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EXECUTIVE SUMMARY  
 

The South African Deep-Sea Trawling Industry Association (SADSTIA) applied for and was 
granted Marine Stewardship Certification in 2004 for the South African hake-trawl fishery.  A 
concern raised in the certification process was the uncertainty related to possible impacts on 
substrate and the associated flora and fauna as a result of hake-directed trawling.  A 
condition of the MSC certification was therefore that it was incumbent upon the hake-trawling 
industry to initiate a study that reported on the extent and effects on substrate of hake-
directed trawling in South Africa.  This study addresses that requirement. 

Knowledge on substrate types impacted by trawling in South Africa is limited. Given the 
constraints of the available data on the South African hake trawl fishery and the substrate, 
this study has comprehensively consolidated the available information into a Geographic 
Information System format that is similar to studies conducted in other parts of the world. 
The outputs from this study have been compared with similar investigations worldwide and in 
this respect, our methodology and results are similar to many other studies, that also 
experienced similar data constraints. The difficulties in obtaining good data on substrate 
effects are further exacerbated by the depths involved and the relative paucity of information 
available when working in a deep-sea (demersal) environment.  We conclude that the South 
African hake-trawl fishery, as with many other fisheries is unique. Trawling for hake in South 
Africa has evolved over time and any impacts will be a consequence of not only the gear used 
and the areas and substrate types affected, but also of the catch and effort of all fisheries 
sectors exploiting hake (in South African waters). The hake stock characteristics are also 
expected to be sensitive to the cumulative historical impact of exploitation and this will 
naturally increase the complexity and interpretation of substrate and biodiversity effects. 

In South Africa, hake-directed trawling occurs in a near continuous band on well established 
grounds around the South African coast extending from the Namibian border on the West 
Coast to the extreme eastern part of the Agulhas Bank off the South-East Coast. Exploitation 
is predominantly in 300 – 800m water depth as well as in waters shallower than 200 m on the 
South Coast. Trawl grounds are concisely defined and these same areas have been 
consistently trawled for many decades. Trawl areas cover an estimated 4.8% of the South 
African economic zone.  Trawling however occurs only on the continental shelf and with few 
exceptions, is active over predominantly sandy sediments. Of the total area trawled, 47.8% is 
estimated to have less than 10% of the ground swept. Of the remaining areas, 12.9% has a 
“low” estimated impact and 13.5% a moderate impact due to trawling. Eleven (11%) percent 
of grounds trawled are swept at least once and possibly twice in a year, a further 10.1% is 
swept at least four times as year and 4.7% swept more than four times a year. 

The most frequently trawled substrate type in South Africa (sand) has a relatively low trawling 
intensity. The muddier substrate types are more heavily trawled than the sandy areas, and 
the coarser (gravely) substrates (which comprise the smallest areas with the least effort), the 
most intensively trawled. Trawling on the coarser substrate types are therefore likely to have 
the greatest impact with longer recovery times than for example, sandy and muddy sediment 
types. Hake-directed trawling is expected to reduce habitat complexity including the removal 
of sessile epifauna and the alteration of physical structure.  Such effects are expected to be 
low on sand and higher on gravely deposits.  

Gravelly areas trawled with a high Trawling Intensity as well as sandy areas with a high 
Trawling Intensity should be targeted to mitigate against negative habitat effects. Such action 
could include the control of effort in a particular area, including possibly introducing offshore 
Marine Protected Areas. This study has identified no threats to any species or biodiversity in 
general. However we caution, that without any direct quantifiable studies on the actual 
impacts on target and by-catch species as well as benthic flora and fauna, this statement is 
inconclusive. 
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The results from this study should therefore also be interpreted taking cognisance of 
international studies and opinion. For example, stable communities of low mobility and long-
lived species will be more vulnerable to physical disturbance than will short-lived species in 
changeable environments. This is a fundamental ecological principle that has been shown to 
apply to the marine environment and in many cases, specifically to different trawling 
methods. International studies also suggest that on a long-term scale, species abundance is 
not greatly influenced by trawling but that certain species are more susceptible to disturbance 
than others. Trawling can reduce habitat complexity by damaging the biological and physical 
structures of the seafloor with the extent of the initial effects and the rate of recovery being 
dependent on the habitat stability. The more stable biogenic, gravel and mud habitats for 
example, experience the greatest changes and tend to have the slowest recovery rates. 
Coarse sediments in areas of high natural disturbance show fewer effects as the associated 
habitats tend to be populated by opportunistic species that re-colonize more rapidly, with 
faster recovery rates. Alterations to habitats can also cause a change in the associated benthic 
communities and potentially alter the composition and productivity of fish communities that 
depend on seafloor habitats for food and refuge. 
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1.0  INTRODUCTION 
 
The South African hake-directed trawl fishery has been given Marine Stewardship Council 
(MSC) certification effectively recognising that the fishery operates and is managed in a 
sustainable and responsible manner.  MSC endorsement of the fishery is however conditional 
to the satisfactory addressing of certain issues in the fishery.  This project addresses Condition 
4 which is outlined in full in Annexure 1. In summary however this Condition requires that a 
specific study should be undertaken that : 

 
a) Documents the spatial distribution of fishing effort using available data (e.g. trawl 

tracks and VMS) and characterises the distribution of sediment types over trawl areas.  
The spatial distribution of fishing effort should be related to the total area and 
distribution of habitat types and the proportion of each habitat type impacted estimated. 
The degree of impact relative to trawling activity should also be assessed. 

 
b) Reviews the nature of the gear used in the fishery and provide evidence (from this 

fishery or from other similar fisheries elsewhere) that fishing operations using such 
gear are effective in avoiding significant adverse effects on habitats, and 

 
c) Identifies areas of habitat type that are rare, hold species that are rare or endangered, are 

susceptible to the effects of trawling or are subjected to extensive impact (e.g. a 
significant proportion or the majority of habitat is impacted to high degree), and further,  

 
d) With respect to impacts on diversity, considers the creation of protected areas 

containing the above, as appropriate, to limit or mitigate impacts of trawling on benthic 
habitat. 

 
 
This study specifically addresses “a” and “b” and is based on available data and knowledge of 
the fishery and the areas impacted.  Part “b” relating to gear deployed which is essentially a 
technical review, is reported in Annexure 2.  Comments on the on the ability of this gear to 
avoid significant adverse effects on habitat are included in this assessment. 

 
Parts “c” and “d” are beyond the scope of this study, although the substrate analysis presented 
here does provide a template that can be used as the basis for assessing the potential for 
offshore Marine Protected Areas (MPA’s). 
 

The information and data used in this report related to three fundamental components  
 

� Gear used by the hake trawl fleet,  

� Substrate types and the extent relative to trawling grounds, and  

� Spatial extent of trawling within the South African Exclusive Economic Zone.   

 

These three components were integrated as shown in the organogram (Figure 1) below. Central 
to the analysis was the use of Global Information System (GIS) software that facilitated 
analysis and interpretation of results. 
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Figure 1.  Analysis of substrate impact of the South African Hake-Directed trawl fishery –  

     organogram shows  analytical approach based on available data 
 
 
 
 
 
2.0  OVERVIEW OF THE SOUTH AFRICAN HAKE TRAWL FISHERY 
 
2.1 Hake distribution, stocks status, biology and ecology 
 
Two species of hake are found off South Africa of which one, Merluccius paradoxus is found 
in deep water (250-600 m) and the second, M. capensis, in relatively shallow water (30 – 350 
m). Collectively however these two species are referred to as Cape Hake (Figure 2).    
 
There is some uncertainty regarding the status of the stocks of these two species. The 
commercial distribution of  M. capensis extends from the eastern limit of the Agulhas Bank 
(Figure 3) to a water depth of about 350 m and then westwards onto the South African west 
coast to Namibia.  The extension of this stock into Namibian waters is being investigated, but it 
is in all likelihood the same stock.  The horizontal distribution of deepwater hake is similar to 
shallow-water hake but is found deeper commencing from about 250 m to the shelf drop-off 
(500-1000m).   
 
 

Hake-directed Trawling Activity 

Identify Data Sources 

Use GIS to integrate Data sets 

Description of  
Fishing Gear 

Description of 
Substrate Type 

Assess Trawling Intensity by 
Substrate Type 

Interpret outputs to Gear and Sector 
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In the South African commercial trawl fishery, which has its origins in the early 1900’s, M. 
paradoxus  is the main species caught on the West Coast, whereas the shallow-water species is 
the primary target east of 20°E  on the Agulhas Bank. 
 
 

 
 
Figure. 3: Species distribution for southern African hake showing approximate overlap in depth 

ranges.  Note also the division between East and West coast, differences in bathymetry 
between the two areas (cool Benguela and warm Agulhas Current systems) as well as some 
well know trawling grounds (Browns Bank, The Blues and the Chalk Line). 

 
 
 

 

Figure 2.   Cape Hakes :     Merluccius paradoxus (top)  
     Merlucius capensis (bottom) 
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Resource assessments have historically treated these two species as one stock due primarily to 
the difficulty in separating them in commercial catches. The Cape Hakes are thought to have 
fairly fixed spawning areas and seasons (Olivar et al., 1988 in Alheit & Pitcher, 1995) and 
juveniles tend to be found in shallower waters with individuals moving offshore with age.  
Recent assessments have separated the two species as well as splitting the assessments 
between West and South coasts (Rademeyer, 2004 - Figure 4 refers).  
 
 

Hake are the dominant demersal predator. They are predominantly pisciverous and are non-
selective feeders and are know to be cannibalistic. This cannibalism is both inter and intra-
specific i.e. M. paradoxus adults are known to eat juvenile hake including juvenile M. capensis 
and adult M. capensis  eat juvenile M. paradoxus as well as juveniles M. capensis.  This 
behaviour is pronounced in areas of overlap of the adults and juveniles of the two species 
which is associated with both depth and temperature preference viz.  the shallow-water M. 
capensis  increase in size with depth to about 400 m and the deepwater M. paradoxus range 
extends from 250 m (mostly small fish – Figure 5) to  600 m where adults are most abundant. 
 
From an ecological perspective, considerable effort is now been made to adopt the FAO 
Ecosystem Approach to Fisheries  management by the state authority responsible for the South 
African fish resources (Department of Environmental Affairs and Tourism : Directorate 
Marine and Coastal Management).  As South Africa’s major fishery, the hake trawl fishery has  

Figure 4.  
Catches of Cape Hake were 
unregulated up to the mid 
1980’s, where after quota 
management  was introduced 
in an effort to increase the 
resource after excessive 
exploitation prior to this. An 
essential component of the 
regulated trawl fishery was 
the splitting of the catches 
between the West (67%) and 
East coasts (33%). The 
historical catches of hake in 
these two areas is shown in 
Figures 2a and 2b (after 
Leslie, 2004). 
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already been addressed in this regard and is part of an ongoing study1. 
 
No substrate preference has been reported for hake, although historically hake have always 
been trawled on soft (muddy or sandy) substrates.  Diet of hake has been documented and 
relates mostly to substrate type (juveniles feed on small crustaceans, squid and almost anything 
else available and adults mostly feed on fish, other hake, squid and meso-pelagic species) 
(Payne and Punt 1995).  The introduction of hake-directed longlining in the mid 1990’s 
targeted hake predominantly on hard grounds adjacent to trawling areas.  Diet of hake in this 
fishery reflects a similar pattern to hake in the trawl fishery, except that the fishery selectively 
caught only adult hake with a high proportion of females (Japp, 1996).  The feeding behaviour 
of hake and the relationship to substrate type (and associated fauna) is of particular relevance 
to this study as it may provide one of the few reliable indicators of the possible impacts of 
substrate damage by trawls on hake distribution and abundance (Figure 6). 
 
 

 
 
One other notable characteristic of hake is that of diurnal vertical migrations (Payne and Punt 
1995). During the day hake are caught when hard or close to the bottom and this relates 
directly to both the type of gear deployed and area fished. At night hake migrate upwards in the 
water column and are generally not targeted at this time.  However, in Namibian waters for 
example, hake are driven higher in the water column due to anoxic bottom water and the 
industry have modified trawl gear and fishing strategy to target hake well off the substrate. 
 

 
 

                                                
1 Benguela Current Large Marine Ecosystem  project : LMR/EAF/03/01 – Ecosystem Approach to Fisheries 
Management 

Figure 5. 
Typically, hake directed trawl catches 
comprise a mix of hake (large and small) 
with a small proportion of by-catch 
(monk and rat tails shown in the 
photograph with small M. paradoxus). 

Figure 6. 
In South Africa, hake-directed trawlers 
fish on the bottom. Typically they target 
soft or sandy substrate and may have an 
incidental catch of substrate organisms 
such as bottom-feeding catsharks and 
more sessile organisms such as starfish, 
anemones and hermit crabs.  This fauna 
normally pass straight through  
processing lines and are dumped back 
into the sea. 



       
Fisheries & Oceanographic Support Services cc  (December 2005)   SA Hake Trawl Fishery : MSC  Certification:  Condition 4  

11

2.2  Fishery Sectors Exploiting Hake 
 
Marine Stewardship Council Certification of South African trawl hake is applicable only to the 
directed trawl sector.  Trawling is split between two sectors – the Offshore Fishery that 
operates primarily from Saldanha Bay and Cape Town and targets hake in water deeper than 
110 m and, the Inshore Fishery, targeting hake on the South and East Coasts (east of 20oE) 
mostly in waters < 110 m (but not limited from fishing deeper).  Vessels of the Offshore fleet 
comprise mostly deepsea stern trawlers designated as either wetfish (smaller vessels using ice 
and restricted to about 10-day trips) or Freezer vessels (much larger factory freezer vessels 
with on-board processing and value-adding) doing trips of 40-60 days. 
 
Other sectors exploiting hake are much smaller and include the hake longline, hake handline 
and mid-water trawl fisheries.  Longliners and handliners combined are allocated 10% of the 
Total Allowable Catch (TAC).  Mid-water trawl has a 3% hake by-catch limitation which 
approximates no more than 600 t per year.  In 2004, the hake TAC was set at 163 000 t, of 
which the bulk was caught by trawl (90%). 
 
 
2.3 Review of Gear used within the Demersal Trawl Fishery 
 
 

 
 
 
 
 
 
Vessels in the inshore fleet number about 30 and 
are somewhat smaller and less powerful than the 
offshore fleet (limited to < 1000 hp) and includes 
both sole and hake-directed fishing.  Observer 
records for 22 of these vessels show that they 
range in length from 14 – 36 m (typically the 
average length is 20 m).  Included in the fleet are 
both modern stern trawlers as well as much older 
side trawlers (see adjacent figure). Processing of 
hake in the Inshore sector is predominantly 
wetfish oriented with a much higher species mix 
than in the deepsea fleet. 
 
 
 
 
 

 
 
 
 
 
 
 
 

Figure 7.  A typical hake catch on the deck of an 
Inshore side trawler  
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Vessels trawl for 1 – 4 hours typically catching  5 
tons of fish (predominatly hake with by-catch) In 
contrast to the Inshore Fleet, the Deepsea wetfish 
fleet consists of approximately 45 vessels ranging 
in length from 23 – 56 m (average 45 m) and from 
96 – 1100 GRT (avg 600 t).  The average weight of 
a wetfish trawler door is approximately 1400 kg 
but they range from 280 – 3500 kg (Thyboron, 
Poly Ice, Polyvalent, WV Vertical, PolyFoil, 
Bison, Elcazador, Oval).  An average horizontal 
net opening is 45 m. The deepsea freezer fleet is 
made up of approximately 30 vessels ranging in 
length from 30 – 90m and from 300 – 2900 GRT. 
 
Trawl doors range from 650 – 3600 kg per door (4 
– 12.5 m2) with an average door weight of 
approximately 1.8 tons including V Doors, Classic, 
PolyFoil, Polyvalent, Poly Ice, WV Vertical 
(Figure 9).  
 
 

 
 
 
 
 
The weight of trawl doors varies considerably from 
180 – 3600 kg according to the vessel size and 
power but a typical single door weight average is 
340 kg.  There are various makes of doors used by 
the fleet (e.g. Polyvalent, V Doors, PolyFoil, Poly 
Ice) which vary slightly in shape but are all designed 
for passage over rocky ground while maintaining the 
net opening.  A door of 340 kg would have a typical 
surface area of 2.5 m2 although it is the bottom 
leading edge of the door that is kept in contact with 
the seafloor during operation. 
 
 

 
 
The footrope length (Figure 10) is also dependent upon the specific gear configuration and 
ranges from 29 – 35 m.  The width of the net opening is somewhat less than the footrope length 
as during towing it is dragged along the seafloor and arcs backwards.   An average figure for 
horizontal net opening within the inshore fleet is 18 m. Contact with the seafloor is 
predominantly from doors, bridles and bobbins. 
 
 

 

Figure 8.  Aft deck of a typical hake deepsea trawler.  
 

Figure 9.  Typical trawl door on a hake-directed  
      stern trawler. 
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TYPICAL OFFSHORE CONFIGURATION           TYPICAL INSHORE   CONFIGURATION  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 10.  Typical hake-directed bottom trawl net configuration (inshore and offshore vessels 

      with parameters used in this study indicated. 
 
 
 
 
2.4 Economics of the Fishery 
 
The Cape Hakes form the basis of the South African demersal fishery (Crawford et al., 1987) 
and, with respect to other fish resources exploited, contribute the most to the country’s 
economic revenue derived from fishing.  Landings from the demersal trawl sector for the year 
2000 contributed 47.9 % of the total value of all fishery sectors combined and this is equal to a 
landed value of almost R1.3 billion for offshore trawling.  Of this amount, the Offshore trawl 
sector contributed 44.8 % and the Inshore Sector 3.1 % (Fishing Industry Handbook, 2004).   
 

Trawl Door Spread 
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Annual catch limits are controlled through Total Allowable Catch (TAC) and by limiting the 
number of vessels operating within the inshore and offshore fishery (approximately 90 in total, 
2005) as well as net mesh size limits (110 mm stretched mesh on the West Coast and 75 mm 
stretched mesh on the South and East Coast). By-catch in the hake-directed trawl fishery also 
plays an important role in sustaining the operations of most role players and can be as high as 
40% of the hake landings.  
 
 
 
3.0 BENTHIC SUBSTRATE – CHARACTERISTICS AND DISTRIBUTI ON 
 
The Benguela Ecosystem contains the highest organic-rich sediments in the Atlantic Ocean 
(Yemel’yanov, 1975 in Rogers & Bremner, 1991) compared  with low values on the southern 
and eastern offshore regions.  Organic carbon accumulates in two ways – either introduced 
from the land via rivers or due to the decay and settlement of plankton remains (Birch and 
Rogers, 1973).  
 
Off the South African West Coast, the upwelling regime causes nutrient-rich waters to 
stimulate primary production in the form of plankton growth and the production of organic 
carbon.  This is fed upon by polychaete worms and small benthic fish which in turn are 
consumed by predators such as hake. Birch et al. (1973) therefore suggest that sediment rich in 
organic carbon can be used as an environmental indicator of the distribution of pelagic and 
benthic fish. Traditional hake trawling grounds on the west coast correlates significantly with 
these organic-rich (>2 % Corg) sandy bottoms Birch et al (1973)  
 
In contrast, the South Coast sediments are very low in organic carbon.  Not only is biogenic 
productivity much lower than on the West Coast, but any organic material is oxidized or 
prevented from settling by the swiftly flowing Agulhas Current. 
 
 
3.1  Benthic Habitat Classification 

There are a number of different systems of benthic habitat classification used worldwide.  
European marine habitat classification (European Nature Information System: ICES, 2001) is 
based on geographic, biotic and abiotic features and allows inclusion of anthropogenic effects 
on habitat modification.   

There are five levels of habitat definition and habitat classification based on the availability of 
data at each level: 
 
 

1. Marine and coastal habitats 
2. Depth zone 
3. Substrate type 
4. Biologic features 
5. Dominant species 

 
 
Information on benthic habitats in South Africa is generally poor.  While information on 
geological sediments is available for the South African marine environment (Council for 
Geoscience, Belville), an understanding of the ecology of the benthic communities is needed.  
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Leslie (2005) comments on the gaps in the current knowledge of ecosystem functioning 
pertinent to soft substrates.  These include a lack of sediment information on a scale 
appropriate to benthic infauna as well as a lack of understanding of ecosystem functioning of 
benthic infauna in terms of, for example, community structure, recruitment and productivity.    
 
In this study, sediment texture was used to define habitat type and each habitat was designated 
a ranked sensitivity classification.  This classification is a consolidation of information based 
broadly on similar research conducted in other areas of the world with respect to the effects of 
trawling gear on different substrate types.  A similar classification system for example, was 
used in an assessment of the effects of fishing on Essential Fish Habitat in Alaska (NOAA and 
NMFS, 2005). 
 
For the South African marine environment, the only reliable set of data in which these 
substrate characteristics have been documented are held by the Council for Geoscience (Cape 
Town). A systematic substrate sampling program of the South African continental margin was 
undertaken in 1967 by the South African National committee of Oceanographic Research 
(SANCOR).  Sampling of surficial sediments was based on a 10 Nm grid sampling pattern 
using a Van Veen grab (sampling up to a depth of 10cm).  The total number of sediment 
samples used in the assessment was 1 744 at a density of 102 km2 per sample.  A series of 15 
maps were produced.  Four of these show clay, silt, sand and gravel distributions in terms of 
the proportion of each contained within sediment samples.  This information is incorporated 
into a single map that displays sediment texture which summarizes sediment size attributes into 
eight classes (based on the relative proportions of mud, sand or gravel).  These maps were 
digitised and geo-referenced by the Institute for Maritime Technology who kindly provided 
their data set for use in this project. 
 
Particle sizes for each of these classes follows the international classification given in Table 1.  
The particle size ranges used in this study classify mud as being < 63 µm (comprising silt and 
clay), Sand as 63 µm – 2 mm   and Gravel as >2 mm  with variations of these three substrate 
types depending on the dominance of the main sediment type e.g.  Gravelly Mud = 
predominantly mud with gravel (Figure 11). 
 
 

Table 1 .  Designation of Sediment Texture Categories into Habitat Type and associated ranking of 
Sensitivity to Over-trawling 

 
Habitat Type Sediment Texture Sensitivity Rank 

Sand 
SANDY SUBSTRATE 

Muddy Sand 
LOW 

Mud 
MUDDY SUBSTRATE 

Sandy Mud 
MEDIUM 

Gravel 

Sandy Gravel 

Gravelly Mud 
GRAVELLY SUBSTRATE 

Mud-Sand-Gravel 

HIGH 
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In addition to particle size, sediment composition and distribution is also divided into three 
major categories that relate mostly to the origin and chemistry of the sediment. These are : 
 

• Biogenic: Measured by summing percentages of calcium carbonate and organic matter. 
 
• Authigenic : Measured by summing percentages of glauconite and phosphorite in the 

total sediment. 
 

• Terrigenous :Calculated by removing summed weight of biogenic and authigenic 
components. 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
3.2 Benthic Sediment Texture Distribution in South African Waters 

The sediment texture distribution is described for an area of approximately 370 000 km2.  This 
does not cover the entire South African Exclusive Economic Zone (EEZ) (34.5 %) but does 
specify characteristics for the benthic environment landward of the 1500 m depth contour and 
therefore encompasses the full distribution of commercial trawling activity. The distribution of 
sediment texture in this area is presented in Figures 12a-c.   

 
The proportional coverage of each texture class is detailed below in Table 2. Benthic sediment 
is predominantly sandy (sand and muddy sand covers 70 % by area) within the offshore and 
inshore areas.  Mud or sandy mud covers roughly 27 % of the area while gravelly deposits 
account for less than 3 % of the area. The Agulhas Current has a large influencing effect on the 
surficial offshore sediment distribution off South Africa.  The effects of the current can be seen 
in the distribution of sediment size classes.  For descriptive purposes these sea-floor sediments 
were categorised according to grain size as indicated in Table 1. 

 
 
 

Figure 11. The eight classes 
of sediment texture used in this 
study are represented in this simple 
Gravel-Sand-Mud triangle. There 
are three basic classes namely mud, 
sand and gravel.  A further five 
classes are defined according to the 
relative proportion of mud, sand 
and gravel present within the 
sample.  These are muddy sand, 
sandy mud, gravely mud, sandy 
gravel and mud-sand-gravel. 
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Figure 12a. Total Distribution of surficial sediments within the RSA economic fishing zone 

showing the distribution of silt, clay, sand and gravel. 
 
 

 
 

Figure 12b. Distribution of surficial sediments on the South Coast 
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Figure 12c. Distribution of surficial sediments on the West Coast. 

 
 
 
 
 
Table 2.  Relative proportions of sediment texture coverage within the South African EEZ  

  (Birch and Rogers, 1973; Council for Geoscience; figures calculated using ArcGIS) 
 

Sediment Texture Percent Coverage of 
fishing grounds 

Sand 44.4 

Muddy Sand 25.8 

Mud 15.9 

Sandy Mud 10.6 

Sandy Gravel 2.1 

Gravelly Mud 0.9 

Gravel 0.3 

Mud Sand Gravel <0.1 
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3.3  Summary of Substrate distribution off the South African Coast  
 

� The Agulhas Bank is predominantly covered with biogenic sandy sediment over the 
Southern and Western portion of the bank (Fig. 12b). There is a distinct patch of relict 
terrigenous mud and muddy sand located over the Western portion of the Agulhas 
Bank. A similar belt of relict terrigenous mud/sandy mud extends along the coastline on 
the South African West Coast, north of Cape Columbine up to the mouth of the Orange 
River (Fig. 12c).   

 
� As one moves offshore along the West Coast into progressively deeper water, the sea-

floor sediment generally becomes more sandy towards the shelf break (about 500 m 
water depth) and then fines seaward to a more muddy texture, comprising mostly of 
biogenic (foraminfera) sediment. 

 
� Terrigenous muddy sediment is introduced into the Benguela system by the Orange 

River.  It is transported in suspension by poleward-flowing currents (Emery & 
Milliman, 1973 in Rogers & Bremner, 1991) and is deposited close inshore along the 
coastline extending from the Orange River to North of Cape Columbine (Fig 12c).   

 
� The Agulhas Bank is covered in sandy biogenic sediment (Fig. 12b), similar to that 

found on the West Coast whereas the sand becomes shelly towards the East of the 
Bank. A patch of terrigenous mud and muddy sand is located over the Inner/Central 
Western portion of the bank and swings inshore towards the East.  

 
� Authigenic Sediments comprising mostly glauconite pebbles (medium to coarse sand-

size) which are concentrated in two main deposits North and South of the Cape 
Canyon. Phosphorite deposits along the West Coast coincide with the distribution of 
sand inshore of the shelf break. This extends onto the Southern part of the Agulhas 
Bank where one of the largest deposits in the world has been identified.  The presence 
of these deposits have been used as an indication of the origin of the Benguela 
Ecosystem (Birch et al, 1973). 

 
� Biogenic (Foraminiferous and Shelly Fragments) differ between the West and 

South/East Coast sediments.  West Coast biogenic sediments are predominantly 
comprised of planktonic foraminiferans preserved within the sediments, while on the 
Central/Eastern side of the Agulhas Bank biogenic sediments comprise mostly of shell 
fragments.  This distribution pattern is relevant to this assessment as it has been noted 
that demersal trawl catch rates over foraminferous sediment tends to be high 
(Marchand, 1928 in Rogers & Bremner, 1991). In contrast, on the south and east coasts 
offshore trawling takes place over shelly sediment (sand and sandy gravel) while 
inshore, sole-directed trawling is located over terrigenous muddy-sand sediment.    

 
� On the Eastern Margin of South Africa gravel is abundant on the middle shelf and outer 

shelves between Durban and the Great Fish River (Fig. 12b).  High concentrations of 
clay are located off the river mouths in the lee of structural offsets as well as on the 
continental slope.  
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� Because the westward flowing Agulhas Current sweeps in a broad swathe along the 

outer continental shelf of the Southern Margin, surficial sediment there is impoverished 
in clay and silt.  However a narrow, rich concentration of clay is present on the inner 
shelf between the Gouritz River and Cape Agulhas (Fig. 12b).  This clay lies landward 
of the main stream of the Agulhas Current and abundance of clay increases towards the 
continental slope. Gravelly sediment is common but irregularly distributed on the 
Eastern Agulhas Bank.  High concentrations of shelly gravel are located on the middle 
shelf from the Great Fish River to south of the Gouritz River, and from Cape Agulhas 
south eastwards to the shelf-break.  

 
� On the Western Margin, three areas of clay concentration are evident.  A band of clay-

rich sediment (25 - 75 %) is evident along the continental slope roughly following the 
2000m contour from the north border to south of Cape Town.  Apart from this, clay-
rich sediment is present south of Cape Town on the middle shelf and north of Saldanha 
Bay on the continental slope and inner shelf (chiefly derived from the Orange, Olifants 
and Berg Rivers and then transported southwards by a near-shore counter current).   

 
 
 
4.0 SPATIAL DISTRIBUTION OF HAKE-DIRECTED TRAWLING 
 
4.1 Data Sources 
 
Three primary data sets were used to identify trawling intensity.  
 
The primary source of data was supplied by the state management authority, Marine and 
Coastal Management. Trawlers report catch and effort on a trawl-by-trawl basis with respect to 
area and depths fished.  The area reporting is based on a grid system (20' Lat. x 20' Long).  
Because the grids are not fine scale, catch and effort may cross depth and substrate zones, but 
is nevertheless the only source of total catch and effort.  Data from three years were used 
(2002,2003 and 2004). 
 
The second data source was supplied directly by the trawling industry. Requests were made to 
the main quota holders within the demersal trawl industry for records of fishing tracks.  These 
data are recorded by the vessel’s GPS plotter for the duration of every trawl and is usually 
recorded in the widely-used software Maxsea.  Vessel tracks from the fleets of the following 
companies were collated: Irvin & Johnson Ltd, Sea Harvest Corporation Ltd, Blue Continent 
Products (Pty) Ltd.  These data give accurate spatially-resolved information on trawling areas 
which can be used to define the boundaries of trawl grounds.  These data lack usable 
information on the frequency of trawling however, which must be derived from MCM records. 
 
The last data set integrated into the analysis was from the Offshore Resources Observer 
Program (OROP).  This is a program currently being carried out by CapFish SA (Pty) Ltd to 
provide the state with trained personnel to accompany a proportion of all inshore and offshore 
demersal vessels on fishing trips.  While at sea the observer records vessel specifications as 
well as precise fishing positions, duration of the trawl, catch size and composition.  This data 
source is the most accurate representation available of the fishing activity of the demersal fleet 
covering approximately 10% of the trips of all vessels from July 2002 to July 2005. Observer 
data comprised 12 391 trawls. In terms of the current project the value of these data is 
specifically the start and end location that is recorded for each trawl.  Unlike the data available 
from the vessel’s log book record (released by MCM) which gives fishing effort on a grid by 
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grid basis, the observer record gives a precise location (GPS) of the start and end position of 
fishing and therefore the observer-derived data is descriptive of the spatial distribution of 
trawling grounds. These data may also be used as an indication of effort in terms of the 
frequency of trawling over different areas of the trawling grounds.  As there is only a 10 % 
coverage however, these data may only be used to indicate areas of high effort while 
quantification of total effort may be achieved only through using the MCM data.  These areas 
do not differ from the trawl lanes recorded by trawling companies. Many of these trawl tracks 
were dated back to the 1970’s and therefore no historical differentiation between preferred 
grounds could be shown.  The observer-collected data was seen to be an adequate 
representation of the spatial distribution of trawling.  
 
 
4.2 Interpretation of Trawl data  

The primary analytical tool used in this assessment was the Global Information System (GIS) 
software ArcGIS (Annexure 2). For actual trawls, a representative trawl track was constructed 
by joining the start and end position with a straight line (using Hawth’s Analysis Tool).  
Outliers were identified by calculating the distance between the two positions and comparing 
this with the recorded duration and speed of trawl.  As a result 12 360 of 12 391 trawl tracks 
were retained for analysis. The distribution of Maxsea tracks was compared with those from 
the observer records and there was no evidence of fishing effort taking place outside the 
boundaries of the trawling grounds defined from the observer data.  The two datasets were 
combined to construct a raster coverage of the spatial extent of trawling grounds with a 1km2 
resolution.  The spatial distribution of trawling was overlaid by the commercial grid block 
system (MCM data) and the trawling area within each block was calculated (using the zonal 
statistics function within the Spatial Analyst tool).   

Figure 13 shows the mean annual trawling effort (macro scale) from MCM data based on the 
grid blocks. The macro scale MCM data (20’ x 20’ blocks) are inadequate if a more concise 
indication of fine scale trawling effort is needed.   

 
 
Figure 13.  MCM derived hake trawl effort distribution by grid bock with bathymetry 
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4.2.1  Integration of Commercial Track (Maxsea) Plots with Total Effort 

The commercial trawling grounds are well-defined and effort is predominantly restricted to 
specific areas that have been trawled for many years.  These areas are repeatedly trawled since 
they result in a high yield of the target species - hake.  This is evident from industry-derived 
data (Fig. 14). A very high proportion of total effort is directed within these areas and therefore 
a good overall summary picture of activity is given by describing these areas.   

 

 

 
 
 
To illustrate the process of integrating the different data sets we have taken one frequently 
trawled area west of Saldanha Bay as an example.  Figure 15 reflects only the Maxsea data. 
Note the central part of the figure has a paucity of trawl tracks – this illustrates how skippers 
trawl around areas either too deep to fish or on grounds too hard or rough to trawl on (this 
particular area is known as the “Dassen Hole”).  

 
 
 

Figure 14.  Actual Trawl data supplied by on-board Maxsea trawling software from representative 
vessels in the hake-trawl fleet. Figure shows trawl tracks overlaid on the MCM grid system. 
Two areas are shown in this figure. These are the Blues  on the eastern Agulhas Bank 
(predominantly Inshore trawlers) and a broad band of effort extending from Cape Point 
down the western edge of the Agulhas Bank (Browns Bank) – refer also to Figure 3. 
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The Observer derived trawl tracks show a similar pattern.  Trawl tracks are from point to point 
and do not show deviations in trawls (Figure 16.). 
 

 

 

Figure 15.  Industry-derived trawling tracks from Maxsea  software showing the trawling 
grounds west of Saldanha Bay 

Figure 16.  Observer-derived trawling tracks showing the trawling grounds west of Saldanha 
Bay as indicated in Figure 15. 
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Figure 17 is a consolidation of the data sets used (Figures 14-16).  Note that there is isolated 
trawling taking place outside the parameters of the areas described.  MCM reports a low level 
of effort across a number of grids and this is corroborated by on-board Observer data and from 
industry Maxsea records. Both show isolated trawls outside of heavily trawled areas but at a 
very low frequency. These records were included in the analysis of total spatial distribution of 
trawling.  The full integration of these data into total “trawlable area” is illustrated in Figure 18. 

 
 

 

 
 
 
 
4.3 Summary of Trawling Effort relative to Substrate Type 

Figure 18 illustrates the extent of trawl grounds relative to the bathymetry extending to just 
beyond the 500 m depth contour.  Trawling offshore is limited by the gradient of the 
continental shelf and this corresponds to a depth range of between 200m and 600m with effort 
centred around the 450m depth contour.  Inshore Trawling is restricted to the central and 
eastern Agulhas Bank, including areas shallower than 50 m water depth. From industry and 
Observer-derived records it is clear that trawling takes place within 171 grid blocks and that 
the current fishable area used for trawling is approximately 51 300 km2 or 4.8 % of the EEZ 
area2.   

 
 

 

                                                
2 According to Observer records and industry plotted trawl tracks for the period 2001-2004. 

Figure 17.  Illustration of the Integration of data sets to consolidate trawling intensity 
 analysis – refer also to Figures 15 and 16. 
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Figure 18.  Integration of data sets to show total trawling distribution around the RSA coast. 

Key bathymetric contours shown are the 100m, 200m 500m and 1000 m depths. 
 
The spatial distribution of trawling around the SA coastline (Figure 18) is summarized as 
follows: 
 
� The fishing grounds offshore and deeper than 300 m extend in an unbroken band 

southwards from Hondeklipbaai in the North (30°S) to the southern tip of the Agulhas 
Bank. Moving eastwards along the edge of the Agulhas Bank, effort is interrupted (due to 
hard or untrawlable grounds) along this depth contour until about 220E (south of 
Plettenberg Bay) where once again offshore trawling is prevalent until Port Elizabeth. 
From St Helena Bay on the West Coast to Cape Point, the 500m depth contour is closer to 
the land and therefore activity is no more than 100 km offshore.  From Cape Agulhas 
towards the east, the shelf again widens and forms the Agulhas Bank. Here the trawl 
grounds lie between 140 and 250 kilometres offshore and activity hugs the western and 
southern extent of the bank at a depth zone that ranges from 200m to 500m.  

 
� Inshore trawling extends from 20°30′E to 26°50′E and is only on the South and East 

coasts.  It is less continuous than the Offshore trawling grounds and is interrupted in 
places.  Here fishing takes place in shallower depths of around 100m and effort is limited 
to inshore trawlers targeting either sole or hake. Over the Agulhas Bank the trawl grounds 
are positioned close inshore and there is a distinct area of trawling further offshore on the 
central and eastern edge of the Agulhas Bank in an area known as “the Blues”.  The Blues 
are exploited both by inshore and offshore trawling vessels.  Further to the east, inshore 
trawling takes place along the 100m depth contour between Plettenberg Bay and Cape St 
Francis (23°30′E to 24°40′E) and between Port Elizabeth and East London (25°45′E 
26°50′E).  There is also effort directed close inshore between 23°30′E and 24°20′E. 
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Overlaying the substrate type distribution (Figure 19) with that of trawling distribution, we 
conclude the following : 
 
 

I. Sandy sediment (includes sand and muddy sand) is the substrate type mostly trawled 
on. It is present as a broad band running along (and inshore of) the shelf break 
extending from the Namibian border in the North to the Agulhas Bank in the South.   

 
II. Muddy sand is more prevalent on the West Coast and is found to about 230E 

(including the western margin of the Agulhas Bank).  The sand belt is the 
predominant sediment type extending from the West Coast to the eastern Agulhas 
Bank but is less frequently trawled. 

 
III. Mud and muddy sand patches are found in isolated locations on the South Coast 

extending mostly inshore (shallower than 100 m water depth) and are associated 
with river outflow. These are some of the most intensively trawled areas for sole 
and hake (Inshore Trawl Fishery). 

 
IV. A proportion of trawling takes place over a gravel deposit on the southern edge of 

the Agulhas Bank between the 200 – 500m depth contours (part of “Browns Bank”).  
Apart from this, trawling effort does not appear to coincide with gravelly substrates. 
Offshore trawling along the Western Margin does not coincide with high clay 
substrates but rather follows the sandy substrate distribution.  All trawling activity 
along the Western Margin is therefore located over sandy substrate (50 – 100% sand 
content). 

 
V. Sand is abundant on the middle shelf and especially so within the 200m – 500m 

depth range.   Gravel is only found in a few places. There are small gravel deposits 
south of Cape Town, which are not over-trawled and also on the inner shelf between 
Saldanha Bay and St Helena Bay with no trawling interaction noted. 

 
VI. On the eastern margin of the Agulhas Bank gravely mud coincides with a narrowing 

of the shelf and an increase in the gradient.  This is an area known to be trawled 
(“hard ground”) in difficult conditions as it also coincides with the sweep of the 
Agulhas current which flows strongly (up to 4 knots) as it approaches the broader 
Agulhas Bank. 

 
 
From discussions with commercial trawl skippers it is common knowledge that Sand or Muddy 
Sand  provides a smooth firm bottom which may be classed as suitable for trawling.  The echo 
character of this type of substrate is usually classified as smooth, strongly reflective sea floor. 
Alternatively, unsuitable trawling ground may be described as rough (or even high profile) 
strongly reflective sea floor (normally indicating “hard ground” comprising reef, rock and 
possibly coral). 
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Figure 19.  Distribution of Substrate type relative to trawling (consolidation of Figures 13 to18) 
 
 
5.0 TRAWLING INTENSITY IN RELATION TO SUBSTRATE TYPE 

The South African Exclusive Economic Zone extends up to 200 nm offshore and encompasses 
an area of 1 071 883 km2.  For reporting of catch and effort (trawling) the fishing area is 
divided into a grid comprising of 20′ (Lat) x 20′ (Long) blocks.  Each block covers an area of 
approximately 1143 km2 but this varies with latitude (based on Mercators Projection). 

Trawling catch and effort figures are released by MCM each year.  This effort is expressed 
either as the number of trawls or the number of hours of fishing activity that takes place within 
a commercial grid block (Figure 13).  These figures are derived from each vessel’s log-book 
which are submitted to MCM on a trip by trip basis for processing.  The block by block effort 
figures for the entire demersal fleet for the years 2001, 2002 and 2003 were used in this 
analysis3 and is supported by the same three years of observer data.  
  
The total number of hake-directed trawls per year averages at 60 295 (180 395 hours) giving an 
average trawl of three hours for both the Inshore and Offshore fisheries (Figure 20 – mean 
trawl effort by grid from 2001-2003). This effort is not distributed evenly across the extent of 
the trawling grounds. There are specific areas in which there is consistently higher fishing 
effort.  Furthermore, the actual fishable area within each block may be limited by the nature of 
the substrate such that an area smaller than that of the entire grid block is impacted.  Further 
refinement of this analysis requires the identification of the actual effort (number of trawls or 
hours trawled) in each block relative to the available trawling area and on what type of 
substrate trawling occurs i.e. trawling intensity. 

                                                
3 2004, 2005 data not available at this time 



       
Fisheries & Oceanographic Support Services cc  (December 2005)   SA Hake Trawl Fishery : MSC  Certification:  Condition 4  

28

 
Figure 20. Distribution of mean annual trawl effort for the years 2001-2003 by 

demersal block relative to the actual areas trawled. 
 
 
5.1 Estimation of Trawling Intensity - Methodology 
 
5.1.1  Definition of Trawling Intensity 
 
Trawling Intensity (TI) relates to the frequency and extent to which a ground is trawled. 
Although the grid (by block) data reports on actual hours trawled, the Intensity of Trawling 
will relate to the actual spatial coverage for the time trawled. Trawling Intensity (an “Index”) 
will therefore relate to the frequency with which the available trawling area is trawled.  
 
A TI of  “2.0”  for example will indicate that the available trawling area has been completely 
swept twice (200%).  A TI of “0,5” will indicate that only 50% of the trawling area has been 
swept in one year. This Index (TI) is the actual area swept (km2) divided by the trawlable area 
(km2) and therefore has no units. 
 
To obtain the TI index the “footprint” of trawl gear (Figure 10) as it moves across the seafloor 
needs to be estimated (a similar calculation to that applied to biomass estimates based on swept 
area).  Ground covered (trawled) will relate to the width of the particular gear used – this will 
vary between vessels (gear type) and hake trawl sector (Inshore or Offshore). For the purposes 
of this study, an average gear configuration for Inshore vessels was applied to areas fished by 
the Inshore fleet and a second average gear configuration applied to the areas fished by the 
Offshore fleet.  Each gear configuration was then applied specifically to the areas most 
frequently fished by each sector (Inshore or Offshore) to obtain a fair estimate of trawling 
intensity. 
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5.1.2  Calculation Procedure 
 
To Estimate TI we adopted the following procedure : 
 

a) The trawlable area in each block was estimated (refer to Figure 17 as an example) and 
the reported effort figures4 for each block (Figures 13 and 20 refers) applied to that 
block only;  

 
b) The area swept in each grid, depending on the fishery (Inshore or Offshore) is 

calculated. Two “swept areas” are applied – a Maximum Intensity  assuming total area 
swept includes trawl doors, sweeps, bridals and net and   Minimum Intensity assuming 
area swept only includes the footrope and area covered by the net (Figure 10). For the 
purpose of this analysis, this gives a means by which the maximum and minimum TI 
for the trawling taking place in each block can be represented. 

 
c) The analysis is refined further within the identified trawlable area in each block, by 

apportioning substrate type (using zonal statistics function of Spatial Analyst).  The TI 
index for the whole block is therefore applied to the different substrate types within 
each block. 

 
d) The TI for each block is therefore the same for each substrate type in that block (further 

discrimination not possible within the Block).   
 

e) This calculation was repeated for each block and was raised to give the total number of 
hours trawling across each substrate type in the full Demersal Grid i.e. all trawling 
areas. 

 
f) In addition, results were calculated for two scenarios that differed according to the 

swath of the gear.  Swept Area 1max was calculated as the maximum intensity using the 
distance between the trawl doors during operation (i.e. inclusive of trawl doors, sweeps, 
bridals, footrope and net).  Swept Area 2min was calculated as the lower intensity using 
the more conservative assessment of the horizontal width of the net opening5 (i.e. 
inclusive only of footrope and net).   

 
The above is described mathematically as follows : 
 
Block area trawled in km2 = Tblock 

 

Hours trawled in Block = Hblock 

 
Smax(offshore)  = Area Swept hour trawled (doors + net) = 3.5nm * 1.852 km * 0.011 km (km2) 
 
Smax(inshore)   = Area Swept per hour trawled (doors + net) = 3.5nm * 1.852 km * 0.065 km (km2) 
 
Smin(offshore)   = Area Swept per hour trawled (net) = 3.5nm * 1.852 km* 0.03 km (km2) 
 
Smin(inshore)    =  Area Swept per hour trawled (net) = 3.5nm * 1.852 km * 0.018 km (km2) 

                                                
4 The use of trawling time rather than number of trawls was considered to give a more accurate result since not all 
trawls are of the same duration. 
5 These two scenarios are based on different assumptions about the extent of the effect of different gear 
components on benthic sediment. 
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Therefore for each block :  
 

1) Offshore TI OS(max)  = Hblock  x Smax(offshore) / Tblock 

2) Inshore   TIIS(max)  = Hblock  x Smax(inshore) / Tblock 

3) Offshore TI OS(min)  = Hblock  x Smin(offshore) / Tblock 

4) Inshore   TIIS(min)  = Hblock  x Smin(inshore) / Tblock 

(3.5 knots being the average trawling speed and 1.852 the conversion from nautical  
miles to kilometres). 

 
And for each substrate type per block : 

 
5) Offshore TI OS(max)  = [Hblock  x Smax(offshore) / Tblock) x % Stype] 

6) Inshore   TIIS(max) = [Hblock  x Smax(inshore) / Tblock x % Stype] 

7) Offshore TI OS(min)  = [Hblock  x Smin(offshore) / Tblock x % Stype] 

8) Inshore   TIIS(min)  = [Hblock  x Smin(inshore) / Tblock x % Stype] 

 
And for mean TI over substrate type for whole trawling area : 

 
9) Offshore TI OS(max)  = { Σblocks [Hblock  x Smax(offshore) / Tblock) x % Stype] / blocks} 

10) Inshore   TIIS(max) = { Σblocks [Hblock  x Smax(inshore) / Tblock x % Stype] / blocks} 

11) Offshore TI OS(min)  = { Σblocks [Hblock  x Smin(offshore) / Tblock x % Stype] / blocks} 

12) Inshore   TIIS(min)  = { Σblocks [Hblock  x Smin(inshore) / Tblock x % Stype] / blocks} 

 
 
5.2 Results – Trawling Intensity 
 
5.2.1 Trawling Intensity across Commercial Grid Blocks 
 
The closest analogy to trawling might be comparing for example, the frequency that a piece of  
land might be ploughed. There is a fundamental difference in that trawling “sweeps” the 
substrate  and does not actually “plough”, although trawl doors might penetrate the substrate 
and certain types of footrope and associated gear (e.g. bobbins) might have a similar effect.  
Some trawl types purposely penetrate the substrate (such as scallop trawls) and others, such as 
monk-directed trawls, use “tickler” chains to disturb substrate-dwelling fish6. 
 
In the case of hake-directed trawls however, the gear is generally light and designed to catch 
fish mostly close to the bottom.  The gear has the ability to fish both on and off the sea floor 
and as such does not intentionally “plough”.  Keeping this in mind, we have ranked Trawling 
Intensity related to the “frequency” with which a particular ground is covered.  Note that the 
frequency only relates to the identified trawling areas – all areas not trawled would naturally 
have a TI of zero, but might be impacted by other gear types (such a hake-directed longlining). 

                                                
6 See “Chracterisation of Fishing Gear” in  Effects of Trawling and dredging on seafloor habitat (National 
Academy of Sciences report (Phase 1)  - Phase 1 – Comimttee on ecosystem effects of fishing. 
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Table 3.   Ranked degree of impact based on Trawling Intensity index 
 

Degree of Impact (assumes a per-
annum trawling intensity) 

Intensity 
Indicator (TI) 

Proportion of total 
Blocks (318) Comments (area covered annually) 

NEGLIGABLE IMPACT < 0.1 47.8 % Less than 10% of ground trawled on 
annually 

LOW IMPACT 0.1 – 0.5 12.9 % 10-50% of  trawlable substrate trawled per 
annum 

MODERATE IMPACT 0.5 – 1.0 13.5 % 50-100% of Trawlable Substrate trawled. 

MODERATE TO HEAVY IMPACT 1.0 – 2.0 11.0 % Entire Trawlable area trawled at least once 
and possibly twice 

HEAVILLY IMPACTED 2.0 – 4.0 10.1 % Entire Trawlable area trawled at least twice 
and possibly 4 times 

INTENSELY IMPACTED > 4.0 4.7 % Entire Trawlable area trawled more than 4 
x (covered more than 400% in one year) 

 

 
 
A summary of the TI index for each block trawled within the demersal grid system is provided 
in Table 4 and the full data set in Annexure 3. 
 
These data (Annexure 3 and Figure 21) show that 47.8% of areas trawled have a low trawling 
intensity (ranked Negligible Impact), and at the other end of the scale, 4.7% are intensely 
trawled (entire area covered at least 4 x) and a further 10.1% heavily trawled. 
 
 

4.7%
10.1%

11.0%

13.5%

12.9%

47.8%

INTENSE

HEAVY

MODERATE TO HEAVY

MODERATE

LOW

NEGLIGIBLE

 
 
Figure 21.  Relative Proportions of Trawling Intensity of demersal trawling in South African waters.  
 
 
 
Note however that the TI applies to areas that may have relatively few hours trawling (i.e. a 
small area but intensely trawled) but in which the impact may still be high.  The areas in which 
there is both the highest hours trawled as well as the highest intensity are expected to result in 
the greatest impact on substrate.  The areas (blocks) that fall into the “Intensely Trawled” 
category are : Blocks – 469, 522, 523, 524, 487 and 494.  The total area that falls into this 
category is proportionately low when compared to the total area trawled (see Figure 22). 
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Figure 22.  Ranking of  Hake-Directed Trawling  Intensity by Grid Block 
 
 
5.2.2 Intensity of Effort across Sediment Texture 
 
The fishing intensity across different sediment types was calculated by measuring the 
proportion of different sediment textures that comprise the fishing area within each grid block.  
The number of fishing hours were then apportioned to the relevant sediment class.  This was 
repeated for every grid block and the results were summed to give the total number of hours 
fished over each sediment class.  This value was also converted to the area trawled per square 
kilometre of sediment type and summarised in Table 4 (see Annexure 4 for full data set). 
 
 
Table 4.  Summary of Trawling Intensity and Areas trawled by substrate type 
 

Trawled Area (km 2) Swept Area (km 2) TI Sediment 
Texture Total Inshore Offshore Min Max Min Max 

Ranking 

Sand 34041 5254 28787 19509 71227 0.57 2.09 Heavy 

Muddy Sand 9942 1945 7997 5027 18276 0.51 1.84 Moderate to Heavy 

Sandy Mud 4328 2428 1901 2935 10566 0.68 2.44 Heavy 

Mud 1227 933 294 1230 4384 1.00 3.57 Heavy 

Gravel 451 0 451 391 1435 0.87 3.18 Heavy 

Sandy Gravel 1162 0 1162 932 3419 0.80 2.94 Heavy 

Gravelly Mud 149 11 138 88 322 0.59 2.17 Heavy 

Mud-Sand-Gravel 0 0 0 0 0 0.00 0.00 Nil 

Total 51300 10570 40730 30113 109630 0.59 2.14 Heavy 

 
 
 



       
Fisheries & Oceanographic Support Services cc  (December 2005)   SA Hake Trawl Fishery : MSC  Certification:  Condition 4  

33

Our results show that the most heavily trawled sediment type is mud and gravel although the 
areas impacted are relatively small by comparison to, for example, the predominantly trawled 
“sandy” areas.  With respect to ranking however, the average Trawling intensity for most 
substrate types is ranked “Heavy” implying that total area swept by Trawl Doors, sweeps, 
bridals, footrope and net is greater than 200% on all  substrate types7  per year. 
 
Consolidation of  Trawling Intensity across all trawling areas and over all substrate types is 
shown in Figure 23.  The distribution of the TI index is shown per block and illustrates TI by 
block relative to all grounds trawled and all substrate types. 
 

 
Figure 23.  Trawling Intensity shown on a per block basis around the entire South African 

Coast shown with substrate type. 
 
 
Figure 23 shows the Intensely Trawled areas are distributed around the whole coast including 
the well known Offshore trawling grounds west of Saldanha, grounds south west of Cape 
Town and extending towards Browns Bank and the Chalk Line grounds in the East. From an 
Inshore Trawling perspective the muddy grounds close inshore in the Mossel Bay area are 
intensely trawled and also blocks within the Blues.  For illustration purposes, the most 
intensely trawled block (469) south west of Cape Town is shown in fine scale in Figure 24 
(with adjacent blocks).  Note that the Trawling Intensity (7.14) covers about one third of the 
block area and is predominantly on sandy sediment.  In this block, it is estimated that 856 km2  
is trawled on Sandy sediment type. Further, in this area, there is an average of 3125 trawls per 
annum with a mean trawl time of 2.74 hours. Four other heavily trawled areas are also 
illustrated (Figures 25a-d). 
                                                
7 Note that averaging in this way loses definition – some areas on particular substrate types may be lightly trawled 
and others heavily trawled. Note also that this is the Maximum estimate – impact is lower if only  footrope / net 
swept area is considered. 
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Figure 24.   Trawling Intensity   indicators on the most heavily trawled ground in South Africa. This 

ground has a TI of 7.14 suggesting that the available trawling area (substrate) is swept 
annually, at least 7 x by trawl gear (doors, sweeps, bridals, footrope and net). Sediment 
type trawled is predominantly Sand. 

 

 
Figure 25a.  Offshore trawling grounds west of Saldanha Bay. TI (4.9) shows that  block 439  

(1846 trawls p.a.) is intensively trawled on a mixture of sand, and mud. Block 446  
is also heavily trawled on predominantly sand. 
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Figure 25b. Inshore trawling grounds on the Agulhas Bank (Blues). Block 555 (1233 trawls) is 

intensively trawled on a mixture of sand and mud. Block 553 (248 trawls) is heavily 
trawled but is on only a small area of the Block (mud and sand). Block 539 is also heavily 
trawled (544 trawls) but is a small area on muddy sand. 

 

 
Figure 25c. Inshore trawling grounds on predominantly Muddy substrate. Block 524 is intensively  

trawled (2189 trawls with a TI of 4.09). Similarly the adjacent Block (523) is intensively 
trawled (2190 trawls with a TI of 4.96) and is on predominantly mud and sandy mud 
sediment.  
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Figure 25d. Offshore trawling ground on eastern Agulhas Bank . Note that Block 626 and 630 are the 

only areas in which sandy gravel is heavily trawled. This is hard ground in an area where 
the bathymetric gradient is relatively steep and the Agulhas Current flows strongly. Block 
630 has a high TI value (4.68) with an average of 1 703 trawls. Similarly Block 626 is less 
intensively trawled (but still ranked heavily trawled) with a TI of 2.96 (1353 trawls)  

 
 
 
6.0 DISCUSSION  

 
The essential requirements of this study were to fulfil the conditions as specified by the Marine 
Stewardship Council stipulated for certification of the South African Hake Trawl fishery.  The 
first step was to conduct a preliminary literature review (Annexure 5) and also a detailed 
analysis of gear type deployed. Further, Condition 4 required documenting the spatial 
distribution of fishing effort and characterising the distribution of sediment types over trawl 
areas.  This spatial distribution of trawling effort should be related to the total area trawled and 
the distribution of habitat types. Degree of impact on each habitat type should be estimated and 
ranked. Further, the nature of the gear should be described and the extent to which fishing 
operations are effective in avoiding significant adverse effects on habitats assessed.  Habitat 
types holding rare or endangered species should be identified, as well as habitat types that 
might be susceptible to the effects of trawling identified or which are subjected to extensive 
impact. The possibility of creating protected areas to limit or mitigate the impact of trawling on 
benthic habitat should also be considered.  
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6.1  Spatial Distribution of Trawling Effort 

This study is the first to describe concisely the spatial distribution of hake-directed trawling in 
South Africa (para 4.2 refers). Historically the fishery has been broadly described using 20’ 
Blocks.  This has proven inadequate especially when fine scale definition is required to identify 
trawling areas relative to, for example, hydrocarbon development on trawling grounds or 
specific impacts on particular habitat types.  Trawlable and untrawlable areas have also been 
used when identifying areas for semi-random depth-stratified biomass (demersal) surveys 
(conducted using survey vessels), but even these data do not have adequate fine scale definition 
to relate areas trawled to substrate type.   

 

The spatial distribution of hake trawl effort is likely to vary according to a few basic 
conditions, these being in order of significance : 

 

� The availability / abundance of hake (species and size mix) 

� Suitable substrate on which to trawl 

� Depth 

� By-catch 

 

From this it follows that a trawler operator must firstly identify economically viable quantities 
of hake on which to trawl (aggregations are preferred) and the ground on which to trawl these 
hake must be suitable for the type of gear deployed (with minimal risk of loss of gear). Trawler 
operators will therefore, depending on home port, fish in the area closest to home with the best 
possible combination of these primary factors. Secondary factors would include optimising the 
depth trawled to increase fish size and quality but which requires more vessel power and fuel.  
Optimising by-catch (species mix) is also likely to be a factor, particularly for operators with 
limited hake allocations, who will naturally seek to maximise the use of by-catch and will 
adapt processing and marketing strategies accordingly.   

Grounds that are heavily trawled will therefore not necessarily be the best fishing ground, but 
might be the most economical.  Areas identified in this study, such as for example, Block 469 
(south of Cape Town), Blocks 439 and 446 (west of Saldhana) and 539, 553 and 555 (the 
Blues) are established hake trawling grounds associated with their proximity to fishing 
harbours (Cape Town, Saldanha and Mossel Bay).  The more easterly offshore trawling 
grounds such as Blocks 626 and 630 require longer transits from the Western ports and will be 
fished only if there is an economic incentive (such as higher hake species mix and by-catch). 

What is clear from this assessment is that the spatial distribution of hake-directed trawling is 
well established, with little deviation from the trawling areas established since the start of 
trawling in South Africa at the turn of the 20th century. Although trawling was not initially 
focused on hake, the development of the fishery moved into depths in which hake were most 
available. This analysis therefore adequately describes the most recent spatial distribution of 
the fishery and is also an accurate reflection of the hake trawling grounds fished historically. 
The integration of the normal industry-derived catch and effort information with the more 
concise distributional information provided by both on-board Observers as well as the actual 
electronic trawl track data from commercial vessels, has provided a useful data set with which 
to identify trawling areas accurately.  This then forms the foundation for further assessment, 
such as relating effort to substrate, habitat type and identification of areas in need of protection. 
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Although trawling has a relatively high species mix (unselective), the fishery is in fact highly 
selective for area and depth.  In recent years the trawl fishery has moved into deeper water 
(trawlers target large hake in deeper water than has been done historically – up to 700 m 
depth). In addition to the trend towards deeper water, the spatial distribution of effort on hake 
needs to take cognisance of the effort levels of other sectors.  The development of a hake 
longline sector in the mid 1990’s as well as the hake handline fishery significantly altered the 
impact on hake stocks.  These two highly selective fisheries (targeting only large adult hake) 
effectively extended the exploitation of hake into areas previously not targeted by trawling. In 
the context of the study this is significant as longliners for example fish on hard ground, areas 
in which hake previously had a measure of protection. 

Our assessment suggests that trawling covers an estimated 4.8% of the South African EEZ.  
This statistic can be misleading however as the distribution of hake does not extend to the EEZ 
and is limited to the continental shelf out to about 800 m water depth and trawling is limited to 
this depth (800 m).  The Inshore Trawl fishery extends the range of trawling to relatively 
shallow water (about 50 m), but only on the South Coast.  Research biomass surveys have 
shown that hake are in fact widely distributed on the shelf and are also abundant on substrate 
types other than flat sandy (trawlable) grounds.  Based on the spatial data relating to 
commercial trawl effort we can make no inference on the likely impact of trawling on the 
stock. The spatial data also do not indicate a change in hake distribution that might for example 
have been brought about by disturbance relating to the frequency of trawling effort on 
particular grounds, the disruption of spawning aggregations or loss of habitat type resulting in 
the changing of feeding behaviour due to loss of preferred prey species. 

Spatially, trawling effort appears most intense in areas close to the main ports of Saldanha, 
Cape Town (offshore) and Mossel Bay (inshore).  Offshore areas further east (Chalk Line) are 
also intensively fished, but, are likely to be fished seasonally depending on by-catch and hake 
species and size mix. 

 

6.2  Characterising the Distribution of Sediment Types Over Trawl Areas 

Little attention has been paid in the past to the impact of fishing on habitat type in South 
Africa. Although the biology of Cape Hakes has been well documented, the dynamics of the 
two species are still poorly understood.  There is still uncertainty relating to growth rates, 
horizontal and vertical migrations are not adequately known (trans-boundary issues are 
unresolved) and stock separation unclear.  The diet of hake is however well known (Payne and 
Punt, 1995) and in this context, prey species can be related to spatial distribution and possibly 
associated with habitat type. 

Only one comprehensive study of marine sediments has been conducted and this report has 
relied heavily on the investigations of Dingle et al, (1987).  These data (from the Council for 
Geoscience at the University of Cape Town) provide a detailed description of marine sediment 
type. A finer-scale substrate evaluation would be useful, particularly to describe reef profiles, 
but is probably not necessary to describe the hake trawl fishery (as the fishery is directed on 
mostly on homogeneous sandy sediment and low profile grounds). The hard, gravely substrates 
are areas generally avoided by hake trawlers and these areas have niches for generally more 
diverse faunal communities than, for example, flat sandy / muddy sediments (National 
Academy of Sciences, 2002). 

As shown in this study (para 3.3 and 4.3 refers), the fishable areas (Table 2) are primarily 
sandy  (70.2%) and muddy-sand (26.5%) substrate types with a relatively small area with 
“Gravely” components (3.3%). Sandy areas have a low sensitivity ranking (NOAA and NMFS, 
2003).  With the shift of the trawl fishery into progressively deeper water, the fishery is 
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expected to impact to an increasingly greater extent on the deeper muddy sediments.  The most 
notable characteristic of the sediment distribution in South African waters is associated with 
the two current regimes (Benguela and Agulhas).  The West Coast is more trawlable with less 
hard or gravely ground. Trawler skippers have more trawling options on the West Coast than 
on the South Coast (Agulhas Current regime) and this is also reflected in trawling effort. 
Historically the allowable hake catch (which was not split between the two species), was split 
at the 200 E longitude, with 67% of hake catch taken on the West Coast and the balance on the 
South Coast.  More recent assessments (Rademeyer and Butterworth, 2004) have separated the 
two species as well as allocating proportions of each species  between the two coasts. 

From a sediment type perspective, the South Coast presents a significantly more complex case 
than the West Coast with a greater diversity of sediment type on the South than on the West 
Coast. The Agulhas Bank is known for its extensive hard ground areas that include reef, coral, 
sand and mud. Characterising this area is a warm swiftly-flowing current with a species mix 
that reflects both temperate and cold water diversity including a mix of benthic (flat bottom) 
and reef fish.  The spatial distribution of trawling effort (fragmented) on the South Coast is 
therefore also a reflection of this sedimentary complexity.   

Offshore,  trawl grounds extend southwest from Cape Point to an area known as Browns Bank. 
Although the trawl areas are essentially sandy, the narrowing of the shelf alters the horizontal 
profile of the seabed. Trawl areas are mostly narrow and limited in extent, and are often in 
close proximity to high profile reef and other untrawlable or gravely areas.  The southern edge 
of the Agulhas Bank sees the continuity of the West Coast trawling ground disappear with 
increasing amounts of hard ground or gravely deposits. Towards the eastern edge of the 
Agulhas Bank along the shelf break (> 200 m depth), the trawling areas are few and 
fragmented. Hake-directed trawling is high risk in this area but is rewarding with particularly 
high levels of abundance of the shallow water hake. In the extreme eastern portion of the 
Agulhas Bank there is a popularly known area (Chalkline) which comprises a high proportion 
of gravely deposits. Both hake and the seasonally aggregating kingklip stock (Genypterus 
capensis), are targeted in this area by longliners and trawlers8. 

Shallower than 200 m, the Inshore fishery is active on both sandy and muddy substrate types, 
particularly in the vicinity of river mouths where muddy sediments have accumulated (Inshore 
trawlers target both hake and sole in these areas).  Le Clus et al (1996) correlated bathymetry 
and sediment effects with sole (Austroglossus pectoralis) distribution and catch rates in the 
Inshore trawl areas. A notable extension of the inshore grounds is the Blues9 where the 
substrate is a mixture of sand and mud and provides a narrow trawling window on the Agulhas 
Bank adjacent to hard areas that include deep-water corals. 

The nature of the sediment data used in this analysis does not appropriately define the hard 
ground areas on the Agulhas Bank.  Although much of the area is defined as “sandy”, it is 
interspersed with mud, and gravel deposits.  Much of the “sand” is not trawled as the ground is 
too hard with a high frequency of reef-type profile.  In the context of this study it is also worth 
noting that the central and eastern Agulhas Bank was extensively exploited by foreign trawlers 
from 1960 to the mid 1980’s using destructive fishing gear (24” steel bobbins, heavy doors) 
targeting reef and other fish species. The damage done by these vessel has never been 
quantified, although the decline in abundance of the panga (Pterogymnus laniarius) has been 

                                                
8 Recently introduced regulations have closed this area at the time of the kingklip spawning aggregations 
9 There is ongoing user conflict in the Blues between the trawling industry and hydrocarbon developments for oil 
and gas with areas being closed to trawling  due to hydrocarbon structures. 



       
Fisheries & Oceanographic Support Services cc  (December 2005)   SA Hake Trawl Fishery : MSC  Certification:  Condition 4  

40

largely attributed to the uncontrolled effort and reef damage of these vessels (Booth and Punt,   
1998). 

 

6.3  Degree of Impact on Habitat Type (Trawling Intensity Estimates) 

In this assessment, no quantifiable data were available with which to directly assess trawl 
damage, although hake trawl gear behaviour has been filmed using underwater cameras and 
Remote Operated Vessel (ROV) technology.  The authors have viewed this material and 
conclude that, with respect to the predominantly trawled (sandy) substrate, the impacts 
described above (NAS, 2002) would be of a similar nature.  Making this assumption then, two 
factors could provide “indicators” of the likely impact of hake-trawls on habitat viz. 

 

a) Trawling Intensity (frequency of coverage of a particular ground), and 

b) Trawling over different substrate type, particularly if heavier than normal gear is used. 

 

Bottom trawl disturbance of the seabed is principally a function of bottom type with the likely 
impact on sandy substrates ranked “Low Sensitivity” (NAS, 2002).  Trawl doors “scar” the 
seabed causing small mounds of sediment adjacent to a trough. The report on the Effects of 
Trawling and Dredging on Seafloor Habitat of the National Academy of Sciences (2002) 
suggests that otter trawling on Sand would also reduce epifaunal coverage, result in sediment 
suspensions (fines), reduce the depth of oxygenated sediments as well as removing buried 
boulders and leaving depressions etc.10 Trawls also cause turbulence and re-suspend sediments.  
The impact of Otter Boards on harder grounds, such as gravely deposits, is reported to “scrape” 
the seabed, removing epibenthic organisms and disturbing otherwise stable substrate. 

Of the Total Area Trawled in South African waters (hake-directed) some 47.8% is estimated 
(annually) to have less than 10% of the ground swept by trawl gear (doors, sweeps, nets 
inclusive – Table 3).  Since the majority of this area comprises sand, the impact on epifauna 
and other negative effects is expected to be low.  A further 12.9% and 13.5% is categorised low 
or moderate impact suggesting that an estimated 74.2% in total of trawled areas in South 
African waters are likely to be impacted by trawl gear on less than one occasion per annum. 
The simplest analogy would be a farmer lightly ploughing a field up to once a year without any 
further disturbance and allowing normal resettlement to take place. 

The remaining areas were calculated to have a Trawling Intensity of more than 100% (covered 
in its entirety at least once a year).  Some 11% of trawled areas are trawled at least once and 
possibly twice, a further 10.1% is swept by trawl gear at least four times a year and the most 
Intensely Trawled area (more than 4 x) comprises some 4.7% of trawled area.  Without being 
able to quantify the actual impact of hake-directed trawling on substrate (including the 
associated flora and fauna), the authors are not in a position to quantify the likely impacts (a 
similar situation in most other studies of this type). The NAS report however suggests that 
repeated trawling on sandy sediments causes a shift from communities dominated by species 
with relatively large adult body size toward dominance of small-bodied organisms.  Impacts 
were however generally poorly understood, as were recovery rates. One conclusion was that 
impacts on sand-related habitats were usually less negative than in other habitat types. 

 

                                                
10 Refer also to the literature review by Wilkinson and Japp (2004) that preceded this report 
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The NAS (2002) paper also suggests that the exploitation of hard bottom grounds results in 
reduced density of bryozoan colonies as well as lower structural complexity and less attached 
epibenthos compared to untrawled areas.  On muddy sand, there is a reduction in epifaunal 
coverage, smoothed bedforms, compression of sediments, sediment suspension and a reduction 
in the depth of oxygenated sediments. 
 
Considering the Trawling Intensity on particular substrate types, our analysis suggests that 
nearly all substrata are heavily trawled (if we average over the entire area trawled on a per-
substrate basis). Sediment such as sand, which is extensively trawled (34041 km2), has on 
average a relatively low TI ranking but is according to our classification, still heavily trawled. 
Mud or sandy mud area trawled approximate 5500 km2 but is relatively more intensively 
trawled than sand. Gravels, which have the least effort, are the most intensively trawled.  
Clearly Trawling Intensity needs careful interpretation on a spatial scale and must therefore be 
focused on specific localities (when we average, heavily trawled areas bias the interpretation in 
less heavily trawled areas). 
 
We therefore conclude that hake-directed trawling will reduce habitat complexity including the  
removal of sessile epifauna and the alteration of physical structure.  Such effect would 
obviously be low on sand and higher on gravely deposits.  Hypothetically it is suggested (NAS, 
2002) that species in sandy habitats (Figure 26) experience a lower mortality rate than those in 
a gravel habitat. 
 
 

 
Figure 26. Hypothetic depletion curves (habitat complexity – epifauna and physical structure) for  

non-target species in different habitats.  The vertical lines indicate that most trawl impact 
studies either have been acute (trawled once, vertical line at 1) or compare chronically 
fished areas (vertical line at 15) (after NAS, 2002). 

 
Trawled areas with relatively high sensitivity and in which significant impacts are likely to 
occur are therefore any gravely deposits as well as sandy areas that might be trawled at least 
twice a year i.e. 14.8% of areas trawled.  These would include 47 blocks (Annexure 3). A 
further refinement would be to classify as “Highest Priority” all gravely blocks (Annexure 4) 
within these selected blocks as well as any blocks comprising 100% sand with a Trawling 
Index higher than 4.  
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These selected Blocks can therefore be prioritised as follows : 

 

Gravely and high TI  :  630, 615, 626, 637, 533 & 623 

Sandy with high TI :     469, 402, 444, 487, 494, 522, 555, 523, 439, 453, 524, 480 & 553 

 

Note that this does not exclude the remainder of the 47 blocks but does prioritise those 
considered in most need of attention according to the sensitivity rankings. 

 

6.4  Nature of Gear and Extent to Which Fishing Operations are Effective in Avoiding 
  Significant Adverse Effects on Habitats Assessed   

The nature of the gear used by the South African hake-directed trawlers is described in para 
2.2.  The trawl gear utilised by the hake fleet has a fairly standard  otter trawl configuration.   
There are however fundamental differences between the different sectors exploiting hake 
which could result in differential impacts on the substrata trawled. 

Vessel power is perhaps the controlling factor in mitigating against substrate damage. In the 
Offshore sector two classes of vessels operate – wetfish and factory freezers.  Factory freezer 
vessels have significantly more power and trawling capacity than the smaller wetfish vessels.  
The larger vessels generally have heavier warps, more powerful winches, heavier doors, bigger 
nets and can fish deeper and for longer periods at sea (six weeks at a time).  Wetfish vessels are 
often limited in operational range, fish for shorter periods (4-7 day turnaround) and have 
lighter and smaller gear.  Doors are generally slightly smaller (but not always). 

Otter gear used in the South African hake trawl fishery is relatively light gear, fishing on 
mostly sandy substrate, the combination of which is expected to result in relatively low habitat 
impact.  Most operations now limit trawl duration to about three hours per trawl, grounds are 
well known (so rough grounds are avoided) and door technology facilitates “flying” of the gear 
or “lighter” trawling.  Such gear is a major advantage to the vessel operator as it reduces the 
power needed and hence the cost – a factor which encourages good fishing practice. This 
fishing strategy also optimises fish quality and reduces net drag and potential substrate 
disturbance. 

In the Inshore Trawl sector, boat limitation has been introduced.  This is a policy decision 
taken by the controlling Industrial Body and which is fully supported by the fisheries 
management authority (MCM).  Although the Trawling Intensity is high on muddy substrate 
for example, the vessels fishing these grounds are not permitted to be larger than 30 m or to 
have more than 1000 hp.  These restrictions automatically limit the gear configuration, 
resulting in the reduction of trawl warp diameter, smaller doors and smaller nets. 

Other mitigating factors for substrate damage include minimal mesh size (110 mm for Offshore 
vessels and 75 mm for Inshore vessels) and closure of all bays (point to point) to trawling. 
Heavy gear such as steel bobbins and rock hoppers are also not permitted, although some 
operators are thought to carry heavy gear for trawling in areas where grounds might be harder 
and the risk of fouling gear increased. 

The factors discussed above are all possible characteristics that could mitigate against substrate 
and habitat damage. Historically the hake trawl fishery has been sustained with relatively little 
change in fishing gear and areas fished.  Of more immediate concern would be increases in 
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effort, particularly in areas already Intensively trawled – such as Block 469.  Heavy trawling 
effort adjacent to hard grounds that provide natural protected areas for the target species takes 
on greater significance if those areas are opened to alternative fishing technology (either 
longline gear or changes to trawl gear). 

 
 
6.5   Habitat Types Susceptible to  Trawling and Rare and Endangered Species 

Due to the nature of the offshore environment, and particularly the deep-offshore as exploited 
by the hake trawl sector, a quantifiable evaluation of the effects of trawling on specific habitat 
types is not within the scope of this investigation.   This study has however identified the 
spatial extent of trawling to a level not previously done.  Superimposed on the relatively large 
scale habitat type classifications of the sediment types (Dingle et. al 1987) and the South 
African National Spatial Biodiversity Assessment (2005)  - (Technical Report Volume 4: 
Marine Component) some broad assumptions can be made on the susceptibility of habitat 
types impacted by hake trawlers. 

Most studies suggest that trawling over the coarser sediment types, including high profile reef, 
has a high impact on the habitat with associated alteration of community structure and poor 
recovery rates.  At the other end of the scale, the low profile, finer sediment types are likely to 
be less affected by trawling with low potential for the alteration of habitat and consequently a 
lower impact on the benthic communities and the ecosystem as a whole (NAS, 2002 – refer to 
Figure 26 as well). 

Hake trawling, although directed predominantly on sand and mud, will nevertheless affect the 
habitat with ecosystem (knock-on) effects.  In the case of the South African hake trawl fishery, 
it is our considered view that the trawl gear per se has relatively little impact (provided the 
activity remains on flat and sandy substrate), but the frequency of the activity is more 
problematic. The NAS study identified repeated trawling over the same ground as resulting in 
“discernable changes in benthic communities”.  Trawling is known to reduce habitat 
complexity including the loss of erect and sessile epifauna, smoothing on sedimentary 
bedforms and reduction in bottom roughness, and removal of taxa that produce structures. 
Trawl gear can crush, bury, or expose marine flora and fauna and reduce structural diversity 
(Auster and Langton, 1999). Further, if the interval between trawls is shorter than the recovery 
time, the original benthic structure and species populations might not have the opportunity to 
recover to pre-trawl conditions (Watling and Norse, 1998).  Most studies suggest that sustained 
trawling over the same grounds reduces species richness. 

The above should therefore be seen in the context of the Trawling Intensity outputs from this 
study, taking into consideration that impacts on sand habitats are “usually less negative” than 
in most other (coarser) habitat types.  Clearly those Intensively trawled areas such as Blocks 
469, 487, 494, 522, 555, 523, 439,  630, 453, 524 and 480 that have both a high TI and high 
incidence of repeat trawling require the most attention with respect to potential habitat 
modification and ecosystem effects. 

The Lombard et al (2005) biodiversity assessment identifies offshore bioregions of which three 
fall within the hake-trawling areas, these being : 

 
� The Namaqua Bioregion 
� The South Western Cape Bioregion, and 
� The Agulhas Bioregion. 
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Key determinants in the identification of these regions are water temperature and light 
penetration.  This is not necessarily useful with respect to demersal environments as it is based 
primarily on surface temperature. Millar (2000) in her thesis identifies for example the 
significance of temperature and other environmental parameters to hake abundance. The 
trawled areas fall in the sub-photic zone identified by Lombard et al (2005) as between 30 m 
water depth and the shelf break. Lombard concludes that the West Coast biozones have the 
“least”  protection and currently experience the greatest threats mostly as a result of offshore 
diamond mining.   

Lombard also concludes that areas such as the deep-photic areas on the continental shelf in the 
east are a low priority area in terms of conservation status (primarily due to the narrow 
continental shelf). This in our view does not reconcile with either the known or potential 
trawling effort on the gravely deposits of the shelf margin on the extreme eastern portion of the 
Agulhas Bank (as the shelf narrows and the gradient increases).  

With respect to “rare and endangered species“, trawling at this point in time appears not to 
threaten any rare or endangered species. Trawling for hake poses no threat to any of the large 
(endangered) whale species and no other demersal fish or other fauna are reported to be 
threatened. The information available is also inadequate to make any qualified statements 
regarding benthic flora and fauna conservation status that might be impacted by trawling. 
Trawling, more specifically Inshore Trawling, does however have by-catch issues relating to 
certain linefish species, the status of which have been identified as “threatened”.  Of these 
species only the two kob species are caught in quantities that might threaten these stocks 
(particularly juveniles).  Other threatened linefish species are also caught in trawls incidentally, 
but their poor stock status relates primarily to excessive effort in the target handline fisheries 
(commercial and recreational ski-boat). 
 
 
6.6  Protected Area and Sector Management 
 
Lombard et al (2005) identify “extractive marine living resource use” (EMLRU)  as the biggest 
threat to marine biodiversity in South Africa and highlight dramatic declines in populations of 
some targeted species e.g. Southern Right Whales. Linefish species have also been reduced in 
most instances, to less than 10% of their pristine stock size.  These authors also suggest that 
bottom trawling has been shown to transform habitats elsewhere and that trawling grounds on 
both the West and South Coasts have already altered the sediment characteristics.  The 
Lombard et al (2005) assessment is however too general from which to draw definite 
conclusions regarding possible biodiversity impacts of trawling, other than to suggest that 
impacts do occur and that many species might be threatened. 
 
In our view, offshore marine protected areas are a sensible means of limiting trawling impacts 
and protecting biodiversity.  Actual biodiversity status in a particular biozone, or sediment type 
would be very difficult to quantify in an already perturbed  (historically trawled) area. A 
practical solution might be for example to control effort in areas where Trawling Intensity  
might be considered too high.  Such effort control would aim to promote recovery to near 
normal state. 
 
A reduction of effort, for example, in Grid 469 could have many beneficial consequences, but 
would also have economic effects on the fishing industry.  Further it is imperative that effort in 
469 (for example) would need to be assessed with respect to ALL fisheries operating in the 
area and that the substrate type should also be a consideration (in block 469 effort on hake was 
extended to gravely areas through the introduction of longlining).  Clearly a cost benefit 
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(economic, biological, socio economic) analysis should be a prerequisite if such action 
(MPA’s) is considered. There are many options as well, such as the introduction of control 
sites, seasonal closures and rotating of closed areas.  
 
The introduction of an offshore MPA should therefore be a through consultative process with 
all implications carefully considered. 
 
 

7.0 CONCLUSIONS 

Evaluation of the effects of bottom trawling requires the identification of risks to seafloor 
habitats and full use of all available information on seafloor habitats, fishing methods, and 
effort distribution i.e. the available data need to be integrated into a readily available format. 
This study has thoroughly investigated the available data with which to assess the spatial 
distribution and intensity of hake-directed trawling in South African waters and the use of GIS 
has facilitated not only the analysis and interpretation of the data, but has also provide a 
platform for the future monitoring of the trawl fishery.  These data have been reconciled as 
accurately as possible with the information available on substrate type in the marine offshore 
environment in South Africa as well as with reports and other studies on the impacts of 
trawling internationally. Every fishery is unique and extrapolation of the effects of trawling for 
example in one locality, might not be entirely representative of another fishery which might 
have an entirely different history of exploitation.   

Further, in many international studies there is a mismatch in the spatial scales of experimental 
results, habitat maps and trawl effort, making it problematic when assessing the ecosystem-
level effects of trawling.  

With respect to trawling in general the following key points are considered relevant to the 
South African hake trawl fishery : 

 

I. Stable communities of low mobility and long-lived species will be more vulnerable to physical 
disturbance than will short-lived species in changeable environments. This is a fundamental 
ecological principle that has been shown to apply to the marine environment and in many cases, 
specifically to different trawling methods; 

II. Trawling can reduce habitat complexity by damaging the biological and physical structures of the 
seafloor with the extent of the initial effects and the rate of recovery being dependent on the 
habitat stability.  

III. The more stable biogenic, gravel and mud habitats experience the greatest changes and tend to 
have the slowest recovery rates.  

IV. Coarse sediments in areas of high natural disturbance show fewer effects. Because those habitats 
tend to be populated by opportunistic species that re-colonize more rapidly, recovery is faster as 
well.  

V. Alterations to habitats can cause a change in the associated benthic communities and potentially 
alter the composition and productivity of fish communities that depend on seafloor habitats for 
food and refuge.  

VI. International studies indicate that on a long-term scale, species abundance is not greatly 
influenced by trawling but that certain species are more susceptible to disturbance than others. 
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Considering the specifics of the South African hake-trawl fishery in both the local and 
international context : 

 

VII. Hake-directed trawling occurs in a near continuous band on well established grounds around the 
South African coast extending from the Namibian border on the West Coast to the extreme 
eastern part of the Agulhas Bank off the South-East Coast; 

VIII. The depths exploited are well defined, occurring in water mostly between  300 - 800 m 
(“offshore” – also defined as “deep-photic”) as well as in waters shallower than 200 m on the 
South Coast (“inshore”); 

IX. The trawl grounds exploited can be concisely defined and with the exception of a recent shift in 
effort to deeper water (> 500 m). Historically these trawling grounds have been trawled 
consistently and catch and effort maintained in these areas.  Hake stocks have since the 1970’s 
and the introduction of quota control, gradually recovered  from over-exploitation. 

X. The trawl areas exploited cover only about 4.8% of the South African  economic zone.  Trawling 
naturally occurs on the continental shelf and with few exceptions, is active over predominantly 
sandy sediments. 

XI. Of the total area trawled, 47.8% is estimated to have less than 10% of the ground swept. Of the 
remaining areas, 12.9% has a “low” estimated impact and 13.5% a moderate impact due to 
trawling.  

XII. 11% of grounds trawled are swept once and possibly twice in a year, 10.1% is swept at least four 
times as year and  4.7% swept more than four times a year (defined as heavily trawled). 

XIII. The most frequently trawled substrate type (sand) has a relatively low trawling intensity. The 
muddier substrate types are more heavily trawled than the sandy areas, and the coarser (gravely) 
substrates (which comprise the smallest areas with the least effort), the most intensively trawled. 

XIV. Trawling on the coarser substrate types are therefore likely to have the greatest impact with 
longer recovery times than for example, sandy and muddy sediment types. Hake-directed trawling 
will reduce habitat complexity including the removal of sessile epifauna and the alteration of 
physical structure.  Such effect would obviously be low on sand and higher on gravely deposits. 

XV. Gravelly areas trawled with a high Trawling Intensity as well as sandy areas with a high trawling 
intensity should be the focus if possible negative habitat effects are to be mitigated – such action 
could include the control of effort in a particular area, including possibly introducing offshore 
MPA’s. 

 

………………………………………………………… 
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ANNEXURE 1 
 

MARINE STEWARDSHIP COUNCIL 
 

Certification of the South African Hake Trawl Fishery 
 
 
Condition 4. Effects of Trawling on Benthic Habitat 
 
Action required: While information exists on habitat types and fishing areas, sufficient to 
infer the level of interaction, specific studies should be undertaken as follows: 

e) Document the spatial distribution of fishing effort using available data (e.g. trawl tracks 
and VMS).  Characterise the distribution of sediment types over trawl areas.  Relate 
spatial distribution of fishing effort to the total area and distribution of habitat types and 
estimate the proportion of each habitat type impacted and the degree of impact relative 
to trawling activity (e.g. low, medium, high). 

f) Review the nature of the gear used in the fishery and provide evidence (from this 
fishery or from other similar fisheries elsewhere) that fishing operations using such 
gear are effective in avoiding significant adverse effects on habitats. 

g) Identify areas of habitat type that are: 
• Rare 
• Hold species that are rare or endangered 
• Are susceptible to the effects of trawling 
• Are subjected to extensive impact (e.g. a significant proportion 

or the majority of habitat is impacted to high degree). 
Impacts on diversity should be included. 
h) Consider creating protected areas containing the above, as appropriate, to limit or 

mitigate impacts of trawling on benthic habitat. 
 
Timescale:  For the above points: 

a) within 18 months of certification 
b) within 6 months of certification 
c) initial appraisal within 12 months of certification with a gap analysis, relevant research 

plan and subsequent data collection, if necessary;  within 4 years of certification 
d) within the term of the current certification 

 
 
In terms of the first surveillance report it is intended that points a) and b) will be addressed by 
Fisheries & Oceanographic Support Services cc within the current report.  Point c) will be 
fulfilled by a Norwegian-funded project to be implemented in 2006 and point d) will be 
addressed by MCM. 
 
 

…………………………………………………………
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ANNEXURE 2 
 
 

MAPPING SOFTWARE 
 
The primary tool used in this analysis was the mapping software program ArcGIS 9.  This 
package is widely used as a fisheries management tool as it allows different types of data to be 
displayed simultaneously on the same spatial scale and relationships among these data can be 
assessed using specific tools within the program.  In addition, the spatial scale can be modified 
to suit the specific question being asked.  The value in using GIS is that it provides a 
framework for incorporating different data types, some of which may be broadscale and others 
that are fine-scale, localised or more detailed. In this way a database is developed, that over 
time is added to as more information becomes available in the study area.  Within the current 
project became clear as the project evolved that the quality of the output of an analysis was 
dependent on the quality of the input data.  Some data are broad-scale while others are fine-
scale and thus a working database may be refined through incorporating information as it 
becomes available.  The data used in the current study includes information on the benthic 
habitat which was collected during a national offshore survey.  It is the most complete data 
source available as it includes sediment coverage of the entire national fishing ground.  The 
resolution of these data is however broad in relation to the fishing effort data.   
 
 

………………………………………………………………………………………
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 ANNEXURE 3 

 
Trawl Statistics by Block with Trawling Index and Ranking 

 

Block  Trawls Per 
Year 

Mean Hours 
per Trawl Trawlable Area Area Swept 

(Max) 
Area Swept 

(Min) TI (Max) TI (Min) 
Inshore or 
Offshore 
Grounds 

RANK 

469 3125 2.74 856 6109 1666 7.14 1.95 Offshore Intense 
402 22 4.15 9 64 17 7.13 1.94 Offshore Intense 
444 4 2.72 1 7 2 7.11 1.94 Offshore Intense 
487 2940 2.69 822 5646 1540 6.87 1.87 Offshore Intense 
494 2846 2.81 889 5697 1554 6.41 1.75 Offshore Intense 
522 2294 3.81 643 3621 1018 5.63 1.58 Inshore Intense 
555 1233 2.55 240 1306 367 5.44 1.53 Inshore Intense 
523 2190 3.77 690 3423 963 4.96 1.40 Inshore Intense 
439 1846 3.16 849 4159 1134 4.90 1.34 Offshore Intense 
630 1703 2.09 543 2541 693 4.68 1.28 Offshore Intense 
615 668 2.71 291 1289 352 4.43 1.21 Offshore Intense 
453 1937 2.99 982 4133 1127 4.21 1.15 Offshore Intense 
524 2189 3.49 774 3167 891 4.09 1.15 Inshore Intense 
480 1551 2.99 819 3306 902 4.04 1.10 Offshore Intense 

553 248 2.90 74 298 84 4.02 1.13 Inshore Intense 

446 1983 3.00 1066 4246 1158 3.98 1.09 Offshore Heavy 
461 1852 2.83 1000 3741 1020 3.74 1.02 Offshore Heavy 
536 432 3.83 185 686 193 3.71 1.04 Inshore Heavy 
521 314 3.93 141 513 144 3.64 1.02 Inshore Heavy 
364 34 3.23 22 79 22 3.60 0.98 Offshore Heavy 
539 544 2.88 187 651 183 3.48 0.98 Inshore Heavy 
460 820 3.38 574 1973 538 3.44 0.94 Offshore Heavy 
535 270 3.06 100 342 96 3.42 0.96 Inshore Heavy 
432 1259 3.40 894 3050 832 3.41 0.93 Offshore Heavy 
362 152 3.91 136 424 116 3.12 0.85 Offshore Heavy 
640 356 3.30 164 487 137 2.97 0.83 Inshore Heavy 
626 1353 2.28 742 2197 599 2.96 0.81 Offshore Heavy 
538 189 3.63 98 284 80 2.90 0.82 Inshore Heavy 
637 35 2.30 20 57 16 2.84 0.78 Offshore Heavy 
533 266 2.21 153 419 114 2.74 0.75 Offshore Heavy 
401 155 3.41 138 377 103 2.73 0.74 Offshore Heavy 
382 352 4.42 431 1108 302 2.57 0.70 Offshore Heavy 
512 806 2.96 402 991 279 2.47 0.69 Inshore Heavy 
505 976 2.96 864 2063 563 2.39 0.65 Offshore Heavy 
549 600 2.57 463 1098 300 2.37 0.65 Offshore Heavy 
381 648 3.73 735 1721 469 2.34 0.64 Offshore Heavy 
424 7 3.95 9 21 6 2.30 0.63 Offshore Heavy 
430 20 3.93 25 57 16 2.28 0.62 Offshore Heavy 
422 499 3.36 527 1195 326 2.27 0.62 Offshore Heavy 
537 439 3.97 320 722 203 2.26 0.63 Inshore Heavy 
525 1759 3.03 988 2211 622 2.24 0.63 Inshore Heavy 
372 554 4.17 739 1648 449 2.23 0.61 Offshore Heavy 
516 301 2.03 115 253 71 2.20 0.62 Inshore Heavy 
632 254 2.96 143 312 88 2.18 0.61 Inshore Heavy 
605 499 2.97 507 1056 288 2.08 0.57 Offshore Heavy 
548 585 2.51 513 1046 285 2.04 0.56 Offshore Heavy 

623 787 2.19 606 1229 335 2.03 0.55 Offshore Heavy 

411 448 3.70 600 1183 323 1.97 0.54 Offshore Mod/Heavy 
514 524 2.50 284 544 153 1.92 0.54 Inshore Mod/Heavy 
636 703 2.97 471 867 244 1.84 0.52 Inshore Mod/Heavy 
604 767 2.84 866 1556 424 1.80 0.49 Offshore Mod/Heavy 
501 667 3.12 827 1482 404 1.79 0.49 Offshore Mod/Heavy 
532 368 2.09 187 319 90 1.71 0.48 Inshore Mod/Heavy 
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Annexure 3  contd. 
 

Block  Trawls Per 
Year 

Mean Hours 
per Trawl Trawlable Area Area Swept 

(Max) 
Area Swept 

(Min) TI (Max) TI (Min) 
Inshore or 
Offshore 
Grounds 

RANK 

614 329 2.53 360 594 162 1.65 0.45 Offshore Mod/Heavy 
624 224 2.48 242 396 108 1.63 0.45 Offshore Mod/Heavy 
445 448 3.33 655 1064 290 1.62 0.44 Offshore Mod/Heavy 
568 679 2.64 790 1278 349 1.62 0.44 Offshore Mod/Heavy 
400 423 3.69 692 1114 304 1.61 0.44 Offshore Mod/Heavy 
515 351 2.40 222 350 98 1.58 0.44 Inshore Mod/Heavy 
608 320 2.85 414 651 178 1.57 0.43 Offshore Mod/Heavy 
550 79 2.83 60 93 26 1.55 0.43 Inshore Mod/Heavy 
392 29 4.27 58 88 24 1.52 0.42 Offshore Mod/Heavy 
617 10 4.28 21 32 9 1.50 0.41 Offshore Mod/Heavy 
531 359 2.11 211 315 88 1.49 0.42 Inshore Mod/Heavy 
421 447 3.77 818 1200 327 1.47 0.40 Offshore Mod/Heavy 
513 559 2.63 437 610 172 1.40 0.39 Inshore Mod/Heavy 
420 24 3.77 47 65 18 1.37 0.37 Offshore Mod/Heavy 
530 154 1.88 90 120 34 1.34 0.38 Inshore Mod/Heavy 
391 537 3.67 1055 1403 383 1.33 0.36 Offshore Mod/Heavy 
625 82 2.03 53 69 19 1.31 0.37 Inshore Mod/Heavy 
556 29 3.24 30 39 11 1.30 0.37 Inshore Mod/Heavy 
468 604 3.01 1005 1294 353 1.29 0.35 Offshore Mod/Heavy 
541 11 3.00 11 14 4 1.28 0.36 Inshore Mod/Heavy 
547 412 2.60 604 764 208 1.26 0.34 Offshore Mod/Heavy 
380 23 4.04 54 66 18 1.23 0.33 Offshore Mod/Heavy 
489 20 2.77 33 40 11 1.20 0.33 Offshore Mod/Heavy 
534 245 2.14 314 373 102 1.19 0.32 Offshore Mod/Heavy 
410 120 3.32 246 284 77 1.15 0.31 Offshore Mod/Heavy 
452 21 3.39 47 50 14 1.06 0.29 Offshore Mod/Heavy 
633 186 2.51 183 194 55 1.06 0.30 Inshore Mod/Heavy 
584 6 3.83 17 17 5 1.02 0.28 Offshore Mod/Heavy 

554 637 2.79 732 736 207 1.01 0.28 Inshore Mod/Heavy 

622 107 1.98 93 88 25 0.94 0.26 Inshore Moderate 
399 6 3.20 14 13 4 0.92 0.25 Offshore Moderate 
440 340 2.64 699 640 175 0.92 0.25 Offshore Moderate 
433 159 2.97 371 337 92 0.91 0.25 Offshore Moderate 
350 12 3.27 32 28 8 0.87 0.24 Offshore Moderate 
517 254 2.14 258 225 63 0.87 0.25 Inshore Moderate 
572 26 2.77 60 52 14 0.87 0.24 Offshore Moderate 
606 35 3.07 91 76 21 0.83 0.23 Offshore Moderate 
438 173 3.34 497 413 113 0.83 0.23 Offshore Moderate 
374 26 4.12 95 77 21 0.81 0.22 Offshore Moderate 
520 53 2.44 66 53 15 0.81 0.23 Inshore Moderate 
558 105 3.40 325 254 69 0.78 0.21 Offshore Moderate 
361 88 4.13 335 259 71 0.77 0.21 Offshore Moderate 
412 36 3.57 120 93 25 0.77 0.21 Offshore Moderate 
540 447 2.85 692 529 149 0.76 0.21 Inshore Moderate 
545 100 2.55 238 182 50 0.76 0.21 Offshore Moderate 
595 166 2.89 451 342 93 0.76 0.21 Offshore Moderate 
434 76 2.68 191 144 39 0.76 0.21 Offshore Moderate 
609 94 2.77 245 185 50 0.76 0.21 Offshore Moderate 
375 5 4.51 20 15 4 0.75 0.20 Offshore Moderate 
383 6 4.28 25 18 5 0.73 0.20 Offshore Moderate 
462 101 3.51 362 253 69 0.70 0.19 Offshore Moderate 
546 134 2.63 361 252 69 0.70 0.19 Offshore Moderate 
518 208 2.10 267 181 51 0.68 0.19 Inshore Moderate 
607 59 3.73 233 157 43 0.67 0.18 Offshore Moderate 
559 103 3.23 359 238 65 0.66 0.18 Offshore Moderate 
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Annexure 3 contd. 
 

Block  Trawls Per 
Year 

Mean Hours 
per Trawl Trawlable Area Area Swept 

(Max) 
Area Swept 

(Min) TI (Max) TI (Min) 
Inshore or 
Offshore 
Grounds 

RANK 

479 251 2.85 778 510 139 0.66 0.18 Offshore Moderate 
490 7 3.00 24 16 4 0.65 0.18 Offshore Moderate 
566 3 2.95 10 6 2 0.63 0.17 Offshore Moderate 
502 92 3.22 340 211 58 0.62 0.17 Offshore Moderate 
557 19 2.77 61 37 10 0.60 0.16 Offshore Moderate 
481 17 3.32 67 40 11 0.60 0.16 Offshore Moderate 
373 69 3.99 345 196 54 0.57 0.16 Offshore Moderate 
526 231 2.87 492 275 77 0.56 0.16 Inshore Moderate 
341 4 3.63 17 10 3 0.56 0.15 Offshore Moderate 
629 132 2.24 220 122 34 0.56 0.16 Inshore Moderate 
569 165 2.84 612 334 91 0.55 0.15 Offshore Moderate 
431 54 3.58 257 139 38 0.54 0.15 Offshore Moderate 
488 25 3.43 115 62 17 0.54 0.15 Offshore Moderate 
583 92 2.92 373 191 52 0.51 0.14 Offshore Moderate 
565 9 2.69 34 17 5 0.51 0.14 Offshore Moderate 
353 6 3.28 28 14 4 0.50 0.14 Offshore Moderate 

543 19 2.18 60 30 8 0.50 0.14 Offshore Moderate 

573 22 2.75 88 44 12 0.50 0.14 Offshore Low 
519 96 2.11 175 84 24 0.48 0.13 Inshore Low 
544 31 2.87 137 63 17 0.46 0.13 Offshore Low 
496 12 3.04 60 26 7 0.43 0.12 Offshore Low 
470 25 3.99 170 71 19 0.42 0.11 Offshore Low 
454 75 3.25 437 174 48 0.40 0.11 Offshore Low 
486 132 2.70 641 254 69 0.40 0.11 Offshore Low 
628 5 2.66 15 6 2 0.39 0.11 Inshore Low 
363 28 3.82 195 75 21 0.39 0.11 Offshore Low 
371 7 3.29 41 16 4 0.38 0.10 Offshore Low 
596 3 3.13 16 6 2 0.37 0.10 Offshore Low 
390 41 3.53 285 103 28 0.36 0.10 Offshore Low 
352 1 3.00 6 2 1 0.36 0.10 Offshore Low 
616 4 2.82 21 7 2 0.35 0.10 Offshore Low 
493 155 2.83 898 313 85 0.35 0.10 Offshore Low 
351 31 4.42 290 98 27 0.34 0.09 Offshore Low 
529 10 2.95 36 12 3 0.33 0.09 Inshore Low 
504 18 2.84 112 36 10 0.33 0.09 Offshore Low 
500 34 3.20 254 78 21 0.31 0.08 Offshore Low 
467 31 3.41 266 75 21 0.28 0.08 Offshore Low 
495 38 2.90 291 79 21 0.27 0.07 Offshore Low 
423 32 3.49 310 79 21 0.25 0.07 Offshore Low 
478 17 2.62 123 31 9 0.25 0.07 Offshore Low 
441 40 2.14 245 61 17 0.25 0.07 Offshore Low 
627 8 3.09 68 17 5 0.25 0.07 Offshore Low 
485 1 3.63 14 3 1 0.25 0.07 Offshore Low 
448 7 3.08 60 15 4 0.24 0.07 Offshore Low 
570 11 3.45 110 26 7 0.24 0.07 Offshore Low 
443 4 2.82 31 7 2 0.24 0.06 Offshore Low 
560 8 3.09 78 17 5 0.22 0.06 Offshore Low 
482 6 3.21 60 13 4 0.22 0.06 Offshore Low 
528 2 4.02 21 4 1 0.19 0.05 Inshore Low 
613 2 3.50 27 5 1 0.18 0.05 Offshore Low 
477 2 3.31 30 6 2 0.18 0.05 Offshore Low 
447 27 2.40 255 47 13 0.18 0.05 Offshore Low 
561 2 4.19 46 6 2 0.13 0.04 Offshore Low 
638 2 3.12 30 4 1 0.12 0.03 Offshore Low 
634 16 2.12 193 24 6 0.12 0.03 Offshore Low 
483 2 4.95 51 6 2 0.12 0.03 Offshore Low 
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Block  Trawls Per 
Year 

Mean Hours 
per Trawl Trawlable Area Area Swept 

(Max) 
Area Swept 

(Min) TI (Max) TI (Min) 
Inshore or 
Offshore 
Grounds 

RANK 

508 8 3.40 168 19 5 0.11 0.03 Offshore Low 

455 3 2.93 60 6 2 0.10 0.03 Offshore Low 

476 2 3.08 67 4 1 0.05 0.01 Offshore Negligible 

437 1 2.13 26 1 0 0.04 0.01 Offshore Negligible 
492 4 1.85 167 5 1 0.03 0.01 Offshore Negligible 
641 0 2.33 20 1 0 0.03 0.01 Offshore Negligible 
471 0 5.33 48 1 0 0.03 0.01 Offshore Negligible 
101 0 1.75 0 0 0 0.00 0.00 Offshore Negligible 
110 0 2.00 0 0 0 0.00 0.00 Offshore Negligible 
111 0 1.83 0 0 0 0.00 0.00 Offshore Negligible 
113 0 0.92 0 0 0 0.00 0.00 Offshore Negligible 
115 0 2.08 0 0 0 0.00 0.00 Offshore Negligible 
117 0 2.58 0 1 0 0.00 0.00 Offshore Negligible 
118 0 2.83 0 1 0 0.00 0.00 Offshore Negligible 
119 0 2.00 0 0 0 0.00 0.00 Offshore Negligible 
120 0 2.00 0 0 0 0.00 0.00 Offshore Negligible 
123 0 1.92 0 0 0 0.00 0.00 Offshore Negligible 
124 1 1.92 0 1 0 0.00 0.00 Offshore Negligible 
125 0 4.00 0 1 0 0.00 0.00 Offshore Negligible 
138 0 3.00 0 1 0 0.00 0.00 Offshore Negligible 
143 0 1.00 0 0 0 0.00 0.00 Offshore Negligible 
144 0 1.67 0 0 0 0.00 0.00 Offshore Negligible 
148 1 1.78 0 1 0 0.00 0.00 Offshore Negligible 
190 0 1.50 0 0 0 0.00 0.00 Offshore Negligible 
192 0 1.33 0 0 0 0.00 0.00 Offshore Negligible 
211 0 2.00 0 0 0 0.00 0.00 Offshore Negligible 
214 0 1.67 0 0 0 0.00 0.00 Offshore Negligible 
230 1 2.33 0 1 0 0.00 0.00 Offshore Negligible 
231 0 1.75 0 0 0 0.00 0.00 Offshore Negligible 
247 1 4.46 0 2 1 0.00 0.00 Offshore Negligible 
280 0 4.00 0 1 0 0.00 0.00 Offshore Negligible 
301 0 2.08 0 0 0 0.00 0.00 Offshore Negligible 
320 0 3.50 0 1 0 0.00 0.00 Offshore Negligible 
325 0 1.92 0 0 0 0.00 0.00 Offshore Negligible 
327 5 3.94 0 15 4 0.00 0.00 Offshore Negligible 
334 0 3.50 0 1 0 0.00 0.00 Offshore Negligible 
338 0 5.00 0 1 0 0.00 0.00 Offshore Negligible 
339 1 2.53 0 2 0 0.00 0.00 Offshore Negligible 
340 2 3.08 0 4 1 0.00 0.00 Offshore Negligible 
342 0 6.58 0 2 0 0.00 0.00 Offshore Negligible 
345 0 2.17 0 1 0 0.00 0.00 Offshore Negligible 
347 5 3.65 0 14 4 0.00 0.00 Offshore Negligible 
348 1 2.67 0 1 0 0.00 0.00 Offshore Negligible 
349 1 3.50 0 2 0 0.00 0.00 Offshore Negligible 
355 0 1.33 0 0 0 0.00 0.00 Offshore Negligible 
360 1 2.17 0 2 0 0.00 0.00 Offshore Negligible 
367 0 3.75 0 1 0 0.00 0.00 Offshore Negligible 
368 0 3.00 0 1 0 0.00 0.00 Offshore Negligible 
369 0 4.25 0 1 0 0.00 0.00 Offshore Negligible 
376 0 2.00 0 0 0 0.00 0.00 Offshore Negligible 
377 1 4.00 0 3 1 0.00 0.00 Offshore Negligible 
378 1 3.58 0 3 1 0.00 0.00 Offshore Negligible 
379 0 2.83 0 1 0 0.00 0.00 Offshore Negligible 
384 1 4.17 0 4 1 0.00 0.00 Offshore Negligible 
385 0 6.17 0 1 0 0.00 0.00 Offshore Negligible 
387 0 4.25 0 1 0 0.00 0.00 Offshore Negligible 
389 1 5.00 0 2 1 0.00 0.00 Offshore Negligible 
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Block  Trawls Per 
Year 

Mean Hours 
per Trawl 

Trawlable Area Area Swept 
(Max) 

Area Swept 
(Min) 

TI (Max) TI (Min) 
Inshore or 
Offshore 
Grounds 

RANK 

394 4 2.79 0 7 2 0.00 0.00 Offshore Negligible 
395 9 3.58 0 23 6 0.00 0.00 Offshore Negligible 
396 0 3.00 0 1 0 0.00 0.00 Offshore Negligible 
398 1 3.92 0 3 1 0.00 0.00 Offshore Negligible 
403 3 3.00 0 6 2 0.00 0.00 Offshore Negligible 
404 2 3.25 0 5 1 0.00 0.00 Offshore Negligible 
406 1 4.36 0 3 1 0.00 0.00 Offshore Negligible 
408 1 2.61 0 2 1 0.00 0.00 Offshore Negligible 
409 3 2.43 0 5 1 0.00 0.00 Offshore Negligible 
413 31 3.87 0 87 24 0.00 0.00 Offshore Negligible 
416 1 2.58 0 1 0 0.00 0.00 Offshore Negligible 
417 2 3.06 0 4 1 0.00 0.00 Offshore Negligible 
426 1 3.78 0 3 1 0.00 0.00 Offshore Negligible 
427 0 4.00 0 1 0 0.00 0.00 Offshore Negligible 
429 2 3.38 0 4 1 0.00 0.00 Offshore Negligible 
435 8 3.66 0 21 6 0.00 0.00 Offshore Negligible 
436 1 3.52 0 3 1 0.00 0.00 Offshore Negligible 
442 5 3.97 0 14 4 0.00 0.00 Offshore Negligible 
449 1 2.88 0 1 0 0.00 0.00 Offshore Negligible 
450 7 3.18 0 16 4 0.00 0.00 Offshore Negligible 
451 9 3.49 0 23 6 0.00 0.00 Offshore Negligible 
456 2 2.73 0 3 1 0.00 0.00 Offshore Negligible 
457 3 3.02 0 6 2 0.00 0.00 Offshore Negligible 
458 2 2.43 0 3 1 0.00 0.00 Offshore Negligible 
459 11 2.86 0 22 6 0.00 0.00 Offshore Negligible 
463 3 2.80 0 6 2 0.00 0.00 Offshore Negligible 
464 2 2.49 0 4 1 0.00 0.00 Offshore Negligible 
465 2 2.87 0 3 1 0.00 0.00 Offshore Negligible 
466 18 3.65 0 48 13 0.00 0.00 Offshore Negligible 
473 1 3.79 0 2 0 0.00 0.00 Offshore Negligible 
475 2 3.18 0 4 1 0.00 0.00 Offshore Negligible 
484 6 3.01 0 13 4 0.00 0.00 Offshore Negligible 
491 3 3.42 0 6 2 0.00 0.00 Offshore Negligible 
497 2 3.07 0 5 1 0.00 0.00 Offshore Negligible 
498 1 2.67 0 2 1 0.00 0.00 Offshore Negligible 
503 0 1.50 0 0 0 0.00 0.00 Offshore Negligible 
506 1 4.89 0 3 1 0.00 0.00 Offshore Negligible 
507 2 3.90 0 6 2 0.00 0.00 Offshore Negligible 
509 2 3.14 0 4 1 0.00 0.00 Offshore Negligible 
510 54 3.17 0 122 33 0.00 0.00 Offshore Negligible 
511 8 3.28 0 19 5 0.00 0.00 Offshore Negligible 
527 4 4.21 0 7 2 0.00 0.00 Inshore Negligible 
542 8 2.28 0 7 2 0.00 0.00 Inshore Negligible 
551 18 2.47 0 19 5 0.00 0.00 Inshore Negligible 
552 9 3.47 0 13 4 0.00 0.00 Inshore Negligible 
563 0 3.17 0 1 0 0.00 0.00 Offshore Negligible 
564 0 2.25 0 1 0 0.00 0.00 Offshore Negligible 
567 35 2.46 0 62 17 0.00 0.00 Offshore Negligible 
571 0 1.75 0 0 0 0.00 0.00 Offshore Negligible 
574 0 4.25 0 1 0 0.00 0.00 Offshore Negligible 
576 1 2.03 0 1 0 0.00 0.00 Offshore Negligible 
577 0 2.83 0 1 0 0.00 0.00 Offshore Negligible 
579 1 2.83 0 1 0 0.00 0.00 Offshore Negligible 
580 2 2.99 0 4 1 0.00 0.00 Offshore Negligible 
581 1 2.19 0 2 1 0.00 0.00 Offshore Negligible 
582 3 3.88 0 7 2 0.00 0.00 Offshore Negligible 
585 1 3.44 0 2 1 0.00 0.00 Offshore Negligible 
586 0 3.50 0 1 0 0.00 0.00 Offshore Negligible 
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Annexure 3 contd. 
 

Block  Trawls Per 
Year 

Mean Hours 
per Trawl Trawlable Area Area Swept 

(Max) 
Area Swept 

(Min) TI (Max) TI (Min) 
Inshore or 
Offshore 
Grounds 

RANK 

587 0 2.75 0 1 0 0.00 0.00 Offshore Negligible 
588 1 3.27 0 3 1 0.00 0.00 Offshore Negligible 
590 1 3.04 0 1 0 0.00 0.00 Offshore Negligible 
591 0 2.92 0 1 0 0.00 0.00 Offshore Negligible 
597 3 2.83 0 5 1 0.00 0.00 Offshore Negligible 
598 9 2.87 0 19 5 0.00 0.00 Offshore Negligible 
599 4 2.37 0 7 2 0.00 0.00 Offshore Negligible 
600 1 3.25 0 2 0 0.00 0.00 Offshore Negligible 
601 6 2.77 0 11 3 0.00 0.00 Offshore Negligible 
602 1 3.21 0 2 0 0.00 0.00 Offshore Negligible 
603 1 3.42 0 3 1 0.00 0.00 Offshore Negligible 
610 1 3.33 0 3 1 0.00 0.00 Offshore Negligible 
611 0 5.67 0 1 0 0.00 0.00 Offshore Negligible 
620 5 2.82 0 10 3 0.00 0.00 Offshore Negligible 
621 0 5.00 0 1 0 0.00 0.00 Offshore Negligible 
631 0 0.00 0 0 0 0.00 0.00 Offshore Negligible 
635 4 2.23 0 6 2 0.00 0.00 Offshore Negligible 
639 9 2.07 0 13 3 0.00 0.00 Offshore Negligible 
642 0 3.00 0 1 0 0.00 0.00 Offshore Negligible 
644 1 4.75 0 2 1 0.00 0.00 Offshore Negligible 
647 1 3.63 0 2 0 0.00 0.00 Offshore Negligible 
649 2 2.80 0 3 1 0.00 0.00 Offshore Negligible 
652 0 2.00 0 0 0 0.00 0.00 Offshore Negligible 
653 0 3.33 0 1 0 0.00 0.00 Offshore Negligible 
654 2 1.73 0 2 1 0.00 0.00 Offshore Negligible 
655 0 1.83 0 0 0 0.00 0.00 Offshore Negligible 
656 0 2.50 0 1 0 0.00 0.00 Offshore Negligible 
659 1 3.75 0 2 0 0.00 0.00 Offshore Negligible 
662 1 4.21 0 2 1 0.00 0.00 Offshore Negligible 
665 1 2.75 0 2 1 0.00 0.00 Offshore Negligible 
669 1 2.69 0 2 1 0.00 0.00 Offshore Negligible 
691 0 2.00 0 0 0 0.00 0.00 Offshore Negligible 
697 4 2.41 0 7 2 0.00 0.00 Offshore Negligible 
698 12 2.45 0 21 6 0.00 0.00 Offshore Negligible 
699 17 2.13 0 26 7 0.00 0.00 Offshore Negligible 
700 10 2.33 0 16 4 0.00 0.00 Offshore Negligible 
701 2 1.96 0 3 1 0.00 0.00 Offshore Negligible 
714 1 1.88 0 1 0 0.00 0.00 Offshore Negligible 
721 1 1.50 0 1 0 0.00 0.00 Offshore Negligible 

TOTAL 60295 2.99 51300 110540 30362 2.15 0.59    
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ANNEXURE 4 
 

Trawl Statistics by Block with Trawling Index and Ranking By Substrate Type 
 
                      

 Swept Area (km2)  Swept Area (km2)  

 
Grid Block Sand 

(km2) Max Min  
Grid Block  Muddy 

Sand (km2) Max Min  

 461 1000 3741 1020  421 777 1140 311  

 468 955 1229 335  554 695 700 197  

 453 933 3926 1071  445 524 851 232  

 604 866 1556 424  493 449 157 43  

 505 864 2063 563  391 422 561 153  

 469 856 6109 1666  422 422 956 261  

 446 853 3396 926  439 382 1871 510  

 494 845 5412 1476  400 346 557 152  

 501 810 1453 396  480 328 1323 361  

 487 781 5364 1463  411 300 592 161  

 479 762 500 136  438 298 248 68  

 540 692 529 149  372 296 659 180  

 391 633 842 230  381 294 688 188  

 486 628 248 68  390 285 103 28  

 569 612 334 91  440 280 256 70  

 547 604 764 208  522 257 1448 407  

 460 568 1953 533  568 237 384 105  

 568 553 895 244  446 213 849 232  

 548 513 1046 285  441 196 49 13  

 605 507 1056 288  636 188 347 98  

 480 491 1984 541  410 148 170 46  

 549 463 1098 300  495 146 39 11  

 595 451 342 93  351 145 49 13  

 493 449 157 43  521 141 513 144  

 372 443 989 270  431 129 69 19  

 381 441 1033 282  447 128 23 6  

 513 437 610 172  555 120 653 184  

 454 437 174 48  629 110 61 17  

 382 431 1108 302  412 96 74 20  

 440 419 384 105  432 89 305 83  

 608 414 651 178  492 84 2 1  

 524 387 1583 445  467 80 23 6  

 630 380 1779 485  553 74 298 84  

 583 373 191 52  523 69 342 96  

 462 362 253 69  361 67 52 14  

 546 361 252 69  633 64 68 19  

 559 359 238 65  516 58 127 36  

 433 352 320 87  536 56 206 58  

 400 346 557 152  470 51 21 6  

 373 345 196 54  483 51 6 2  

 502 340 211 58  468 50 65 18  

 623 333 676 184  453 49 207 56  

 558 325 254 69  471 48 1 0  

 411 300 592 161  452 47 50 14  

 537 288 650 183  488 46 25 7  

 514 284 544 153  494 44 285 78  

 534 283 336 92  632 43 94 26  

 423 279 71 19  420 42 58 16  

 361 268 208 57  371 41 16 4  
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Annexure 4 contd. 
 

Swept Area (km2)  Swept Area (km2) Grid 
Block Sand (km2)

Max Min  
Grid Block Muddy 

Sand (km2) Max Min 

 518 267 181 51  478 37 9 3  

 517 258 225 63  537 32 72 20  

 609 245 185 50  423 31 8 2  

 500 241 74 20  455 30 3 1  

 545 238 182 50  350 29 25 7  

 607 233 157 43  487 25 169 46  

 624 230 376 103  482 21 5 1  

 614 216 356 97  535 20 68 19  

 439 212 1040 284  433 19 17 5  

 531 211 315 88  550 18 28 8  

 525 198 442 124  496 18 8 2  

 526 197 110 31  508 17 2 1  

 363 195 75 21  501 17 30 8  

 634 193 24 6  479 16 10 3  

 434 191 144 39  399 14 13 4  

 539 187 651 183  485 14 3 1  

 532 187 319 90  362 14 42 12  

 519 175 84 24  437 13 1 0  

 640 164 487 137  486 13 5 1  

 508 151 17 5  500 13 4 1  

 495 146 39 11  402 9 64 17  

 351 145 49 13  565 9 4 1  

 544 137 63 17  401 7 19 5  

 401 131 358 98  460 6 20 5  

 447 128 23 6  444 1 7 2  

 362 122 382 104  TOTAL 9942 18276 5027  

 555 120 653 184  TI (Muddy Sand) 1.84 0.51  

 504 112 36 10       

 515 111 175 49  Swept Area  (km2)  

 629 110 61 17  
Grid Block Sandy 

Mud (km2) Max Min  

 570 110 26 7  525 692 1548 435  

 467 106 30 8  432 626 2135 582  

 410 98 114 31  512 322 793 223  

 538 98 284 80  524 310 1267 356  

 374 95 77 21  523 276 1369 385  

 636 94 173 49  439 255 1248 340  

 530 90 120 34  526 246 138 39  

 432 89 305 83  438 199 165 45  

 573 88 44 12  636 188 347 98  

 560 78 17 5  445 131 213 58  

 533 77 210 57  431 129 69 19  

 523 69 342 96  515 111 175 49  

 488 69 37 10  492 84 2 1  

 470 68 28 8  467 80 23 6  

 627 68 17 5  536 74 275 77  

 522 64 362 102  481 67 40 11  

 633 64 68 19  633 55 58 16  

 557 61 37 10  422 53 120 33  

 572 60 52 14  470 51 21 6  

 543 60 30 8  622 47 44 12  

 448 60 15 4  632 43 94 26  

 392 58 88 24  421 41 60 16  

 516 58 127 36  478 37 9 3  
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Annexure 4 contd. 
 

Swept Area (km2)  Swept Area (km2) 
Grid Block Sand (km2) 

Max Min  
Grid Block  Muddy 

Sand (km2) Max Min 

 632 57 125 35  489 33 40 11  
 536 56 206 58  520 33 27 7  
 380 54 66 18  430 25 57 16  

 422 53 120 33  482 21 5 1  
 478 49 12 3  535 20 68 19  
 441 49 12 3  496 18 8 2  
 622 47 44 12  487 16 113 31  

 561 46 6 2  437 13 1 0  
 606 46 38 10  550 12 19 5  
 625 42 55 16  412 12 9 3  

 512 40 99 28  565 7 3 1  
 626 37 110 30  420 5 6 2  

 554 37 37 10  TOTAL 4328 10566 2935  

 529 36 12 3  TI (Sandy Mud) 2.44 0.68  

 520 33 27 7       

 556 30 39 11  Swept Area (km2)  

 638 30 4 1  
Grid Block  Mud (km2) 

Max Min  

 455 30 3 1  522 322 1811 509  

 615 29 129 35  523 276 1369 385  
 353 28 14 4  525 99 221 62  
 613 27 5 1  432 89 305 83  

 383 25 18 5  524 77 317 89  
 364 22 79 22  476 67 4 1  
 617 21 32 9  526 49 28 8  

 616 21 7 2  512 40 99 28  
 528 21 4 1  535 40 137 38  
 535 20 68 19  443 31 7 2  
 375 20 15 4  550 30 46 13  

 584 17 17 5  477 30 6 2  
 341 17 10 3  490 24 16 4  
 596 16 6 2  496 24 10 3  

 628 15 6 2  482 18 4 1  
 412 12 9 3  565 10 5 1  

 541 11 14 4  TOTAL 1227 4384 1230  

 566 10 6 2  TI (Mud) 3.57 1.00  

 424 9 21 6       

 565 9 4 1  Swept Area (km2)  

 352 6 2 1  

Grid Block  Gravelly 
Mud (km2) Max Min  

 350 3 3 1  533 77 210 57  

 TOTAL 34041 71227 19509  534 31 37 10  

 TI (Sand) 2.09 0.57  623 30 61 17  

      625 11 14 4  

 Swept Area (km2)  TOTAL 149 322 88  

 

Grid Block Sandy 
Gravel 
(km2) Max Min  TI (Gravelly Mud) 2.17 0.59  

 626 705 2087 569       

 623 242 492 134  Swept Area (km2)  

 630 163 762 208  

Grid Block  Gravel 
(km2) Max Min  

 637 20 57 16  615 262 1160 316  
 641 20 1 0  614 144 237 65  
 624 12 20 5  606 46 38 10  

 TOTAL 1162 3419 932  TOTAL 451 1435 391  

 TI (Sandy Gravel) 2.94 0.80  TI (Gravel) 3.18 0.87  

 
 
 



       
Fisheries & Oceanographic Support Services cc  (December 2005)   SA Hake Trawl Fishery : MSC  Certification:  Condition 4  

61

ANNEXURE 5 
 

DESCRIPTION AND EVALUATION OF THE EFFECTS OF HAKE-D IRECETD 
TRAWLING ON BENTHIC HABITAT IN SOUTH AFRICA 
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Literature Review  : This is a review of literature submitted in partial fulfilment of  MSC Condition 

4 for the South African Hake Trawl Certification prior to commencement of 
the main study.  It does not include all the literature used and should be read in 
conjunction with the full report. 

 
 
Project Designation by :  South African Deepsea Industry Trawling Association 
 
Project Leader:   Roy Bross (SADSTIA) 

Dave Japp and Sarah Wilkinson 
    Fisheries & Oceanographic Support Services cc 
 
 
 
RATIONALE  
 
This literature review is compiled in part fulfilment of the criteria set out by the Marine Stewardship 
Council (MSC) following the recommendation that the South African Hake Trawl Fishery be certified 
according to MSC principles and criteria for sustainable fisheries. As a first step in evaluating the 
ecosystem effects of fishing, MSC required that the effects of bottom trawling on benthic habitats be 
assessed. 
 
A further consideration is that the South African fishing industry is guided by the Marine Living 
Resources Act (18) of 1998 of which the guiding principle is stated as : 
 

“to provide for the conservation of the marine ecosystem, the long-term sustainable utilisation 
of marine living resources and the orderly access to exploitation, utilisation and protection of 
certain marine living resources; and for these purposes to provide for the exercise of control 
over marine living resources in a fair and equitable manner to the benefit of all the citizens of 
South Africa; and to provide for matters connected therewith." 

 

In this respect the South African hake trawl fishery and its Marine Stewardship Certification are 
in synchrony. 
 

OBJECTIVE OF THIS REVIEW  

The principle objective of this review is in part fulfilment of the specific condition specified by the 
Marine Stewardship Council (MSC) relating to the effects of trawling on benthic habitat.  The results of 
this review and the study as a whole, will increase our understanding of the benthic habitats subjected to 
utilization by hake-directed trawling.   
 

Introduction 

Fishing has a variety of effects on marine habitats and ecosystems, depending on the spatial extent of 
fishing, the level of fishing effort, and the type of gear used. In the United States the Sustainable 
Fisheries Act  passed in 1996 required that fishery management plans address the effects of fishing on 
the habitat impacted by the fishing activity e.g trawl gear. Subsequent to this the general awareness of 
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trawling and habitat effects has increased and the number of studies focused on trawl and dredge effects 
on the sea floor has expanded considerably.  The bulk of research has been carried out in the North Sea, 
although knowledge of trawling and habitat effects is still relatively poorly understood (due mostly to 
the difficulty in monitoring such effects below the surface of the sea). 

 

2.1 Oceanographic Characteristics (South Africa)  

The South African Exclusive Economic Zone (SA EEZ) is characterized by two major currents which 
affect species diversity and distribution. The warm Agulhas current brings nutrient-low water from the 
equatorial region of the western Indian Ocean. The current moves offshore along the eastern edge of the 
Agulhas Bank where it moves off the shelf edge and retroflects into the western Indian Ocean. Along 
the South Coast upwelling of nutrient-rich waters occurs along the shelf break, which creates an area of 
mixing along the south coast. This creates an important area for spawning of pelagic fish when eggs and 
larvae are swept northwards up the west coast and return to the Agulhas Bank at a later stage as adults. 
On the West Coast the northward-flowing Benguela Current along with pulsed upwelling,  provides 
nutrient for productive commercial fisheries, including the  two most valuable fishery sectors, demersal 
hake and small pelagic species. 

The SA EEZ is therefore divided into three broad biogeographic components; the cool temperate west 
coast, warm temperate south coast and the subtropical east coast. South Africa has by virtue of these 
areas,  a high level of marine biodiversity in relation to global levels as well as a large number of 
endemic fish species. Two “offshore” marine reserves (MPA’s) have been declared in South Africa, the 
first being off the Kwazulu Natal (East) Coast and the second off the West Coast11. Areas considered 
trawlable are limited on the Agulhas Bank where extensive hard ground, corals and currents,  restrict 
activity.  On the East Coast, trawling grounds are even more limited where only the Tugela Bank 
provides scope for crustacean-directed effort12. On the West Coast, trawling activity to a depth of 600 m 
is more prevalent as the grounds are generally softer, the currents more gentle and proximity to these 
areas from the main fishing ports easier than on the South Coast for example. 

The protection status of the intertidal South African coastline is far better than the offshore regions with 
23% catagorized as Marine Protected Areas (Lombard et al., 2004). South Africa is however committed 
to the Global Objective of creating marine reserves of at least 20% of all marine areas. 

Productivity in the marine environment relates directly to the effects of light and wave action – these 
effects are predominantly found on the shelf in relatively shallow waters and are diminished at a depth 
of 30 m (which is the division between the deep-photic and sub-photic zones). Further offshore 
reference is normally made to the “shelf break” – this being the division between the continental shelf 
and the continental slope. This boundary, which is the general limit of trawling,  relates more closely to 
slope angle than to a specific depth.  Off South Africa the shelf break depth may vary from 500 m to 50 
m (on the east coast the continental shelf is narrow and the bathymetric gradient high) around the coast. 
Trawling activity occurs primarily within the sub-photic zone and upper continental slope and tends to 
follow the bathymetric contours. The majority of offshore trawling takes place on trawlable grounds of 
soft sediments between 200 – 700 m depth. Even further offshore, the upper and lower slopes meet 
between 1600 m and 1800 m. 

 

2.2 Fishing effort 

The total surface area of the sea that falls within the SA EEZ is 1 071 883 km2 and information on the 
spatial distribution of trawl effort has historically been reported in 20’x20’ intervals (commercial trawl 
grid blocks)13 Effort is reported as hours trawled within each block as well as the total number of drags 
undertaken within each block. Approximately 87 vessels are licensed to trawl for hake in South African 
waters (2004). Trawl data for 2003 for example, shows that the heavily trawled areas (grids) received 

                                                
11 This reserve has not been formerly implemented – some objections pending 
12 Note trawling for hake and demersal fish species is not conducted on the East Coast  
13 The actual area of each 20x20’ block approximates 1139 km2 and will vary fractionally depending on Latitude. 
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over 9000 hours of trawling effort per block (2600 drags) whereas other areas had no trawling effort at 
all i.e considered untrawlable.  

Commercial fishing in recent years has undergone significant technological advances. Three critical 
areas of improvement are navigation, vessel efficiency, and fishing gear technology.  Navigation now 
allows precise positioning and accurate location of specific trawl areas, hazards and fish location. 
Advancements in gear technology have facilitated fishing on hard grounds that were previously 
considered untrawlable as well as more efficient capture of fish (e.g. bigger nets, electronic monitoring 
of fish entering the net). This coupled with high towing power has resulted in an increase in the catch 
capability of commercial vessels14  

 

3.0 Typical trawl gear configuration 

Otter trawling is the main trawling method used in the South African hake fishing industry. This 
method of trawling makes use of trawl doors which drag along the seafloor ahead of the net, the 
resistance and profile of these doors (as well as the speed of the tow) determining the shape and 
efficiency of the net opening. The sequence of components of a hake trawl which make contact with the 
bottom substrate are the main warps, two trawl doors (also known as otter boards), bridal wires and then 
the net comprised of a footrope that may include chains, bobbins or weights, the “belly” and  “wings” 
that may contact the substrate and at the end, the “cod-end” (which retains the catch and has a mesh size 
limitation).  

 

3.1 Trawl warps and nets 

Warps run from the warp drums to the trawl doors and are used to tow the net. The cables are made 
from steel (with steel or rope cores) and range in diameter from 12 - 32 mm with the thickness of the 
cable relating directly to the breaking stress in mt. 

By definition, the term “bottom-trawl” net is defined by the MLRA regulations (1998) as “…any net 
designed to be dragged along the bed of the sea by a fishing vessel.”  According to permit regulations 
the mesh size may not be less than 110 mm in the offshore fishery (> 110 m water depth and the whole 
SA coast) and not less than 75 mm in the area west of 20º E for all “Inshore” trawlers. A section of net 
known as a “bottom-side chafer” may be attached to the underside of the cod-end in order to reduce 
wear and tear. High density polyethylene braided netting has been used for several decades as the 
preferred material in the trawling industry. Certain net material is reinforced resulting in less drag and 
less sand penetration. The breaking strength of nets is related to twine diameter which ranges up to 8 
mm (African Maritime Services products catalogue).  

 

3.2 Doors 

The function of the doors is to force open the mouth of the net while it is deployed and in bottom 
trawling for hake they are in direct contact with the sea floor. The main agent of sediment disturbance 
appears to be limited to the trawl doors as these are the heaviest component of the gear and the only part 
of the gear to penetrate the sediment to any extent. The generation of mud clouds has the effect of 
herding fish together and into the net opening.   

Doors vary in size and weight according to the vessel power and target fishing depth. The lightest doors 
are used within the inshore fishing fleet (target Agulhas sole and hake) centred on the eastern edge of 
the Agulhas Bank and along the coastal region extending from Mossel Bay to Port Elizabeth. Typically 
door weights range from 180 kg to 600 kg for the inshore directed trawlers while trawl door weights of 
the larger offshore freezer vessels may reach 3400 kg each.  A variety of different types of trawl doors 
are available to local trawlers. These vary in respect to shape, size and weight which are dependant on 
net size (also related to vessel power) and the specific environment being fished (e.g. the Polyvalent 
door is designed for use on rocky grounds). Some different door types include horizontal, vertical-type 

                                                
14 This has led to complication in assessing stocks (power factor analysis) 
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and oval doors. The area in contact with the bottom is dependent on shape and size of the door while the 
impact on trawling ground substrate is usually assessed using the weight of the door.  

 

3.3 Footrope and Ground-gear 

The function of the footrope is to hold open the lower lip of the net and it is usually in direct contact 
with the substrate during bottom trawling. Being longer than the top-rope, it tends to form a parabola 
shape while being dragged between the trawl doors. Some otter trawls are modified to increase the 
catch rate of target species and in such cases tickler chains, bobbins and rubber discs may be added to 
the footrope.  Trawling gear used over hard substrates is designed to manoeuvre over obstacles in the 
path of the net and to allow the gear to ride ‘lighter‘ along the bottom while at the same time remaining 
in contact with the sea floor. On soft sediments, hake trawl  gear is designed to herd fish into the path of 
the net mouth.  

Rockhopper gear is occasionally used by hake trawlers and consists of rubber discs that are spaced 
along the groundrope at intervals to allow the gear to lift the net over rocky grounds and other 
obstructions on the sea floor. Each disc ranges in diameter from 250 – 610 mm and weighs between 2 – 
55 kg. Discs may also be ‘doubled-up’ to increase stability when rotating along the ground. Rubber 
spacers are interspersed between the discs along the ground-rope. Plastic bobbins, solid rubber bobbins 
(weighing up to 100 kg) and banded steel bobbins (weighing up to 150 kg) may be placed along the 
footrope in a similar capacity to discs however these bobbin types are not frequently used in the local 
hake-trawl industry.  Ground gear may be manufactured to an individual skipper’s preference and an 
effective gear configuration increases catching power without damage to the trawl gear.  

Any fishing gear which is towed over the sea bed will disturb the sediment and the resident community 
to some degree, but the intensity of this disturbance is very much dependent on the details of the gear 
and the sediment type. Specific local ground conditions necessitate different gear assemblages and 
therefore not all trawl gear is alike. It follows that different types of gear have different effects on the 
sea bed.  

 

4.0 Research Studies and Scientific Evidence 

The majority of studies worldwide have assessed impacts on benthic environments by observing 
changes to the biology, sedimentology and biochemistry of an area. There have been no specific studies 
of habitat impact by hake-directed gear in South Africa15, Determination of impacts on the substrate in 
South Africa are therefore dependent on studies internationally.  Extrapolation of the results in fisheries 
elsewhere in the world is however prudent as the gear types deployed, habitats and target species are, in 
most instances, comparable.  It is also stressed that such studies are extremely difficult requiring 
specialised sampling equipment, submersible vessels and cameras.   

 

4.1 Biological Effects 

Recent reviews of otter trawling impacts on mud substrate show few study impacts on benthic 
infauna (Johnson 2002 in ‘NOAA’ 2003). In contrast the heavier trawl doors are known to 
leave furrows in soft sediment that remain visible for several months.  More long-term impact 
studies have revealed some shifts in the benthic biota of mud substrate from repetitive trawling 
resulting in a community with fewer species and an increase in the number of small 
polychaetes (Ball et al. 2000), however, not necessarily lower abundances or biomass. Sparks-
McConkey and Watling (2001) investigated the effects of a single otter trawl event on muddy 
sediment substrate at a depth of 60 m and found a decrease in infauna biomass and a shift in 
the post-trawl assemblage to favour predatory and scavenging nemerteans. These organisms 

                                                
15 There has been a study by the Nansen Programme in Namibia where cameras were fitted onto trawls and fish 
behaviour and net dynamics were filmed – verification of results and reference material pending. 
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are mobile and probably move into recently trawled areas to feed off the resident infauna that 
are unearthed, resuspended into the water column, or damaged due to the passing trawl gear. 
These findings are supported by other studies (Kaiser & Spencer, 1996; Pilskaln et al., 1998) 
which indicate the attraction of predators (including fish) and scavengers into areas of 
disturbance.  This particular study site was an area of negligible natural disturbance effects, and 
infaunal biomass recovered to pre-trawl levels 3.5 months after the trawl event.  There was 
however a shift in the recolonisation response towards opportunistic species following the 
disturbance indicated by a higher abundance of nemerteans.  One of the suggestions arising 
from this study was that secondary effects such as predator-prey interactions could result in the 
reduction of trophic complexity in soft-bottom communities. 
 
Since 1990 the Canadian department of fisheries has conducted a series of experiments aimed at 
studying the effects of mobile fishing gears on benthic ecosystems of the continental shelf of Atlantic 
Canada. Sites used in the experiment had previously been closed to fishing for a period of 10 years for 
the purposes of the study. Hard ground rock hopper gear was used to trawl a sandy substrate at a depth 
of 120 – 146 m with the ground gear width covering 120 – 250 m. It was found that, with successive 
trawls, the biomass of epibenthos decreased significantly (Gordon Jr, et al., 1998).  

Habitat complexity is related to higher biodiversity but not necessarily higher biomass. On a smaller 
scale, sand wave crests and troughs are features to which fish orient themselves while amphipod 
distribution is thought to relate to particle size. Collie (1998) found that hard bottom habitats were more 
vulnerable to otter trawling, since they support a higher diversity of organisms. In a comparison of 
untrawled and trawled rocky bottom sites, fewer emergent epifauna and sea cucumbers were observed 
in trawled ground while the difference between untrawled and trawled sandy areas was seen as a 
decrease in sea cucumbers and burrowing species.  

In a study of species diversity surveys of the North Sea over a time interval of 60 years, Frid et al. 
(2000) found that in most of the areas studied there was a shift in species composition which was 
related to the increase in fishing effort over this period. Species that had been identified as sensitive 
(delicate and likely to be damaged by trawl gear) did not show signs of disappearance over time when 
compared to more robust taxa. An explanation for this is that, even if an organism is damaged during 
trawling, on a long-term scale,  the population may be sustained by individuals surviving in 
neighbouring untrawled patches (Kaiser et al., 1997).  

Disturbance is defined as a physical or biological process that creates a space suitable for colonization 
(Grime, 1977). The main findings on soft sediment areas are that both trawling and dredging can alter 
the structure and composition of bottom communities (Thrush et al., 1995, Watling & Norse, 1998).  At 
depths shallower than those typical of commercial trawls it was found that the density of common 
macrofauna populations decreased after dredging (Thrush et al., 1995). This difference was still 
apparent three months after the trawl event and thus one would expect that in well-trawled areas the 
biological community would be affected by repeated trawling. The rate of recovery however is linked to 
a number of relevant site-specific factors. The effects of dredging on two sites (characteristically coarse 
sand) was compared, one of which was trawled commercially while the other was not. There were 
similar abundance levels of macrobenthic organisms present at both sites but a higher species variability 
at the trawled site. Following a single dredge (to a depth of 10cm) organism density and diversity 
decreased across both sites. After a three month period however, the response of the two sites differed. 
The site that was commercially trawled showed a higher recovery rate in terms of the community 
composition and this was attributed to a difference in the initial community composition of that site. 
This suggests that disturbance leads to the selection of resistant organisms. Opportunistic species may 
be favoured (Bergman et al. in Eleftheriou, 2000) with communities becoming dominated by juvenile 
stages, mobile and rapid colonist species. Slow growing fragile species are usually identified as being 
sensitive to effects (MacDonald et al., 1998).  It is also relevant to note that areas characterised by high 
levels of natural disturbance (e.g. currents and wave action) are less prone to alteration by trawling. 
This includes areas with typically strong wave action (Brylinsky et al., 1994) although this is limited to 
the trawling of intertidal waters which are too shallow to be applicable to the South African commercial 
trawl industry. 
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4.2 Sediment Effects 

The dragging effect of trawl doors leaves a groove on the sea floor - the depth of which depends on the 
hardness of the substrate as well as the weight of the door. Krost et al. (1990) estimated that trawl doors 
could penetrate up to 15 cm in the soft mud of the Baltic Sea.  Gear impacts are less evident in coarser-
grain material such as sand (NOAA/NMFS 2003). The length of time that tracks remain visible depends 
on the substrate type as well as vessel activity and the presence of currents in the area. The footrope and 
the turbulence created behind the net may also lead to the removal of thin layer of sediment (Mayer et 
al., 1991). 

A large amount of research has been carried out in the North Sea where experiments have shown that 
trawl doors re-suspend sediment as they are towed along the sea floor (Korotkow and Martyschewski, 
1977). The length of a single tow could be up to 24 km equating to the re-suspension of an area of about 
144000 m2 of sediment. In a study conducted on the shelf of New England, Churchill (1998) found that 
the dragging of trawl doors was the dominant factor causing re-suspension of sediment at that depth. 
This sediment was then transported off the shelf by prevailing currents in the area and was deposited on 
the continental slope where current effects are weaker.  

It has also been suggested that dragging leads to the homogenisation of sediment characteristics with 
time and that heterogeneity is related to the maintenance of ecosystem stability (Kolasa & Pickett, 
1991). 

 

4.3 Biochemical Effects 

Re-suspension of sediment caused by the dragging effect of trawl doors and turbulence created behind 
the net leads to increases in nutrient fluxes between the sediment and water interface (Krost, 1990).  

In coastal ocean regions carbon dioxide is converted to organic carbon through photosynthesis and this 
organic carbon is bound in fine sediment particles of the bottom-floor substrate (Churchill, 1998). 
Where trawling takes place on the continental shelf, the positive effect of re-suspension of sediment is 
that there is a rapid release of nutrients from the sea floor into the euphotic zone enabling 
photosynthesis (Fanning et al., 1982). There is a need for more research into the effects of an associated 
increase in primary production further up the food chain. Churchill (1998) points out that this could lead 
to the favouring of species suited to a pulsed nutrient supply and it has also been suggested that a shift 
in the nutrient cycling in sea-floor sediment could increase bacterial activity. 

The tilling action of dredging has the effect of changing the profile of organic matter and sediment. 
Mayer et al. (1991) found that dredging of mixed mud/shell substrate caused the finer mud to be mixed 
downwards into the original sediment profile. This was accompanied by a peak in the concentration of 
organic carbon and nitrogen at this level since organic content was related to sediment grain size at this 
study site. Chlorophyll was both exported into the surrounding water and transferred to levels below the 
surface interface. Overall results of this study showed that following a dredge event there was a 
reduction in the abundance of small photosynthetic organisms and an increase in the levels of anaerobic 
bacteria at the sediment/water interface. It should be noted that dredging is considered a more 
destructive form of trawling. Typically, dredges are used to harvest deep-burrowing bivalve species by 
means of a tooth bar which rakes through the sediment at a greater depth than beam trawls (Jennings 
and Kaiser, 1998). The effect of otter trawling on a fine-mud sediment structure was observed by Mayer 
et al. (1991) and in contrast to dredging there was no sign of significant redistribution of organic matter 
to lower depths.  

The disturbance of sediment by the action of the trawl gear results in the resuspension of organic matter 
and this often favours opportunistic infauna. In addition, the organic debris resulting from a trawl 
increases opportunities for scavenging and predation on small animals that are exposed after a trawl 
(Mayer et al., 1991).  

Many studies are undertaken at the individual trawl level and are conducted on a small scale. It is 
difficult to measure effects on traditional fishing grounds due to an absence of data about the nature of 
the grounds before trawling of a commercial intensity. The tendency is that studies are directed at 
measuring short-term effects without addressing the long-term implications on a spatial and a temporal 
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scale. What is more, there is evidence to suggest that the results of the few studies carried out on long-
term effects are not in keeping with results predicted from small-scale studies (e.g. Frid et al., 2000). 
There may be a wide range of factors that lead to a specific outcome and an overall effect on an area 
may be dependent on the interaction of a number of site-specific factors. There is a need to work with 
ecosystem models that address the interaction between benthic communities, fish populations and 
fishing activities. 

Scientists have not been able to quantify substrate alterations, sediment re-suspension, change in 
behaviour and destruction of benthos. Assessment of the impact of fishing activities depends on 
measurement of the spatial distribution and intensity of trawling activity - absence of this information is 
often cited as the primary downfall of impact assessment reviews by fisheries management. 

 

5. Summary   

Studies confirm ecological principles that stable communities of low mobility and long-lived species 
will be more vulnerable to physical disturbance than will short-lived species in changeable 
environments. Trawling can reduce habitat complexity by damaging the biological and physical 
structures of the seafloor with the extent of the initial effects and the rate of recovery being dependent 
on the habitat stability. The more stable biogenic, gravel and mud habitats experience the greatest 
changes and tend to have the slowest recovery rates. In contrast, coarse sediments in areas of high 
natural disturbance show fewer effects. Because those habitats tend to be populated by opportunistic 
species that recolonize more rapidly, recovery is faster as well. Alterations to habitats can cause a 
change in the associated benthic communities and potentially alter the composition and productivity of 
fish communities that depend on seafloor habitats for food and refuge. International studies indicate that 
on a long-term scale, species abundance is not greatly influenced by trawling but that certain species are 
more susceptible to disturbance than others. 

The mismatch in the spatial scales of experimental results, habitat maps and trawl effort reporting data 
makes it difficult to assess the ecosystem-level effects of trawling. Evaluation of the effects of bottom 
trawling requires the identification of risks to seafloor habitats. Because risk assessment requires full 
use of all available information on seafloor habitats, fishing methods, and effort distribution there is an 
immediate need to integrate the available data in a readily available format.  

…………………………………………………….
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