survey plan 

should be circulated to affected fishing operators. A Fisheries Liaison Officer (FLO) will be present on board 

the survey vessel or support/guard vessel for the duration of the survey in order to facilitate communications 

between the survey and fishing vessels in the licence area.    

The impact of small operational spills of diesel is considered to be of VERY LOW significance and the impact 

of the potential loss of survey equipment from the towed array is considered to be of VERY LOW 

significance. 
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1. INTRODUCTION  

Total E and P Namibia B.V. (‘TEPNA’) is holder of two Exploration Licences for Blocks 2912 and 2913B, 

situated in the deepwater Orange Basin off the coast of southern Namibia.  Block 2912 is located the furthest 

offshore (290 km at its closest point) in water depths of 3 300 m to 3 800 m.  Block 2913B is immediately to 

the east (240 km offshore at its closest point) in water depths ranging from approximately 2 600 m to 3 300 m 

(see Figure 1-1). 

To meet the obligations of the Exploration Licence for Block 2912, TEPNA is planning to undertake a 3D 

seismic survey within this licence block, as well as Block 2913B, to investigate subsea geological formations.  

During seismic surveys, high-level, low frequency sounds are directed towards the seabed from near-

surface sound sources towed by a seismic vessel.  Signals reflected from geological interfaces below the 

seafloor are recorded by multiple towed receivers (or hydrophones).  Analyses of the returned signals allow 

for interpretation of subsea geological formations. 

 

 
Figure 1.1 Locality of Blocks 2912 and 2913B and the proposed survey area off the coast of 

southern Namibia. 

 

The proposed project triggers a number of listed activities in terms of the Environmental Impact Assessment 

(EIA) Regulations, 2012.  As such, an Environmental Clearance Certificate (ECC) is required before such 

activities can commence. TEPNA, as the Operator of the Licence Block, will be the applicant for the ECC. 
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SLR Environmental Consulting (Namibia) (Pty) Ltd (hereafter referred to as “SLR”) has been appointed by 

TEPNA as the independent Environmental Assessment Practitioner to undertake an Environmental Impact 

Assessment (EIA) process for the proposed project. SLR has contracted Capricorn Marine Environmental 

(Pty) Ltd (CapMarine) to undertake a specialist assessment of the impact on the fishing industry of the 

proposed seismic acquisition programme. 

 

Figure 1-1: Location map of Blocks 2912 and 2913B in the Orange Basin off the coast of southern 

Namibia. Source: CapMarine 2020. 

 

2. TERMS OF REFERENCE 

The information from this study is intended to inform the ESIA 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:  

• Provide a description of the fisheries sectors operating in southern Namibian coastal waters. 

• Undertake a spatial and temporal assessment of recent and historical fishing effort and catch in the 

licence blocks and proposed survey area. 

• Use available data to describe natural variability in historical trends and check monthly catches for 

seasonality. 

• Assess the risk of impact of the seismic activities on specific commercial fish species and the 

consequential implications for fish catch by the different fishing sectors. 

• Assess the potential impacts of seismic operations on the fishing activities in terms of estimated catch 

and effort loss. 

• Identify practicable mitigation measures to reduce any negative impacts on the fishing industry. 
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3. APPROACH AND METHODOLOGY 

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 kept 

in mind when considering information presented in this report. The outcome of the impact assessment is, 

however, not expected to be affected by these assumptions and limitations: 

• The official governmental record of Namibian commercial fisheries data was used to show fishing 

catch and effort relative to the licence area. These data are derived from logbooks that are completed 

by skippers whilst at sea and then transcribed into electronic format by the Ministry of Fisheries and 

Marine Resources (MFMR). It is assumed that there would be a proportion of erroneous data due to 

inaccurate reporting and recording, but that this is likely to be minimal in comparison to the total 

volume of the dataset.  Where obvious errors in the reporting of fishing positions were identified these 

were excluded from the analysis. 

• The catch and effort data for the area of interest were provided, on request, by MFMR for use in this 

assessment. The dataset for each fishery cover at least a ten-year period and includes the most 

recent available data. The time span for each sector is listed in Table 3-1.  It should be noted that a 

written request dated 21 May 2020 was submitted to the Permanent Secretary / Executive Director 

of MFMR requesting updated fisheries data (catch and effort) for various commercial fishing sectors.  

No additional data was obtained. 

• In assessing the impact of the proposed exclusion zone on fishing operations, calculations of potential 

loss of catch were based on the assumption that fisheries would be excluded from the entire licence 

area (inclusive of the additional exclusion area surrounding the seismic vessel where this extends 

beyond the boundary of the target survey area) for the entire duration of the survey. In practice, the 

exclusion area would be a moving footprint extending around the vessel. Thus this approach is likely 

to be an overestimate of the potential impact on fishing operations which in reality could continue 

across large areas of the licence block whilst surveying is being undertaken.   

• The effects of seismic sound on the Catch Per Unit Effort (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 also likely 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.   

 

Table 3-1: Date range of data used for each fishery sector assessed. 

Sector 
Date Range 

Comment 
Catch Effort 

Small pelagic purse-seine 2005 – 2017 2005 – 2017 
Fishery was closed for a three-year period 
commencing 01 January 2018 

Midwater trawl 2005 – 2018 2005 – 2018  

Demersal trawl 2005 – 2018 2005 – 2018  

Demersal longline 2005 – 2018  2005 – 2018   

Large pelagic long-line 2004 – 2019 2004 – 2019  

Tuna pole 2004 – 2019 2004 – 2019  

Line-fish 2000 – 2019  2000 – 2019  

Deep-sea crab 2013 – 2018  2013 – 2018   

Deep-water trawl 1994 – 2007  N/A  Fishery has been closed since 2007 

Rock lobster 2005 – 2016  2005 – 2016   

Fisheries research N/A  2007 – 2012  Trawl stations are fixed and unlikely to change  
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3.2 Impact Assessment Methodology 

The spatial distribution of catch was mapped at a resolution of 5 x 5 minutes for all fishing sector other than 

large pelagic long-line, which was mapped at 60 x 60 minutes (these grid sizes were selected based on the 

fishing method and resulting area covered by fishing gear).  The catches recorded in the affected area were 

extracted for the period 2005 to 2018 (where available) (see Table 3-1). The average annual catch and 

effort expended within the licence area are presented as a percentage of the total annual catch and effort 

for each sector. The overlap of licence blocks 2912 and 2913B were expressed as a percentage of the total 

spatial extent of fishing grounds available to each sector. The catch and effort for the entire licence area is 

presented, as well as the actual area of exclusion to fishing activities which was taken as the entire extent 

of the licence blocks.  

 

The potential reduction in catch was estimated as:  

�� = �� × �����	 
where 

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

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

Di = duration of impact (days) 

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

 

The convention used to evaluate the significance of the impact is provided below. The sensitivity of the 

receptor was derived from the baseline information. The impact magnitude (or consequence) was 

determined based on a combination of the “intensity”, “duration” and “extent” of the impact. Magnitude 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. Terminology, criteria and ratings are outlined further below. 

 

The table below defines the criteria used to categorise the impact nature and type: 

 

Term Definition 

Nature of 

Impact 

The direction of impact and whether it leads to an adverse effect (negative), beneficial effect (positive) 

or no effect (neutral) 

Positive 
An impact that is considered to represent an improvement to the baseline conditions or introduces a 

positive change to a receptor. 

Negative 
An impact that is considered to represent an adverse change from the baseline conditions or receptor, 

or introduces a new adverse effect. 

Neutral An impact that has no or negligible effect on the receptor. 

Type Cause and effect relationship between the project activity and the nature of effect on receptor 

Direct 

Impacts that result from a direct interaction between a proposed project activity and the receiving 

environment (e.g. effluent discharge and receiving water quality). Sometimes referred to as primary 

impacts. 

Indirect 
Impacts that are not a direct result of a proposed project, often produced away from or as a result of a 

complex impact pathway. Sometimes referred to as secondary impacts.   

Induced 

A type of indirect impact resulting from factors or activities caused by the presence of the Project but 

which are not always planned or expected (e.g. human in-migration along new access or for jobs 

creating increased demand on resources). 

Residual  
The impacts that remain after implementation of the project and all associated mitigation and other 

environmental management measures. 
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Definitions of Impact Assessment Criteria and Categories Applied 

Definitions of the criteria used in assessing impact significance and the assigned categories, and the 

additional criteria used to describe the impacts, are summarised in the table below. 

 

Criterion Definition Categories 

Sensitivity Sensitivity is a rating given to the importance and/ or vulnerability of a 

receptor (e.g. conservation value of a biodiversity feature or cultural 

heritage resource or social receptor.  

Very Low, Low, 

Medium, High, Very 

High 

Magnitude 

(or 

consequence) 

A term describing the actual change predicted to occur to a resource 

or receptor caused by an action or activity or linked effect. It is derived 

from a combination of Intensity, Extent and Duration and takes into 

account scale, frequency and degree of reversibility 

Very Low, Low, 

Medium, High, Very 

High 

Intensity A descriptor for the degree of change an impact is likely to have on 

the receptor which takes into account scale and frequency of 

occurrence. 

Very Low, Low, 

Medium, 

High 

Extent The spatial scale over which the impact will occur. Site, Local, National, 

Regional, International 

/Transboundary 

Duration Time scale over which the consequence of the effect on the receptor/s 

will last. [Note that this does not apply to the duration of the project 

activity]. The terms ‘Intermittent’ and ‘Temporary’ may be used to 

describe the duration of an impact. 

Short-term, Medium-

term, Long-term, 

Permanent 

Probability A descriptor for the likelihood of the impact occurring. Most assessed 

impacts are likely to occur but Probability is typically used to qualify 

and contextualise the significance of unplanned events or major 

accidents. 

Unlikely, Possible, 

Likely, Highly Likely, 

Definite 

Confidence A descriptor for the degree of confidence in the evaluation of impact 

significance. 

Low, Medium, High, 

Certain 

Mitigation 

potential  

A descriptor for the degree to which the impact can be mitigated to an 

acceptable level. 

None, Very Low, Low, 

Medium, High 

Loss of 

Irreplaceable 

resources 

A descriptor for the degree to which irreplaceable resources will be 

lost, fragmented or damaged. 

Low, Medium, High 

Reversibility A descriptor for the degree to which an impact can be reversed. Irreversible, Partially 

Reversible, Fully 

Reversible 

Cumulative  A descriptor of the potential for an impact to have cumulative impacts 

to arise. 

Unlikely, Possible, 

Likely 

 

Sensitivity is a term that covers the ‘importance’ (e.g. value of an ecological receptor or heritage resource) 

or ‘vulnerability’ (e.g. ability of a social receptor to cope with change) of a receptor to a project-induced 

change.  It takes into account ‘Irreplaceability’ - measure of the value of, and level of dependence on, 

impacted resources to society and/ or local communities, as well as of consistency with policy (e.g. 

conservation) targets or thresholds. Broad definitions of sensitivity ratings for abiotic receptors are defined 

below.  

Sensitivity Rating Definition 

Social Receptors Individuals, communities or groups of stakeholders 

Very Low 

Receptors who are not vulnerable or susceptible to project-related changes and have 

substantive resources and support to understand and anticipate Project impacts. Such 

receptors have the ability to avoid negative Project impacts, or to cope with, resist or recover 

from the consequences of a such an impact with negligible changes to their lives, or will derive 

little benefit or opportunities from the project. 
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Sensitivity Rating Definition 

Low 

Receptors who have few vulnerabilities and are marginally susceptible to project-related 

changes but still have substantive resources and support to understand and anticipate a 

Project impact. Such receptors are able to easily adapt to changes brought about by the 

project with marginal impacts on their living conditions, livelihoods, health and safety, and 

community well-being, or will derive marginal benefits or opportunities from the project. 

Medium 

Receptors have some vulnerabilities and are more susceptible to project-related changes 

given they only have moderate access to resources, support, or capacity to understand and 

anticipate a Project impact. Such receptors are not fully resilient to Project impacts but are 

generally able to adapt to such changes albeit with some diminished quality of life.  

For positive impacts, these receptors are likely to derive a moderate level of benefit or 

opportunities from the project. 

High 

Receptors are vulnerable and susceptible to project-related changes, and have minimal 

access to resources, support, or capacity to understand and anticipate a Project impact. Such 

receptors are not resilient to Project impacts and will not be able to adapt to such changes 

without substantive adverse consequences on their quality of life.  

For positive impacts, these receptors are likely to derive a substantial level of benefits or 

opportunities from the project.  

Very High 

Receptors are highly vulnerable and have very low resilience to project-related changes. By 

fact of their unique social setting or context, such receptors have a diminished or lack of 

capacity to understand, anticipate, cope with, resist or recover from the consequences of a 

potential impact without substantive external support.  

For positive impacts, receptors are likely to derive substantial benefits or opportunities from 

the project which could lead to significant and sustained improvement in their quality of life. 

 

Determination of Magnitude (or Consequence) 

Definitions of Criteria Used to Derive Magnitude 

The term ‘magnitude’ (or ‘consequence’) describes and encompasses all the dimensions of the predicted 

impact including:  

• the nature of the change (what is affected and how); 

• its size, scale or intensity;  

• degree of reversibility; and 

• its geographical extent and distribution.  

Taking the above into account, Magnitude (or consequence) is derived from a combination of ‘Intensity’, 

‘Duration’ and ’Extent’. 

 

The criteria for deriving Intensity, Extent and Duration are summarised below. 

Criteria Rating Description 

Criteria for ranking of the 

INTENSITY of 

environmental impacts 

taking into account 

reversibility and scale 

VERY LOW 

Negligible change, disturbance or nuisance which is barely 

noticeable or may have minimal effect on receptors or affect a 

tiny proportion of the receptors. 

LOW 

Minor (Slight) change, disturbance or nuisance which is easily 

tolerated and/or reversible in the short term without intervention, 

or which may affect a small proportion of receptors.   

MEDIUM 

Moderate change, disturbance or discomfort caused to receptors 

or which is reversible over the medium term, and/or which may 

affect a moderate proportion of receptors.   
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Criteria Rating Description 

HIGH 

Prominent change, or large degree of modification, disturbance 

or degradation caused to receptors or which may affect a large 

proportion of receptors, possibly entire species or community 

and which is not easily reversed.  

Criteria for ranking the 

EXTENT / SPATIAL 

SCALE of impacts 

SITE 
Impact is limited to the immediate footprint of the activity and 

immediate surrounds within a confined area.  

LOCAL 
Impact is confined to within the project concession / licence area 

and its nearby surroundings. 

REGIONAL 
Impact is confined to the region, e.g. coast, basin, catchment, 

municipal region, district, etc. 

NATIONAL 
Impact may extend beyond district or regional boundaries with 

national implications. 

INTERNATIONAL 
Impact extends beyond the national scale or may be 

transboundary. 

Criteria for ranking the 

DURATION of impacts 

SHORT TERM The duration of the impact will be < 1 year or may be intermittent. 

MEDIUM TERM The duration of the impact will be 1-5 years. 

LONG TERM 

The duration of the impact will be 5-25 years, but where the 

impact will eventually cease either because of natural processes 

or by human intervention. 

PERMANENT 

The impact will endure for the reasonably foreseeable future 

(>25 years) and where recovery is not possible either by natural 

processes or by human intervention. 

 

Determining Magnitude (or consequence) Ratings 

Once the intensity, extent and duration are defined based on the definitions set out above, the magnitude 

(or consequence) of negative and positive impacts is derived based on the table below. It should be noted 

that there may be times when these definitions may need to be adjusted to suit the specific impact where 

justification should be provided. For instance, the permanent loss of the only known occurrence of a species 

in a localised area of impact can only achieve a “High” magnitude rating but could, in this instance, warrant 

a Very High rating. The justification for amending the rating should be indicated in the impact table. 

 

Magnitude/Conse-

quence Rating 

Description 

VERY HIGH 

Impacts could be EITHER: 

 of high intensity at a regional level and endure in the long term; 

OR of high intensity at a national level in the medium or long term; 

OR of medium intensity at a national level in the long term. 

HIGH 

Impacts could be EITHER: 

 of high intensity at a regional level and endure in the medium term; 

OR  of high intensity at a national level in the short term; 

OR  of medium intensity at a national level in the medium term; 

OR  of low intensity at a national level in the long term; 

OR  of high intensity at a local level in the long term; 

OR  of medium intensity at a regional level in the long term. 
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Magnitude/Conse-

quence Rating 

Description 

MEDIUM 

Impacts could be EITHER: 

 of high intensity at a local level and endure in the medium term; 

OR  of medium intensity at a regional level in the medium term; 

OR  of high intensity at a regional level in the short term; 

OR  of medium intensity at a national level in the short term; 

OR  of medium intensity at a local level in the long term; 

OR  of low intensity at a national level in the medium term; 

OR  of low intensity at a regional level in the long term. 

LOW 

Impacts could be EITHER 

 of low intensity at a regional level and endure in the medium term; 

OR  of low intensity at a national level in the short term; 

OR  of high intensity at a local level and endure in the short term; 

OR  of medium intensity at a regional level in the short term; 

OR  of low intensity at a local level in the long term; 

OR  of medium intensity at a local level and endure in the medium term. 

VERY LOW 

Impacts could be EITHER  

 of low intensity at a local level and endure in the medium term; 

OR  of low intensity at a regional level and endure in the short term; 

OR  of low or medium intensity at a local level and endure in the short term. 

OR  Zero to very low intensity with any combination of extent and duration.  

 

Determination of Impact Significance 

The significance of an impact is based on expert judgement of the sensitivity (importance or vulnerability) 

of a receptor and the magnitude (or consequence) of the effect that will be caused by a project-induced 

change. In summary, the impact assessment method is based on the following approach: 

Significance = Magnitude x Sensitivity 

Where Magnitude = Intensity +Extent + Duration  

Once ratings are applied to each of these parameters the following matrix is used to derive Significance: 

  SENSITIVITY 

  VERY LOW LOW MEDIUM HIGH VERY HIGH 

M
A

G
N

IT
U

D
E

 (
o

r 
C

O
N

S
E

Q
U

E
N

C
E

) VERY LOW NEGLIGIBLE NEGLIGIBLE VERY LOW LOW LOW 

LOW VERY LOW VERY LOW LOW LOW MEDIUM 

MEDIUM LOW LOW MEDIUM MEDIUM HIGH 

HIGH MEDIUM MEDIUM HIGH HIGH VERY HIGH 

VERY HIGH HIGH HIGH HIGH VERY HIGH VERY HIGH 

 

Broad definitions of impact significance ratings are provided in the table below. Impacts of ‘High’ and ‘Very 

High’ significance require careful evaluation during decision-making and need to be weighed up against 

potential long-term socioeconomic benefits of the project to inform project authorisation. Where there are 



 

FISHERIES ASSESSMENT FOR PROPOSED 3D SEISMIC EXPLORATION IN BLOCK 2912/2913b, NAMIBIA Page 9 

residual biodiversity impacts of ‘High’ and ‘Very High’ significance this will require careful examination of 

offset feasibility and confirmation that an offset is possible prior to decision-making. 

 

Significance 

Rating 

Interpretation 

Very High Impacts where an accepted limit or standard is far exceeded, changes are well outside the range 

of normal variation, or where long-term to permanent impacts of large magnitude (or consequence) 

occur to highly sensitive resources or receptors.  

For adverse residual impacts of very high significance, there is no possible further feasible 

mitigation that could reduce the impact to an acceptable level or offset the impact, and natural 

recovery or restoration is unlikely. The impact may represent a possible fatal flaw and decision-

making will need to evaluate the trade-offs with potential social or economic benefits.  

Positive social impacts of very high significance would be those where substantial economic or 

social benefits are obtained from the project for significant duration (many years). 

High Impacts where an accepted limit or standard is exceeded; impacts are outside the range of normal 

variation or adverse changes to a receptor are long-term. Natural recovery is unlikely or may only 

occur in the long-term and assisted and ongoing rehabilitation is likely to is required to reduce the 

impact to an acceptable level.  

High significance residual impacts warrant close scrutiny in decision-making and strict conditions 

and monitoring to ensure compliance with mitigation or other compensation requirements.  

Positive social impacts of high significance would be those where considerable economic or social 

benefits are obtained from the project for an extended duration in the order of several years. 

Medium Moderate adverse changes to a receptor where changes may exceed the range of natural 

variation or where accepted limits or standards are exceeded at times. Potential for natural 

recovery in the medium-term is good, although a low level of residual impact may remain. Medium 

impacts will require mitigation to be undertaken and demonstration that the impact has been 

reduced to as low as reasonably practicable (even if the residual impact is not reduced to Low 

significance).   

Positive social impacts of medium significance would be those where a moderate level of benefit 

is obtained by several people or a community, or the local, regional or national economy for a 

sustained period, generally more than a year. 

Low Minor effects will be experienced, but the impact magnitude (or consequence) is sufficiently small 

(with and without mitigation) and well within the range of normal variation or accepted standards, 

or where effects are short-lived. Natural recovery is expected in the short-term, although a low 

level of localised residual impact may remain.  In general, impacts of low significance can be 

controlled by normal good practice but may require monitoring to ensure operational controls or 

mitigation is effective. Positive social impacts of low significance would be those where a few 

people or a small proportion of a community in a localised area may benefit for a few months. 

Very Low Very minor effects on resources or receptors are possible but the predicted effect represents a 

minimal change to the distribution, presence, function or health of the affected receptor, and no 

mitigation is required. 

Negligible Predicted impacts on resources or receptors of very low or low sensitivity are imperceptible or 

indistinguishable from natural background variations, and no mitigation is required. 

 

Additional Assessment Criteria 

Additional criteria that are taken into consideration in the impact assessment process and specified 

separately to further describe the impact and support the interpretation of significance, include the following: 

• Probability (Likelihood) of the impact occurring (which is taken into account mainly for unplanned 

events);  
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• Degree of Confidence in the impact prediction; 

• Degree to which the impact can be mitigated; 

• Degree of Resource Loss (i.e. the extent to which the affected resource/s will be lost, taking into 

account irreplaceability); and 

• Reversibility – the degree to which the impact can be reversed. 

• Cumulative Potential – potential for cumulative impacts with other planned projects or activities.  

 

Definitions for these supporting criteria are indicated below.  

Criteria Rating Description 

Criteria for determining 

the PROBABILITY of 

impacts 

UNLIKELY 

Where the possibility of the impact to materialise is very low 

either because of design or historic experience, i.e. ≤ 5% chance 

of occurring. 

POSSIBLE 
Where the impact could occur but is not reasonably expected to 

occur i.e. 5-35% chance of occurring. 

LIKELY 
Where there is a reasonable probability that the impact would 

occur, i.e. > >35 to ≤75% chance of occurring. 

HIGHLY LIKELY 
Where there is high probability that the impact would occur i.e. 

>75 to <99% chance of occurring. 

DEFINITE 
Where the impact would occur regardless of any prevention 

measures, i.e. 100% chance of occurring. 

Criteria for determining 

the DEGREE OF 

CONFIDENCE of the 

assessment 

LOW Low confidence in impact prediction (≤ 35%) 

MEDIUM 
Moderate confidence in impact prediction (between 35% and ≤ 

70%) 

HIGH High confidence in impact prediction (> 70%). 

 CERTAIN Absolute certainty in the impact prediction (100%) 

Criteria for the DEGREE 

TO WHICH IMPACT CAN 

BE MITIGATED 

NONE 
No mitigation is possible or mitigation even if applied would not 

change the residual impact. 

VERY LOW 
Some mitigation is possible but will have marginal effect in 

reducing the residual impact or its significance rating. 

LOW 
Some mitigation is possible and may reduce the residual impact, 

possibly reducing the impact significance. 

MEDIUM 
Mitigation is feasible and will reduce the residual impact and 

may reduce the impact significance rating. 

HIGH 

Mitigation can be easily applied or is considered standard 

operating practice for the activity and will reduce the residual 

impact and impact significance rating.  

Criteria for DEGREE OF 

IRREPLACEABLE 

RESOURCE LOSS  

LOW 
Where the activity results in a marginal effect on an irreplaceable 

resource. 

MEDIUM 
Where an impact results in a moderate loss, fragmentation or 

damage to an irreplaceable receptor or resource. 

HIGH 

Where the activity results in an extensive or high proportion of 

loss, fragmentation or damage to an irreplaceable receptor or 

resource.  

Criteria for 

REVERSIBILITY - the 

degree to which an impact 

can be reversed 

IRREVERSIBLE Where the impact cannot be reversed and is permanent. 

PARTIALLY 

REVERSIBLE 

Where the impact can be partially reversed and is temporary 

FULLY 

REVERSIBLE 

Where the impact can be completely reversed. 
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Criteria Rating Description 

Criteria for POTENTIAL 

FOR CUMULATIVE 

IMPACTS – the extent to 

which cumulative impacts 

may arise from interaction 

or combination from other 

planned activities or 

projects 

UNLIKELY Low likelihood of cumulative impacts arising. 

POSSIBLE Cumulative impacts with other activities or projects may arise. 

LIKELY Cumulative impacts with other activities or projects either 

through interaction or in combination can be expected. 

 

3.3 Data Sources 

Namibian commercial fisheries catch and effort data were sourced from MFMR (see Section 3.1).  The 

spatial distribution of Namibian fishing pressures were provided by Steven Holness as part of the spatial 

biodiversity assessment commissioned by the Benguela Current Commission (BCC)1. Data on fishing rights 

holdings and industrial bodies was sourced from the 2019 edition of the Fishing Industry Handbook2. 

Information on species distribution was taken from the Benguela Current Large Marine Ecosystem (BCLME) 

Annual State of the Stocks Report 20113.  

 

4. PROJECT DESCRIPTION 

Marine seismic acquisition is a geophysical technique using acoustic energy and seismology to map the 

geological structures of the seabed.  This technique makes it possible to identify possible structures in the 

underground rocks, favourable to the possible discovery of hydrocarbons.  During seismic surveys, high-

level, low frequency sounds are directed towards the seabed from near-surface sound sources towed by a 

seismic vessel.  The acoustic signal emitted into the water column penetrates the seabed, then is reflected 

by the rock formations in the basement.  The reflected signals are recorded by multiple receivers (or 

hydrophones) towed in a single or multiple streamer configuration.  Analyses of the returned signals allow 

for interpretation of subsea geological formations.   

The proposed 3D seismic survey and operational areas are 6 474 km2 and 9 797 km2 in extent, 

respectively.  It is anticipated that the duration of survey acquisition will be in the order of 100 days, 

excluding any survey-related downtime, operating 24 hours/day and 7 days/week.  This EIA will consider 

the implications of surveying for a period of up to four months (i.e. 120 days) to take account of any 

downtime.  TEPNA proposes to commence with the 3D seismic survey in December 2020 / January 2021, 

subject to obtaining an ECC. 

A full project description is included in the project Final Scoping Report (SLR, 2020). 

 

 

 

 
1 Holness, S., Wolf, T., Lombard M. and C. Kirchner. 2012. Spatial Biodiversity Assessment and Spatial Management, including Marine 

Protected Areas: Spatial summary of pressures on marine systems. Benguela Current Commission. 
2 Fishing Industry Handbook South Africa, Namibia and Moçambique (2019) 47th edition George Warman Publications, Cape Town, 

South Africa 
3 Benguela Current Large Marine Ecosystem State of Stocks Review 2011 (2nd Edition; Ed C. Kirchner). Benguela Current 

Commission. 
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5. DESCRIPTION OF RECEIVING ENVIRONMENT 

5.1 Background 

Namibia has one of the most productive fishing grounds in the world, based on the Benguela Current System 

(FAO, August 2015). Namibia is Africa’s fourth largest capture fisheries nation behind Morocco, South Africa 

and Mauritania, and 36th worldwide.4  Namibia’s 200 nautical mile Exclusive Economic Zone (EEZ) supports 

some 20 different commercially exploited marine species. The three main Namibian commercial species 

(hake, sardine and horse mackerel) comprise the primary species of historical importance in Namibia. Other 

species of more recent importance include orange roughy, the deepwater crab trap fishery, monk, rock 

lobster and the large pelagic fisheries for tuna. The majority of sectors are considered by MFMR to be 

sustainably utilised.   

Prior to Namibian independence in 1990, fisheries in Namibian water were managed under a Regional 

Fisheries Management Organisation (RFMO) known as the International Commission for South East 

Atlantic Fisheries (ICSEAF). During this time fish resources were heavily exploited by foreign fishing fleets 

operating under ICSEAF as well as Illegal, Unreported and Unregulated fishing (IUU). The ICSEAF RFMO 

was disbanded in 1989, critically however, during the period of tenure of this organisation, several 

international measures were introduced under the United Nations Convention of the Law of the Sea 

(UNCLOS). This included the United Nations Fish Stocks Agreement for Highly Migratory Species, and the 

declaration of the 200 nm EEZ.  Since independence, the Namibian government has taken over the 

management of its fisheries and drastically cut Total Allowable Catch (TAC) levels for key commercial 

species, which has allowed most fish stocks to recover to maximum sustainable levels (MFMR, August 

2004). Namibia has gained international repute for its well-managed fishery and has become an exporter of 

quality fish products to countries including South Africa, Democratic Republic of the Congo, Mozambique, 

Spain, Italy and Portugal (MFMR, 2013).  

The fishing industry is a cornerstone of the Namibian economy, generating approximately N$10 billion in 

export revenue (2016) - the second most important forex earner after mining, while it sustains some 16 800 

direct jobs (Ministry of Fisheries and Marine Resources, 17 February 2017) - 70% of which are in the hake 

sector.   

Each of these fisheries sectors are covered in the following overview of the current status of Namibian 

fisheries. Note also, because of the poor data records of these fisheries associated with irregular 

management, it is only since Namibian independence that attempts have been made to reconstruct the 

historical catches of these fisheries. 

 

5.2 Overview of the Status of Namibian Fisheries since 1990s 

The Namibian fishing industry is the country’s second largest export earner of foreign currency and the third 

largest economic sector in terms of contribution to the Gross Domestic Product (GDP). In terms of the value 

of production, Namibia ranks among the top ten fishing countries globally (Food and Agricultural 

Organization (FAO): http//www.fao.com.na). Supported by the high productivity of the Benguela upwelling 

ecosystem, abundant fish stocks have historically typified Namibian waters5. Fish resources in upwelling 

systems are typically high in biomass and relatively low in diversity (relative to non-upwelling environments). 

Commercial fish stocks, as found in the Benguela system typically support intensive commercial fisheries. 

Although varying in importance at different times in history, Namibian fisheries have focused on demersal 

species, small pelagic species, large migratory pelagic fish, line-fish (caught both commercially and 

recreationally) and crustacean resources (e.g. lobster and crabs). Mariculture production is a developing 

industry based predominantly in Walvis Bay and Lüderitz Bay and surrounds. The main commercial 

 
4 Wikipedia, February 2017. https://en.wikipedia.org/wiki/Fishing_industry_by_country 

5 Noting that in the ICSEAF period these resources were over-exploited. The northern Benguela (Namibian waters) 
however remains a highly productive upwelling system resulting in proportionately (to many other countries) abundant 
commercial fish resources 
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fisheries, targeted species and gear types are shown in Table 5-1 and recent TACs are presented in Table 

5-2 below. The allocation of TACs and management of each fishing sector is the responsibility of MFMR.  

 

Table 5-1: List of fisheries that operate within Namibian waters, targeted species and gear types 

used. 

Fishery Gear Type Targeted Species 

Mariculture Long-lines, rafts Pacific oysters, European oysters, Black mussel, Seaweed 

(Gracilaria sp.) 

Small pelagic Purse-seine Sardine (Sardinops sagax), Horse mackerel (Trachurus 

capensis) 

Mid-water trawl Mid-water trawl Horse mackerel (Trachurus capensis) 

Demersal trawl Demersal trawl Cape hakes (Merluccius paradoxus, M. capensis), Monkfish 

(Lophius vomerinus) 

Demersal long-line Demersal long-line Cape hakes (Merluccius paradoxus, M. capensis) 

Large pelagic long-line Pelagic long-line Albacore tuna (Thunnus alalunga), Yellowfin tuna (T. albacares), 

Bigeye tuna (T. obesus), Swordfish (Xiphias gladius), shark spp. 

Tuna pole Pole and line Albacore tuna 

Deep-sea crab Demersal long-line 

trap 

Red crab (Chaceon maritae) 

Deep-water trawl  Demersal trawl Orange roughy (Hoplostethus atlanticus), Alfonsino (Beryx 

splendens) 

Rock Lobster Demersal trap Rock lobster (Jasus lalandii) 

Line-fish Hand line Silver kob (Argyrosomus inodorus), Dusky kob (A. coronus) 

 

Table 5-2: Total Allowable Catches (tons) from 2009/10 to 2020/21 (supplied by Ministry of Fisheries 

and Marine Resources, Namibia). 

Year Sardine / 

Pilchard 

Hake Horse 

Mackerel 

Crab Rock Lobster Monk 

2009/10 17 000 149 000 230 000 2700 350 8 500 

2010/11 25 000 140 000 247 000 2700 275 9 000 

2011/12 25 000 180 000 310 000 2850 350 13 000 

2012/13 31 000 170 000 310 000 3100 350 14 000 

2013/14 25 000 140 000 350 000 3100 350 10 000 

2014/15 25 000 210 000 350 000 3150 300 12 000 

2015/16 15 000 140 000 335 000 3446 250 10 000 

2016/17 14 000 154 000 340 000 3400 240 9800 

2017/18 0 154 000 340 000 3400 230 9600 

2018/19 0 154 000 349 000 3900 200 9600 

2020/21* 0 154 000 349 000 3900 180 9600 

Note: Deepwater trawl TAC is currently not applied for Alfonsino and Orange roughy. There is no TAC (output control) 

for albacore tuna – this is an effort (input) controlled sector with no restriction on catch. 

“ *Provisional” noting that fishing rights not yet allocated and current rights and allowable catches subject to extension 

of 2018/19 allocations 
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Namibia has only two major fishing ports from which all the main commercial fishing operations are based 

namely, Walvis Bay and Lüderitz. In central Namibia, the major port is Walvis Bay and it is from this port 

that the majority of fishing vessels operate. Most of the fishing conducted from this port is, for economic and 

logistical reasons, directed at fishing grounds in the central and northern part of Namibia and to a lesser 

extent the southerly fishing grounds towards the South African border. A significant amount of fishing activity 

also takes place from Lüderitz, from where hake trawlers and longliners operate, as well as a small rock 

lobster fishery based in southern Namibian waters. 

There are currently 116 Namibian-registered commercial fishing vessels. The dominant fleet comprises 

demersal trawlers that include both large freezer vessels (up to 70 m in length), as well as a smaller fleet of 

monk trawlers. These vessels fish year round, with the exception of a one month closed season in October, 

and range the length of the Namibian EEZ. There is a 200 m fishing depth restriction (i.e. no bottom trawling 

permitted shallower than 200 m). Prior to Namibian independence in 1990, a much larger fleet of trawlers 

existed, however Namibia now exercises strict effort control and vessel size limits. The only other fleets of 

significance are the mid-water trawlers that target horse mackerel and the large pelagic tuna long-line 

vessels.  The mid-water fleet was historically uncontrolled and comprised of many large industrial vessels 

mostly of eastern origin (Ukranian and Russian).  Currently these large midwater trawl vessels (mostly 

>100 m in length) operate in the northern waters of Namibia and are restricted to fewer than 20 vessels.  

The large pelagic (tunas and shark) long-line vessels operate broadly in Namibian waters, but unlike the 

mid-water vessels, concentrate in the south near the South African border targeting the migrations of 

albacore and yellowfin tuna.  The numbers of these vessels varies and is dependent on the seasonal 

availability of tuna and tuna-like species. The tuna pole (baitboat) vessels are a small fleet6 and also increase 

in numbers depending on the number of licenses issued to South African boats.  The tuna long-liners are 

also variable with the number of licenses issued to both Namibian flags and others (mostly Asian) fluctuating 

annually. The extent and number of these vessels is difficult to ascertain (as they are unpublished), although 

the actual numbers are limited and are less than the numbers of licensed Namibian boats.  

There are few known foreign fishing vessels licensed to fish in Namibian waters, although the majority of 

the current mid-water fleet have permits to fish under foreign flag registration, but as a rule all licensed 

fishers must reflag under Namibia. There is a possibility that licenses may have been issued to foreign tuna 

boats, although these would be few in number and they would be closely monitored by the Namibian 

compliance units and their Vessel Monitoring System (VMS). 

 

5.3 Fisheries Management and Research 

The commercial exploitation of fish stocks is managed by MFMR, which is advised by the Ministry’s National 

Marine Information and Research Centre (NatMIRC) in Swakopmund. TACs are set annually by the Minister 

on recommendation by an advisory council. Commercial fisheries are represented at industry level by the 

Confederation of Namibian Fishing Industries, and at fish species sector-specific level by the Midwater 

Trawling Association of Namibia, the Namibian Hake Association, Namibian Monk and Sole Association, 

Namibian Tuna and Hake Longlining Association and the Pelagic Fishing Association of Namibia.   

MFMR conducts regular research (biomass) surveys for demersal, mid-water and small pelagic species. 

These surveys are normally fixed at specific times of the year and cover the entire continental shelf from the 

Angolan to the South African maritime borders. For example the demersal trawl surveys take place in 

January – February over the period of one month.  In some years the Benguela Current Commission may 

conduct “transboundary” surveys.  MFMR surveys normally follow fixed transects from inshore to offshore. 

Surveys have a systematic transect design, with a semi-random distribution of stations along transects 

designed to statistically optimise the number of stations according to the area of every 100 m depth zone 

 
6 The baitboat fleet consists of up to 20 Namibian vessels. This is a small number of vessels compared to South Africa. 
However, because of the variable and migratory nature of tuna, the number of vessels participating in the fishery varies 
depending on the seasonal and inter-annual availability of tuna. Namibia also licenses South African vessels to optimise 
the exploitation of these resources when they are available. 
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out to 500 m. Transects normally run perpendicular to the coastline are 20-80 nm long and are spaced 

between 20 and 25 nm apart. Most of the sampling stations (trawls) take place during daylight hours. 

 

5.4 Stock Distribution, Spawning and Recruitment 

The distribution patterns for the Namibian commercial stocks are summarised as follows: 

• The sardine stock ranges along the entire Namibian coast, but in recent years predominantly from 

25°S northwards to southern Angola, inshore of the 200 m bathymetric contour.  The southern border 

of this range is demarcated by the Lüderitz upwelling front, a region of cold, upwelled water located 

off the port of Lüderitz. Historically, spawning occurred continuously from September to April with two 

seasonal peaks evident – the first from October to December in an inshore area between Walvis Bay 

and Palgrave Point and the second from February to March near the 200 m isobath between Palgrave 

Point and Cape Frio (King, 1977). The fishery collapsed in the 1960’s and currently the status remains 

overexploited with a low biomass estimate and a significantly contracted distribution pattern 

compared to historical levels.  The fishery is currently closed after a three-year moratorium was 

implemented on 01 January 2018 due to a significant population reduction. Scientific studies are 

underway to ascertain the causes (MFMR 2015 and 15 February 2019). 

• Cape horse mackerel occurs predominantly north of 25°S with juveniles present in the inshore 

regions up to the 200 m isobath and adult horse mackerel populations extending into waters up to 

500 m deep. Biomass estimates in this region are mostly low in summer and higher in winter and 

early spring. Abundance of horse mackerel is, therefore, higher at these times and increases 

availability of the species to the fisheries exploiting them. Spawning is heaviest in the north between 

October and March (O’Toole 1977). 

• Albacore tuna, yellowfin tuna, bigeye tuna, shark and swordfish are large pelagic species with 

an extensive offshore distribution ranging along the entire Namibian coastline. The abundance of 

these species has a strong seasonal signal resulting in increased availability to the fisheries targeting 

them at different periods.  For albacore tuna, availability increases from the last trimester (summer) 

and peaks in the first trimester (late summer to early autumn).  Baitboats using pole and line target 

albacore tuna primarily in southern Namibia in the first trimester (January to March). For the pelagic 

longline sector targeting yellowfin tuna, bigeye tuna and swordfish, the availability of these target 

species is highest in the second and third trimesters. It is important to note that weather conditions 

play an important role in operations within the tuna fisheries (pole and line and long-line). With the 

onset of summer there is cold water upwelling as a result of increasing south-easterly winds. The 

availability of longfin tuna is associated with this increased biological activity and bait fish (sardine 

and anchovy) abundance. The longline tuna fishing season peaks two to three months later than the 

fishery for albacore tuna. 

• Hake is the most commercially important Namibian fishery.  Within the Namibian EEZ the hake stock 

extends along the entire shelf and slope approximately between the 100 m and 1000 m isobaths. 

Hake spawn and recruit throughout the year with peaks in spawning thought to occur in early summer 

(Botha 1980, Olivar et al. 1988) along the shelf break off central Namibia. 

• Monkfish is found along the entire extent of the Namibian coast, with the fishery concentrated 

between 17°15'S and 29°30'S at depths of 200 m to 500 m. Spawning is irregular and variable and is 

thought to occur throughout the year (Macpherson 1985) with two separate areas of recruitment 

recorded between the 100 m and 300 m isobaths off Walvis Bay and Lüderitz (Leslie and Grant 1990). 

• Deep-sea red crab stocks are distributed predominantly from 23°35'S northwards into Angola within 

a depth range of approximately 300 m to 1000 m. Spawning takes place throughout the year (Le Roux 

1997) on the shallower waters of the continental slope with adult females generally occurring at 

shallower depths to that of males. 

• Orange roughy has a discontinuous pattern of distribution along the continental slope with 

concentrations of fish within four known spawning grounds (within designated Quota Management 
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Areas) within the Namibian EEZ. The species has a short, intense spawning period of about a month 

from July to August (Boyer and Hampton 2001) during which period individuals aggregate. As a result 

of overexploitation of the stock(s), the fishery has been closed since 2007; however, the stock is 

currently being assessed with a view to considering the viability of re-opening the fishery.    

• Rock lobster is found from 25°S to 28°30'S at depths shallower than 100 m. The depth distribution 

of adults varies seasonally in response to changes in the concentration of dissolved oxygen in the 

water. Adults moult during spring (males) and late autumn/early winter (females), with egg hatching 

peaking in October/November. Fishing activity is greatest over January and February with the number 

of active vessels declining towards the end of the fishing season in May. 

 

The principle commercial fish species in Namibia undergo a critical migration pattern which is central to the 

sustainability of the small pelagic and hake fisheries. In Namibian waters, hake spawning commences north 

of the powerful Lüderitz upwelling centre (27°S) and continues up to the Angola–Benguela Front (16–19°S). 

Sardines and horse mackerel also spawn in the region between Lüderitz and the Angola–Benguela front. 

Circulation patterns at depth reveal complex eddying and considerable southward and onshore transport 

beneath the general surface drift to the north-west (Sundby et al. 2001). As eggs drift, hatching takes place 

followed by larval development. Settlement of larvae occurs in the inshore areas. Sardine spawning peaks 

30–80 km offshore during September–October off the central Namibian shelf, with larvae occurring slightly 

further offshore and recruits appearing close inshore, so there appears to be a simple inshore–offshore 

movement over the Namibian shelf. Spawning also occurs in mid-summer in the vicinity of the Angola–

Benguela Front (Crawford et al. 1987). During late summer (December – March) warm water from the 

Angolan Current pushes southwards into central Namibian waters, allowing pelagic spawning products to 

be brought into the nursery grounds off central Namibia. There is a high likelihood of substantial offshore 

transport associated with this convergent frontal region (Shannon 1985). 

 

5.5 Description of Commercial Fishing Sectors and Fisheries Research Surveys 

5.5.1 Small Pelagic Purse-Seine 

The pelagic purse-seine fishery is based on the Namibian stock of Benguela sardine (Sardinops sagax) 

(also regionally referred to as pilchard), and small quantities of juvenile horse mackerel. The purse-seine 

fishery in Namibia commenced in 1947 following World War II and an increased demand for canned fish. 

The fishery was the largest by volume of fish landings in the Benguela ecosystem and grew rapidly until 

1968, at which time the stock collapsed. Over the period 1960 to 1977, landings of pilchard averaged 

580 000 tons per year and fell to a mere 46 000 tons in 1978 (see Figure 5-1). Following peak catches of 

1.4 million tons recorded in 1968 (Cochrane et al., 2009; refer to Figure 5-2), there was a sharp decrease 

attributed to stock collapse due primarily to overfishing and environmental perturbations7 (Boyer et al. 2001). 

Since independence, Namibia has issued a small TAC of pilchard to sustain the small pelagic sector and to 

allow land-based factory turnover and in addition, they allow part of this catch to target juvenile horse 

mackerel (Kirchner et al., 2014). In recent years the resource base has been unable to sustain even these 

minimal TACs and the fishery has been closed and reopened on an ad hoc basis depending on resource 

availability. A three-year moratorium was implemented on 01 January 2018 due to a significant population 

reduction, and extensive scientific studies are underway to ascertain the causes (MFMR 2015 and 15 

February 2019). This fishery is currently closed and may be reopened at the earliest during January 2021. 

Recent landings (2005 to 2017) are shown in Figure 5-2 and monthly trends in landings and catch 

composition are shown in Figure 5-3 (source MFMR, 2019).  

 

 
7 It has been argued that the depletion of some of these resources was not due to overfishing alone, but also to poor recruitment. 
Recruitment being dependent on combinations of environmental variables, such as upwelling intensity and the Angola-Benguela front 

(a seasonal movement of warm water between Namibia and Angola) which alters the species composition in Namibian waters.  This 

includes sardine and sardinella species both of which are targeted by the Namibian fishing industry if they are available. 
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Figure 5-1:  Biomass estimates from 1952-1985 of Namibian sardine (Virtual Population Analysis) 

from 1991-2006 as well as catches taken throughout this period (after Cochrane et al. 2009). 

 

Figure 5-2:    Annual landings (tons) of small pelagic 

species by the purse-seine sector from 2005 to 2017 

(Source: MFMR). 

 

Figure 5-3:    Monthly cumulative landings of 

small pelagic species by the purse-seine sector 

from 2005 to 2017 (Source: MFMR). 

 

The industry operates from the harbour at Walvis Bay, except for the period 1964-1974 when Lüderitz was 

used as well. The small pelagic fleet consists of 36 wooden, glass-reinforced plastic and steel-hulled vessels 

ranging in length from 21 m 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 to 90 m 

(see Figure 5-4 and Figure 5-5). Netting walls surround aggregated fish, preventing them from escaping by 

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 5-4:   Schematic of typical purse-seine gear deployed 

in the small pelagic fishery (http://www.afma.gov.au/ portfolio-

item/purse-seine). 

 

 

Figure 5-5:  Typical configuration of 

purse-seine gear used to target small 

pelagic species (http://www.fao.org). 

 

The extent of the stock distribution has effectively contracted since stock collapse, prior to which the 

historical distribution was throughout the Benguela system. Recent biomass surveys have shown small 

aggregations of the stock mostly located inshore of the 200 m isobath. Commercial fishing activity occurs 

primarily inshore of 200 m, northwards of 25°S to the Angolan border (see Figure 5-6). The main commercial 

fishing grounds are situated at least 480 km northward of the licence area, and the closest fishing activity 

recorded 100 km east of the licence area is incidental. There is no overlap of fishing activity with the licence 

block. 

 

 

Figure 5-6:  Spatial distribution of small pelagic purse-seine catch (2005 – 2017) in the vicinity of 

Blocks 2912 and 2913B. 
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5.5.2 Midwater Trawl 

The fishery for Cape horse mackerel (Trachurus capensis) is the largest contributor by volume and second 

highest contributor by value to the Namibian fishing industry. The stock is caught by the mid-water trawl 

fishery (targeting adult horse mackerel) and pelagic purse-seine fishery (smaller quantities of juvenile horse 

mackerel). The midwater fishery operates using trawls within the water column to catch schools of adult 

horse mackerel. The catch is either converted to fishmeal or sold as frozen, whole product with landings for 

the year 2006 valued at N$800 million (MFMR unpublished data in Kirchner et al., 2010). The processing of 

horse mackerel is an emerging employment creator, as value addition through on-shore fish processing is 

a key strategy for revenue and job creation under Government’s National Development Plan, NDP 5, 

together with development of mariculture (National Planning Commission, 2016).  

The history of the sector in Namibian waters shows initial low catches reported in the early 1960s and a 

fluctuating but overall increase to a maximum of 600 000 tons in the early 1980s. Since the 1990s landings 

were on average 300 000 tons per year and the current TAC for horse mackerel is 349 000 tons (2018/19). 

Figure 5-7 shows the TACs set from 1997 to 2018 for the pelagic and mid-water fisheries targeting the 

Namibian stock of horse mackerel. 

 

 

Figure 5-7:  Estimated biomass of horse mackerel, TACs set for the mid-water fishery and number of 

licenced vessels (1997 to 2018). 

 

Prior to independence, the fleet was dominated by various eastern block countries. After independence, the 

fishery underwent structural changes and it is currently mainly composed of the Russian fleet registered in 

Namibia but still operated by a foreign crew8. The fleet size has decreased since independence from 57 to 

22 at present. Of these, only one is Namibian-flagged, although a further eight are based permanently in 

Namibia. Vessels range in length between 60 m and 120 m. In 2013, 67 rights-holders were registered 

within the mid-water trawl fishery, with the duration of rights ranging from seven to 15 years. Fishing rights 

are in the process of being reallocated and have as of yet not been finalised. 

 
8 These are large industrial vessels, primarily of Russian origin, that are flagged as Namibian and must carry a proportion of Namibian 

crew. The right to fish horse mackerel is only permitted to Namibian nationals who charter these vessels to catch their fish allocations. 
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The target catch species is meso-pelagic (i.e. found at depths between 200 m and 1000 m above the sea 

floor (Crawford et al. 1987)) and shoals migrate vertically upwards through the water column between dusk 

and dawn.  Mid-water trawlers exploit this behaviour (diurnal vertical migration) by adjusting the depth at 

which the net is towed (this typically varies from 400 m to just below the water surface). The net itself does 

not come into contact with the seafloor (unlike demersal trawl gear) and towing speed is greater than that 

of demersal trawlers (between 4.8 and 6.8 knots). Trawl warps are heavy, ranging from 32 mm to 38 mm in 

diameter. Net openings range from 40 m to 80 m in height and up to 120 m in width.  Weights in front of, 

and along the ground-rope assist in maintaining the vertical opening of the trawl. To reduce the resistance 

of the gear and achieve a large opening, the front part of the trawl net is 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. On modern, large mid-water trawls, approximately three quarters of the length of the trawl 

is made with mesh sizes above 400 mm. A schematic diagram showing the configuration of midwater 

trawling gear is shown in Error! Reference source not found.. 

 

 

Figure 5-8: Typical gear configuration used during mid-water trawling operations. 

 

The fishery operates year-round with relatively constant catch and effort values by month (see Figure 5-12). 

The mid-water trawl fleet operates exclusively out of the port of Walvis Bay and fishing grounds extend north 

of 25ºS to the border of Angola. Juvenile Cape horse mackerel move into deeper water when mature and 

are fished mostly between the 200 m and 500 m isobaths towards the shelf break. The distribution of horse 

mackerel-directed fishing grounds in relation to the licence blocks is shown in Figure 5-9. Although the main 

commercial fishing grounds are situated approximately 400 km northward of the licence area, incidental 

fishing has been recorded 170 km north east of the licence area. There is no overlap of fishing activity; 

however, with the licence blocks. 
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Figure 5-9: Spatial Distribution of Midwater Trawl Catch in the vicinity of Blocks 2912 and 2913B 

(2005 – 2018). 

 

5.5.3 Demersal Trawl 

The most economically important species in Namibia are shallow-water hake (Merluccius capensis) and 

deepwater hake (Merluccius paradoxus). Shallow-water hake is the predominant species, but, because they 

look very similar, it is difficult to record data separately and the two species are managed as one stock. 

Catches of hake in Namibian waters reached almost 1 million tons in the mid-1970s at the peak of their 

exploitation (some believe this was a gross underestimated) and was fished by many nations including 

eastern-block countries, South Africa and Spain (which remains significantly involved in Namibian fisheries). 

The fishery is currently managed through a TAC, which varies from year to year but approximates 150 000 

tons (see Figure 5-10). 

A fleet of 71 demersal trawlers are currently licensed to operate within the fishery. Their principal target 

species are hake (Merluccius capensis and M. paradoxus), caught in deeper waters (trawling is not 

permitted in less than 200 m depth). Smaller trawlers fish inshore for monkfish (Lophius spp.), sole and 

kingklip. 18 demersal long-liners (19-55 m length range) also target hake, with smaller quantities of highly 

valuable kingklip (Genypterus capensis) and snoek (Thyrsites atun).  The directed hake trawl fishery is 

Namibia’s most valuable fishery with a current annual hake TAC of 154 000 tons (2018/19) – recent TACs 

for hake and monkfish are shown in Figure 5-11. The fishery is active year-round except for a closed period 

during October each year.  
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Figure 5-10:  Catches of hake in Namibian waters between 1992 and 2017. 

 

 

Figure 5-11:  Total Allowable Catch set for Hake and Monkfish from 1991 to 2018. 

 

The deep-sea fleet is divided into wetfish and freezer vessels (70:30 ratio is prescribed) which differ in terms 

of the capacity for the processing of fish offshore (freezers process at sea and wetfish vessel land fish at 

factories ashore for processing) and in terms of vessel size and capacity (shaft power of 750 – 3 000 kW). 

Wetfish vessels have an average length of 45 m, are generally smaller than freezer vessels which may be 

up to 90 m in length. Whilst 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 (catch is retained on ice). The majority 

of trawlers operate from the port of Walvis Bay, with fewer vessel operating from Lüderitz. 

Trawl gear configurations are similar for both freezer and wet-fish vessels, the main elements of which are 

trawl warps, bridles and doors, a footrope, headrope, net and codend (see Figure 5-125). Generally, trawlers 

tow their gear at 3.5 knots for up to four hours per drag. When towing gear, the distance of the trawl net 

from the vessel is usually between two and three times the depth of the water. The horizontal net opening 

may be up to 50 m in width and 10 m in height.   The swept area on the seabed between the doors may be 

up to 150 m. The opening of the net is maintained by the vertical spread of the trawl doors, which are in 

contact with the seafloor. Typical demersal trawl gear configuration consists of: 

• Steel warps up to 32 mm diameter - in pairs up to 3 km long when towed; 

• A pair of trawl doors (500 kg to 3 tons each); 
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• Net footropes which may have heavy steel bobbins attached (up to 24" diameter) as well as large 

rubber rollers (“rock-hoppers”); and 

• Net mesh (diamond or square shape) is normally wide at the net opening whereas the bottom end of 

the net (or cod-end) has a 130 mm stretched mesh. 

 

 

Figure 5-12:  Schematic diagram of trawl gear typically used by deep-sea demersal trawl vessels 

(Source: http://www.fao.org). 

 

While temporal and spatial patterns in hake spawning are yet to be fully resolved (Smith and Japp 2009), 

spawning by M. capensis has been recorded along most of the Namibian coast from about 27°S to 18°S 

(Olivar and Shelton, 1993). While spawning occurs across a wide range, areas of localised spawning 

appear to be focused off central Namibia (25°S to 20°S; refer to Figure 5-1), although the exact location 

varies between years (Assorov and Berenbeim 1983 cited in Sundby et al. 2001, Olivar et al. 1988, 

Sundby et al. 2001). Fishing effort is relatively constant throughout the year except for a closure for the 

month of October and relatively lower levels of effort expended during November and December (Figure 

5-13).  

 

 

Figure 5-13:  Average landings by month reported for wetfish trawlers from 2005 to 2017. 

 

Fishing grounds extend along the entire coastline following the distribution of hake and monkfish along the 

continental shelf at a depth range of 200 m to 850 m. Demersal trawling is prohibited in waters shallower 

than 200 m. The demersal trawl grounds are situated 75 km eastward of the licence blocks. There is no 

overlap however with the licence blocks (see Figure 5-14).  
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Figure 5-14:  Spatial distribution of the catch of hake (2005 – 2018) by demersal trawl vessels in the 

vicinity of licence blocks 2912 and 2913B. 

 

5.5.4 Demersal Longline 

Similar to the demersal trawl fishery the target species of this fishery is the Cape hakes, with a small non-

targeted commercial by-catch that includes kingklip. The catch packed unfrozen, on ice, and is landed as 

either prime quality (PQ) or headed and gutted.  A total hake TAC of 154 000 tons was set for 2018/19 but 

less than 10 000 tons of this is caught by longline vessels. Figure 5-15 shows annual landings recorded by 

the sector from 2005 to 2018. Vessels operate year-round but operations are particularly low in October 

(see Figure 5-16). 

 

 

Figure 5-15:  Landings recorded for the 

Namibian demersal long-line sector from 2005 

to 2018. 

 

Figure 5-16:  Average monthly catch (tons) 

recorded by the Namibian demersal long-line sector 

between 2005 and 2018. 
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A demersal long-line vessel may deploy either a double or single line which is weighted along its length to 

keep it close to the seafloor (see Figure 5-17).  Steel anchors, of 40 to 60 kg are placed at the ends of each 

line to anchor it. These anchor positions 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 20 – 30 nautical miles in length.  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 

5 – 9 knots. Once deployed the line is left to soak for up to eight hours before retrieval commences.  A line 

hauler is used to retrieve gear (at a speed of approximately 1 knot) and can take six to ten hours to complete.  

Long-line vessels are similar in size and power to wet-fish trawlers and may vary in length from 18 m to 

50 m and remain at sea for four to seven days at a time.  

 

 

 

Figure 5-17:  Typical configuration of demersal (bottom-set) gear used within the demersal long-line 

fishery (Source: Japp, 1989). 
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Long-line vessels fish in similar areas targeted by the hake-directed trawling fleet, in a broad area extending 

from the 200 m to 650 m contour along the full length of the Namibian coastline. Some 18 vessels operate 

within the sector. Those based in Lüderitz mostly work South of 26°S towards the South Africa border while 

those based in Walvis Bay operate between 23°S and 26°S and North of 23°S.  Figure 5-18 shows the 

distribution of catch reported in relation to the licence blocks. Fishing grounds are situated 50 km eastward 

of the licence block and there is no overlap. 

 

 

Figure 5-18:  Spatial distribution of catch reported by the demersal long-line fishery targeting Cape 

hakes (M. capensis; M. paradoxus) in relation to licence blocks 2912 and 2913B between 2005 and 2018. 

 

5.5.5 Large Pelagic Longline 

This sector makes use of surface long-lines to target migratory pelagic species including yellowfin tuna 

(T. albacares), bigeye tuna (T. obesus), swordfish (Xiphias gladius) and various pelagic shark species. 

Commercial landings of these species by the fishery is variable and Namibian-reported catch from 1992 to 

2016 is shown in Figure 5-19 (ICCAT, 2018). There is provision for up to 26 fishing rights and 40 vessels 

(http://www.mfmr.gov.na/).  
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Figure 5-19: Total nominal longline catch (tons) of blue shark, shortfin mako shark, Atlantic swordfish, 

bigeye tuna and yellowfin tuna reported by Namibia between 1992 and 2016. Source: ICCAT statistical 

bulletin, 2018. 

 

Yellowfin tuna are distributed between 10°S and 40°S in the south Atlantic, and spawn in the central Atlantic 

off Brazil in the austral summer (Penney et al. 1992).  According to Crawford et al. (1987) juvenile and 

immature yellowfin tuna occur throughout the year in the Benguela system. After reaching sexual maturity 

they migrate (in summer) from feeding grounds off the West Coast of southern Africa to the spawning 

grounds in the central Atlantic. Bigeye tuna occurs in the Atlantic between 45°N and 45°S. Spawning takes 

place in the Gulf of Guinea and in the eastern central Atlantic north of 5°N and it is thought that bigeye tuna 

migrate to the Benguela system to feed. Swordfish spawn in warm tropical and subtropical waters and 

migrate to colder temperate waters during summer and autumn months. Tuna are targeted at thermocline 

fronts, predominantly along and offshore of the shelf break. Pelagic long-line vessels set a drifting mainline, 

up to 50-100 km in length, and are marked at intervals along its length with radio buoys (Dahn) and floats 

to facilitate later retrieval (see Figure 5-20).  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.  Between radio buoys the 

mainline is kept near the surface or at a 

certain depth by means of ridged hard-

plastic buoys, (connected via a “buoy-

lines” of approximately 20 m to 30 m).  

The buoys are spaced approximately 

500 m apart along the length of the 

mainline. Hooks are attached to the 

mainline on branch lines, (droppers), 

which are clipped to the mainline at 

intervals of 20 m to 30 m between the 

ridged buoys.  The main line can consist 

of twisted tarred rope (6 mm to 8 mm 

diameter), nylon monofilament (5 mm to 

7.5 mm diameter) or braided 

monofilament (~6 mm in diameter).   A 

line may be left drifting for up to 18 hours 

before retrieval by means of a powered 
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hauler at a speed of approximately 1 knot. Refer to Figure 5-20 for a schematic diagram of pelagic long-line 

gear and Figure 5-21 for photographs of an example of vessel, marker buoys and lines. 

 

 
 

Figure 5-21: Photographs showing marker buoys (left), radio buoys (centre) and monofilament branch 

lines (right) (Source: CapMarine, 2015). 

 

 

Long-line vessels targeting pelagic tuna species and swordfish operate extensively around the entire coast 

along the shelf-break and into deeper waters.  The spatial distribution of fishing effort is widespread and 

may be expected predominantly along the shelf break (approximately along the 500 m isobath) and into 

deeper waters (2 000 m). Effort occurs year-round with a slight peak over the period March to May (see 

Figure 5-22). Figure 5-23 shows the spatial distribution of commercial catches along the Namibian coastline 

and in the vicinity of the licence blocks. The entire licence area coincides with fishing grounds utilised by the 

sector. Over the period 2003 to 2019, an average 7.01 tons of catch per year was taken within the licence 

area (0.23% of total national landings).  Average annual effort expended within the area amounted to 6400 

hooks (0.22% of total national effort). Catch and effort within the area has fluctuated dramatically by year 

and the highest figures for this time series were recorded in 2014 at 27.66 tons (23 600 hooks). Based on 

this value, catch taken within the licence area has amounted to a maximum of 0.86% of the annual landings 

during this time period. 

 

 

Figure 5-22:  Monthly average catch and effort recorded within the large pelagic longline sector within 

Namibian waters (2003 – 2019). 
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Figure 5-23:  Spatial distribution of catch recorded by the pelagic long-line fishery in relation to licence 

blocks 2912 and 2913B. Catch is displayed on a 60 x 60 minute grid (average catch per year over the 

period 2003 to 2019).  

 

5.5.6 Tuna Pole 

Poling for tuna is predominantly based on the southern Atlantic albacore (longfin tuna) stock (T. alalunga) 

and a very small amount of skipjack tuna (Katsumonus pelamis), yellowfin tuna and bigeye tuna. Namibia’s 

quota for tuna and swordfish is allocated by the International Commission for Conservation of Atlantic Tunas 

(ICCAT), of which Namibia is a member. Catches of albacore tuna for Namibia and South Africa apply to 

what is referred to as the Atlantic “southern stock” (ICCAT Statistical Bulletin 2012). Figure 5-24 shows the 

distribution of albacore catches by different gear types in the ICCAT region.  

Albacore are a temperate species of tuna, favouring subtropical ocean waters of 16° – 20°C (Penney et al 

1998), but appear to be differentially distributed depending on their life-history stage (Chen et al 2005). 

Spawning occurs in equatorial regions where water temperatures exceed 24°C (Schaefer 2001). 

Reproduction studies by Beardsley (1969) and Koto (1969) led to the identification of two distinct spawning 

locations for the Atlantic Ocean: the Sargasso Sea in the northern hemisphere and an area centred around 

10°S off the coast of Brazil in the southern hemisphere. Bard (1982) suggested a third spawning location in 

the central south Atlantic. Subsequent studies of the spatial distribution of adult albacore derived from 

Japanese long-line fishery data (Shiohama 1971, Uozumi 1996) and from larval distribution studies 

(Ueyanagi 1971) supported the earlier conclusions on location of spawning.  
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Figure 5-24:  Geographical distribution of cumulative albacore catches by main gear for the period 2010 

to 2015.  Pole-and-line (BB) is shown in red and longline (LL) in blue (Source: ICCAT, 2018). 

   

Albacore found in the waters off the coast of southern Africa are proposed to originate from the south Atlantic 

stock (Penrith 1963, Yeh et al 1996, Penney et al 1998), with some degree of mixing of individuals between 

the Atlantic and Indian Oceans (Morita 1978, ICCAT Report 2011). Southern albacore migrate annually 

through their Atlantic distribution range between 10°S and 40°S. Nepgen (1971) noted that juvenile and sub-

adult albacore are present in the Benguela region throughout the year. They migrate locally along the west 

coast feeding at upwelling and topographically induced fronts (Penney et al 1992). The pole-and-line (also 

referred to as baitboat) and long-line fisheries target albacore that occur in four main areas of the Benguela 

region: the Vema Seamount off Namibia, Tripp Seamount south of Lüderitz (approximately 800 km south-

south-east of the licence area), South Bank south of Hondeklip Bay and the Cape Canyon (Penney et al 

1992). Adults of the population occur mostly off Brazil, Argentina and Namibia (Penney et al 1992). 

Data on catches by the tuna baitboat fleets from South Africa and Namibia requires cautious interpretation. 

Numerous factors influence the historical catches including the highly variable year to year availability. 

Because of the irregular data availability and dependence on reporting of both South African and Namibian 

catches to the Regional Fishery Management Organisation (RFMO) (ICCAT) interpretation of catching 

performance is split between the South African and Namibian data. Prior to Namibian independence, the 

South African data provided the most useful indicator of catch trends in the tuna fisheries.  These data show 

that catches in Namibian waters declined from the 1980s through the 2000 period. This trend reflects two 

processes, firstly that there has been a variable and general decline in tuna availability in Namibian waters 

extending into the 2001-2010 decade. Secondly, Namibian independence resulted in a reduction in the 

number of licenses issued by Namibia to South African boats (and therefore lower catch reported). For 

South African-flagged vessels fishing effort peaks in the first trimester, tapering off from March, with virtually 

no effort in the third trimester (July, August and September) and increasing again from early summer 

(October to December) (see Figure 5-25). Figure 5-26 shows the effect of the switch in tuna effort from 

South African to Namibian vessels with a high reported catch starting in 1990 (Namibian independence) and 

extending into the 2000 decade (noting that the seasonal trend or trimesters is consistent between the RSA 

and Namibian vessels).  

Overall baitboat catch rate trends exhibit large fluctuations, with a somewhat declining overall trend (ICCAT, 

2012).  As albacore move between the maritime areas of both countries and are caught by many of the 
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same boats from each country the reported fishing effort in Namibian and South African vessels should be 

used in combination for interpretation. For Namibian vessels the peak fishing period for albacore is also in 

the first trimester tapering off from March (Figure 5-28).   

 

Figure 5-25: Total nominal baitboat catch (t) seasonality of longfin tuna in Namibian waters for South 

African flagged vessels. Trimester 1 = January-March; T2 = April-June; T3 = July-September; T4 = 

October-December (Source: ICCAT). 

 

 

Figure 5-26: Total nominal baitboat catch (t) seasonality of longfin tuna in Namibian waters for (a) 

Namibian flagged vessels. Trimester 1 = January-March; T2 = April-June; T3 = July-September; T4 = 

October-December (Source: ICCAT). 

 

The most recent (available) ICCAT catch data reported by Namibia and South Africa is shown in  

Figure 5-27 (we have used the two dominant species caught – albacore and yellowfin tuna to demonstrate 

trends).  Firstly, catch records start from 1960 and reflect total catch in the Benguela system (mostly reported 

by South Africa fishing in South African and Namibian waters). These catches climbed steeply in the 1970’s 

and peaked in the late 1990s.  Thereafter, catches tapered off to between 6000 tons and 8000 tons per year 

but have steadily declined since 2009, to below 6000 tons in 2015. In 2016, the estimated Namibian and 

South African catches were below that of the previous five year (ICCAT, 2018) and in 2018, Namibian 

catches declined to approximately 1000 tons (MFMR, pers. comm). 

Figure 5-27 shows the total catches of albacore and yellowfin tuna by the South African and Namibian tuna 

pole (“baitboat”) sectors, combined, as well as the relative proportion of the Namibian component of the 

catch which approximates 20% of the total reported for the two target species. 
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Figure 5-27: Total nominal baitboat and longline catch (tons) of longfin (albacore) and yellowfin tuna 

reported by South Africa and Namibia between 1992 and 2016. Source: ICCAT statistical bulletin, 2018. 

 

Concerns have recently been raised by the tuna fishing industry that seismic survey activities in southern 

Namibia are linked to reductions in tuna catches.  The scientific assessment undertaken by ICCAT in 2013 

for the south Atlantic albacore (southern stock) suggests that: “in 2012, the estimated South African and 

Namibian catch (mainly baitboat), was below the average of the last five years”.  In 2016, the assessment 

noted a decline in overall catches of the southern stock of albacore (all gear types) of 40% from 2012 to 

2014.  The different models used suggested that:  

 

• There is a wide confidence interval reflecting the large uncertainty around the estimates of stock 

status; 

• Considering all scenarios, there is 57% probability for the stock to be both overfished and  

experiencing overfishing9; 

• There is a 13% probability for the stock to be either overfished or experiencing overfishing but not 

both, and; 

• There is a 30% probability that biomass is above and fishing mortality is below the Convention 

objectives.  

 

However, the scientific committee lacked enough objective information to identify the most plausible 

scenarios to account for the variability and stock declines. The variability is most likely attributed to a 

combination of the following (Shomura et al 1995, Kuo-Wie Lan et al 2011, Lehodeya et al 2006 and Punt 

et al 1996): 

 

• Increasing fishing effort exacerbated by improved fish finding technology (vessel monitoring 

systems,  use of sonar, sea surface temperature spatial mapping using satellite technology; 

• Environmental variability such as cold and warm water events e.g. Benguela El Niño events have 

been shown to result in a change in the vertical distribution of tuna stocks within the water column, 

resulting in reduced catch rates; 

• Migration and feeding patterns that change abundance levels annually and linked to the 

environment; 

 
9  “Overfished” is a fishery management reference point that indicates the stock is below maximum sustainable yield 

(MSY) and that fishing effort continues to exceed the level at which MSY can be maintained i.e. it continues to 

experience “overfishing”. 
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• Inconsistent or irregular catch reporting. 

 

More recently, D. Russell reported in a popular article in the local fishing industry magazine Fishing Industry 

News (August 2017), recognising that the tuna catches have “dropped off drastically” and that this in part is 

due to fewer South African vessels fishing in Namibia. His arguments do recognise that the explanations 

are uncertain and complex and could be a cumulative effect of environmental changes, fishing pressure and 

externalities such as recent seismic surveys. 

Vessels operating within the fishery are typically small (< 25 m in length). Catch is stored on ice, chilled sea 

water or frozen and the storage method often determines the range of the vessel. Trip durations average 

between four and five days, depending on the distance of the fishing grounds from port. Vessels drift whilst 

attracting and catching pelagic tuna species. Whilst at sea, the majority of time is spent searching for fish 

with actual fishing events taking place over a relatively short period of time. Sonars and echo sounders are 

used to locate schools of tuna. At the start of fishing, water is sprayed outwards from high-pressure nozzles 

to simulate small baitfish aggregating near the water surface, thereby attracting tuna to the surface. Live 

bait is flung out to entice the tuna to the surface (chumming). Tuna swimming near the surface are caught 

with hand-held fishing poles. The ends of the 2 to 3 m poles are fitted with a short length of fishing line 

leading to a hook. Hooked fish are pulled from the water and many tons can be landed in a short period of 

time. 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 5-28). The nature of the fishery and communication between vessels often 

results in a large number of these vessels operating in close proximity to each other at a time.  The vessels 

fish predominantly during daylight hours and as they do not anchor or have any fixed gear in the water, 

these vessels remain manoeuvrable and could take avoiding action at any time.  However, at night in fair 

weather conditions the fleet of vessels may drift or deploy drogues (“sea anchors”10 ) to remain within an 

area.  

 

Figure 5-28: Schematic diagram of 

pole and line operation 

(www.fao.org/fishery). 

 

Figure 5-29: Average monthly catch and effort recorded 

by the tuna pole and line fleet in Namibian waters (2003 – 

2019). Source: MFMR, 2020. 

 

 

Approximately 36 South African pole and line vessels operate under arrangements with Namibian right 

holders each year, however, the number of active vessels and landed catch have recently shown a decline. 

As already discussed, the fishery is seasonal with vessel activity mostly between December and May and 

peak catches in March and April (see Figure 5-29). Effort fluctuates according to the availability of fish in the 

area, but once a shoal of tuna is located a number of vessels will move into the area and target a single 

 
10 Deployed as a parachute tens of meters below the sea surface and tens of meters behind the vessel to limit the 

vessel from drifting in surface currents or to increase stability 
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shoal which may remain in the area for days at a time. As such the fishery is dependent on window periods 

of favourable conditions relating to catch availability.  

Aggregations of albacore tuna occur in specific areas, in particular Tripp Seamount which is situated just 

north of the South Africa/ Namibia maritime border. Catches in this area are variable from year to year, 

although boats will frequent the area knowing that albacore aggregate around the seamount after migrating 

through South African waters. The movement of albacore between South Africa and Namibia is not clear 

although it is believed that the fish move northwards following bathymetric features and generally stay 

beyond the 200 m depth contour. Figure 5-30 shows the spatial distribution of fishing effort in relation to the 

licence blocks which are situated approximately 75 km north-west of Tripp Seamount. There has been no 

reported catch within the licence area over the period 2004 to 2019.  

 

 

Figure 5-30:  Spatial distribution of fishing effort expended by the tuna pole and line fleet along the 

Namibian coastline and in the vicinity of licence blocks 2912 and 2913B (2003 – 2019). 

 

Care should be taken when interpreting the spatial disaggregation of data for the tuna pole as shown in 

Figure 5-30. Tuna pole data, as with the reported large pelagic long-line data are reported on different 

scales that do not always allow for fine-scale assessment.  A pole “event” is the unit of effort used to 

describe the number of men on a vessel “poling” for tuna. So an “event” of 2-10 poles reflect one vessel 

most likely with 2-10 men – which in effect means that on one day, one boat was reported to have fished 

in the specified area for the full period assessed. These events are unlikely to be fishing events as the 

nature of the fishery is it targets aggregations, in which case these occurrences at the lowest 

disaggregated level are highly unlikely to reflect actual fishing.  
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5.5.7 Line-fish 

The traditional line fishery primarily targets snoek (Thyrsites atun) with bycatch of yellowtail, silver kob 

(Argyrosomus inodorus), dusky kob (A. coronus), and shark, which are sold on the local market. Snoek 

availability to the fishery is seasonal. Catches peak in late summer where after the fish migrate south into 

South African waters. The other species caught, such as kob and shark occurs year round, but is in relatively 

small amounts. Operationally the fishery is limited in extent to Walvis Bay, Swakopmund and Henties Bay 

and also due to the small size of the boats does not operate much further than 12 nm offshore (i.e. 22 km). 

There is also a small component of the fishery operating out of Lüderitz in the South. The two commercial 

components of the linefish sector comprise a fleet of up to 26 small deck boats. Commercial operators sell 

linefish on the local market as well as exporting regionally to South Africa and Zimbabwe.   

 

The monthly landings are shown in Figure 5-31 with catches dropping in the mid-winter period with catches 

increase from spring into summer. This trend is associated with both the availability of snoek and also with 

weather and sea conditions which make it difficult for the fishery to operate during this time due to the small 

size of the boats used. The distribution of linefish catch in relation to the licence blocks is shown in Figure 

5-32.  The sector operates inshore of the 200 m depth contour with incidental reports of fishing in deeper 

waters11. The closest fishing activity taking place from Lüderitz, at least 250 km north-east of the licence 

area. Although there are incidental reports of fishing activity adjacent to the licence area there is no spatial 

overlap with the fishery. 

 

 

 

Figure 5-31: Average monthly catch and effort recorded by linefish vessels in Namibian waters (2000 – 

2019). Source: MFMR, 2020. 

 

 
11 Possibly incorrectly-reported fishing positions or errors in the transcription of records from logbooks to 

electronic database. 
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Figure 5-32:  Spatial distribution of catch taken between 2000 and 2019 by ski-boats operating within 

the line-fish sector along the Namibian coastline in relation to licence blocks 2912 and 2913B. 

 

5.5.8 Deepsea Crab 

The Namibian deep-sea crab fishery is based on two species of crab namely spider crab (Lithodes ferox) 

and red crab (Chaceon maritae). The fishery commenced in 1973 with a peak in catches of 10 000 tons in 

1983.  Catches remained high during the 1980s between 5000 tons and 7000 tons. Following heavy 

exploitation by foreign fleets during this period, catch rates dropped significantly and have averaged at 

approximately 2000 tons in 1997 and have been steadily increasing since then. The TAC for 2018/19 has 

been set at 3900 tons (see Figure 5-33).  

 

 

Figure 5-33: TACs set for red crab (C. maritae) from 1985 to 201712. 

 
12 Benguela Current Commission (2018) : Report of the Regional Demersal Working Group meeting 10-14 Dec. 2018. 



 

FISHERIES ASSESSMENT FOR PROPOSED 3D SEISMIC EXPLORATION IN BLOCK 2912/2913b, NAMIBIA Page 37 

 

Method of capture involves the setting of a demersal long-line with a string of approximately 400 Japanese-

style traps (otherwise known as “pots”) attached to each line (Figure 5-34). Traps are made of plastic and 

dimensions are approximately 1.5 m width at the base and 0.7 m in height. They are spaced 15 m apart and 

typically baited with horse mackerel or skipjack. The line is typically 6000 m in length and weighted at each 

end by a steel anchor. A surface buoy and radar reflector mark each end of the line via a connecting dropper 

line that allows retrieval of the gear. Up to 1200 traps may be set each day (or two to three lines) and are 

left to soak for between 24 and 120 hours before being retrieved.  

 

 

 
Figure 5-34: Schematic diagram of the gear configuration used by the deep-sea crab fishery (SEAFO, 2018). 

 

 

The distribution of red crab extends from ~5°S to just South of Walvis Bay and the commercial fishery 

operates in grounds extending northwards of 23°S and into Angolan waters (Figure 5-35). There is a 

minimum operational depth of 400 m set for the fishery, which sets traps at depths of up to 1200 m. The 

fishery is small, with only two vessels currently operating from the port of Walvis Bay. Vessels are active 

year-round but with relatively low fishing effort from November to February.  Fishing grounds are located at 

least 730 km to the north of the licence area and there is therefore no spatial overlap of the licence blocks 

with the sector. 
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Figure 5-35: Spatial Distribution of catch taken by the Deep-Sea Crab Fishery (2013 – 2018) in relation 

to licence blocks 2912 and 2913B 

 

5.5.9 Deep-Water Trawl 

The deep-water trawl fishery is a small but lucrative fishing sector directed at the outer Namibian shelf from 

400 m to 1500 m water depth targeting orange roughy (Hoplostethus atlanticus) and alfonsino (Beryx 

splendens). Both species are extremely long-lived and aggregate densely, leading to high catch rates. 

General aggregations of the stock occur between June and August. Fishable aggregations are usually found 

on hard grounds on features such as seamounts, drop-off features or canyons (Branch, 2001).  Off Namibia 

orange roughy has a restricted spawning period of less than a month in late July, when spawning takes 

place in dense aggregations close to the bottom in small areas typically between 10 and 100 km2 in extent 

(Boyer and Hampton 2001b). The fishery uses a similar gear configuration to that used by the demersal 

hake-directed trawl fishery.  Alfonsino is taken primarily as a bycatch in the orange roughy fishery, although 

after the collapse of the orange roughy stock, the deep-water trawl boats continued to fish for alfonsino 

(which is a species more widely distributed than orange roughy and also are not as closely associated with 

bottom substrate). However, with the demise of the orange roughy, the economic incentives to fish in deep-

water was lost and as a result alfonsino catches also effectively stopped.  

Fishing grounds were discovered in 1995/1996 and total catches reached 15500 tons in 1997. At this point 

catch limits were set (see Figure 5-36) and effort was limited to five vessels. Following a steep decline in 

biomass levels, the TAC was decreased from 12 000 tons in 1998 to 1875 tons in 2000. By 2007 the number 

of vessels had dropped to one and total catches declined to 270 tons. The fishery has been closed since 

2007; however, the stock is currently being assessed with a view to considering the viability of re-opening 

the fishery.  The fishery is split into four Quota Management Areas (QMA’s) referred to as “Hotspot”, “Rix”, 

“Frankies” and “Johnies” and TACs are set for each specific QMA (see Figure 5-377).   The licence area 

does not coincide with any of the QMA’s with the closest being “Johnies” situated 47 km north east of the 
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licence area. The historic catches taken with the management area are unavailable, however, Table 5-3 

shows the stock biomass estimates within three of four management areas13. 

 

 

Figure 5-36: TACs issued for Orange Roughy (H. atlanticus) and Alfonsino (B. splendens), Targeted by 

the Namibian Deep-Water Trawl Fishery. 

 

Table 5-3: Relative biomass estimates of orange roughy aggregations (adapted from Boyer et al., 

2001) 

QMA Acoustic estimate (tons) Swept-area estimate (tons) 

1997 1998 1999 2000 1997 1998 1999 2000 

Rix 21 579 7 572 * * ANS ANS 1 006 ANS 

Frankies 17 925 4 940 1 782 4 300 30 995 2 400 3 055 ANS 

Johnies 34 179 3 570 * ANS 57 650 6 980 2 137 3 330 

All three QMAs 73 683 16 082       

ANS Area not surveyed *Behaviour of orange roughy did not permit acoustic assessment 

 

 
13 Authors have been unable to source specific catch in each of the QMAs. The fishery has ceased commercial 
operations due to stock collapse and undertakes research surveys in July month to assess the status of the resource. 
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Figure 5-37: Historic catch and Management Areas Used by the Deep-Water Trawl Fishery (1994–

2007) in relation to licence blocks 2912 and 2913B. 

 

5.5.10 Rock Lobster 

The small but valuable fishery of rock lobster (Jasus lalandii) is based exclusively in the port of Lüderitz. 

Catch is landed whole and is managed using a TAC. Historically, the fishery sustained relatively constant 

catches of up to 9000 tonnes per year until a decline in the late 1960s. Figure 5-38 shows the commercial 

rock lobster TACs and actual catches from 1988 to 2012, with the TAC for 2018/19 set at 200 tonnes. The 

TACs have not been filled in the last 13 years and this is thought to be caused by rough sea conditions that 

inhibit the feeding behaviour of rock lobster and subsequently lower their catchability. The industry lands 

between 50% and 80% of the total TAC each season. The catch season is a six-month period with a closed 

period extending from 1 May to 31 October and highest activity levels are experienced over January and 

February. The number of active vessels correlates to the allocated quota each season with 16 active during 

2014/15 (E. Maletzky pers. com.). The number of active vessels declines towards the end of the season. 

The sector operates in water depths of between 10 and 80 m. Baited traps consisting of rectangular metal 

frames covered by netting, are deployed from small dinghy’s and delivered to larger catcher reefers to take 

to shore for processing. The rock lobster fishing fleet consists of vessels that range in length from 7 m to 

21 m. Traps are usually set in the late morning and allowed to soak overnight before being retrieved by 

winch early the following morning. 
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Figure 5-38: Management Catches and TAC of rock lobster in Namibia from 1986 to 2017 (Source: 

FAO catch statistics). 

 

Within Namibian waters, the lobster stock is commercially exploited between the Orange River border in the 

south to Easter Cliffs/Sylvia Hill north of Mercury Island (approximately 25°S). The fishery is spatially 

managed through the demarcation of catch grounds by management area (see Figure 5-39). The licence 

blocks are located at least 270 km from the outer depth (50 m) at which rock lobster is caught and therefore 

there is no spatial overlap between the licence area and fishing grounds. 

 

 

Figure 5-399: Spatial Distribution of Rock Lobster Catch (2005 – 2016) in relation to licence blocks 2912 

and 2913B. 
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5.5.11 Fisheries Research 

MFMR conducts regular research (biomass) surveys for demersal, mid-water and small pelagic species. In 

some years the Benguela Current Commission may conduct “transboundary” surveys. Swept-area biomass 

surveys for hake are conducted annually to obtain an index of abundance, determine the geographical 

distribution and collect biological information of the stock. From 1990 to 1999, these surveys were conducted 

with the Norwegian R/V Dr Fridtjof Nansen (Sætersdal et al 1999). Since 2000, Namibian commercial 

trawlers (using the same trawl gears as that of the Dr Fridtjof Nansen) were used for the surveys. Since 

2002, the commercial trawler F/V Blue Sea 114 has been used to conduct these surveys. These surveys are 

normally carried out over the period of one month during January and February and cover the entire 

continental shelf from the Angolan to the South African maritime border. The method of abundance 

estimation from these surveys is based on depth stratification and trawls range in depth from 100 m to 600 

m. During trawling the vessel tows the net for a period of 30 minutes at a speed of approximately 3 knots. 

Scientific acoustic surveys are carried out between February and March each year to estimate the biomass 

of small pelagic species (using the survey vessel F/V Welwitchia). These surveys cover the Namibian shelf 

from the coastline to the 500 m depth contour (and up to the 2000 m contour northwards of 18°30´S). The 

vessel surveys along pre-determined transects that run perpendicular to depth contours (East-West / West-

East direction).  

 

6. IMPACT ASSESSMENT 

6.1 Exclusion from Fishing Ground 

Description and Source of Impact 

The project activities that will result in exclusion to fishing grounds are listed below. 

Activity phase Activity 

Mobilisation N/A 

Operation Operation of survey vessel and seismic array 

Seismic acquisition, including the deployment of seismic equipment 

(sources and streamers) and acquisition operations 

Demobilisation N/A 

 

A purpose-built seismic vessel would be contracted to conduct the 3D survey. The acoustic source (airgun 

sound) towed array would consist of up to 36 airguns with operating pressures of 2 000 pound-force per 

square inch (psi). The acoustic source would be situated approximately 50 m behind the seismic vessel at 

approximately 8 m below the surface. The receiver array would consist of between 10 and 14 streamer 

cables extending up to a maximum of 8 800 m astern. The total horizontal spread of the towed streamer 

array would be between 1 100 m and 1 620 m. The streamer cables would be towed at a variable depth of 

between 8 and 25 m and would not be visible. A tailbuoy would mark the far end of each of each of the 

streamer cables. 

The acquisition of high quality seismic data requires that the position of the survey vessel and the array be 

accurately known.  Seismic surveys consequently require accurate navigation of the sound source over pre-

determined survey transects.  This, and the fact that the array and the hydrophone streamers need to be 

towed in a set configuration behind the tow-ship, means that the survey operation has little manoeuvrability 

whilst operating.  For this reason the vessel is considered to be a fixed marine feature that is to be avoided 

by other vessels.  

 
14 Namibia now also has new research vessel, the FV Mirabalis  undertaking routine fishery surveys 
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The temporary exclusion of vessels from entering the safety zone around a seismic survey vessel poses a 

direct impact to fishing operations in the form of loss of access to fishing grounds only if the fishing areas 

for each fishing sector identified overlap. The safety zones aim to ensure the safety of navigation, avoiding 

or reducing the probability of damage to the towed streamer cables.  

 

Project Controls 

Under the Convention on the International Regulations for Preventing Collisions at Sea (COLREGS, 1972, 

Part A, Rule 10), a seismic survey vessel that is engaged in surveying is defined as a “vessel restricted in 

its ability to manoeuvre” which requires that power-driven and sailing vessels give way to a vessel restricted 

in her ability to manoeuvre.  In addition to a statutory 500 m safety zone, a seismic contractor would request 

a safe operational limit (that is greater than the 500 m safety zone) that it would like other vessels to stay 

beyond.  Typical safe operational limits for 3D surveys are illustrated in Figure 6-1.  

 

 

Figure 6-1 Typical configuration and safe operational limits for a 3D seismic survey operation (Source: 

Crowther Campbell & Associates and Centre for Marine Studies, 2001). 

 

The dimension of the exclusion zone to other vessels during the night would be approximately 12 km ahead, 

9 km to either side and 16 km astern of the survey vessel, resulting in a shifting exclusion area of 

approximately 500 km2 within the proposed survey target area.  During the day the exclusion zone - 

approximately 8 km ahead, 6 km to either side and 12 km astern of the survey vessel - would be 240 km2.   

During adverse weather conditions, the survey vessel may move outside of the boundaries of the target 

area and licence block. Although the acoustic source would not be active during production downtime, it is 

unlikely that the towed array would be retrieved during these times and an exclusion zone would still be 

required. 
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At least one escort vessel equipped with appropriate radar and communications would be used to patrol the 

area during the seismic survey to ensure that other vessels adhere to the safe operational limits. The support 

vessel would assist in alerting other vessels (e.g. fishing, transport, etc.) about the proposed survey and the 

lack of manoeuvrability of the seismic vessel.  

 

Sensitivity of Receptors 

An overview of the Namibian fishing industry and a description of each commercial sector is presented in 

Section 5. Only one commercial fisheries sectors operates within licence blocks 2912 and 2913B; namely 

the large pelagic longline fishery.  

Sensitivity herein refers to the ability of the fishing industry to operate as expected considering a project-

induced change to their normal fishing operations. The sensitivity of a particular fishing sector to the impact 

of an exclusion zone would differ according to the degree of disruption to fishing operations. The current 

assessment considers this to be related to the type of gear used by the particular fishery and the probability 

that the fishing operation can be relocated away from the affected area (the exclusion zone) into alternative 

fishing areas. For instance, those that set fishing gear for extended periods (i.e. rock lobster traps anchored 

at seabed or drifting long-lines) are more susceptible to exclusion than those more mobile operations (i.e. 

trawl nets are towed directly behind the vessel).  

In the case of the large pelagic longline sector, while the gear is mobile and the stock transient, this stock 

may only be available in a specific area for a specific period of time and alternative area may not be viable 

as the preferred area is predicated on the resource being available at a specific time and place. Large 

pelagic longline fishing effort is widespread predominantly along the shelf break between the 500 m and 

2 000 m isobaths.  Thus, grounds used by the pelagic longline fishery coincide with the survey area (see 

Figure 5-23).  Over the period 2004 to 2019, an average 7.01 tons of catch per year was taken within the 

licence area (0.23% of total national landings).  Average annual effort expended within the area amounted 

to 6400 hooks (0.22% of total national effort). However, considering the highest catch during this period of 

27.66 tons 23 600 hooks) in 2014, the catch taken within the licence area amounts to only 0.86% of the total 

national landings by the sector.  Effort occurs year-round with higher levels of fishing effort expected from 

March to the end of May (see Figure 5-22).    

Pelagic longline vessels set a drifting mainline, which are up to 100 km in length, and a vessel’s 

manoeuvrability is severely restricted during the hauling of long-lines.  Thus, a vessel cannot easily 

manoeuvre out of the way of an approaching seismic vessel.  In the event of an emergency, a line may 

however be dropped to be hauled in at a later stage.  This, however, could still result in a line becoming 

entangled within the seismic array. Based on the above, the sensitivity of the large pelagic longline sector 

is thus considered to be medium.    

 

Impact assessment 

The seismic surveys are expected to take between five and seven months to complete, commencing Q4 

2020. Therefore the potential impact of fishing exclusion would be of short-term duration.  

Given the location of the licence area in deep waters and out of range of the majority of fishing sectors, 

there is overlap of operational areas only with the large pelagic longline sector.  

Long-line vessels targeting pelagic tuna species and swordfish operate extensively around the entire coast 

along the shelf-break and into deeper waters.  The large pelagic long-line sector caught approximately 

0.86% of the total national landings within the licence area. Fishing activity is conducted year-round and 

increases inshore of the licence area towards the shelf break. The impact of exclusion from fishing ground 

is considered to be medium intensity but overall low magnitude to the sector due to the short-term duration 

and regional extent (although localised at any one time) of the impact. The sensitivity of the sector in 

considered to be medium (susceptible to a change in normal fishing operations) and the probability of the 
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impact occurring is considered to be highly likely (see Table 6-1). The impact is assessed to be of overall 

LOW significance and fully reversible. 

The tuna pole (or baitboat) sector targeting albacore tuna operates seasonally in southern Namibia, 

primarily off Tripp Seamount. Although there has historically been evidence of sporadic fishing reported 

within the licence area, since 2004 there has been no fishing reported within the licence area and the main 

fishing grounds are situated inshore of the licence area around Tripp Seamount. There is no impact 

expected on the sector. 

The purse-seine fishery operates northward of the licence areas, with the main commercial fishing grounds 

situated at least 480 km from the licence areas. There is no impact expected on the sector. 

Fishing grounds for the midwater trawl fishery are situated 400 km north of the licence area and there is 

no impact expected on the fishery. 

Demersal trawling (targeting hake and monk) occurs 75 km east of the licence areas and there is no 

operational overlap and no impact expected on the fishery. 

The demersal long-line sector (also targeting hake) operates at least 50 km east of the licence areas and 

there is no operational overlap and no impact expected on the fishery. 

Line-fishing occurs 250 km north-east of the licence blocks and there is no evidence of fishing effort having 

taken place within the licence area and no impact expected on the sector. 

Fishing grounds for deep-sea crab extend from the Angolan border to approximately 23°S and there is no 

evidence of fishing having taken place within the licence area and therefore no impact expected on the 

fishery. 

The deep-water trawl fishery for orange roughy and alfonsino is currently closed and, if reopened, would 

be strictly limited to designated quota management areas. There is no overlap between the licence blocks 

and the closest QMA “Johnies” which is situated 47 km north-east of the licence block. There is therefore 

no impact expected on the fishery. 

The rock lobster stock is commercially exploited within Namibian waters southward of 25°S to the South 

African border. The licence blocks are located at least 270 km from the 50 m depth contour (the approximate 

maximum depth at which fishing takes place) and no impact is expected on the sector. 

 

Mitigation 

In order to reduce the disruption of fishing activities and to minimise the likelihood of fishing gear 

entanglements with the survey vessel towed array, the following mitigation measures are recommended. 

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 the Association of Namibian Fishing 

Industries and the Namibian Large Pelagic and Hake Longlining Association. 

Other key stakeholders should be notified prior to commencement and on completion of the project. These 

include; Directorate of Maritime Affairs, South African HydroSAN, Namibian Ports Authority and the MFMR 

Monitoring, Control and Surveillance Unit in Walvis Bay (Vessel Monitoring System in particular). 

For the duration of the survey, a navigational warning should be broadcast to all vessels via Navigational 

Telex (Navtext) and Luderitz 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.  
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No. Mitigation measure 

1 Inform affected fishing operators via email or other means of the proposed survey at least three weeks prior 
to commencement.  Notification should include details of (1) the co-ordinates of the vessel area of operation 
inclusive of the acquisition area, run-ins and vessel turning circles, (2) an indication of the proposed survey 
timeframes, (3) an indication of the required safety zone around the vessel, and (4) provide details on the 
support vessels servicing the seismic operation. 

The following affected stakeholders have been identified: 

• Fishing industry / associations: Association of Namibian Fishing Industries, Namibian Large Pelagic 
and Hake Longlining Association. 

• Other key stakeholders: Directorate of Maritime Affairs, South African HydroSAN, Namibian Ports 
Authority and the MFMR Monitoring, Control and Surveillance Unit in Walvis Bay (Vessel Monitoring 
System in particular). 

These stakeholders should again be notified when the seismic survey vessel and support vessels are off 
location. 

2 Request, in writing, the HydroSAN to broadcast a navigational warning via Navigational Telex (Navtext), 
Lüderitz Port Control and Walvis Bay radio for the duration of the activity. 

3 A Fisheries Liaison Officer (FLO) will be present on board the seismic vessel or support/guard vessel for the 
duration of the survey in order to facilitate communications between the seismic and fishing vessels in the 
project area.   

4 For the duration of the survey, a daily survey look-ahead should be circulated via email to key fishing 
association 

5 The lighting on the seismic vessel and support vessels should be managed to ensure that they are sufficiently 
illuminated to be visible to fishing vessels, as well as ensure that it is reduced to a minimum compatible with 
safe operations. 

6 Notify any fishing vessels at a radar range of 10 nautical miles from the seismic vessel via radio regarding 
the safety requirements. 

7 Establish a functional grievance mechanism that allows stakeholders to register specific grievances related 
to operations, by ensuring they are informed about the process and that resources are mobilized to manage 
the resolution of all grievances, in accordance with the Grievance Management procedure. 

 

Residual Impact 

This potential impact cannot be eliminated because the safety zone will be enforced around the vessel 

during survey operations.  With the implementation of the project controls and mitigation measures, the 

residual impact will reduce to VERY LOW significance (see Table 6-1) for the large pelagic long-line sector. 
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Table 6-1  Impact of Exclusion of Large Pelagic Long-Line Sector from Fishing Ground 

1 Exclusion of Fisheries from Fishing Grounds - Large Pelagic Long-Line 

Project Phase: Seismic Survey 

Type of Impact Direct 

Nature of Impact Negative 

  Pre-Mitigation Impact Residual Impact 

Sensitivity of Receptor MEDIUM MEDIUM 

  

Fishing operators are susceptible to project-related changes given they are not fully resilient to the 

survey-related impacts but are generally able to adapt to such changes albeit with some diminished 

quality of life. 

Magnitude (or 

Consequence) LOW VERY LOW 

Intensity Medium Medium 

  
Exclusion area could be up to 500 km2 in extent and survey may overlap with the period of high 

fishing effort, the catch recorded in the survey is minimal (1.3%). 

Extent Regional Regional 

  Impact is confined to within the licence area 

Duration Short Term Short Term 

  Limited to duration of survey  (4 months) 

Significance LOW VERY LOW 

Probability Possible Possible 

Confidence High High 

Reversibility  Fully Reversible Fully Reversible 

Loss of Resources Low Low 

Mitigation Potential Very Low Low 

Cumulative potential Possible Possible 

 

 

6.2 Impact of Sound on Catch Rates 

Description and source of Impact 

In addition to the potential impacts of exclusion to fishing areas, international research has shown that the 

noise energy generated during seismic surveys may cause mortality, physiological damage, masking effects 

and/or behavioural responses from fish and invertebrates (Caroll et al 2017). The potential impact of 

elevated underwater sound on fish can be grouped into four types of effects: 

• Mortality or lethal effects: life threatening physical injuries, including death and severe physical 

injury. Fish mortality is associated with very high source noise levels, with fish in close proximity to 

the noise source (for example, underwater explosions).  Susceptibility to mortality at a particular 

sound level can vary between fish species, for example shellfish and fish without swim bladders can 

typically survive higher noise levels. 

• Physiological effects: non-life threatening physical injuries, such as temporary or permanent 

auditory damage.  The type and severity of physiological effects at different noise levels can also 

differ between species.  Some fish detect and respond to sound predominantly by detecting particle 

motion in the surrounding fluid; others are capable of detecting sound pressure via the gas bladder. 

• Masking effects: the reduction in the detectability of a sound as a result of the simultaneous 

occurrence of another noise. Masking noise interferes with the ability of the animal to detect and 

respond to biologically relevant sounds. 
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• Behavioral effects: include perceptual, stress and indirect effects of which the most common are 

startle responses or avoidance of an area.  Behavioral responses can vary with species and 

sometimes extend over large distances, until the noise decreases below the background sound 

level.  

 

Threshold levels for underwater noise impacts on fish have been the subject of research over many years, 

however the majority of that research has focused on the potential for physiological effects (injury or 

mortality) rather than on quantifying noise levels with behavioural effects.  A review of the literature and 

guidance on appropriate thresholds for assessment of underwater noise impacts are provided in the 2014 

Acoustical Society of America (ASA) Technical Report Sound Exposure Guidelines for Fishes and Sea 

Turtles (ASA, 2014)15.  

The ASA Technical Report includes thresholds for mortality (or potentially mortal injury) as well as degrees 

of impairment such as temporary or permanent threshold shifts (TTS or PTS, indicators of hearing damage). 

Separate thresholds are defined for peak noise and cumulative impacts (due to continuous or repeated 

noise events) and for different noise sources (e.g. explosives, pile driving, and continuous vessel noise, 

drilling or dredging). In relation to fish behavioural impacts, the ASA Technical Report includes a largely 

qualitative discussion, focussing on long term changes in behaviour and distribution rather than startle 

responses or minor movements. The ASA qualitative approach to responses to seismic airguns includes 

definitions of effects at three distances from the source defined in relative terms: Near (N): this distance 

typically refers to fish within tens of meters from the noise source; Intermediate (I): distances within hundreds 

of meters from the noise source; and Far (F): fish within thousands of meters (kilometres) from the noise 

source. The ASA does provide numeric noise thresholds for physiological effects for some fish (those where 

the swim bladder is involved in hearing).  However, for most effects and categories of fish the risk of effect 

is described qualitatively as low, moderate or high risk.  Most tuna, a key species targeted by the large 

pelagic longline and tune pole sectors, do not have a swim bladder.  For continuous noise of this type at 

distances far from the source, there is a low risk of adverse behavioural responses for any fish types. A 

moderate risk of masking effects is identified in the “far” range of distances for fish without a swim bladder, 

i.e. of the order of kilometres from the noise source. 

A Sound Transmission Loss Modelling (STLM) study for the proposed surveys was undertaken by SLR 

Consulting Australia (Pty) Ltd, in order to forecast sound levels of various metrics, including peak sound 

pressure levels (Pk SPLs), root-mean-square sound pressure levels (RMS SPLs), and single-pulse and 

cumulative sound exposure levels (SELs) at receiving locations within and adjacent to the survey blocks. 

 

The following components were included in the model: 

• Array source modelling – modelling of the sound energy emissions from the 3 480 cubic inch (CUI) 

Boltgun 1900LLXT/1500LL array assumed to be used in the surveys, including its far-field signature 

and power spectral density (PDS); 

• Short-range modelling – prediction of the received SELs at distances up to four kilometres from the 

source array.  Short range modelling is used to assess the potential high-risk immediate noise 

impact to marine fauna species of interest. 

• Long-range modelling – prediction of the received SELs over a range of tens to hundreds of 

kilometres.  This modelling assesses the noise impacts to more distant sensitive marine areas; and  

• Cumulative modelling – prediction of the received cumulative SELs within a 24-hour period 

(SEL24hr) for a typical survey operation scenario.  

 
15 See also: Hawkins, A.D., Pembroke, A.E. and A.N. Popper. 2014. Information gaps in understanding the effects of 

noise on fishes and invertebrates.  Rev Fish Biol Fisheries (2015) 25:39-64 
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The noise modelling results were analysed to identify zones of impact for fish species (as one of the species 

of concern) based on relevant noise impact assessment criteria. The noise effects assessed include 

physiological effects (physical injury/permanent threshold shift (PTS) and temporary threshold shift (TTS)) 

to either immediate impact from single airgun pulses or cumulative effects of exposure to multiple airgun 

pulses over a period of 24 hours. 

Sensitivity and hearing range is highly variable amongst fish species. Data indicates that fish possessing a 

swim bladder are more sensitive to impulsive sounds, such as those generated by airguns, than fish without 

swim bladders (Popper et al., 2014).  Fish species which may be affected by underwater disturbances may 

broadly be grouped into three categories; cartilaginous fish without gas-filled chambers or swim bladders, 

fish with swim bladders where hearing is independent of gas-filled chambers or swim bladders and lastly 

fish which are most sensitive to sound pressure through otophysic connections between pressure receptive 

organs and the inner ear (Carroll et al. 2017)). Table 6-2 lists the cumulative and peak Sound Elevation 

Levels (SEL) at which different types of effects have been identified for each of these categories of fish 

(Popper et al., 2014).  Based on these noise exposure criteria, relatively high to moderate behavioural risks 

are expected at near to intermediate distances (tens to hundreds of meters) from the source location. 

Relatively low behavioural risks are expected for fish species at far field distances (thousands of meters) 

from the source location. 

Studies have shown that physical damage to fish caused from seismic sources occurs only in the immediate 

vicinity of the airguns, in distances of less than a few meters (Gausland 2003). Whilst adult fish can flee 

from airgun noise, eggs and larvae area unable to do so and therefore may be affected by an acoustic 

signal. Dalen and Mæsted (2008) concluded that the impact of airguns on fish eggs and larvae accounts for 

an insignificant amount of mortality compared to the natural mortality rate per day for most fish species at 

that life stage. 

 

Table 6-2 Noise exposure criteria for seismic airguns – fish (Popper et al., 2014) 

Type of animal 

Mortality and 

potential 

mortal injury 

Impairment 

Behaviour Recovery injury TTS Masking 

Fish: no swim 

bladder 

(particle motion 

detection) 

>219 dB SEL24hr, 

 or 

>213 dB Pk SPL 

>216 dB SEL24hr  

or 

>213 dB Pk SPL 

>>186 dB 

SEL24hr 

(N) Low 

(I) Low 

(F) Low 

(N) High 

(I) Moderate 

(F) Low 

Fish: swim 

bladder is not 

involved in 

hearing (particle 

motion 

detection) 

210 dB SEL24hr 

or 

>207 dB Pk SPL 

203 dB SEL24hr  

or 

>207 dB Pk SPL 

>>186 dB 

SEL24hr 

(N) Low 

(I) Low 

(F) Low 

(N) High 

(I) Moderate 

(F) Low 

Fish: swim 

bladder 

involved in 

hearing 

(primarily 

pressure 

detection) 

207 dB SEL24hr 

or 

>207 dB Pk SPL 

203 dB SEL24hr  

or 

>207 dB Pk SPL 

186 dB SEL24hr 

(N) Low 

(I) Low 

(F) Moderate 

(N) High 

(I) High 

(F) Moderate 

Fish eggs and 

fish larvae 

>210 dB SEL24hr  

or 

>207 dB Pk SPL 

(N) Moderate 

(I) Low 

(F) Low 

(N) Moderate 

(I) Low 

(F) Low 

(N) Low 

(I) Low 

(F) Low 

(N) Moderate 

(I) Low 

(F) Low 

 

Notes: peak sound pressure levels (Pk SPL) dB re 1 μPa; Cumulative sound exposure level (SEL24hr) dB re 1 μPa2·s. 

Relative risk (high, moderate, low) is given for animals at three distances from the source defined in relative terms 

as near (N), intermediate (I), and far (F). 
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Behavioural responses to impulsive sounds are varied and include leaving the area of the noise source 

(Dalen and Rakness 1985; Dalen and Knutsen 1987; Løkkeborg 1991; Skalski et al. 1992; Løkkeborg and 

Soldal 1993; Engås et al. 1996; Wardle et al. 2001; Engås and Løkkeborg 2002; Hassel et al. 2004), 

changes in depth distribution and feeding behaviour (Chapman and Hawkins 1969; Dalen 1973; Pearson et 

al. 1992; Slotte et al. 2004), spatial changes in schooling behaviour (Slotte et al. 2004), and startle response 

to short range start up or high level sounds (Pearson et al. 1992; Wardle et al. 2001). Behavioural responses 

could lead to decreased catch rates if fish move out of important fishing grounds (Hirst and Rodhouse 2000).   

A number of studies have reported reductions in catch rates of fish during and after seismic surveys. The 

observed declines in catch rates differed considerably from study to study as did the distance from the 

seismic sound source at which reductions in catch rates were measured. Hirst and Rodhouse (2000) 

compiled the results of a number of results from experiments, which indicated a range from 1 km to greater 

than 33 km.  The observed duration of impacts ranged from approximately 12 hours to up to 10 days. 

Variability in findings is related to the sensitivity of different fish species to noise, the gear-type used across 

different fisheries, and abiotic factors e.g. water depth which affects the transmission of sound in water. 

Table 6-3 summarises catch reductions for the species Atlantic cod (Gadus morhua), haddock 

(Melanogrammus aeglefinus) and rockfish (Sebastes spp.). Note that Table 6-3 does not present results of 

catch rate affects for tuna or tuna-like species such as those targeted by the large pelagic longline and tuna 

pole fisheries. 

 

Table 6-3 Reduction in fish catch rates as a result of seismic survey activity (Council, A. M. C. 2014). 

Species Gear type 
Noise level of 

seismic testing 
Catch reduction Source 

Atlantic cod 

(Gadus morhua) 

Trawl 250 dB 46-69% lasting at least 5 days Engas et al. 1993 

Longline 250 dB 17-45% lasting at least 5 days Engas et al. 1993 

Longline Undetermined, 

9.32 miles 

from source 

55-79% lasting at least 24 hours Lokkeborg and 

Soldal, 1993 

Haddock 

(Melanogrammus 

aeglefinus) 

Trawl 250 dB 70-72% lasting at least 5 days Engas et al. 1993 

Longline 250 dB 49-73% lasting at least 5 days Engas et al. 1993 

Rockfish 

(Sebastes spp.) 

Longline 223 dB 52% - effect period not 

determined 

Skalski et al. 1992 

 

The zones of impact of pulsed sounds on behavioural responses of fish were not modelled in the STLM 

because of the variability in published findings on the topic. However, if a precautionary approach is adopted, 

a sound range of 161 to 166 dB re 1 µPa RMS may be used as an indicator of sound pressure level at which 

behavioural modifications of fish start to take place. The STLM results predict a RMS SPL of 160 dB re 

1µPa at a horizontal distance of 4 000 m from the source array (SLR 2020b). 

 

Project Controls 

A FLO will be present on board the seismic vessel or support/guard vessel for the duration of the survey in 

order to facilitate communications between the seismic and fishing vessels in the project area. 

 

Sensitive receptors 

The sensitivity of each of the fishing sectors identified in this assessment depends on the proportional 

overlap of the affected area with fishing grounds as well as the vulnerability of the fish species targeted by 

each of the sectors. The greatest risk of physiological injury from seismic sound sources is for species with 

swim-bladders (e.g. hake and other demersal species targeted by demersal longline and demersal trawl 
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fisheries). In many of the large pelagic species, however, the swim-bladders are either underdeveloped or 

absent, and the risk of physiological injury through damage of this organ is therefore lower (Pisces, 2020).  

Large pelagic longline fishing effort is widespread predominantly along the shelf break between the 500 m 

and 2 000 m isobaths.  Thus, grounds used by the pelagic longline fishery coincide with the survey area 

(see Figure 5-23).  Over the period 2003 to 2019, an average 7.01 tons of catch (6400 hooks) per year has 

been recorded within the licence area.  However, considering the highest catch during this period of 27.66 

tons 23 600 hooks) in 2014, the catch taken within the licence area amounts to only 0.86% of the total 

national landings by the sector.  Effort occurs year-round with higher levels of fishing effort expected from 

March to the end of May (see Figure 5-22).  Based on the above, the sensitivity of the large pelagic longline 

sector is thus considered to be medium.    

Aggregations of tuna are targeted by the pole-and-line fishery between December and May near Tripp 

Seamount at a distance of approximately 85 km east of the licence blocks. Sound levels are likely to 

attenuate to below the threshold at which a behavioural response from fish would be expected at a distance 

of 4 km from the source array. Therefore it is considered unlikely that the catch rates of the pole-and-line 

sector would be affected at Tripp Seamount. 

 

Impact assessment 

The results of the STLM study (SLR 2020b) were analysed to identify zones of impact for fish species 

(amongst other marine fauna species of concern) based on relevant noise impact assessment criteria. The 

noise effects assessed included physiological effects (physical injury/permanent threshold shift (PTS) and 

temporary threshold shift (TTS)) and behavioural disturbance due to either immediate impact from single 

airgun pulses or cumulative effects of exposure to multiple airgun pulses over a period of 24 hours. 

Table 6-4 below outlines the predicted maximum SELs and the estimated Pk SPLs and RMS SPL across 

the water column for all azimuths as a function of horizontal distance from the source array, for water depth 

range within the survey area, based on the short range SEL modelling results of the report.  

 

Table 6-4 The maximum SELs, Pk SPLs and RMS SPL across the water column for all azimuths as 

a function of distance from the source array for water depth range assessed (2400 m–3600 m) (SLR, 2020b) 

Horizontal distance from 

the source array, m 

The predicted maximum levels across the water column for all azimuths, for 

water depth range assessed (2 400m – 3 600m) 

SEL, dB re 1 μPa2·s Pk SPL, dB re 1µPa RMS SPL, dB re 1µPa 

10 215 240 233 

20 210 235 228 

50 196 221 214 

80 192 217 210 

100 190 215 208 

200 184 209 202 

500 176 201 194 

800 171 196 189 

1 000 168 193 186 

2 000 162 187 170 

4 000 153 178 160 

 

The zones of impact on fish of impulsive signal emissions from the array source are presented in Table 6-

5. The results relate only to physiological effects on fish. The zones of potential injuries were predicted to 

be within 250 m from the array for fish species with a swim bladder and 120 m for fish species without a 

swim bladder. The zone of potential impact was predicted to be within 250 m for fish eggs and larvae. 
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Table 6-5 Zones of immediate impact from single pulses for mortality and recovery injury to fish, fish 

eggs and fish larvae (SLR, 2020b) 

Type of animal 

Zones of impact – maximum horizontal distances  

from source to impact threshold levels 

Mortality and potential mortal injury Recovery injury 

Criteria - Pk SPL  

dB re 1µPa 

Maximum threshold 

distance, m 

Criteria - Pk SPL  

dB re 1µPa 

Maximum threshold 

distance, m 

Fish: no swim bladder 

(particle motion 

detection) 

> 213  120 >213 120 

Fish: swim bladder is not 

involved in hearing 

(particle motion 

detection) 

>207 250 >207 250 

Fish: swim bladder 

involved in hearing 

(primarily pressure 

detection) 

>207 250 >207 250 

Fish eggs and fish larvae >207 250 NA NA 

 

The cumulative sound fields based on one assumed 24-hour survey operation were modelled and the zones 

of cumulative impact (i.e. the maximum horizontal perpendicular distances from assessed survey lines to 

cumulative impact threshold levels) are presented in Table 6-6. The zones of potential mortal injuries for 

fish species with and without a swim bladder, and for fish eggs and larvae are predicted to be within 40 m 

from the survey lines. For recoverable injury, the zones of impact are predicted to be within 10 m from the 

survey lines for fish without a swim bladder, and within 50 m for fish with a swim bladder. The zones of TTS 

effect for fish species with and without swim bladders are predicted to be within 1 200 m from the survey 

lines for the 24-hour survey operation scenario considered. 

 

Table 6-6 Zones of cumulative impact from multiple pulses for mortality and recovery injury to fish, 

fish eggs and fish larvae (SLR, 2020b) 

Type of animal: 

Fish 

Zones of impact – maximum horizontal perpendicular distances  

from assessed survey lines to cumulative impact threshold levels  

Mortality and  

potential mortal injury 
Recoverable injury TTS 

Criteria - 
SEL24hr 

dB re 1 
µPa2·s 

Maximum 
threshold 

distance, m 

Criteria - SEL24hr 

dB re 1 µPa2·s 

Maximum 
threshold 

distance, m 

Criteria - 
SEL24hr 

dB re 1 
µPa2·s 

Maximum 
threshold 

distance, m 

No swim bladder 

(particle motion 

detection) 

219 10 216 10 186 1 200 

Swim bladder is not 

involved in hearing 

(particle motion 

detection) 

210 20 203 50 186 1 200 

Swim bladder 

involved in hearing 

(primarily pressure 

detection) 

207 40 203 50 186 1 200 

Fish eggs and fish 

larvae 
210 20 NA NA NA NA 
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The zones of potential injuries to fish from operational airguns were predicted to be within 250 m (horizontal 

distance) from the array for fish species with a swim bladder and 120 m for fish species without a swim 

bladder.  The zone of potential impact on fish eggs and larvae was assessed to be 250 m from the source 

array. Previous studies have found that the impact of the acoustic source on fish eggs and larvae accounts 

for an insignificant amount of mortality compared to the natural mortality rate per day for most fish species 

at that life stage (Dalen and Mæsted, 2008). 

The zones of impact of pulsed sounds on behavioural responses of fish were not modelled in the STLM 

because of the variability in published findings on the topic. However, if a precautionary approach is adopted, 

a sound range of 161 to 166 dB re 1 µPa RMS may be used as an indicator of sound pressure level at which 

behavioural modifications of fish start to take place. The STLM results predict a RMS SPL of 160 dB re 

1µPa at a horizontal distance of 4 000 m from the source array (SLR 2020b). For the purposes of this 

assessment, we have assumed that the catch rates for each of the fishing sectors that operate within 

4 000 m from the licence area could be affected, but that changes in fish behaviour and consequently catch 

rates would not be likely at a distance of more than 4 000 m from the licence area.  

Although the survey may overlap with the period of high fishing effort, the extent of the impact in terms of 

behavioural avoidance from the firing airgun is limited to between 4 and 5 km from the area of operation. 

This area overlaps only the fishing grounds of the large pelagic longline fishery. The is considered to be of 

MEDIUM sensitivity based on the vulnerability to noise of the targeted species as well as the area of overlap 

with fishing ground.  The intensity of the impact on the large pelagic long-line sector has been rated MEDIUM 

and the scale of the impact has been rated as REGIONAL in extent. Note that the affected area does not 

include the important fishing grounds of Tripp Seamount, which are situated at least 80 km from the affected 

area. Behavioural effects are generally short-term, with duration of the effect being less than or equal to the 

duration of exposure, although these vary between species.  The effects on catch rates have been shown 

to persist for up to 10 days after the exposure. The potential impact on catch rates could therefore be 

considered to be of temporary or short-term duration.  

Table 6-7 lists the impact ratings of sound on the catch rates of the large pelagic long-line fishery. The 

impact is assessed to be of LOW magnitude, fully reversible, and of overall LOW significance. 

The area affected by significant noise levels impact does not coincide with fishing grounds of the pole-and-

line, small pelagic purse-seine, water trawl, demersal trawl, demersal longline, line-fish, deepsea crab, deep-

water trawl and rock lobster fisheries. There is no impact expected on these sectors. 

 

Mitigation 

In order to reduce the disruption of fishing activities, the same mitigation is recommended as for the 

exclusion impact above.  These mitigation measures are unlikely to reduce the significance of potential 

impacts, but they would minimise disruptions to survey and fishing operations.  The mitigation measure 

proposed in the marine faunal assessment report (Pulfrich 2020) is that the initiation of airgun firing be 

carried out as “soft-starts”16 thus allowing fish to avoid potential physiological injury but it is considered 

unlikely that this would mitigate effects on catch rates in the wider area. 

 

Residual impact 

The potential impacts cannot be eliminated due to the nature of the seismic sound source required during 

surveying.  With the implementation of the mitigation measures, which will ensure good communication and 

coordination with the large pelagic longline sector allowing them to focus fishing in other areas, the intensity 

of the impact will reduce to low.  The residual impact reduces to VERY LOW significance for the large 

pelagic long-line sector. 

 
16  Soft start procedures: the acoustic source must be initiated at the lowest power setting, with gradual ramp-up of the 
acoustic source over a 20-minute period until the full operating power level is reached 
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Table 6-7 Impact of Sound on Catch Rates for Large Pelagic Long-Line Sector. 

2 Impact of Sound on Catch Rates: Large Pelagic Long-Line  

Project Phase: Seismic / Sonar Surveys 

Type of Impact Indirect 

Nature of Impact Negative 

  Pre-Mitigation Impact Residual Impact 

Sensitivity of Receptor MEDIUM MEDIUM 

  

Fishing operators are susceptible to project-related changes given they are not fully resilient 

to the survey-related impacts but are generally able to adapt to such changes albeit with 

some diminished quality of life. 

Magnitude (or Consequence) LOW VERY LOW 

Intensity MEDIUM LOW 

  
Overlap of the survey area with the large pelagic longline catch (1.3%) and the extent of 

behavioural avoidance from the firing airgun (4-5 km) 

Extent Regional Reginal 

  Survey area (Limited to 4 000 m from the air gun at any one time) 

Duration Short-term Short-term 

  Limited to the duration of the survey 

Significance LOW VERY LOW 

Probability Possible  Possible  

Confidence Medium Medium 

Reversibility  Fully reversible Fully reversible 

Loss of Resources Low Low 

Mitigation Potential Low Low 

Cumulative potential Possible  Possible  

 

 

6.3 Unplanned Events 

6.3.1 Accidental Release of Oil at Sea 

 

Description and Source of Impact  

The project activities likely to result in an accidental release of diesel / oil are listed below are provided 

below: 

Project phase Activity 

Mobilisation Vessel accident 

Operation Bunkering of fuel 

Vessel accident 

Demobilisation Vessel accident 

 

These activities (or event) are described further below: 

• Small instantaneous spills of marine diesel at the surface of the sea can potentially occur during 

operation during bunkering and such spills are usually of a low volume. 

• Larger volume spills of marine diesel will occur in the event of a vessel collision or vessel accident. 
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Oil spilled in the marine environment would have an immediate detrimental effect on water quality, with toxic 

effects potentially resulting in mortality (e.g. suffocation and poisoning) or sub-lethal (e.g. respiratory 

damage) effects on marine fauna. An oil spill can also result in several indirect impacts on fishing.  These 

include: 

• Exclusion of fisheries from polluted areas and displacement of targeted species from normal feeding 

/ fishing areas, both of which could potentially result in a loss of catch and / or increased fishing effort; 

• Mortality of animals (including eggs and larvae) leading to reduced recruitment and loss of stock (e.g. 

mariculture); and 

• Gear damage due to oil contamination. 

Oil contamination could potentially have the greatest impact on commercial fisheries for rock lobster and 

sessile filter feeders (e.g. mussels) and grazers (e.g. abalone).  Mortality is expected to be high on filter 

feeders and, to a lesser extent, grazers.  These species have low mobility and no means to escape 

contamination and ultimately mortality.  Thus, mariculture facilities (e.g. in Lüderitz and Walvis Bay) could 

be impacted if a spill extended into these areas.  For a large oil spill, fishing / mariculture activities and 

revenues could be affected over a wide area until such time as the oil has either been dispersed or broken 

down naturally.  

 

Project Controls 

The operator, through General Specification GS EP ENV 001, will ensure that the proposed seismic survey 

is undertaken in a manner consistent with good international industry practice and BAT.  The primary 

mitigation measure for avoiding the impacts of an accidental oil spill is to prevent any such spill from taking 

place.  This is done through both technology applications, as well as operational controls.  Escort vessels 

with appropriate radar and communications will be used during the operation to warn vessels that are in 

danger of breaching the safety/exclusion zone. 

In the event of a spill incident, the project will implement an emergency response system to mitigate the 

consequences of the spill.   

• Regulation 37 of MARPOL Annex I will be applied, which requires that all ships of 400 gross tonnage 

and above carry an approved Shipboard Oil Pollution Emergency Plan (SOPEP).  The purpose of a 

SOPEP is to assist personnel in dealing with unexpected discharge of oil, to set in motion the 

necessary actions to stop or minimise the discharge, and to mitigate its effects on the marine 

environment. 

• Project vessels will be equipped with appropriate spill containment and clean-up equipment, e.g. 

booms, dispersants and absorbent materials.  All relevant vessel crews will be trained in spill clean-

up equipment use and routine spill clean-up exercises.   

 

Sensitivity of Receptors 

As described in Section 6.1. The sensitivity of the large pelagic longline sector is considered to be 

medium.  Both Lüderitz and Walvis Bay support near shore mariculture activities.  These activities are far 

removed from the survey area and proposed operation activities (e.g. bunkering) and as such the 

sensitivity for mariculture is considered to be medium. 
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Impact assessment 

The licence areas coincide with fishing grounds used by the large pelagic long-line sector. Thus, a small 

operation spill could affect these sectors depending on the actual spill location.  The dominant wind and 

current direction will ensure that any spill in the survey area moves mainly in a north-westerly away from 

Tipp Seamount and coast.  Thus, any spill offshore, which will disperse rapidly (5 days), is unlikely to have 

an impact on these sensitive features.   

The effects of oil spills would potentially have the greatest impact on sessile filter feeding (e.g. mussels 

and oysters) and grazing species (e.g. abalone) resulting in mortality through physical clogging and or 

direct absorption. Although unlikely, a small operational spill close to Lüderitz Lagoon from vessels 

travelling to and from the survey location could impact mariculture activities, which take place in sheltered 

bays and are highly sensitive to water quality variability. For mariculture, any pollution associated with 

either uncontained oil drifting into Walvis Bay or Lüderitz Bay, or increases in hydrocarbons and or heavy 

metals as well as any associated anoxia could be devastating for the industry resulting in complete loss of 

any stock being held in the designated water areas. 

The potential impact on fishing is considered to be localised, of low (large pelagic long-line) to medium 

(mariculture) intensity in the short-term.  Thus, the impact is considered to be of VERY LOW significance.  

 

Mitigation 

The use of dispersants, although appropriate for offshore areas are not likely to be suitable in the vicinity 

of mariculture rafts and other mariculture activities due to contamination of filter feeding species such as 

mussels and oysters. Ensure offshore bunkering is not undertake in the following circumstances: 

• Wind force and sea state conditions of ≥6 on the Beaufort Wind Scale; 

• During any workboat or mobilisation boat operations; 

• During helicopter operations;  

• During the transfer of in-sea equipment; and 

• At night or times of low visibility. 

 

 

Residual impact 

With the implementation of the above-mentioned intrinsic mitigation measures, the residual impact would 

remain VERY LOW significance for small spills (see Table 6-8).   
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Table 6-8 Impact of Accidental Release of Oil at Sea on Fisheries Sectors. 

3 
Impact of Accidental Release of Oil at Sea 

Fisheries Sectors  

Project Phase: Seismic / Sonar Surveys 

Type of Impact Direct 

Nature of Impact Negative 

  Pre-Mitigation Impact Residual Impact 

Sensitivity of Receptor MEDIUM MEDIUM 

  large pelagic longline and mariculture 

Magnitude (or 

Consequence) VERY LOW VERY LOW 

Intensity LOW to MEDIUM LOW 

  LOW (large pelagic longline) to MEDIUM (mariculture) 

Extent Local Local 

  Limited to the licence area or transit routes between port and licence area 

Duration Short-term Short-term 

  Limited to the duration of the survey 

Significance 
VERY LOW (large pelagic longline and 

mariculture) 
VERY LOW (large pelagic longline and 

mariculture) 

Probability Possible (offshore) - Unlikely (nearshore) Unlikely 

Confidence Medium Medium 

Reversibility  Fully Reversible Fully Reversible 

Loss of Resources Low Low 

Mitigation Potential Low Low 

Cumulative potential Unlikely  Unlikely  

 

6.3.2 Loss of Equipment at Sea 

 

Description and Source of Impact  

The project activities are provided below: 

Project phase Activity 

Mobilisation N/A 

Operation Accidental loss of equipment to the water column or seabed  

Demobilisation N/A 

These activities (or event) are described further below: 

• Irretrievable loss of equipment to the seabed during seismic acquisition; and 

• Accidental loss of paravanes, streamers, arrays and tail buoys during seismic acquisition. 

During seismic acquisition, the survey vessel tows a substantial amount of equipment; the deflectors or 

paravanes, which keep the streamers equally spread are towed by heavy-duty rope, and the streamers 

themselves are towed by lead-in cables.  Each streamer is fitted with a dilt float at the head of the streamer, 

numerous streamer mounts (birds and fins) to control streamer depth and lateral positioning, and a tail buoy 

to mark the end of the streamer.  Streamers are neutrally buoyant at the required depth (5-10 m), but have 

buoyancy bags embedded within them that inflate at a depth of 40 m.  If streamers are accidentally lost, 



 

FISHERIES ASSESSMENT FOR PROPOSED 3D SEISMIC EXPLORATION IN BLOCK 2912/2913b, NAMIBIA Page 58 

they would float in the water column for some time before sinking.  Dilt floats and tail buoys would ultimately 

be dragged down under the weight of the streamer. 

Airguns are suspended under floats by a network of ropes, cables and chains, with each float configuration 

towed by an umbilical.  Should both the float and umbilical fail, the airguns would sink to the seabed. 

The potential impacts (direct) associated with lost equipment include: 

• Potential snagging of demersal gear with regards to equipment that sinks to the seabed; and 

• Potential entanglement hazards with regards to lost streamers, arrays and tail buoys drifting on the 

surface or in the water column. 

 

Project Controls 

The operator, through General Specification GS EP ENV 001, will ensure that the proposed seismic survey 

is undertaken in a manner consistent with good international industry practice and BAT.  Due to the cost of 

the equipment, redundancy has been factored in to ensure that gear will still be recoverable at or near the 

surface.   

 

Sensitivity of Receptors 

As described in Section 6.1. The sensitivity of receptors for the large pelagic longline and the tuna pole 

sectors are considered to be medium and low, respectively.   

 

Impact assessment 

The accidental loss of equipment onto the seafloor would provide a localised area of hard substrate in an 

area of otherwise unconsolidated sediments.  The survey area lies well offshore where demersal fishing 

occurs (see Figures 5-14, 5-18, 5-35 and 5-39).  Thus, snagging of demersal gear is unlikely.   

The loss of streamers and floats would result in entanglement hazards in the water column before the 

streamers sink under their own weight.  Due to the fishing gear used by the tuna pole sector (2-3 m poles 

with a short length of fishing line leading to a hook), an impact on this sector is unlikely.  However, with 

regard to the pelagic longline gear (which can be up to 100 km long), in the unlikely event of streamer 

loss, associated impact could be of low intensity and be highly localised and limited to the site (although 

would potentially float around regionally) over the short-term.  The impact magnitude for equipment lost to 

the water column is, therefore, considered very low and of VERY LOW overall significance to the large 

pelagic longline fishery. 

 

Mitigation 

Any significant loss of equipment should be reported to HydroSAN should it pose a navigational hazard to 

shipping. The operator should recover any detached streamer cables which pose a risk to shipping in the 

area.  

 

Residual impact 

With the implementation of the above-mentioned mitigation measures, the residual impact would remain of 

VERY LOW significance (see Table 6-9). 
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Table 6-9 Impact on Fisheries Sectors of Loss of Equipment at Sea. 

4 
Loss of Equipment at Sea 

Large Pelagic Longline  

Project Phase: Seismic / Sonar Surveys 

Type of Impact Direct 

Nature of Impact Negative 

  Pre-Mitigation Impact Residual Impact 

Sensitivity of Receptor MEDIUM  

   

Magnitude (or Consequence) VERY LOW VERY LOW 

Intensity LOW VERY LOW 

  
Minor (Slight) change, disturbance or nuisance which is easily tolerated and/or reversible in 

the short term without intervention, or which may affect a small proportion of receptors.   

Extent Site Site 

  Limited to the licence area or transit routes between port and licence area 

Duration Short-term Short-term 

   

Significance VERY LOW VERY LOW 

Probability Possible  Unlikely  

Confidence Medium Medium 

Reversibility  
Fully reversible (object is retrieved) to 

partially reversible (until object sinks) 

Fully reversible (object is retrieved) to 

partially reversible (until object sinks) 

Loss of Resources Low Low 

Mitigation Potential Low Low 

Cumulative potential Unlikely   Unlikely  

 

6.4 Cumulative Impacts 

The impacts on each of the above fishing sectors could be increased due to the combination of impacts 

from other projects that may take place during the same period. Cumulative impacts include past, present 

and future planned activities which result in change that is larger than the sum of all the impacts. Cumulative 

effects can occur when impacts are 1. additive (incremental); 2. interactive; 3. sequential or 4. synergistic 

and would include anthropogenic impacts (including fishing and hydrocarbon industries) as well as non-

anthropogenic effects such as environmental variability and climate change.  

 

The Benguela Current Commission is conscious of the need to undertake a fully Strategic Environmental 

Assessment (SEA) for the Benguela Current Large Marine Ecosystem (BCLME) (refer to the BCC Strategic 

Action Programme, 2014). Various studies have also been undertaken including on the State of the Marine 

Environment (BCC, 2014) and an analysis of the threats and challenges to marine biodiversity and habitats 

in Namibia and Angola (Tarr et al. 2007). With particular regard to the cumulative impacts of hydrocarbon 

activities, including drilling and seismic surveys, there have been numerous such activities in or around the 

Orange Basin. These would include for example some 32 wells already drilled in Namibian waters as well 

additional wells proposed by GALP in PEL83 and Shell in PEL39. Offshore seabed mining is also a 

consideration such as that proposed by LK Mining in EPL5965 and possibility of offshore dredging for 

phosphates17. 

 
17 Phosphate mining in deep water (200m) off both Walvis Bay and Lüderitz area has been under discussion and subject to litigation 

and objections since 2012. 
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Thus there is the possible chance of an increase in disturbance and disruption to fisheries active in the area 

(namely large pelagic longline and tuna pole) should additional exploration activities commence (by either 

TEPNA or other exploration right holders) in a relatively short period. The operation of multiple exploration 

activities could result in cumulative pressure on local services and facilities. While Walvis Bay should absorb 

any parallel exploration activities, any cumulative impacts may be more apparent in the town and port of 

Lüderitz. 

 

 

7. CONCLUSIONS 

The potential impacts of the seismic survey programme on fisheries relate to 1) exclusion of fishing vessels 

from accessing fishing ground and 2) the impact on catch rates as a result of increased noise levels 

associated with the seismic survey operation.  

A safety zone would be enforced around the seismic vessel for the duration of the project, resulting in 

temporary exclusion from fishing ground. The impact of exclusion from fishing ground was assessed on 

each fishing sector based on the type of gear used and the proximity of fishing areas relative to the affected 

area. The impact on catch rates due to sound elevation levels was assessed using the results of the STML 

report and sensitivity/vulnerability differences amongst the targeted fish species identified for each sector.  

With the implementation of the project controls and mitigation measures, the residual impact of exclusion 

and noise on fishing operations was assessed to be of VERY LOW significance for the large pelagic long-

line sector. Due to the distance of fishing areas from the licence area, there is no impact expected on the 

tuna pole-and-line, small pelagic purse-seine, midwater trawl, demersal trawl, demersal longline, line-fish, 

deepsea crab, deep-water trawl or rock lobster sectors. The impact of small operational spills of diesel is 

considered to be of VERY LOW significance and the impact of the potential loss of survey equipment from 

the towed array is considered to be of VERY LOW significance. 

 

8. SUMMARY OF MITIGATION MEASURES 

Mitigation is aimed at preventing, minimising or managing significant negative impacts to as low as 

reasonably practicable. The specific mitigation recommendations are summarised below.  

• Prior to the commencement of seismic survey activities (at least three weeks prior) and on 

completion / demobilization of the project the following key stakeholders should be informed of the 

proposed survey (including navigational co-ordinates of acquisition area, run-ins and vessel turning 

circles, timing and duration of proposed activities) and the likely implications thereof (specifically the 

requested safety zone dimensions around the seismic survey vessel): 

o Fishing industry / associations: Association of Namibian Fishing Industries, and the 

Namibian Large Pelagic and Hake Longlining Association. 

o Other key stakeholders: Directorate of Maritime Affairs, South African HydroSAN, Namibian 

Ports Authority and the MFMR Monitoring, Control and Surveillance Unit in Walvis Bay 

(Vessel Monitoring System in particular). 

• Request, in writing, the HydroSAN to broadcast a navigational warning via Navigational Telex 

(Navtext), Lüderitz Port Control and Walvis Bay radio for the duration of the activity. 

• For the duration of the survey, a daily survey look-ahead should be circulated via email to key fishing 

associations. 

• The lighting on the survey vessel and support vessels should be managed to ensure that they are 

sufficiently illuminated to be visible to fishing vessels, as well as ensure that it is reduced to a 
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minimum compatible with safe operations and to limit disturbance to pelagic seabirds, fish and 

cephalopods in the area. 

• Notify any fishing vessels at a radar range of 10 nm from the seismic survey vessel unit via radio 

regarding the safety requirements around the survey vessel. 

• Implement a grievance mechanism in case of disruption to fishing or navigation. 

• The seismic source must be initiated at the lowest power setting, with gradual ramp-up of the 

acoustic source over a 20-minute period until the full operating power level is reached (soft-start). 

• Report to HydroSAN any significance loss of equipment from the towed array should this not be 

recoverable. 
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