
seal (Arctocephalus pusilllls). The range of cetacean species reflects largely 
taxonomic uncertainty at spedes and sub- species level, rather than 
uncertainty of occurrence or distribution patterns (which are summarised in 
Table 4.4). 

Cetaceans 

The majority of migratory cetaceans in South African waters are large baleen 
whales. Populations of large baleen whales in South African waters were 
decimated by historica l whaling and are presently a fraction of their pre
exploitation densities. Blue (Balamoptera musclllus), fin (B. physalus), sei (B. 
borealis), minke (B. aClltorostrata ! B. bonaerensis) and humpback wha les 
(Megaptera novaeangliae) make winter migrations through the West Coast 
region en route from Antarctic summer feeding grounds to winter breeding 
grounds. While blue, fin and sei whales migrate off or along the continental 
shelf edge (and are thus distributed in deeper waters), humpback whales 
migra te over the continenta l shelf and along the coast. 

Two types of Bryde's whales are recorded from South African waters (Best, 
1977) - a smaller neritic form (of which the taxonomic status is uncertain) and 
a larger pelagic form described as Balaenoptera brydei. While the smaller neritic 
form is resident (particu larly over the Agulhas Bank) the larger offshore form 
is migratory along the African west coast, being found off Saldanha Bay in 
winter. 

Southern right whales (Ellbalaelta australis) migrate into the near-shore region 
of the West Coast (Mainly south of Lamberts Bay) between june and 
November each year (although animals may be sighted as early as April and 
as late as january), although historical catches of southern right whales were 
relatively high off Walvis Bay, Namibia (Richards and du Pasquier, 1989). This 
population is increasing at approximately 7 % per annum, yet is still probably 
around 10 % of the initial abundance. Killer whales are found year round in 
the waters of the South Coast, although the seasonality of sightings in the 
whaling grounds (in September and October) suggests that some killer whales 
are highly migratory (Findlay, 1989). 

The pygmy right whale (Caperea marginata) shows a strong summer 
seasonality in water depths of less than 50 m along the coast between Algoa 
Bay in the east and Walvis Bay, Namibia. Arnoux's beaked whale (Berardius 
arnuxii) has been recorded a long the West Coasts to the east of 18' E during 
summer. Layard 's beaked whale (Mesoplodon layardii) is distributed 
throughout the West Coast pelagic waters in summer and early autumn. 

Seven fauna l provinces define the clistribution of resident cetaceans within the 
West Coast region (after Findlay et aI., 1992) north of Cape Point. These 
include: 

• Agllllws Bank to Lamberts Bay (inshore) - Two species, the longbeaked 
common dolphin (Delphinus delphis) and the resident smaller inshore 
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Table 4.4 

Bryde's whale appear to be strongly associated w ith the Agulhas Bank 
region and the West Coast inshore region as far north as Lambert's Bay. 
Although these species will be fou nd elsewhere in southern African waters 
(a common dolphin species is recorded from strandings on the Namibian 
coast) the majority of records are from the Agulhas Bank region. 

• West Coast Inshore - Two species, the Heaviside's dolphin (Cephalorhynchus 
heavisidil) and the dusky dolphin (Lagenorhynchus obscurus) are resident 
over the shelf with Heaviside's dolphin fo und inshore to the north of Cape 
Point and dusky dolphin found inshore west of Fa lse Bay. 

• West Coast Offshore - Two pelagic species of cetacean, True's beaked whale 
(Mesoplodon mirus) and the dwarf sperm whale (Kogia sima) appear to be 
limited to offshore region between Cape Columbine and the Eastern Cape. 
A further two species, Gray's beaked whale (Mesoplodon grayii) and the 
long finned pilot whale (Globicepha la melas) appear to be limited to the 
offshore region between Namibia and the Eastern Cape. These species are 
found in deep waters e lsewhere in the world and apart from the pilot 
whale are recorded only as strandings on the South African coast. A 
localised distribution of southern right-whale dolphins is recorded off the 
coast of southern Namibia and may range into the northern waters of the 
West Coast region. 

• Agulhas Current Species - The movement of warm Agulhas Current water 
in to the South Coast region results in warm wa ter species being stran ded 
in the region. Southern bottlenose whales (Hyperoodon planijrons), 
Blainville's beaked whale (Mesoplodon densirostris), and striped dolphin 
(Stenella coeruleoalba) have been recorded as strandings between Cape 
Columbine and Cape Agulhas. The la tter two species have warm water 
pelagic d istributions elsewhere in the world. 

• Cosmopolitan - Killer whales (Orcin 115 orca) and minke whales (possibly 
Balaenoptera acutorostrata) are found in both continental shelf and offshore 
wa ters of the West Coast. Cuvier's beaked w hale (Ziph illS cavirostris), 
pygmy sperm whales (Kogia breviceps), False killer whales (Pselldorca 
crassidens), pygmy kille r whales (Feresa attenllata), Risso's dolphins 
(G rampus griseus), and sperm whales (Physeter macrocephalus) are found 
throughout the offshore wa ters of the West Coast. 

W hale alld Dolphin Species Found A long the Wes t Coast 

Common Name 1 Scientific Name r Distribution 
Migratory cetaceans 
Southern righ t whale Ellbalaenfl tlustralis Extreme inshore 
Humpback whale Megnptera lIotmetlllgliae Transit inshore 
Nlinke whale Balaelloptera flcutorostmtn Cosmopolitan 
Blue whale Balaelloptera musculus Transit offshore 
Sei whale Bnlae1Joptern borealis Transi t offshore 
Fin whale Baiaenoptern physn/us Transit offshore 
Bryde's whale Balaelloptera brydei Seasona l offshore 
Poss ibly migratory cetacea ns 
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Common Name Scientific Name Distribution 
Pygmy right whale Cnperea mnrginata Possible extreme inshore 

Strap-toothed whale Mesoplodollinyardii Offshore 
Amoux's beaked whale Berardi/ IS ar/I/lxii Recorded from Cape Co lumbine 

eastwards 
Cetaceans resident over the shelf 
Bottlenose dolphin Tllrsiops adul1C!1s Extreme Inshore eas t of False 

Bay 

Indo-Pacific humpback Sousa chillellsis Extreme Inshore eas t of Walker 
dolphin Bay 

Heaviside's dolphin CepFwlorhYllchlls lleavisidii Extreme Inshore north of Cape 
Point 

Dusky dolphin Lngellorhyllchus ObSCllfIlS Extreme Inshore west of False 
Bay 

Longbeaked common dolphin Delphinus delph is Continental shelf south of 
Lamberts Ba y 

Southern right-whale dolphin Lissodelphis perollii Localised distribution (see text) 

Killer whale Orcillus orca Cosmopolitan 
Bryde's whale Bnlaenopfera brydei? Continental shelf south of 

Lamberts Ba y 
Cetaceans resident in pelagic waters offshore of the continental shell 
Killer whale Orcin us orca Cosmopolitan 

Southern right-whale dolphin Lissodelphis peronii Localised distribution (see text) 
Risso's dolphin Crampus grisells Offshore and shelf edge 
False killer whale Pselldorca ctnss idells Offshore 

Pygm y killer whale Feresa attelluata Offshore 

Long-finned pilot whale Clobicephn/a me/as Offshore 
Sperm whale Physeler macroeeplm/us Offshore 
Pygmy spenn whale Kogin brevieeps Offshore 
Dwarf sperm whale Kogin sima Offshore east of Cape 

Columbine 
Cuvier's beaked whale Zipllills cavirostr is Offshore 
Gray's beaked whale Mesoplodol1 grayi Offshore 
Blainville's beaked whale Mesoplodon densiros fris Offshore east of Cape 

Columbine 
True's beaked whale Mesoplodol1 mir /IS Offshore east of Cape 

Columbine 

Common dolphin Delphinus species Offshore 
Bottlenose dolphin TlIrsiops tf/meatlls Offshore 

Seals 

The Cape fur seal (Arctacephalus pusillus pusillus) congregates in seven 
breeding and five non-breeding colonies along the West Coast (Figure 4.15). 

Five other seal species may occasionally be found as vagrants along the West 
Coast. 

Cape fur seals were heavily exploited up unti l the late nineteenth century in 
South African waters. After 1900 seals were harvested from certain colonies 
almost every year up until 1983, during which an estimated 2.5 million pups 
and bulls were harvested. The population has shown a rapid increase since the 
1940's and in 1984 the popula tion was thought to be some 1.1 million animals 
and increasing at about 3.7 % per annum (1971 to 1984). In 1990, an estimated 
2,000,000 seals were distributed around the southern African coast 
(Butterworth and Wickens, 1990), although numbers fluctuate . The increase is 
presumed to reflect the populalion's natural response to past overexploitalion. 
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Kleinsee is the largest of the breeding colonies (population estimates ranging 
from 35,450 in 1972 to 74,620 in 1989) in South Africa, and produces the largest 
number of pups in the country. 

Cape fur seals appear to forage over the continental shelf to a maximum depth 
of approximately 200 m, although a male seal was video recorded by Forest 
Exploration at the A-K2 wellhead 84 km offshore from Hondeklip Bay at a 
water depth of 250 m. Two females from the Kleinsee colony tagged with 
depth recorders showed over 70% of dives to depths of less than 50 m 
(Kooyman and Gentry, 1986). 
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Figllre 4.15 

4.5 

4.5.1 

The Location of Breeding (. ) and Non-breeding (0) Colollies of Cape Fllr 
Seals Along the West Coast 
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NEARSHORE BIOLOGICAL OCEANOGRAPHY 

Rocky Shores 

CapeTown 

• Quoin 
Point 

20' E 

The West Coast's shoreline comprises approximately 980km, of which some 

54% is rocky shore. Over 80% of this rocky sh ore comprises exposed rocky 

headlands, the balance being wave cut platforms Oackson and Lipschitz, 

1984). Rocky shore fauna l diversity is low although biomass may be high 

(Branch and Griffiths, 1988), while floral diversity and biomass are high 
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4.5.2 

4.5.3 

4.5.4 

(Bolton, 1986). Important intertidal species indude limpets (Palella granatina, 
P. argenvillei and P. granularis), the two ind igenous mussels (the bl ack rock 
mussel Choromylilus meridional is and brown mussel Perna perna (both of which 
have been partially replaced by the alien Mediterranean mussel My til us 
galloprovincialis» , and the reef worm Gunnarea capensis (Branch, Gri ffiths, 
Branch and Beckley, 1994). The alien Mediterranean mussel has become the 
dominant intertidal mussel species along the whole of the West Coast, except 
where the rocky shore is inunda ted with sand regularly, where the black rock 
mussel remains dominant. 

Salldy Shores 

Approximately 46% of the West Coast comprises fine grain sandy beaches 
Oackson and Lipschitz, 1984). The sandy beach fauna is very uniform from 
Cape Point north. Importan t taxa include the beach hopper Talorchestia (at the 
top of the shore), san d mussel Donax serra (intertidal to shallow subtidal), and 
gastropod Bullia digitalis in the swash zone (Branch et aI., 1994). 

The giant beach isopod Tylos granllialus should be considered a threa tened 
species, being extremely sensitive to human activity and coastal mining. 

Shallow Subtidal 

Off sandy beaches, important mollusc species include white mussels Donax 
serra, finger plough snail Bullia digilalis and B. laevissima, although crustaceans 
(e.g. three spot swimming crab Ovalipes Irimacula lus) may be more important 
(Branch et aI., 1994). The surf zones off sandy beaches are also important 
nursery areas for a va riety of fish species. 

On shallow subtidal reefs, the communi ty is dominated by three species of 
kelp (Ecklonia maxima, Lnminaria palida, Macrocyslis anguslifolia) which form 
extensive beds to depths around 12m and up to 3 km offshore; light levels 
limiting the depth to which beds extend. The community below kelp bed 
can opies comprises many invertebra te species, including ribbed mussel 
(Aulacomya aler), the commercially important perlemoen (Haliolis midae) and 
numerous crustaceans, including red crab Plagus ia cltabrus and west coast rock 
lobster Jaslls lalandii (Branch et aI., 1994). 

Es tuaries 

Jackson and Lipschitz (1984) describe 34 estuarine systems along the West 
Coast, of which Lan gebaan Lagoon is not a true estuary as it is tota lly marine. 
Of the 33 remaining systems, only six are open to the sea throughout the year. 
Nineteen estuarine systems are located south of Bokpunt, highlighting the low 
rainfall and lack of perennial rivers to the north. The larger estuarine systems 
are important habitats for birds and nursery areas for fi sh species, while the 
majori ty of the smaller ephemeral systems do not support classic estuarine 
fa una or important bird populations Oackson and Lipschitz, 1984). Of these, 
the Orange River mouth and Verlorenvlei area are proclaimed Ramsar sites 
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4.6 

4.6.1 

along with the West Coast National Park (including the offshore islands) at 
Langebaan (Cowan, 1995), while the Berg River estuary has been proposed as 
a Ramsar site. The Berg and Olifants River are the only available recruitment 
areas for estuarine dependent fish species between Cape Town and the 
Orange River. 

HUMAN U SE 

Fisheries and Other Harvesting 

Due to the upwelling that characterises the West Coast (particularly the area 
north of Cape Point), the region sustains very productive fisheries, w ith up to 
600000 tonnes of fish (including invertebrates but excluding seaweeds) at a 
value of around R4 billion having been landed in 2009. The discussion below 
relates only to commercia l fisheries, with recreational fisheries being 
discussed in the following section. Crawford el aI. , (1987) provide a substantial 
review of the commercia l fisheries of the West Coast. 

Fisheries can be categorised by the different types of fishing gear they deploy. 
The different fisheries are discussed below, along with their catch composition 
and their target areas. 

Purse-seine Fisheries 

Purse-seining is practised along most of the West Coast, from its eastern 
boundary around to Port Nolloth. This fishery is d irected at pilchard 
(5ardinops sagax) an d anchovy (Engralilis encrasicolus). The round herring 
(Elwlneus whileheadi) is an important (non-quota controlled) bycatch and is 
targeted from January to April. Cape horse mackerel (Trachurus capensis) chub 
mackerel (5comber japonicus) and lanternfish are also important bycatch 
species. 

Table 4.6 lists the annual catch composition (by species and mass) of the West 
Coast purse-seine fishery during different years. In the early to mid 1980s, the 
overaLl catch averaged some 380 000 tonnes (Crawford el aI., 1987), between 
1995 and 1998 catches declined to below 300 000 tonnes due to a Significant 
decline in anchovy abunda nce, but currently (2009) catches within the pelagic 
purse-seine fishery are - 500 000 tonnes1• Catch rates of all pelagic species are 
generally maximal in St Helena Bay, off Saldanha Bay and between Walker 
Bay and Danger Point (Crawford, 1981). Figure 4.16 shows the most 
productive purse-seine fishing areas off the West coast. 

(1) I Catches in this fishery vary widely between years and include both Anchovy and Sa rdine. In 2009 the sardine allowable 
ca tch was low at 95 000 t and the anchovy catch high il t > 400 000 t. 
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Table 4.5 Tile Species Composition of tile South African Purse-seine Fleet's Landings 
(T/lOusands of Metric TOtltles) from 1980 to 2008'. 

Year Pilchard Horse Anchovy Chub Round Lanlernfish Total 
mackerel mackerel herring 

1980 50.4 0.4 315.5 0.2 14.1 0.1 380.7 
1981 46.2 6.1 292.0 0.3 24.3 10.3 379.2 
1982 33.5 1.1 306.9 2.7 31.0 0.7 375.9 
1983 60.5 1.4 240.2 3.8 69.0 1.6 376.5 
1984 27.2 2.5 272.5 0.7 28.6 13.4 344.9 
1985 30.7 0.8 272.6 0.1 39.8 31.0 375.0 
1986 30.5 0.5 303.8 0.1 52.3 0.6 388.4 
1987 33.0 2.8 596.0 0.8 33.3 0.0 667.9 
1988 32.2 6.3 569.8 0.3 62.6 0.1 672.1 
1989 34.6 25.5 294.2 0.3 44.5 4.7 404.3 
1990 56.7 7.2 150.1 0.0 44.3 0.6 259.3 

1991 51.9 0.5 150.6 9.9 33.5 0.7 248.5 
1992 53.4 2.0 347.5 0.3 47.4 0.7 452.0 
1993 50.7 11.6 235.8 0.4 56.3 1.2 357.0 

1994 92.8 8.2 155.6 2.0 54.1 0.9 314.5 

1995 111.7 1.7 178.3 1.3 76.8 1.0 364.6 
1996 99.7 20.8 40.8 0.3 47.2 0.0 213.1 
1997 117.0 12.7 60.1 3.7 92.2 0.2 286.0 
1998 128.0 26.6 107.5 0.1 52.5 6.6 321.4 
1999 132.2 2.0 180.5 0.4 58.9 0.2 375.4 

2000 136.1 4.6 267.8 0.3 37.8 0.3 447.2 
2001 191.5 0.9 287.5 0.1 55.3 0.1 535.5 
2002 260.9 8.1 213.4 0. 1 54.8 0.0 537.4 
2003 290.0 1.0 258.9 0.3 42.5 0.1 592.7 

2004 373.8 2.0 190.1 0.0 47.2 0.0 614.2 

2005 246.7 5.6 282.7 0.3 28.4 0.0 563.8 
2006 205.9 2.0 134.2 0.2 41.9 0.0 384.2 

2007 139.4 1.9 252.8 0.4 47.9 0.0 442.4 
2008 126.0 2.0 265.8 1.0 64.2 0.0 459.0 

-

Note: The figures above only represent the purse-seine catches - the ca tches of horse and chub 
mackerels are much higher in the trawl~directed fisheries. 

(l) I Oat"! (or 1980 to 2007 were taken from the Fishing Industry Himdbooks (Marine & Coastal Management. DEAT) 
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Figure 4.16 Pelagic Purse-Seine Fishing Grounds 
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Horse mackerel (Trachurus spp) is the main target species for this fishery, 
although chub mackerel and snoek (Thyrsites atun) are also targeted . The 
status of horse mackerel stocks is uncertain although a single stock is believed 
to exist off the South African coast. The ca tch of horse mackerel on the West 
Coast comprises predominantly of juveniles in the purse-seine fishery (with 
an annual precautionary ca tch limit of 5 000 t). The midwater traw l fishery, 
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however, is directed at the adult stock on the South and East Coasts (annual 
precautionary limit of 48 000 t). 

The gear (mid-water) deployed comprises very large mid-water nets that are 
fished both close to the substrate and in mid-water (depending on the location 
of the shoals and on the diurnal vertical migration of the species). Presently, 
there is only one dedicated mid-water trawl vessel which operates on the 
South Coast, targeting mostly adult fish in the Port Elizabeth area. Several 
demersal trawl vessels also have quotas to fish horse mackerel, which allows 
them to switch target species when conditions are favourable, but these 
vessels are predominantly bottom-trawl directed. Mid-water trawlers tow 
very large nets and are severely restricted in their ability to manoeuvre and 
can be expected to interact with other restricted surface navigation (such as 
seismic survey vessels and gear). 

Demersal-trawl Fisheries 

Figure 4.17 depicts the important West Coast demersal trawling grounds. 
Hake (MerlLlccillS capen sis and M. paradoxlls) is the most targeted species with 
annual landings of hake catches approximating 121 000 t. Demersal catches 
between the West and South/East Coast grounds are in the approximate ratio 
of 2:1. The West Coast sole (ALIstroglossus microlepis) is also targeted on 
trawling grounds off the Orange River although this fishery is now 
permanently closed. M. capensis is found shallower than M. paradox!/S 
although the two co-occur at intermed iate depths and both species are caught 
by demersal trawlers. Other species such as kingklip (Gel1ypterus capensis), 
monkfish (Lophi"s spp) and snoek are caught as a bycatch, but are at times also 
targeted . 
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Figure 4.17 

Table 4.6 

Scltematic of Areas Wltere Demersal Trawling is Undertaken Along tlte West 
Coast 
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Soutlt African Deep Sea and Insltore Trawl Catel, (Thousand TO/mes) 

Year Hake Horse mackerel Kingklip Monk Snoek Total 

1996 153.7 12.9 3.1 6.1 5.5 195.8 

1997 142.4 11.3 3.6 7.6 5.2 182.1 
1998 146.1 9.9 3.2 7.9 6.7 186.9 

1999 131.8 14.6 3.9 7.0 3.4 171.5 

2000 142.9 24.6 3.6 8.6 4.0 194.9 

2001 145.4 28.0 4.9 10.5 3.8 204.3 

2002 132.8 16.0 5.0 8.4 7.3 182.6 
2003 140.0 28.8 4.4 7.4 5.6 20],0 
2004 142.8 32.1 4.3 8.6 8.0 213.0 

2005 132.1 34.6 3.6 8.6 6.1 208.6 

2006 123.6 22.2 2.8 7.4 3.2 177.9 

2007 132.7 29.8 2.5 7.7 3.9 192.3 
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Year Hake Horse mackerel Kingklip Monk Snoek Total 
2008 

Hook and Line Fisheries 

These fisheries can be divided into longlining and traditional line fishing. 

Demersallongline. The demersallongline fishery targets both hake and 
kingklip, and operates along the West and Southeast coast. On the West Coast 
the fished areas extend from Hondeklip Bay to the eastern boundary of the 
West Coast (Figure 4.18). Lines containing up to 20,000 baited hooks are set 
over rocky bottoms adjacent to, and within, trawling grounds. Lines are 
anchored at either end by an array of large buoys and the gear lies deep and 
just off the substrate. Bottom-set longline gear is robust and comprises two 
lines as well as dropper lines with subsurface floats attached. Vessels set from 
2000 to 20,000 hooks per day, generally shooting at night or early morning 
and recovering gear throughout the day. Boats standby their gear and are also 
restricted in their movements when hauling and shooting. Hooks are spaced 
about one fathom apart and lines can extend up to 20 km in length. Presently 
there are 132 rights holders and 64 vessels active within the fishery. Vessels 
can be small with poor communication infrastructure and therefore may 
disrupt survey activities. 
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Figure 4.18 Demersal Longline Fishing Grounds 
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Pelagic longline. (Figllre 4.19) The pelagic (tuna) longline fishery operates 
widely on the West Coast and Agulhas Bank targeting yellowfin tuna 
(Thunnus albacares), bigeye tuna (T. obeslIs), longfin tuna (T. alalunga), broadbilI 
swordfish (Xiphias gladius) and shark. The number of long-term right's holders 
for the period 2005 - 2015 is currently 43 with 31 active vessels (2009) 
operating within the fishery. A major difficulty with this fishery is that most 
permit holders are foreign flag Oapanese and Republic of China) through joint 
ventures with South African rights holders and are therefore d ifficult to 
communicate with. 
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Figure 4.19 
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Tuna pole. Tuna species are also targeted by pole fishers working along the 
West Coast particularly between 29 and 32 oS. This fishing method involves 
locating a shoal of tuna, and then spraying water alongside the vessel to 
attract the fish to the surfa ce, at which point they are caught with baited hooks 
and gaffed aboard. The tuna pole fishery fleet consists of approximately 200 
vessels. Table 4. 1 lists the tuna species landed from the West Coast and their 
percentage contribution to their total ca tch from the south-eastern Atlantic. 

Traditional boat-based line fishery. Closer inshore, the traditional boat-based 
linefishery operating from the Cape Peninsula northwards is reliant on snoek. 
Between 1969 and 1984, the annual average catch of snoek was around 3,600 
tonnes and over 4,200 tonnes during the 1992 and 1993 season (Boonstra, 
1993). During the 1996 and 1997 seasons, over 6,000 tonnes was landed from 
the West Coast (Stuttaford, 1998) and catches for 2007 are estimated at 2,742 
tonnes (RS.A all areas). Snoek contributes around 80% of the value of this 
sector's catch. Cape Hottentot (Paclzymetopon blochii) is also targeted north of 

ENvIRONMENTAL RESOURCF.S MANAGEMENT SHELL 5ouT1-! A FlICA UPSTREAM BV 

4-38 



4.7 

Cape Point (126 tonnes during 2007). Between Cape Point and the eastern 
boundary, numerous other linefish species are targeted in inshore waters by 
commercial and recreational boat-based anglers . Furthermore, recrea tional 
shore anglers target a number of other species which are not usually landed 
by boat-based anglers. 

Set-net, Drift-l1et and Beach-seine Fisl1eries 

These are multispecies fisheries, together landing some 25 linefish species off 
the Western Cape. The most important of these is harder (Liza ric/zardsonii), of 
which 95% of the catch is landed between Elands Bay and Cape Agulhas, with 
the highest catches being landed in St Helena Bay and False Bay. Other 
important species to these fisheries are St Joseph shark (Ca/lorltincus capel1sis), 
landed mostly north of Cape Town, white steenbras (Litltognatlzus litltognathus) 
and yellowtail (Seriola lalandi), both of which are landed mostly within False 
Bay, and kob (Argyrosomus inodorus), w hich is landed mostly east of the Berg 
River. 

Crustacean Fisheries 

These trap-fisheries target mainly the west coast rock lobster Uasus lalandii) to 
a depth of 100m along the West Coast. This species is found in commercially 
explOitable densities between the Orange River mouth and Cape Point, w ith 
the area around Dassen Island being the most productive rock lobster 
grounds. Some 2,875 tonnes of west coast rock lobsters were landed by this 
fishery in the 2008 fi shing season. 

SHIPPING TRANSPORT 

The majori ty of shipping traffic is located on the outer edge of the continental 
shelf (Figure 4.20). Traffic encountered inshore of the continental shelf along 
the West Coast north of Cape Point comprises fishing and mining vessels. East 
of Cape Point, inshore boat traffic is heavier. 
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Figure 4.22 Wellhead Stahls for Offshore PetroleulII Exploratioll 
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4.8.2 

There are a number of companies currently involved in oil or gas appraisal in 
deep and shallow areas off the West Coast. These include Forest Exp loration 
International; Anschutz Corporation; Q Venture Develop ment Ltd.; Sasol 
Petroleum International, PetroSA and BHP Billiton Petroleum Great Britain 
Ltd . 

There is no current development or production from the South African West 
Coast offshore. However, Forest Oil is currently appraising the lbhubesi Gas 
discovery within Block 2A for development. The Kudu gas structure, which is 
being considered for development lies in Namibia north of the South African 
border. 

Gas Hydrates 

Gas hydrates are naturally occurring crystalline substances composed of wa ter 
and gas, in which a solid water la ttice accommodates gas molecules in a cage
like structure. While methane, propane and other gases can be included in the 
structure, methane hydrates are the most common. Gas hydrates form under 
conditions of cold temperature « l10C) and high pressure. In the marine 
environment, they are typically found in water depths of 1,000 m or more, 
although they have been reported in wa ter as shallow as 200 m. Gas hydrates 
are known to exist on the sea floor and also in the pore sp ace of sediments fo r 
hundreds of meters below the sediment surface. Their presence can be 
inferred from reflection seismic data, by so called 'Bottom Simulating 
Reflectors'. These result at the bottom of the gas hydrate stability zone from 
the contact between a low velocity interval containing free gas and an 
overlaying high velocity interval containing gas hydrate. 

Gas hydrates are significant for a number of reasons, the most important of 
which are: 

• They represen t a significant accum ulation of methane and associated 
carbon that is only now being factored into an understanding of the global 
carbon and climate cycles. 

• They represent a major new potential energy source. The global volume of 
gas hydrate may be greater than the known volume of conventi onal gas 
deposits. The technology d oes not yet exist to economica lly recover the gas 
hydrates, but research is being applied to the issue. 

• Gas hydrate accumulations around the thermogenic gas seeps at the 
seafloor are known to support communities of bacterial and associated 
benthic organisms and as such represent a previously unknown part of the 
marine energy and food chains. 

• Ta ken together with other factors, the presence of Bottom Simulating 
Reflectors (BSR's) may be used to infer the presence of an active 
hydrocarbon system which is generating thermogenic methane, and thus 
poten tially commercial accumulations of conventiona l gas or pOSSibly oi l 
at depth. 
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4.8.3 

Petroleum Agency SA's seismic data from the West Coast reveals the presence 
of such Bottom Simulating Reflections, these being associated with interpreted 
escape chimneys of thermogenic gas which are linked to major faults. 

Gas hydrates are being investigated in the South African offshore as part of 
the on-going research into aU potential hydrocarbon resources. The above 
section is based on information obtained from Bailey and Rogers (1997), 
Freeman (1997), Hovland et aI., (1997), CoUett and Kuuskra (1998), Henriet 
and Mienert (1998), and Avraham et aI., (2000). 

Diamond Prospecting and Mining 

The offshore diamond mining area off the West Coast of South Nrica extends 
from Cape Columbine in the south to the maritime boundary between South 
Africa and Namibia in the north, and from the shoreline to the continental 
slope (approximately 500 m water depth). The area is divided into several 
concession blocks. Current offshore diamond mining and exploration is 
currently limited to the nearshore strip on the West Coast of South Africa 
(water depths are mostly less than 150 m). Exploration and mining may 
extend deeper in future as diamond mining technology improves. It should 
be noted that the OBDWLA is located in water depths of between 500 m and 
3,500 m. 

The majority of concessions being worked at present are close inshore, where 
diamonds are mined either underwater by shore-based divers, or by land 
based mining equipment that extracts the gravel from areas where the sea has 
been pushed back by temporary dykes. Two different processes can mine 
diamonds further offshore: the underwater crawler and the large rotating 
drill. Both methods employ air-lift suction to deliver the gravel to anchored 
mining vessels where it is sorted before being returned to the seafloor. 
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Figl/re 4.23 

4.8.4 

Map of Diamond Mining Concessions on West Coast of SOl/tit Africa 

Deepwater Orange 
Ba sin Block 

~'L\Rrl'-r.. DL>\..."10~Tf) 
COi\C~:SSl()N$ 

4 

........ '*'~:::.,.u::~::~£~-:=7::.=; ... -" ----, 
'0 '1i.0ft 

Prospecting and Mining of Otlter Minerals 

Heavy Minerals 

' .. . / 
: > ~' . . "; 

. ' ! 
" 

. 
) ! 

I ! 
~g 5 

("...I, PE 
t OM' 

Heavy minerals are currently exploi ted from onshore deposits near Velddrift, 
to the north of Saldanha. No permits have been issued for offshore 
prospecting or mining of heavy minerals on the West Coast. 

Glal/conite and Phospltorite 

Glauconite pellets (an iron and magnesium rich clay mineral) and bedded and 
peletal phosphorite occur on the seafloor over large areas of the continental 
shelf on the West Coast. These represent potentially commercial resources that 
could be considered for mining at some time in the future to provide a source 
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Table 4.7 

4.9 

of agricultural phosphate and potassium. Two separate companies have been 
granted prospecting permits fo r glauconite and phosphorite. The location of 
such prospecting Blocks are shown in Table 4.7. 

Limits of Prospectillg Blocks for Glallcollite alld PllOspllOrite Within ti,e Wes t 
Coas t R egioll . 111 Each Case the Block is a Polygon of Po ill ts Labelled 

Block Title Latitude (5): Longitude (E): 
Agrirninl 
A 32' 49' 40.11' 17" 19' 57.12" 

B 320 49' 39.93" 16' 44' 23.13" 

C 33' 17' 40.92" 17" 01' 11.70" 

0 33' 13' 59.88" 17" 07' 59.99" 
Agrirnin2 

A 33' 56' 23.4654" 17" 27' 23.9975" 

B 34' 54' 31.9601" 18" 07' 40.2233" 
C 34' 53' 59.5830" 18" 27' 34.4074" 

0 33' 55' 43.0337" 17" 57' 58.6973" 
SOMI 
A 32' 49' 39.00" 16' 50' 9.66" 
B 33' 10' 24.74" 16' 53' 29.30" 

C 33' 40' 00.00" 17" 50' 00.00" 

0 33' 23' 30.00" 17" 50' 00.00" 
E 33' 19' 00.00" 17" 24' 00.00" 

F 33' 29' 00.00" 17" 41 '00.00" 

G 33' 16' 00.00" 17" 41' 00.00" 

H 32' 49' 00.00" 17" 20' 08.08" 

Manganese Nodllies ill Ultra-deep Water 

Rogers (1987, 1995) and Rogers and Bremner (1991) report that manganese 
nodules enriched in va luable metals occur in deep water areas (>3,000 m) on 
the West Coast. The nickel, copper and cobalt contents of the nodules fall 
below the current mining economic cut-off grade of 2% over most of the area, 
bu t the possibility exists fo r mineral grade nodules in the areas north of 33°S 
in the Cape Basin and off northern Namaqualand. 

RECREA TlONAL UTILISATION 

Recrea tional activities along the West Coast extend as far as Port Nolloth, 
although activity is focused in the Cape Town to Saldanha Bay areas. In this 
area there are also numerous Marine Protected Areas (MP As) that control 
both consumptive and non-consumptive activities (see discussion on MP As 
below) . 

Consumptive recreational lIsers are primarily people collecting marine 
organisms from the sea for their own consumption. Recreational anglers 
(Brouwer et ai., 1997) and divers (Mann et al. , 1997) target linefish from either a 
boat or the shore, while shore-based d ivers also target west coast rock 
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Figllre 4.25 
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4.10.3 

4.10.4 

4.10.5 

I 
I 

Existing Undersea Pipelilles 

Bulk oil loading facilities are present inshore off Saldanha and Cape Town 
harbours while there is also the possibility of a future gas pipeline (either 
underwater or land-based) being established, linking the Ibhubesi Gas 
discovery to Saldanha Bay and Cape Town. 

Archaeo logical Sites 

Over 2,000 shipwrecks are present along the South African coastline (Gribble, 
1997). The majority of known wrecks lost along the West Coast are located in 
relatively sha llow water close inshore (Turner, 1988). Wrecks older than 50 
years old are declared national monuments (Gribble, 1997). 

Marine Protected Areas (MPAs) 

The major functions of MPAs include: 

• exclusion of threats and provision of refuge areas for marine life; 
• preservation of representative communities in their natural state; 
• provision of undisturbed si tes for research and monitoring; 
• con tribution to sustainability of fisheries. 

See Figure 4.26 for the MP As in South African waters. The Cape Peninsula 
Marine Protected Area (MPA) includes all of the coastal waters around the 
Cape Peninsula from Mouille Point in the west to Muizenberg in the east. This 
is one of the most diverse and productive stretches of coastline in South 
Africa. The Cape Peninsula MPA was declared in June 2004. 

Langebaan Lagoon Marine Protected Area (MPA) and Sixteen Mile Beach 
MPA are part of the West Coast National Park. The length of the combined 
shorelines of Langebaan Lagoon MP A and Sixteen Mile Beach is 66 km. 
Langebaan is an important MP A because of its unique characteristics - a 
warm oligotrophic lagoon, along the west coast which is cold, nutrient-rich 
and wave exposed. It supports very rich bird life and is a Ramsar si te. Sixteen 
Mile Beach lies on the exposed side of the peninsula, and is representative of 
west coast high energy sand y beaches. The MP A is managed by South African 
National Parks (WWF Marine Parks Programme Website, accessed 
08/ 01 / 2010). 

The proposed Namaqualand MPA would be South Africa's largest MPA at 
9,700 km' . It would extend from the inter-tidal area between the Spoeg and 
Groen River, out to sea to include Child's Bank and the 1,000 m isobath and . 
The proposed MPA would not overlap with the OBDWLA, but would lie 
adjacent to the OBDWLA. Important species protected by the Namaqualand 
MPA would include hake, kingklip, monkfish, rock lobster and tuna. The 
proposed Namaqualand MPA would have been the first MPA in the 
Namaqua bioregion but was contested due to diamond, oil, gas and 
commercial fishing interests in the area. 
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4.11 S UMMARY 

• West Coast winds and weather patterns are primarily due to the South 
Atlantic High-pressure cell and eastward movement of mid-latitude 
cyclones south of the subcontinent. SE winds dominate during summer, 
NW to SW winds during winter. 

• Swells come from the SW, most being generated by mid-latitude cyclones 
to the south of the country. They reach 7m in height, with peak energy 
periods from 9.7-15.5 seconds. 

• Surface currents flow NW and are primarily wind driven. Deep currents 
flow poleward. 

• Oxygen concentrations near the bottom are generally lower than 2mI / 1. 

• Upwelling, driven by S-SE winds, is a dominant oceanographic fea ture. It 
is more seasonal to the south. Major upwelling cen tres are located at 
Namaqualand, Cape Columbine (330 5) and the Cape Peninsula (34°5). 

• Upwelling results in the movement of high nutrient concentrations to the 
surface, where biological processes modify them. 

• The resulting high productivity of West Coast waters sustains high 
biomass, although faunal diversity is low compared to the east and south 
coast. 

• The major spawning grounds of pelagic fish species are located south of 
Cape Columbine. Recruitment of both pelagic and demersa l species 
occurs along the whole coast. 

• A major continental shelf fishery targets both pelagic/ epipelagic (e.g. 
anchovy, sardine) and demersal fish species (e.g. hake). Linefishing is also 
undertaken, targeting mostly snoek with some cape hottentot also being 
landed. 

• Rock lobsters are an important resource landed by commercial and 
recreational fishers in relatively shallow waters « 80 m). 

• Most fishing permit holders are foreign Uapanese and Republic of China) 
through joint ventures with South African rights holders and 
communication is therefore difficult. 

• 

• 

Twenty-three cetacean species are present off the West Coast, of which 
Heaviside's dolphin is endemic to the south-western African coast 
between Cape Point and Cape Cross. 
Islands located along the coast are important breeding and roosting sites 
for seabirds. 

• Cape fur seals are abundant, wi th seven breeding and six non-breeding 
colonies along the coast. Cape fur seals appear to forage over the 
continental shelf to a maximum depth of approximately 200 m. 

• The northern areas of the West Coast are important diamond mining 
areas. 

• The Cape Peninsula Marine Protected Area was declared in July 2004. 
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Table 4.8 Reglliatiolls Ellforced Withill the Different Marine Protected Areas Located Alollg the West Coast 

Marine Protected Areas and Closed Areas 

St Helena Bay 
Shell Bny Point to Stompneus Point 

Stompneus Point to beacon SHBE/DR (Wilde Varkcns Valley A) 

Saldanha Bay 
Between North and South Head 
Sou th of the line from beacon LB3 and LB4 

]utten, Malgas and Marcus Is land 
Plankies and Rooipan se Klippe 

Rocherpan Marine Reserve 

Melkbos Point to Die Josie 

Karbonkelberg 
The Sentinel and Hout Bay and Oudekraal 

Cape of Good Hope 
Hoek van die Bobbcjaan and Scarborough 

False Bay 
5t James to Kalk Bay tidal pool 
Lourens Ri ver mouth to Gordon's Bay harbour 
Simonstown harbour and Oatlands 

Millers Point and Pa rtridge Point 
Smilswinkel Point and Venus Pool 

Eerste River mouth and Lourens River moulh 

Betty's Bay Marine Reserve 
Mudge Point 
J-Iawston harbour (weslern limit) 10 Frans Senekal Reserve (eastern 

limit) 

Onrus River 
Between beacons at Van der Riel Hock and Marine Drive Point 

Regulations 

J naul"icill miles (nOl) bC<lWMd from high wa leT nlCl rk, no rod. lobster m~y be c.:l ugh t 

6nLn SC,H\'i'l rds (n"'m high Willer \Twrl-, no rock lobster mil)' bccaught 

No r,x:l.. k,b5t€'r may L~ ('a ught 

No angling or bait collecting 

No fishing aUowed along the shores of these islands 
No fish ing from the shore nllowed 

Only shore angling allowed 

I :!nm ( '~:2.2km) S,,\lWilrd frlnn tht:' high \vntl"r mark. no rn~k lobster Illn)' be cowght 

3.3nm offshore <llihe widest point, no fishing allowed 

1 nm sea wa rds, no fis hing al lowed 

500m seawards from high wa ter mark, no fi shing ililowed 
500m scawards. only shore angling "Uowed 
no fishing allowed 

1 nm sea wards, no fi shing a llowed 

1nm seawa rds. no fishing nl lowcd 
500m seawards from high water mark, no fi shing allowed 

Between beacon B I & B4, for 2nm seawards from the high water mark, on ly shore angling 
a llowed 

100m seawards (rom the high water Illark, only collection of rock lobster ,lnd shore angling 
a llowed 



Table 4.9 

Marine Protected Areas and Closed Areas 
Hermanus 
from Kraal Rock to Rietfontein 

Cans Bay 
Dyer Island 

Regulations 

O nly shore angling a llowed 

Sl){lm st:awMd s. only shore angling: ,l llt',wed 

2nm from the high water mark around the island, only shore ang ling allowed 

Coastal Sellsitivih) for Eacil Petrolelllll Licellce Block 011 tile W est Coast of SOlltil Africa 

Reg ion Settl ements Coastal Formation Estua ri es And Sens itive Areas Human Utilisa tion Oil Spill 
Wetlands Contingency Plan 

Block 1 Port Nolloth , Exposed Rocky Orange River Kleinsee Seal Colony Diamond Concessions On Zone 1 (Orange River 
Kleinsee Headlands, Fine Coastline, Rock Lobster Fishing, To Elandsbnai) 

Grain Sandy Abalone Ranching 
Beaches, Wave Cut Harbours : Port Nolloth 
Rocky Platforms 

Block 2 J-Iondcklipbaai Exposed Rocky Spocg River. Groen Proposed Groen Spoeg Diamond Concessions O n Zone 1 (Orange River 
Headlands, Fine River Namaqualand MPA Coastline. Rock Lobster Fishing. To Elandsbaai) 
Grain Sandy Beaches 

Block 3a Stmndfontein, Exposed Rocky OHfants Ri ver Elephant Rock Seal Diamond Concessions O n Zone 1 (Orange Ri ver 
Doringbaai Headlands, Fine And Seabird Colony Coastline, Rock Lobster Fishi ng. To Elandsbaai) 

Grain 5.'l ndy Beaches 
l3lock 4a Lamberts Bay, Ex posed Rocky Berg Ri ver. l..ambcrts Bay Seabird Rock Lobs ter Fishing, Pelagic And Zone 1 (Orange River 

Elandsbaai, Headlands, Fine Verlorenvlei Colony, Jacobs Reef Demersal Fishing. Recreation / To Elandsbaai) 
Dwarskersbos, Grain Sandy Beaches Seal Colony, Tourism Zone 2 (Elandsbaai 
St Helena Bay, Dwarskcrsbos / Harbours: La mberts Bay, Velddrif, To Bokpunt) 
Brittania Bay, Rocherpan Marine Stoney Point 
Pa ternoster Reserve, St Helena Bay 

Marine Protected 
Areas. 



-
Region Settlements Coas tal Formation Estuaries And Sensitive Areas Human Utilisation Oil Spill 

Wetl ands Contingency Plan 
Block 5 5.'lldanha Bay, Exposed Rocky Langebaan L."1gooo West Coast Na ti onal Rock Lobster Fishing. Pelagic And Zone 2 (Elandsbaai 

Langebaan, Headlands, Pine Park Ind uding Demersal Fishing, Recrea tion I To Bokpunt) 
Kreefbaai , Grain Sandy Beaches Langebaan Lagoon, Tourism, Maricu lture (Sa ldanha Zone 3 (Bokpunt To 
Yserfonte in, Seabird Colonies On Bay) Steen bras Rive r) 
Melkbos, Malgas, Marcus, Harbours: Sa ldanha Bay, Table Bay 
Greater Cape Vondcling,Jutten And 
Town Oassen Islands, 

Met'ropolitan Robbesteen Sea l 
Area Colony, Robben Island, 

Seasonal Oun - Nov) 
Righ t Whale Breeding 

Ground 
Block 6a Greate r Ca pe Exposed Rocky Zand River, Ecrstc Cape Peninsula MPA, Rock Lobster Fish ing, Pelagic And Zone 3 (I30kpu nt To 
(Bounded On Town Headlands, Fine River, Steen bras Betty's Bay Marine Demersal Fishing, Aba lone Fishing, Steenbras River) 
The Inshore Metropolitan Grain Sandy Beaches River, Bot River, Reserve, Mudge Point Aba lone Mariculture, Recrention / Zone 4 (sleenbras 
Border By OpB) Area, Rooiels, Klein River, Conservation Area, Tourism River To Uilkrnals 

Betty's Bay, Uilkraals River Hermanus Marine Harbours: Hout Bay, s imonstown, River) 
Kleinmond, Reserve, Dyer Island , Ka lk Bay, Gordon 's Bay, Zone 5 (Uilkraals 
Greater Geyser Rock, Quoin Hermanus, Gansbaai River To Breede 
Hermanus, De Rock, Ra tel River River) 
Kelders, Rocks, Seasonal Oun-
Gansbnai, Nov) Right Whale 
Kleinbaai, Breed ing Ground. 
Franskraal, 
Pearly Beach 

Ultra Deep None (> 150km None (> 150krn None (> 150km Proximity to proposed Pelagic Long-line fishing ma inly in Zone 1 (Orange Ri ver 
Orange Basin offshore) offshore) offsho re) Namaqualand MPA North Eastern pa rt of block. Main To Elandsbaai) 
Block fishing grounds to east of block. Zone 2 (Elandshnai 

Ha rbours: Port Nolloth, 5..11danha To Bokpunt) 
Bay 
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5.1 

IMPACT ASSESSMENT 

INTRODUCTION 

This Chapter focuses on the potential impacts related to 20 and/or 3D seismic 
surveys and provides a high-level assessment of the impacts associated with 
prospect well drilling activities. For each activity, the impacts are discussed 
and assessed for the following three phases: 

• Establishment Phase; 
• Operation Phase; and 
• Decommissioning and Post Closure Phase. 

The initial Period of the work programme will be a desk study and regional 
20 seismic surveys and gravity magnetic acquisition will take place. Further 
20 and 3D seismic acquisition and/ or CSEM methods will take place if the 
decision is taken to enter the l SI Renewal Period. Each seismic acquisition 
programme will take between four and eight weeks to complete. If decisions 
are taken to extend into the 2,d and 3,d Renewal Periods, additional detailed 
Impact Assessments integrating environmental, social and health aspects will 
be carried out to inform the planning process and specifiC EMPs will be 
developed prior to any field activity. 

Table 5.1 summarises the potential impacts associated with seismic survey and 
prospect well drilling activities. This Chapter further identifies the impacts 
associated with these activities and provides an assessment of their associated 
impact. The potential impacts as a result of the seismic activities are provided 
in detail, an overview is provided of the potential impacts of prospect well 
drilling activities. This section will be updated should Shell decide to enter 
the 2,d Renewal Period. 

A matrix of the potential environmental impacts at the various stages of 
seismic survey activities is provided in Table 5.1. Impact assessment 
appropriate to seismic activities for the various phases is provided below. 
With the proper application of management techniques and best 
environmental practice, many if not all, potential impacts should eliminated. 
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Table 5.1 SlImml1nj of Potential Enviromnentl1l Impacts 

Phase Activity Potential Environmental Description 
Impact Resource 

Affected 
Offshore Seismk Noise Biosphere Acoustic sources have the potential to 
seismic equipment cause disturbance to marine organisms and 
activities there may be a may need to avoid sensitive 

areas and consider seasonality . Impacts 
would be short-term and transient. 

Vessel Emissions Atmosphere, Vessel operations may be associated with 
opera tions and Aquatic and in atmospheric emissions from vessel 

discharges Terrestrial engines; discharges to ocean: bilges, 
sewage; spilages; waste and garbage 
disposal to shore. Im pacts would be low-
level, short-term, transient 

Interference Human,SOcio- Interaction of the seismic vessel with o ther 
economic and resource users (e.g. fi shing, shipping lanes). 
cultural has the potential to cause short-term, 

transient impacts to people and the socio-
cultural environment 

Off shore Operations Discharges Hwnan. socio- The discharges, emissions and wastes 
prospect Emissions economic and genera ted by the prospect well drilling 
well Wastes cultural, activi ties include drilling muds, cuttings, 
drilling Abnosphere, wash water, drainage, sewage, sanitary and 
activities Biosphere, Aquatic kitchen wastes, spillages and leakages, 

and Terrestrial emissions from plant equipment; noise and 
light and solid waste disposal onshore, 
These discharges, emissions and wastes 
have the po tential to cause a disturbance to 
benthic and pelagic organisms, marine 
birds and result in negative changes in 
sediment, wa ter and quality as weU as a 
loss of access and d isturbance to other 
marine resource users. Impacts would be 
short-term and transient. 

Decommissi Footprint Biosphere and The footp rint of the drilling activities could 
oning Aquatic result in sedimentation and wa ter 

con tamination, damage to benthic and 
pelagic habitats, organisms and 
biodiversity, There may also be 
implications for onshore solid waste 
disposal, infrastructure and resource 
conflicts, Proper controls du ring 
operations and careful decommissioning 
should effectively remove risk and long-
tenn impact. 

Sou r<:e: UNEP IE 
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5.2 

5.2.1 

5.2.2 

5.2.3 

5.2.4 

5.2.5 

ENVIRONMENTAL IMPACTS OF SEISMIC SURVEYS: ESTABLISHMENT PHASE 

This phase includes the finalisation of the seismic contractors, the hiring and 
training of staff, mobilisation of the seismic vessel and chase vessel, travel to 
the seismic acquisition area, testing of equipment, deployment of the 
geophone array (just before the vessel reaches the seismic acquisition area and 
planned seismic lines) and preparation for beginning firing of the airguns. 

Geologtj and Sediment 

No impact will occur as staff and vessel mobilisation do not have physical 
impacts on the geology and sediments of the seabed or coastline. The seismic 
activities, including the deployment of the geophone streamers occu r no 
deeper than 20 m from the surface of the sea. 

Physical Oceanography 

Staff and vessel mobilisation do not impact the physical oceanography. The 
seismic activities, including the deployment of the geophone streamers occur 
no deeper than 20 m from the surface and has no impact on physical 
oceanography processes in the survey block. 

Physical Nature of Surrounding Areas 

No impact is enVisaged, as the staff and vessel mobilisa tion and preparation 
for the seismic surveys do not have any effect on the physical nature of the 
receiving environment. 

Air Qualihj 

Emissions to the environment during the establishment phase will result 
mainly from movement of the seismic vessel onto site. The impact on air 
quality would be negligible and no greater than that from another vessel of 
similar size. 

Water Quality 

All survey vessels will comply fully with international agreed standards 
regula ted under MARPOL 73/78 and relevant South African legislation for 
the disposal of waste, specifica lly: 

• Drainage from machinery spaces will be treated to ensure that it does not 
contain more than 15 mg/l of oil. 

• All other discharges will be treated such that their average monthly oil 
content is no greater than 40 mg/ l. The instantaneous oil content of all 
discharges will not exceed 100 mg/ l. 

• No plastics or garbage will be discharged to sea. These w iLl segregated, 
quantified and accounted for prior to disposal a t dedicated facilities. 
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5.2.6 

5.2.7 

5.2.8 

5.2.9 

5.2.10 

• Food wastes will be macerated and discharged offshore, more than 12 
nautical miles (2l.6 Ian) from the nearest land or island, or brought to 
shore for diSposal. 

• Sewage discharges will either be treated and disinfected in an approved 
treatment plant and discharged more than 12 nautical miles from shore 
(mainland and islands), or contained and discharged at dedicated 
faciIi ties. 

• Hazardous waste (used lubricating oil, filters, batteries etc) will be 
disposed at dedicated onshore hazardous waste disposal facilities. 

The impacts on water quality after mitigation are deemed to be negligible. 

Fauna and Flora 

No impact on flora or fauna is envisaged as the vessel would be steered as an 
ordinary vessel to the survey block area. 

Marine Transport ROlltes 

Movement of the seismic vessel onto site is expected to have a negligible 
impact on transport routes after mitigation. Any impacts on marine traffic 
would be related to interference with the streamers. The seismic equipment 
and geophone array will not be deployed until the vessel is close to the 
operational area, just before operation (firing of the airgun) . 

Shell will provide details of the seismic survey plan to mariners and fishing 
operators in advance of the initiation of seismic activ ities. 

Maricu lhtre Activities 

There will be no impact on mariculture activities. The mobilisation of the 
vessel would result in no particular increase in marine traffic levels in the 
area, no significant changes to the physical nature of the area which may 
impact mariculture activities. 

Commercial and Recreational Fishing 

Movement of the seismic vessel onto site may have an impact on fishing 
ac tivities, particularly pelagic longline fishing since this is w idely carried out 
in the OBDWLA. This short-term impact is anticipated to be minimal as the 
seismic equipment is not deployed until the vessel is dose to the operational 
area. In order to minimise disruption to the seismic vessel and other users of 
the sea Shell will notify fishers and employ a Fisheries Liaison Officer (FLO). 

Mitring Activities 

There will be no impact on mining activities as no mining activities are being 
undertaken within the survey block. 
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5.2.11 Communication Infrastructure 

No effects of seismic sounds on submarine fibre optic cables, linkage boxes or 
repeaters are expected, as the SATl and SAT2 cables are located on the seabed 
and there is no likely interference. The proposed route for the new WACS 
cable passes through the OBDWLA, but mobilisation of the seismic vessel is 
unlikely to interfere with the laying of the cable. 
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5.3 

5.3.1 

5.3.2 

5.3.3 

5.3.4 

ENVIRONMENTAL IMPACTS OF SEISMIC SURVEYS: OPERATIONAL PHASE 

During the operational phase, the survey vessel travels along the planned 
seismic Unes at a speed of between 4 to 6 knots towing one (20) or more (3D) 
streamers approximately 5 - 8 km in length with attached geophones. The 
airgun sound source (single source for 20 surveys) or array of airguns (3D 
surveys), is attached approximately 300 m behind the vessel at a depth of 5-10 
m below the surface and produces sound of 220-230 dB re 1 mPa @ 1m (single 
airgun) or 250 dB re 1 mPa @ 1m (airgun array) mainly within the 0 - 120 Hz 
bandwidth. 

The seismic vessel will need to tum a t the end of the seismic line and will 
discontinue shooting, tum in an arc, and then resume shooting once on the 
next seismic line. 

Geology and Sediment 

There will be no impact on the seafloor or underlying rocks during the 
operational phase. The seismic survey activities occur offshore and within the 
highest 10 m of the water column. The seismic pulses generated are not of 
sufficient energy to have an impact on the geology or sediment of the seabed. 

Physical Oceanography 

There will be no effects on physical oceanography other than that for any 
vessel at sea. The movement of the seismic vessel, the towing of the 
geophones and the seismic noise do not have any effect on the physical 
oceanography of the area. 

Physical Nature of Surrounding Areas 

The normal controlled operations of the seismic vessel will not alter the 
physical characteristics of the coastline or seabed. There are no impacts on the 
physical nature of the surrounding areas. 

Air QlIalihJ 

During normal operating conditions controlled emission of sulphur dioxide 
and oxides of nitrogen will be ensured through conventional design features 
provided with the equipment. Manufacturer's instructions for the operation 
and maintenance of the equipment will be followed to ensure that equipment 
operation is carried out at the highest possible level of efficiency. This will 
also help in maintaining emissions such as carbon dioxide and carbon 
monoxide to minimum possible levels. Due to the limited duration of the 
survey the impact of air emissions is assessed to be of negligible significance. 

In order to support various operations, fuel oil will be used in turbines, 
generators, compressors and other equipment. Use of fuel in combustion 
processes will produce combustion gases such as oxides of nitrogen and 
sulphur. These gases will be emitted to the atmosphere and emissions have 
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5.3.5 

the potential of causing short-term changes in the air quali ty of the area, but 
due to the small amounts and easy dispersion, this would be of negligible 

significance. 

Mitigation of Impacts on Air Quality 

• Regular maintenance of motors and generators to ensure that equipment is 
operated and maintained to manufacturer's specifica tion. 

Residual Impacts on Air Quality 

• Air quality impacts are regarded as negligible given the short duration of 
the seismic survey. 

Water Quality 

Wastes, discharges and emissions that w ill be generated during the proposed 
seismic survey will include liquid effluents including deck drainage, drainage 
from machinery spaces a nd sewage, kitchen and other solid waste and 
hazardous wastes. Untreated drainage will be limited to rainwater and sea 
spray run-off from uncontaminated areas and this will have a negligible 
impact on the water quality and on the ecology of the receiving waters. 
Nonetheless, mitigation measures are proposed to ensure that pollution is 
minimised . 

Mitigation of Impacts on Water Quality 

• All survey vessels will comply fully with international agreed standards 
regulated under MARPOL 73/78 and releva nt South African legislation 
for the disposal of waste, specifically: 

• Drainage from machinery spaces w ill be treated according to MARPOL 
73/78 limits (to ensure that it d oes not contain more than IS mg.lo1 of oil) 

• Oily drainage from all o ther areas will be treated and stored on the vessel 
prior to discharge at an appropriate facility for the shallow water area and 
elischarged to sea for the deep water areas 

• All other discharges w ill be treated according to MARPOL 73/78 limits 
(average monthly oil content is d oes not exceed 40 mg.lo l). The 
instantaneous oil content of all discharges w ill not exceed 100 mg.lo1• 

• No plastics or garbage will be discharged to sea. These will ei ther be burnt 
in trash baskets onboard the vessel or be segregated, quantified and 
accounted for prior to disposal at dedicated facilities. 

• Food wastes w ill be macerated and discharged offshore, more than 12 
nautical miles (21.6 km) from the nearest land or is land, or brought to 
shore for elisposal. 

• Sewage discharges w ill either be treated and dis infected in an approved 
treatment plant and disch arged more than 12 nautical miles (21.6 km) from 
shore (mainland and islands), or contained and discharged at dedicated 

facilities. 
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5.3.6 

Tab le 5.2 

• Hazardous waste (used lubricating oil, filters, batteries etc) will be 
d isposed a t dedica ted onshore hazardous waste d isposa l facilities. 

Residual Impacts on Waler Quality 
The overall residual impacts of emissions and waste generated on air and 
water quality are considered 10 be negligible. 

Fauna and Flora 

Characteristics of Seismic Noise 

The mosl frequently used sound sources for seismic surveys are arrays o f 
airguns tha t have dominanl energy in the 10-300 Hz frequencies. Sound 
pressure levels of airgun arrays at the source (1 m) are in the region of 230-258 
dB re 1 ppa-m (McCauley, 1994; Richardson el aI, 1995). Despite the fact tha t 
most of the energy of the pulses is of relatively low frequency (50 - 100 Hz), 
a irgun array pulses con lain some energy up 10 500 - 1000 Hz (Richardson el a i, 
1995). Analysis of broadband spectra of seismic survey airgun emissions has 
shown considerable energy al around 22 kHz (90 dB re 1 ppa2 Hz-l at 750 m ). 

For an organism to respond to sound, the sound has to exceed that of the 
ambient noise, which has either non-biological or biological origins. 
McCau ley (1994) noted that non-biological underwater noise has three 
principal sources, namely wind (including waves and the surf zone), rain and 
anthropogenic causes. Noise increases with increasing wind speed, with most 
of the noise being generated by bubble oscilla tions within waves (Cato, 1978, 
Banner and Cato, 1988). Rain p roduces broad-frequency spectra sounds, 
increasing with the intensity of the downpour. 

Shipping sounds cover a wide range of spectra, and include extremely loud 
noises when the source is in close proximity. Table 5.2 summarises the non
biological sources of marine noise and provides some expected ranges in 
rela tion to drilling activities. 

Comparison of Underwater Noise Types 

Source 
Wind 
Rain 
Ships (depending on vessel size) 
Invertebrates 
Fish 
Mammals 
Drilling (from fixed platform) 
Drilling (from semi· submersible) 
Seismic survey 

Source: ERM, 2005 

Frequency and Strength 
1Hz - 25 kHz; 95 d B at 100-200 Hz (Force 12) 
Broad spectrum; 80 dB-m (heavy rain) 
1 Hz - 1 kHz; 150 - 200 d B-m 
2-10 kHz; <140 d B-m 
100 Hz - 5 kHz; <140 dB-m 
12 Hz - 160 kHz 
5 Hz - 1.2 kHz; 119-127 d B 

29-70 Hz; 125 d B 
0-120 Hz, 220-230 dB-m 

Underwater biological noises are p roduced by a wide variety of marine 
organisms, particularly during rep roduction, displays of territoriality and 
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echo-location. Marine invertebrates, for example rock lobster Pa/Hlli",s spp 
(McCauley, 1994) and snapper shrimp A/pheus spp (Cato and Bell, 1992), 
generally utilise frequency spectra grea ter than 2 kHz. Sounds produced by 
fish have a wider frequency range, from 100 Hz to about 5 kHz. Marine 
mamma ls demonstrate the greatest range of frequencies during sound 
production, ranging from 12 Hz in large baleen whales such as blue whale 
Baiaenoptera lIluscu/us (Watkins et ai, 1987) to 160 kHz in harbour porpoises 
Phocoena pilocoena (Mohl and Andersen, 1973). 

For a sound Signal to be detected, it must contain sufficient energy to exceed 
any ambient noise present at frequencies near the signal frequency. The signal 
to noise ratio (at the receiver) is determined by the source level, the 
transmission through air or water, the ambient noise level and the sensiti vity 
of the receiver. 

The impact of noise on marine fauna is largely dependent on the received 
levels of noise against the background or ambient noise that is present, and 
the hearing sensitivity of the receiver. The received level is dependent on a 
number of parameters induding the source characteristics (level and 
frequency), the transmission or propagation loss and the receptive capabilities 
of the animal. The transmission or propagation loss of sound through water 
obviously results in sound levels decreasing with d istance from the source. 
Consequently the distance of the receiver from the source probably has the 
greatest influence on the sound levels that are perceived . 

Generic Impacts of Noise on Marine Biota 

Three distance zones can be defined around a sound source in terms of the 
influence of the sound on marine fauna . These are: 

(i) the zone of pathological injury; 
(ii) the zone of behavioural response; and 
(iii) the zone of audibility (where the sound is audible but has no effect on 

the animal or its behaviour). 

A fourth zone, the zone of masking, exists but is d ifficult to quantify 
(Richardson etc ai, 1995). The potential effects of noise on marine organisms 
can be ca tegorised as follows: 

• Behavioural changes are often hard to detect, but generally involve a 
cessation of nonnal activities and the commencement of avoidance or 
'startle' behaviour as a result of the detection of sound from marine 
construction ac tivity. Continued exposure often results in habituation to 
the sound, followed by a recommencement of normal behaviour. 

• Interference with and masking of sounds produced by animals for 
communication purposes is also difficult to assess, but is likely to result in 
the temporary cessation of sound production, or a muffling of sounds. 
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5.3.7 

• Physical damage or injury can arise from the d ifferen tial ra te of 
transmission of sound pressure waves through tissues of varying 
densities. The effect is particularly marked at interfaces between tissues 
and gas-filled cavities, for example, the swim-bladders of fishes or the 
ltmgs of mam mals. The sound-receiving apparatus of most organism s is 
generally comprised of sensory hair cells, which are extremely sensitive to 
vibrations. Over-stimulation of these can potentially lead to pa thologica l 
injury (including disorientation, stunning and any associated predation). 

• Shifts of hearing threshold - Repeated or continual exposure to high level 
sound results in a gradual deterioration of hearing through permanent 
(PTS) or temporary threshold shifts (TIS). 

• Acoustically induced decompression sickness - Crum and Mao (1996) 
suggested that Significant acoustically induced bubble formation could be 
expected at received levels of over 210 d B. 

The significance (if app licable) of these effects for the diffe rent groups of 
marine fauna encountered on the South Coast are discussed below. 

Phytoplankton and Zooplankton 

High level seism ic sounds such as seismic fi ring could result in pa thologica l 
injury or mortali ty of p lankton. The documented effects of impulSive seismic 
type sounds on plankton are however limited to the immediate vicini ty 
(w ithin 10 m) of the so urce. 

The mortali ty or injury impacts of seismic noise on plankton are deemed to be 
negligible due to the rapid regeneration of plankton. Regeneration time of 
phytoplankton is rapid (although subject to nutrient availabili ty) so that a 
region vacated by mortality would be rapidly re-colonised by phytoplankton. 
Re-colonisa tion times of a wa ter column by zooplankton would depend on a 
number of variables, including seasonality of spawning, w ater movement, and 
vertical migra tion of plankton species and p roximity of breeding adult 
populations. 

Consequently, the effects of seismic noise on plankton are deemed to be of 
negligible significance. The effects are probably similar to tha t of the wa ke of 
a vessel. 

Invertebrates 

Potential direct impacts of seismic surveys on invertebrate species include 
mortality and behavioural avoidance impacts. Potentia l secondary impacts 
include impacts: 

• on fishing of commercially important species; or 

• increased predation of invertebra tes as a result of injury because they may 
be impacted or disorientated. 
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Marine invertebrates, and particularly crustaceans, do not have elaborate 
organs for the detection of sound, but rather rely on mechanoreceptors to 
detect waterborne vibrations. Additionally, most invertebrates do not possess 
air-filled spaces within their body cavities, so their sensitivity to sounds is 
much reduced. While limited published information about the effects of 
seismic surveys on invertebrate fauna is available, some of the literature is 
summarised below: 

• Kosheleva (1992, in Turnpenny and Nedwell, 1994) and Matishov (1992, in 
Turnpenny and Nedwell, 1994) carried out experiments on the exposure of 
invertebrate species to airgun noise. No detectable effects were found on 
mussels (Mytilus edulis), periwinkles (Littorina sp.) or the crustacean 
crayfish (Gammarus locusta) at sound pressure levels 01229 dB (at 0.5 m 
from a source level of 223 dB re 1 pPa at 1 m). However, a source level of 
217 dB (2 m from this source level) resulted in splitting of 33 percent of the 
shells of Iceland scallops and a 15 percent spine loss in sea urchins. 

• McCauley (1994) reviewed the measured behavioural responses of 
invertebrates to particle motion of low frequency stimulation and 
suggested there may well be some limited behavioural response to seismic 
sounds in the near field. 

• Wardle et al (2001) undertook underwater observations of free ranging 
invertebrates (crustaceans, echinoderms and molluscs) exposed to three 
synchronised 150 cui pneumatic airguns fired every 60 seconds at 
distances between 109 and 5.3 m from a video camera. No avoidance of 
the reef area by invertebrate species was recorded. 

• Webb and Kempf (1998) found that a seismic array with a total volume of 
480 in' and a source level of 190 dB re IpPa at 1m and 2m water depth did 
not result in any mortality of brown shrimp in the Wadden Sea and found 
no reduction in catch rates. Also, Steffe and Murphy (1992), as cited in 
McCauley (1994), were unable to show any significant effects on prawn 
catch rates before, during or after seismic survey of the coast of New South 
Wales, Australia. Likewise, La Belle et al (1996) showed that sampling 
before and after seismic shooting showed no evidence of clam mortality. 

The effects of seismic noise on benthic invertebrate fauna are therefore 
considered to be negligible from seismic surveys where noise will largely be 
within the far-field range. Because of the large distance to the seabed (95 
percent of the OBOWLA area is deeper than 1000 m), effects to benthic 
invertebrates and associated behavioural avoidance are improbable, and the 
consequent impacts of behavioural avoidance are considered to be of 
negligible Significance. 

The impacts of seismic noise on mobile invertebrates (for example rock 
lobster) are generally deemed to be of negligible significance. There is likely 
to be some behavioural avoidance of seismic surveys by water column 
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5.3.8 

invertebrates. This is deemed to be of negligible significance due to 
ava ilability of high mobility, alternate habitat and post-survey re turn of 
animals. 

Mitigation of Impacts on Invertebrates 
• The survey will utilise "soft sta rts" to ensure that invertebrates can move 

away from and avoid the seismic noise sources, "Soft starts" refer to the 
practice of increasing the source level of a sound source array gradually 
rather than to commence firing all sound sources at full volume, after a 
period when seismic sources have been silent or about to start. This 
procedure intends to allow any marine fauna that is are close to the array 
to move away before they are exposed to emissions at full power. Prior to 
the start of seismic shooting, sound levels are increased gradually by 6 dB 
per minute over a period of at least 20 minutes. 

Residual Impacts on Invertebrates 
Overall impacts on invertebrates are considered to be negligible. 

Fish 

Potential impacts on fish species include mortality and behavioural avoidance 
of seismic sound sources. Secondary socioeconomic impacts on fi shing of 
commercially important species may occur temporarily and is fur ther 
discussed in Section 5.3.16. 

Pathological Trauma or Mortality 

Seismic noise is most likely to affect fish wi th swim bladders. Evidence of the 
potential impact of underwater explosion shock waves on fish is given by 
circumstantial evidence when underwater explosions are used to sea l 
wellheads and kingklip (Genypterus capmsis) are frequently seen fl oating on 
the sea surface after such blasts. However, it should be noted that the rise 
time for a seismic shot is much slower than tha t of an underwater explosion 
and that seismic surveys using airguns do not produce a shockwave (large 
amplitude compression wave), as is the case wi th explosions, but a pulse (a 
series of intermittent waves, of lower amplitude that are regular in form and 
frequency of occurrence (Encarta, 2009). 

Assessment of the pathological effects of impulSive airgun type sounds on fish 
species have usually involved the exposure of captive or caged fish to nearby 
sound sources (see McCauley, 1994 and Turnpenny and Nedwell, 1994). The 
following experimental case studies provide some evidence of injury or 

marta Li ty to fish species. 

• Weinhold and Weaver (1972, in Tumpenny and Nedwell, 1994) found no 
lethal effects of 330 and 660 em' airguns (the estimated received level of 
which Turnpenny and Nedwell (1994) suggested to be approximately 214-
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216 dB re 1 ~Pa) to exposed caged Coho sa lmon (Oncorhynchus kisutch) 
smolts. 

• Falk and Lawrence (1973) exposed caged, juvenile coregonid fish to an 
operating ai rgun (which Turnpenny and Nedwell (1994) estimate resulted 
in a received level of 226-234 dB re 1 !li'a) and found certain of the fish 
suffered swimbladder damage. 

• Kosheleva (1992) investigated the effects of single and arrayed airguns of 
between 1000 and 20,000 an' (which Tumpenny and Nedwell (1994) 
suggested had peak sound pressure levels of between 220 and 240 dB re 1 
)IPa) on benthos, phytoplan kton and fish and found that exposure a t 
d istance of greater than 1 m or more resulted in no pa thological damage to 
the fish. 

• H astings (1990, in Tumpenny and Nedwell, 1994) found that le thal 
thresholds for fi sh began a t 229 dB and transient stunning was reported a t 
192-198 dB received, but that captive fish usually recovered after 30 
minutes. Turnpenny and Nedwell (1994) noted that such transient 
stunning could be le thal in the wild d ue to an increase in predation. 

• McCauley (1994) reviewed experiments in which fish were exposed to 
black powder detonations and stated that the Signal from detonation of 
black powder has similar characteristics to that of airguns. He noted that 
Hubbs and Reichner (1952, in McCauley, 1994) found that peak pressures 
as high as 240 dB re 1 )IPa peak d id not result in fish mortalities. 
However, no received levels are given in this text. 

• McCauley et a l (2000) reported preliminary results of patholOgical 
examinations of pink snapper (Chrysophrys au rata) exposed to airguns in 
experimental trials. Fish were exposed to a maximum level of sound 
which corresponds to an approximate rms level of 193 d B re 1 !li'a. 
Examinations of maculae showed abla ted or damaged hair cells on the 
saggital otoli ths (I). Al though the extent of such temporary damage was 
low, the authors note that it may be indicative of greater damage and 
reduced fitness after exposure. The authors noted however that the results 
are preliminary and that the dura tion of injury is at present unknown. 
McCauley et a l (2003) found injury to fish hea ring organs remained for 58 
days after being subject to airgun pulses and that fu ll hearing recovery 
may have taken four months. 

Although the above studies provide evidence of the possibility that 
pathologica l trauma or mortality will occur if the fish is in close proximity to 
airguns, given the general high mobility of fi sh, it is generally assumed that 
the majority of fish species would avoid seismic noise at lower levels than 

(1) The hcaring system of fish is made up of sets of organsconlaining c.akareous stones tenncd the saggital. utricle and 

li1gena otoliths. In most boney fish the saggital otoliths arc the primary hearing transducers. Each otoli th has iii sUlTounding 

sensory epithelium tenned the macula , which is lined w ith na ir ce lls. Movement of the otolith results in pressure on the 

macula hair ce lls and the nervous response. 
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where pathological injury or mortality would occur. The pathological injury ! 
mortality impacts are deemed to be of low Significance. 

BelulVioural Avoidance of Seismic Survey Areas 

Behavioural responses of fish species to seismic surveys have been 
investigated using caged tri als (eg Pearson et ai, 1992; McCauley e t aI, 2000) 
and at sea measurements (using both sonar and net and line catch rates) of 
avoidance and distribution changes in association with seismic surveys or 
operating airguns (eg Skalski et ai, 1992; Dalen and Rakness, 1985; L"kkeborg, 
1991) and underwater video observation of free ranging fish and acoustically 
tagged fi sh (Wardle et at, 2001). McCauley et ai, 2000 reported on results of 
experimental tria ls carried out to evaluate the response of 14 caged fi sh 
species to a nearby opera ting airgun (20 cui Bolt 600B). Apart from the 
pathological injury described above, the following responses to airgun sounds 
were noted: 

• A startle response to short range start up or high level sounds; these 
included the C-turn type response (an involuntary muscular spasm on one 
side of the fish and the fish darting in that direction) described by Pearson 
et al (1982). Startle responses were grea ter from smaller fishes and a 
lessening of startle responses through time (habituation) was noted . 

• Spatia l changes in schooling behaviour such that fish tended to use the 
lower portion of the cage during trials, as found by Pearson et a l (1982). In 
particular fish tended to use the centre portion of the bottom of the cage 
during high noise exposure. 

• In some trials, a tendency to fa ster swimming and the fonnation of tighter 
grouping during airgun exposure in some trials. 

• A return to nonna l behaviour patterns some 14 - 30 minutes after a irgun 
opera tion ceased. 

Changes in fi sh behaviour and in situ distribution as a result of seismic 
surveys have been reported by a number of authors, and these are 
summarised below. 

• Dalen and Rakness (1985, in Turnpenny and Nedwell, 1994) and Dalen 
and Knutsen (1987) reported on a study in which an airgun array (of total 
v olume of 77, 932 em3) and source level 249.9 dB was used to investigate 
the effects of seismic surveys on distribution of fish in the northern North 
Sea. Prior to the seismic operation, the distribution of fish species was 
determined from echo-sounding and sample trawling to confirm species 
and size classes of fish w ithin the area. Over 100 acoustic surveys were 
made along each seismic survey track, prior to shooting and again 
immediately afterwards. No surveys were carried out with time after the 
seismic shooting, so tha t the longer term effects of the seismic shooting 
were not determined. Fish abundance in the area declined after shooting; 
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small pelagic and demersal species showed reductions in abundance of 54 
percent, 13 percent and 36 percent respectively. As echo-surveys cannot 
detect fish close to the sea floor, bottom traw l sampling was carried out to 
investigate changes of fish distribution. Significant increases in trawl catch 
(34 percent and 290 percent) were recorded in two samples collected after 
shooting compared to trawl catches prior to shooting which suggested that 
certain fish species descended to the sea floor during shooting. 

• L0kkeborg (1991) reported on investiga tions undertaken off the coast of 
northern Norway in which the effects of an airgun array (a peak source 
level of 239 dB re 1 fIPa at 1 m) on commercial fishing for cod (Gadus 
marlHla) were assessed through catches of four long-liner operators 
monitored in the survey area. Catches were reduced by 55-80 percent 
within the survey area during seismic shooting, although they returned to 
pre-seismic levels 24 hours after shooting. Reduction of catch was 
recorded at up to five km from the array, which the author suggested 
corresponds to a received sound level of 161 dB. Tumpenny and Nedwell 
(1994) noted that this catch reduction could have resulted from either 
reduced feeding activi ty or through the cod moving out of the study area . 

• L0kkeborg and Soldal (1993) described investigations of the effects of 
seismic surveying on cod catches by long-lining operations and by-catches 
of other species in shrimp trawls off the coast of Norway and in the 
Barents Sea. They reported that analyses of catch records showed seismic 
survey operations Significantly affected the ca tch rates of cod in both long 
line and trawl fisheries. Ca tches from long lines set within the seismic 
survey area were reduced by between 55 and 80 percent, whi le by-catches 
of cod in shrimp trawls were reduced by about 80 - 85 percent. The 
authors noted that their data was collected from commercial fishing 
vessels operating near seismic surveys and despite the fact that they do 
not provide an ideal basis for quantifying all impacts; the trends strongly 
suggested the tendency for reduced catches for up to 24 hours and at least 
9 km in extent. 

• A further study carried out off the Norwegian coast was reported by 
EngAs et al (1993, in Tumpenny and Nedwell, 1994) and EngAs et al (1995). 
This comprehensive and dedicated study was designed speCifically to 
determine the effects of seismic surveys on ca tch and ca tch-availabili ty of 
cod and haddock (Melanagrammus aeglefinus) and the temporal and spatial 
effects of seismic surveys on catches. An 18 airgun array (total volume of 
82,132 em' and source level of 248.7dB re l 11Pa at 1 m) was fired over an 
area of 5.5km by 18.5km and investigations of fish distributions were 
carried out over a 74km2 area. Acoustic surveys of fish were ca rried out in 
a concentric pattern to a distance of 37 km from the centre of the seismic 
surveys (in conjunction with verification bottom sampling trawling) prior 
to, during and after seismic shooting. Commercial trawl sampling was 
designed on a similar protocol, with 60 - 67 trawls of a standard 145 m 
sweep being carried out before, during and after seismic shooting. Long-
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line fishing was also carried out at different ranges before, during and 
after shooting. Three major findings of this study were: 

• The distributions and catch rates of both cod and haddock were 
affected by seismic shooting, both over the seismic survey area and 
beyond . Catches in trawls of both species were halved over the 74 
km' area with reductions of up to 70 percent near the centre of the 
shooting operation. Long-line catches showed a reduction of 50 
percent and 44 percent of haddock and cod respectively. However 
catches of cod increased away from the centre of seismic operations, 
so that at 30 km no effect was measured. The authors suggested that 
the d ifference between the ca tches of cod recorded in the long-line 
and trawl effort might result from the long-line fishing not being a 
quantita tive measure of fi shing efforl. 

• A greater proportion of larger fish (> 60 cm) were driven out of the 
survey area than smaller fish. 

• The fish distribution did not return to the pre-shooting patterns 
within the five days after shooting terminated. 

• Wardle et al (2001) undertook underwater observa tions of free ranging 
marine reef fishes (small, medium and large gadoids, gobies flatfishes and 
w rasse) exposed to three synchronised 150 cui pneumatic airguns fired 
every 60 seconds at d istances between 109 and 5.3 m from a video cam era. 
No avoidance of the area by fi sh was recorded. Fish however exhibited 
the classic C-turn response. During trials when the guns were visible to 
the video camera (and fish), fish reacted directionaUy from the gun. 
Ward le et al (2001) suggest that fish remained undamaged at received 
sound levels of over 218 dB re 1 fIPa. Similarly, cod and saithe tagged 
wi th acoustic pingers showed no directional avoidance of firing airguns. 
Wardle et al also suggest that the lack of response noted in their trials 
compared to other reported trials might arise from the fact that the 
populations studied were resident. 

• The effects of airgun noise on spawning behaviour of fish are unknown 

Behavioural responses of some fish to seismic sounds were elicited at 
relatively low levels of about 160 dB re 1 fI Pa, w ith evidence of avoidance of 
seismic survey areas by schooling fish (of up to 30 km and for up to fi ve days 
after shooting terminated) and changes in feeding behaviours associated with 
seismic noise. 

In contrast to the recorded changes in schooling behaviour and distribution of 
some fi sh species, some large pelagic fish show little avoidance behaviour and 
may actually investiga te hydrophone streamers. On the basis of studies 
ca rried out elsewhere, the impact of seismic surveys on local fish behaviour is 
deemed to be of low-medium significance. 

The socioeconomic impact that may occur as a result of a decrease in fi sh ca tch 
is discussed briefl y in Section 5 and is considered to be negligible. 
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Masking of Enviromnental Sounds and Communication 

The effect of masking of the relatively low source levels produced in fish 
communication by seismic surveys may be variable and is consequently 
unknown. The degree of masking of a call for example, will depend on a 
number of factors including: 

• the source level of the seismic noise; 
• the d istance o f the receiver (listener) from the source; 

• the source level of the ca ll; and 

• the d istance of the caller from the lis tener and the current ambient noise. 

The importance of communication to the survival of local fish species is 
unknown, but it may be important in breeding behaviour. Many different fish 
species are known to use swim bladders for the production of sound (eg 
kingklip and kob) and this p lays an important role in species identification 
and spawning behaviour. Given the large distribution range of most fish 
species (relative to seismic su rvey areas), the effects of seismic noise in 
masking communication sounds of fish and environmental sound stimuli are 
assumed to be negligible. 

The effect of masking (of the relativelv low source levels produced in fish 
communica han) by seismic surveys is unknown. 

Indirect Impacts 

The indirect effects of seismic surveys on South African fish species a re 
difficult to determine, and would depend on the diet m ake-up of the fi sh 

species concerned and the effect of seismic su rveys on the diet species. While 
no effect is assumed for he rbivorous, planktivorous or invertebra te eating 
species, there may be some indirect effect on piscivorous species. There is 
little information on feeding success of fish (or larger predators, for that 
matter) in associa tion with seismic su rvey noise. Reduced line-fish catches in 
association with seismic surveys have been suggested to result from changes 
in feeding behaviour. 

Given that the OBDWLA area lies outside of the main spawning and 
recruitment areas of fish species in the Southern Benguela area and the large 
dis tribution range of most fish species (rela tive to seismic survey a reas), the 
indirect effect of seismic noise on feeding or predation of fish is assumed to be 
of negligible Signi ficance. 

Mitigation of Impacts on Fish 

• Implement "soft starts" at the initiation of all shooting ac tivity to reduce 
noise impacts on fish by allowing time for the fish to move from the area 
before pathological seismic noise levels a re reached . 
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Residuallmpacls on Fish 
The overall impacts of the seismic survey on fish before mitigation are judged 
to be of low-medium significance. The residual impacts on fish is deemed to 
be of low significance after the implementation of "soft starts" and given the 
temporary nature of seismic surveys, the ability of the fish to move away from 
high sound levels and the large distribution range of fish species nega ting any 
possible feeding or predation impacts. 

Seabirds 

The coast be tween Cape Point and the Orange River mouth is estimated to 
support 38 and 33% of the overall winter and summer populations of migrant 
seabirds found between Cape Point and the northern Namibian border 
respectively (Crawford et aI., 1991). AU these species feed rela tively close 
inshore, although gannets and kelp gulls may feed further offshore. Most 
African penguins (Sp"en;scus demerslls) occur within 20 km of the coast, with 
distribution consistent with areas of shoaling fish. The block is at least 150km 
off-shore and land based birds will be rarely found in the area. 

Pathological Trauma or Mortality 

Among the marine avi fa una of South African waters, it is only the diving 
birds or birds which rest on the water surface, which may be affected by the 
underwater noise of seismic surveys. Of these, it is only the African penguin 
(SphenisCLIs de1l1ersus) (SA Red Data species listed as Vulnerable) which is 
flightless (and consequently more susceptible to underwater seismic noise) 
and Cape gannet (Morus capensis) (SA Red Data species listed as Concerned) 
are considered. Although underwater blasts have been reported to result in 
deaths to seabirds, the rise times of seismic survey pulses are considerably 
lower than those of underwater blasting and bird mortalities from seismic 
survey pu lses are unlikely. 

The continuous nature of the intermittent seismic survey pulses suggest that 
birds would hear the seismic sound sources at distances where the levels 
would not induce mortality or injury, and consequently be able to flee an 
approach ing sound source. The potential for injury to seabirds from seismic 
surveys in the open ocean is consequently deemed to be low. 

Behavioural Avoidance of Seismic Survey Areas 

Although speculative, the low hearing thresholds of African penguins at 
frequencies w hich coincide w ith seismic surveys suggest that they could hear 
seismic surveys from considerable distances (over 100 km). No behavioural 
underwa ter audiograms or critical ratios have, however, been established. 
Behaviourally penguins may be able to avoid some seismic survey noise by 
surface swimming with the head above wa ter, a lthough the avoidance 
response of the species usua lly involves diving or rapid swimming 
underwater. 
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The impact of seismic noise on the behaviour of seabirds is generally deemed 
to be negligible, given the transitory nature of seismic surveys and the large 
feeding range of the seabird species. 

Masking of Environmental Sounds alld Communication 

The impact of seismic noise in masking communica tion and environmental 
sound stimuli of seabirds is assumed to be of negligible significance. 

Indirect Impacts 

African penguins fo rage at sea, and most birds are found within 20 km of the 
coast. Africa n penguins mainly consume pelagic shoaling fish species such as 
anchovy (Ellgralliis japoniClls), round herring (Eutrumellscapensis and E. teres), 
horse mackerel (Traciw rlls tracilurll s) and pilchard (Sardinops sagax) and their 
distribution is consistent with that of the pelagic shoaling fi sh, which occur 
within the 200 m isobath and therefore within the survey block. Given the 
large d istribution range of penguins and their prey species (relative to seismic 
survey areas), the indirect effect of seismic noise on feeding is assumed to be 
negligible. 

The overall impacts of the seismic surveys on seabirds is deemed to be of 
negligible Significance due to their high mobili ty and large feeding ranges, 
and due to the offshore loca tion (at least 150 km) of the survey block. 

Mitigation of [moacts on Seabirds 

• A radius of 500 m should be scanned fo r the presence of diving seabirds 
• Implement at least 20 minute "soft starts" at the initia tion of all shooting 

activity to reduce noise impacts on d iving seabirds and fish and allow time 
fo r the birds to move from the area before pathologica l seismic noise levels 
are reached . Initia tion of firing should only begin after observations have 
confirmed that the visual area around the vessel to a distance of 500 m 
(safety zone) is clear of all diving seabird species. 

• Seabird incidence and behaviour wilJ be recorded by the onboard TO! 
MMO, including incidence of predatory seabird attraction due to mass 
disoreintaion of fish. Incidence of seabird feed ing near the streamers will 
be recorded. 

Residual Impact on Seabirds 
The overall impact on seabirds is likely to be negligible, given the transitory 
nature and short duration of the seismic surveysl their large feeding range of 
the seabird species that they are able to hear the seismic noise and move away 
from the source. 
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5.3.10 Impa cts on Seals 

Pathological Trauma or Mortality 

The pa thological effect of loud low frequency sounds on pinnipeds (including 
the Cape fur seal (Arc/ocephalus pusillus) (ruCN Least Concern) found within 
the West Coast region) has not been well documented. A specula ti ve model of 
the pain threshold for seals and sea lions has been developed using measured 
discomfort and injury thresholds for humans (of 120 and 160 dB above the 
minimum hearing threshold, though this may be as low as 80 dB for 
prolonged continuous exposure) (CCA, 2001). Taking a seal and sea lion 
minimum hea ring thresholds of 65 and 80 dB re 1 ppa respectively, the model 
suggests that this pain threshold is in the region of 185 dB re 1 ppa for seals 
and 200 dB for sea lions. No audiograms have been measured for Cape fur 
seals. However, it would appea r from audiograms and call frequenCies of 
other species that the majori ty of seism ic sound energy lies a t frequencies 
where seal hea ring is relatively poor. Higher frequency components (where 
energies are relatively low) of seismic surveys would, however, overlap the 
optimal hea ring frequencies of seal species. The potentia l of injury to seals 
from seismic noise is deemed to be low as it is assumed that highly mobile 
crea tures such as fur seals would avoid severe sound sources at levels below 
those a t which discomfort occurs. 

Behavioural Avoidance of Seismic Survey Areas 

No detailed information on the reactions of fur seals to seismic exploration 
noise could be sourced. An airgun has been reported to cause an initial s tartle 
reaction of Cape fur sea ls, but it was ineffective in scaring them away from 
fishing gear. Genera lly, seals appear to be relatively tolerant to noise pulses 
from explosives, especially if there is an attraction to p rey in the area. Such 
rapid rise time underwa ter explosions are more invasive than the slower rise
time seismic sound pulses. Cape fur seals often approach seismic survey 
operations and may bite hydrophone treamers, and it is assumed that this 
attraction is a learned response to towed fishing gear being an available food 
supply. The impact of seismic surveys on Cape fur seal behaviour is deemed 
to be low and of negligible significance. 

Masking of Environmental Sounds and Communication 

There are no known impacts of the seismic noise on sea l communication. 

Indirect Impacts 

The impact of seismic survey noise on fur seal feeding is unknow n. The d iet 
of Cape fur seals comprises anchovy, hakes, p ilchard, horse mackerel and 
cephalopods. Evidence of continued feeding in association with 'seal bombs' 
(used to scare seals from fi shing gear) suggests that any effect will be low to 
negligible. Kleinsee sea l breeding colony (popula tion estimates ranging from 
35,450 in 1972 to 74,620 in 1989) produces the largest number o f pups in the 
country and is the largest in South Africa. Cape fur seals, however, appear to 
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fo rage mainly over the continental shelf to a maximum depth of 
approximately 200 m, although a male seal was video recorded at the A-K2 
wellhead 84 km offshore from Hondeklip Bay at a water depth of 250 m and 
depth recorders on two females from the Kleinsee colony showed over 70% of 
dives to depths of less than 50 m (Kooyman and Gentry, 1986). Since the 
OBDWLA is loca ted at least 150 km from the coast it is not anticipated that 
there will be an interaction w ith Cape fur seals during seismic ac tivities and 
the large distribution range of most sea l prey species, the indirect effect of 
seismic noise on feeding of seals is assumed to be negligible. However, the 
implementation of "soft starts" at the initia tion of all seismic shooting will 
mitigate the impact of seismic surveys on seals. 

Mitigation of Impacts on Seals 
• In the event that it is observed that the group is clearly stressed by the 

seismic (airgun) activity suggesting signs of injury or mortali ty, then the 
airguns are to be stopped immediately and action taken by the vessel to 
avoid further contact wi th the animals. 

• Large groups of small mammals such as dolphins and seals, which 
frequently investigate vessels and their activity and are highly mobile, are 
not likely a concern and no evasive action is required from the survey 
vessel. 

Residual Impact on Seals 
The overall impact on sea ls is deemed to be negligible due to their high 
mobility and minimal behavioural impacts. 

Given this behaviour and the large distribution range of most seal prey 
species (relative to seismic survey areas), the indirect e ffect of seismic noise on 
feeding of seals is anticipated to be negligible. 

Cetaceans (Wha les and Dolphins) Overv iew 

Whale and dolphin species common to the project area can be divided into 
baleen whale and toothed whale and dolphin species. Available research 
(McCauley (1994), Richardson et al (1995), Gordon and Moscrop (1996) and 
Perry (1998)) suggests that there is considerable difference in the hearing 
sensitivi ties of baleen and toothed whales and dolphins, with baleen whale 
hearing centered at below 1 kHz, while toothed whale and dolphin hearing is 
centered at frequencies of between 10 and 100 kHz. 

A number of migratory cetaceans are found within the South Coast regions 
and therefore may occur within the survey block. These include Blue 
(Balamoplera /Ill/swlus), fin (8. physalus), sei (B. borealis), minke (B. awloroslrnla 

/ B. bonaerensis), Bryde's whale (Balaenoplern bnJdez), Am oux's beaked whale 
(Berardil/s nnwxii) and humpback whales (Megaplern novaeangliae) make winter 
migrations through the West Coast region en route from Antarctic summer 
feed ing grounds to winter breed ing grounds. While blue [rUCN Endangered], 
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Ta ble 5.3 

fin [IVCN Endangered]), sei [IVCN Endan gered ], Bryde's [IVCN Data 
Deficient] and Arnoux's bea ked [IVCN Data Deficient] whales migra te 
offshore or along the continental shelf edge (and are thus distributed in deeper 
waters), humpback whales [IVCN Least Concern], migra te over the 
continental sheLf and along the coast. The pygmy right w hale (Caperea 
marginata) shows a strong summer seasonality in wa ter depths of less than 50 
m along the coast between Algoa Bay in the east and Wa lvis Bay, Namibia. 
Arnoux's bea ked whale (Berardius ar/lUxii) has been recorded along the West 
Coasts to the east of 180 E during summer. Layard 's beaked whale 
(Mesoplodon layardii ) is distributed throughout the West Coast pelagic waters 
in summer an d early autumn. 

Resident cetaceans in the West Coast area and may occur in the seismic area 
include the Gray's beaked whale (Mesoplodon grayii) [IVCN Data Deficient] 
and the long finned p ilot whale (Globicephala melas) [IVCN Data Deficient], 
Killer whales (Orcinus orca) [IVCN Data Deficient], Cuvier's beaked whale 
(Ziph ius cavirostris) [IVCN Least Concern], pygmy sperm whales (Kogia 
breviceps) [IVCN Data Defi cient]" False killer whales (Pseudo rca crassidens) 
[IVCN Data Deficient], pygmy killer whales (Feresa attenuata) [IVCN Data 
Deficien t], Risso's dolphins (Grampus griseus) [IVCN Least Concern], Common 
dolphin (Delph in us spp.), Bottlenose dolphin (Tursiops trullcates) [IVCN Least 
Concern] and sperm whales (Physeter macrocephalus) [IVCN Vulnerable] are 
found throughout the offshore w aters of the West Coast. In addition, a 
localised distribution of southern righ t-whale dolphins (Lissodelphis peronii) 
[IVCN Data Deficient] is recorded off the coast of southern Namibia and may 
range into the northern waters of the West Coast region. 

A summary of the interactions and timing of various cetacean migrations is 

provided in 
Table 5.3 Summary of scheduling interactions based relevant cetacean 
migra tion (ie excluding species only occurring inshore) 
below. 

Summanj of scheduling interactions based relevant cet acean migration (ie 
excluding species only occurring inshore) 

Unconducive weather 
conditions 
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• winter migration of various species including the blue whale, fin whale and sei whale 

(offshore) and humpback whale (inshore) 

** These include Gray's beaked, long finned pilot, KiUer whale, Cuvier's beaked, pygmy 
sperm, False killer whales, pygmy killer whale, Risso's dolphins (Grampus griseus), Common 
dolphin, Bottlenose dolphin, sperm whales and southern right-whale dolphins. 

Shell should take note of these timing interactions in planning of the seismic 
surveys. The seismic surveys would preferably be undertaken during April / 
Mayor September / October. 

Toothed Whales (Whales and Dolphins) 

Pathological Trauma or Mortality 

Although there is no evidence of w hales or dolphins being killed or injured by 
seismic emissions, pathological injury to cetaceans can result from exposure to 
high sound levels through a number of avenues, induding trauma to both 
auditory and non-auditory tissues. Richardson et al (1995) speculate (on the 
basis that prolonged exposure to noises of -80 dB above the hearing threshold 
induces Permanent Threshold Shifts (PTS) in humans) that very prolonged 
exposure to noise levels of about 120 dB re lfIPa may induce PTS in beluga 
whales, although other marine mammals would require much higher levels 
than these. The 'above threshold' criteria for inducing PTS in humans are 
based on continuous exposure for 8hr / day over 10 years, so that gradual PTS 
in marine mammals is highly unlikely to occur from seismic surveys. Such 
permanent hearing damage does, however, not always develop gradually, but 
may result from brief exposure to high sound levels. 

No literature is available on the distances at which seismic sounds produce 
injury to marine mammals. McCauley (1994) suggested that damage to most 
marine mammal hearing could occur at around 220 dB re 1 fIFa. Assuming 
spherical spreading, McCauley (1994) has suggested that pathological injury 
to baleen whale and dolphin hearing would occur wi thin 32 m and 100 m of 
the downward focussed beam of a large seismic array (of source level of 
250 dB re 1 fIFa at 1 m), respectively. 

The impact of pathological injury to toothed whales and dolphins from 
seismic noise is deemed to be low as it is assumed that highly mobile crea tures 
such as cetaceans would avoid severe sound sources at levels well below those 
at which injury would occur. 

Behavioural avoidance of seismic areas 

Behavioural audiograms have been measured for several species of toothed 
whales. The minimum thresholds were in the region of 39-55 dB with best 
frequencies of between 8 and 90 kHz (CCA, 2001). Genera Lly, toothed whale 
hearing is centred at frequencies of between 10 and 100 kHz. A low frequency 
response of bottlenose dolphin (50-150 Hz) has been suggested to be a tactile 
response of the animal to movement of water partides at low frequenCies. 
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Such a response would only be found close to a sound source within the near 
field. 

Behavioural responses of sperm whales (Physeter macrocephalus) to seismic 
noise may occur at considerable distances from the noise source. Sighting 
surveys showed that sperm whales were displaced by 50-60 km from an area 
in the Gulf of Mexico where seismic surveys were taking place and sperm 
whales in the southern Indian Ocean ceased calling in some instances when 
seismic pulses were received at 10-15 dB above ambient noise from a source 
some 300 km distant. Distribution of common dolphins (Delphinus delphis) 

monitored acoustically in the southern Irish Sea prior to, during and after a 
seismic survey showed that acoustic contact time was lower during the period 
of seismic activity than before or after the activity. However trials may have 
been compromised by late autumn southward movement of dolphins, which 
coincided with the survey period. Reports of dolphins swimming in the 
vicinity of operating seismic vessels suggest that there is little effect of seismic 
surveys on these species. 

The impact on behaviour of toothed whales is deemed to be of low to meclium 
significance depending on the species concerned and whether the seismic 
survey is undertaken during breeding and calving seasons. Impacts during 
migration times would be medium and would be low at other times of the 
year (before mitigation). 

Masking of Environmental Sounds and Communication 

Toothed whales vocalise at frequencies higher than those used in seismic 
surveys. Echolocation clicks produced by odontocete cetaceans are generally 
of frequencies of well above those produced in seismic surveys and it is 
probable that such clicks are not masked by seismic survey noise. The effect 
of masking of environmental noise stimuli by seismic survey noise is 
unknown. The diets of toothed whales and dolphins in South African waters 
largely comprise fish, cephalopod and crustacean species. 

Indirect Impacts 

Given the large distribution range of most prey species (relative to seismic 
survey areas), the indirect effect of seismic noise on feeding of cetaceans is 
assumed to be negligible. 

Baleen Whales 

Baleen whales are well adapted to hear low frequency sounds and therefore 
will be most receptive to the noise produced during the proposed seismic 
operation. 

Pathological Trauma or Mortality 

Lien et al (1993) and Ketten et al (1993) estimate damage to hearing of 
humpback whales caused by explosives in the North - Western Atlantic 
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Ocean. McCauley (1994), however, notes that airguns used in seismic surveys 
do not produce the near-instantaneous pressure increase produced by shock 
waves of explosives and that the information reported by Lien et al (1993) and 
Ketten et al (1993) are not applicable to non-explosive seismic sources. 
However, as noted by Evans and Nice (1996) such accounts suggest that 
humpback whales might tolerate sounds at levels which cause pathological 
trauma, as neither avoidance of the blast area~ nor behavioural responses were 
noted (Lien et ai, 1993, and Ketten et at, 1993). 

Although no full audiograms have been measured for baleen whales, the 
inferences suggest baleen whale hearing is centred at below 1 kHz. There is 
considerable evidence for the low frequency auditory sensitivity of baleen 
whales, based on the following: 

• a partial behavioural response audiogram for gray whales; 
• the assumption that best hearing is centred on frequencies at which the 

animals vocalise; and 
• anatomical evidence of the structure of the ears of baleen whales. 

The impact of pathological injury to baleen whales from seismic noise is 
deemed to be medium as it is assumed that highly mobile creatures such as 
cetaceans would avoid severe sound sources at levels well below those at 
which injury would occur. The impact is reduced by implementation of the 
mitigation measures outlined below but remains of medium significance. 

Behavioural Avoidance of Seismic Survey Areas 

There are a number of published responses of baleen whales to seismic 
operations (by a number of authors (Malme et al (1985), McCauley et al (1996, 
2000), Thompson et al (1986» including evidence of avoidance of seismic 
surveys by some baleen whale species such as humpback (Megaptera 
novaeangliae), gray (Eschrichtius robust us) and bowhead (Balaena mysticetus) 
whales. Such avoidance generally occurred at received levels of between 120 
and 180 dB. McCauley et al (2000), on the basis of humpback whale 
movement in Western Australia, summarised the results of these studies into 
two findings: 

• Displacements of migratory animals are localised and brief (initiated at a 
distance of about 4 to 5 km to a closest distance of about 3 km), and the 
little chance of physiological effects suggest seismic surveys to be a low 
risk for migratory whales. 

• Whales, which are not migrating but using the area as a calVing or nursery 
ground, may be more seriously affected through disturbance of suckling 
or resting. McCauley et al (2000) suggest potential avoidance ranges of 7-
12 km by nursing animals (based on results of single airgun trials scaled to 
20 array measurements), but note that these might differ in different 
sound propagation conditions. 
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In addition, McCauley (2000) noted that in terms of management purposes, 
the impacts on migrating humpback whales and nursing humpback whales 
need to be assessed differently. While the risk of seismic surveys and 
activities to migrating whales appeared to be low, the risk to nursing whales 
or whales occupying a critical habitat would be far higher. 

The risk of seismic surveys and activities to migrating whales is anticipated to 
be low with the implementation of mitigation measures. As the OBDWLA is a 
long distance off the coast, the risk to nursing whales or whales occupying a 
critical habitat is anticipated to be low. 

Masking of Environmental Sounds and Communication 

Baleen whales appear to vocalise exclusively within the frequency range of the 
maximum energy of seismic survey noise. Humpback whales utilise 
vocalisations as breeding behaviour (males sing complex songs on the 
breeding grounds) and calls may be utilised by southern right whales in 
attracting males to oestrus females. The effect of seismic survey noise 
masking the communication of baleen whale noise is, however, extremely 
difficult to quantify. For example, the degree of masking of a call will depend 
on a number of factors including: 

• the source level and frequency of the seismic noise; 
• the distance of the receiver (listener) from the source; 
• the source level and frequency of the call; 
• the distance of the caller from the listener; and 

• the current ambient noise. 

The impact of seismic survey noise in masking the commWlication of baleen 
whales will therefore ranges from low to high significance depending on the 
time of year of the survey, with lower significance between the months of 
December and May. As far as practicable, seismic surveys will be planned to 
coincide with the movement of migratory cetaceans out of South African 
waters. Should seismic surveys be required during the winter breeding 
migrations of baleen whales, then every attempt should be made to direct the 
survey in such a way as to minimise coverage of breeding areas or migration 
paths. In particular, it is recommended that seismic survey activity that could 
affect breeding success of southern right whales should not be carried out in 
the coastal waters of the southern Cape region (between Lambert's Bay and 
Algoa Bay) between July and November. 

Indirect Impacts 

All of the baleen whales, apart from the inshore stock of Bryde's whale are 
highly migratory with summer feeding migrations outside of South African 
waters and feeding occurs outside of the region of interest. However, there is 
increasing evidence that few humpback whales are remaining within the 
Benguela Current region in summer months, possibly feeding on clupeid like 
fish in local waters. Given the large distribution range of most prey species of 
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Bryde's whales (relative to seismic survey areas), the indirect effect of seismic 
noise on feeding of whales is anticipated to be of negligible significance. 

The initiation of all seismic airgun firing will be carried out as "soft-starts" in 
order to limit the impacts o f seismic no ise on mobile marine mammal fauna. 

Mitigation of Impacts on Baleen Whales 
• The initia tion of all seismic airgun firing w ill be carried out as soft-starts in 

order to limit the impacts of seismic noise on mobile marine mammal 
fauna. 

• Establishment of a 500 m marine mammal exclusion zone. hutiation of 
firing should only begin after observations have confirmed that the visual 
area around the vessel to a distance of 500 m (safety zone) is clear of all 
cetacean species, thirty minutes prior to firing, so that deep or long diving 
species can be detected. 

• Low-level warning airgun discharges should be fired at regular intervals 
durign night-time line changes, in order to keep animals away from the 
survey activities. 

• The use of Passive Acoustic Modelling (PAM) should be used during 
times of low visibil ity and at night-time when observations are not 
possible. 

• Where pOSSible, seismic surveys will be planned to coincide with the 
movement of migratory cetaceans out of South African waters in 
accordance with 

• Table 5.3 Summary of scheduling interactions based relevant cetacean 
migration (ie excluding species only occurring inshore) 

• , preferably April / Mayor September / October. 
• The use of the lowest practicable airgun volume should be defined and 

enforced . 
• A marine mammal observation programme will be established for the 

survey and undertaken. The MMOs will carry out daylight observa tions 
(where possible) of the survey region and record responses of all marine 
mammals to seismic shooting, including distance from the vessel, 
swimming speed and d irection and obvious changes in behaviour and 
displacement or a ttraction. 

• MMOs must keep accurate records of all "soft starts" and pre-firing 
observations, any feeding behaviour within the streamers, sightings 
(location, time) of injured or dead protected species (irrespective of if 
caused by the seismic vessel). 

• Seismic shooting will be terminated when obvious changes to cetacean 
behaviours are observed from the survey vessel, or animals are observed 
within 500 m of operating airguns. Conservative safety d istances are 
defined by received sound pressure levels of 180dB re 1 pPa (rms) for 
baleen and sperm whales and 210 dB re IpPa (rms) for toothed whales, 
(OGP / IAGC, 2003). 

Residual Impact on Cetaceans (Whales and Dolphins) 

E. ... 'VTRONMEi\TAl R£solrR.CES M A1·'ACD.IE1\T SHEll SouTH AFRICA UPSTREAM BV 

5-27 

-



5.3.14 

5.3.15 

The overall impact on cetaceans is deemed to be medium before mitigation 
and low after the implementation of mitigation measures due to the high 
levels of mobility, the short duration of the seismic surveys and the avoidance 
of the winter nligration times. 

The diets of toothed wha les and dolphins in South African waters largely 
comprise fish, cephalopod and crustacean species. Given the large distribution 
range of most prey species (relative to seismic survey areas), the indirect effect 
of seismic noise on feeding of cetaceans is anticipated to be negligible. 

The impact of seismic surveys on toothed whales will be mitigated by the 
implementation of "soft-starts" at the initiation of all seismic shooting. 

Marine Transport Routes 

Seismic surveys require accurate navigation of the sound source and receiver 
streamers over pre-determined survey transects. This and the fact tha t the 
array and the hydrophone streamers need to be towed in a set configuration 
and at a set speed behind the seismic vessel, means that the survey operation 
has little manoeuvrability while operating. Consequently, other vessels may 
be required to alter course to avoid the towed array and hydrophone 
streamers and to keep clear of the exclusion zone. 

The displacement of transport shipping will be limited to within the extreme 
near vicini ty of the seismic vessel and array and will be of very temporary 
extent (hours). The impact of such displacement is not Significantly greater 
than displacement associated with any other vessel restricted in her ability to 
manoeuvre and is deemed to be of negligible significance after mitigation. 

Mitigation of Impacts on Marine Transport Routes 
• A notice of the seismic operations will be provided to mariners of through 

the SA Navy Hydrographic Office and port captains of the Port of Cape 
Town and Port of Walvis Bay. 

Residual Impacts on Marine Transport Routes 
The impact on marine transport routes is considered to be negligible due to 
the short duration of the survey. 

Mariculture Activities 

No impact on mariculture is expected as a result of the proposed seismic 
survey. The mobilisation of the vessel would result in no particular increase 
in marine traffic levels in the area, no Significant changes to the physical 
nature of the area which may impact mariculture activities. 
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5.3.16 Commercial and Recreational Fishing 

Seismic surveys could potentially impact the fishing industries by: 

(i) temporary cessation or displacement of fi shing activities in the seismic 
survey areaj 

(ii) alteration in fish ca tches and catch distribution; or 
(iii) interaction with fishing gear. 

Temporary Cessation or Displacement of Fishing Activities 

Trawling and Longlining 
The OBOWLA fa lls outside of the pelagic purse-seine fishing, demersal 
trawling and demersallongline grounds. Pelagic longline fishing however 
occurs w ithin the OBOWLA at various levels of effort (Figure 4. 19) by at least 
31 active vessels (2009) operating within the area. Tuna pole fishing by a fleet 
of approximately 200 vessels is also known to occur within the OBOWLA 

The displacement of fishing effort or activities will be limi ted to wi thin the 
near vicinity of the seismic vessel and is likely to affect the different sectors in 
d ifferent way. Longlines because of their length and potentia l drift patterns 
would need to remove the lines a period of several days until such time as the 
survey gear is well clear of the longline grounds. Trawlers on the other hand 
may only be affeeled over a period of hours as they have greater control of 
their gear, can manoeuvre more easily and can shift to adjacent grounds. 

The displacement of these fishing activities is considered to be of medium 
Significance, prior to, and of low Significance after mitigation. 

West Coast Rock Lobster 
West Coast Rock Lobster fi sheries target this species to a depth of 100 m and 
will not interact with the seismic surveys w hich w ill occur far offshore. 

Recreational Fishing 
Coastal recreation along the West Coast may involve either consumptive or 
non-consumptive use of the marine environment. ecreationaI anglers 
(Brouwer et aI. , 1997) and d ivers (Mann et aI. , 1997) target linefish from either 
a boat or the shore, while shore-based divers also target west coast rock 
lobsters l . The majority of recreational exploitation of marine resources on the 
West Coast occurs in near-shore areas, such as from protected beaches, 
lagoons and small boa t harbours. The West Coast is however cold and 
frequently rough - recreational activity is limited to when good sea condi tions 
prevail and also to seasonal restric tions. 

Given that the seismic surveys are planned at least 150 km offshore, there are 
unlikely to be any impacts on the recreational users. 

(4) 1 Note. Recreational ilnd commcrd aJ e~ploitation of abalone was stopped in 2001 due to the poor sta te o f the re50urce and 

poaching. 
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Alteration of Fishing Catch Rates and Catch Distribution 

A further effect of seismic surveys on the fi shing industry (pelagic longlining 
and tuna poling) would be temporary avoidance of seismic survey areas by 
some fish species. Such avoidance may lead to reduced catches over the 
extreme short term in the seismic survey area, although increased catches 
could theoretically be experienced outside of the survey area. Recreational 
practices are mostly undertaken nea r coastal settlements, and are largely 
practiced for their aesthe tic value. 

The signi ficance of the impact is expected to be negligible. 

Interaction with Fishing Gear 

in the event that longlines are found in the path of a towed seismic array it is 
highly likely that steps would have to be taken to avoid the fishing gear and 
seismic equipment becoming entangled with associated cost implications of 
damage to both the fishing and the oil and gas industries. Loss of gear and 
reduced catches are both costly to the fishing industry. in the same way, 
entanglement of seismic gear with a longline, or by fishing vessels or trawlers 
passing through the gear, would have significant financial implications for the 
seismic survey operator. 

The impact of seismic su rveys on fishing gear could be of medium significance 
and of low significance after mitigation. 

Mitigation of Impacts on Fishing 
• Appointment of a FLO to communicate w ith the various fisheries 

stakeholders and to inform all fishery stakeholders of the seismic plan and 
associated timeframes. The FLO should liaise with the lobster fishing 
vessels to plan the placing of fishing gear, if possible, or proVide 
additional notice of the areas of exclusion. 

• Avoidance of any conflict between the fi shing and the oil and gas 
industries can only be achieved through effective communication and 
ensuring that the survey area is free of fishing gear prior to the seismic 
vessel undertaking its operation in that area. This should be done through 
an FLO. The FLO should ensure effective communication with foreign 
vessels (namely Republic of China and Japanese vessels) and smaller 
vessels through the choice of language and mode of communication to be 
used . 

• A chase boat will be used at the beginning of the survey to help set up the 
communications w ith the fishers in the area and to clear the area of fishing 
gear prior to the seismic vessel entering the specific survey area. The boat 
will also be used to maintain the exclusion zone and ensure that no vessels 
or fi shing gear remain in the path of the seismic vessel. 
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5.3.17 

• A notice of the seismic operations wiU be provided to mariners of through 
the SA Navy Hydrographic Office and port captains at the Ports of Cape 
Town and Walvis Bay. 

Residual Impacts on Fishing 
The overall impacts on fishing activities are moderate before implementation 
of mitigation measures and low significance after mitigation due to the 
mobility of the fishing vessels, the short duration of the seismic survey, 
providing timeous information on the survey plan and schedule. 

Marine Mining Industries 

As seismic operations require that the tow-vessel holds a fixed course on 
predetermined transects, other vessels may be required to alter course to 
avoid the operation and the towed array and hydrophone streamers. 
Although possible conflicts of interests exist where mining and seismic 
surveys are planned in co-incident areas, there are no mining activities within 
the survey block and therefore no impacts on marine mining activities. 

Diamond Milling 

As previously discussed, marine diamond mining is currently carried out in 
the near shore region (less than 150 m water depths) with human divers using 
suction pipes to lift gravel to small vessels or the shore. Exploration and 
mining may extend deeper in future as diamond mining technology improves. 

Offshore marine diamond prospecting utilises drill ships or seabed crawlers 
with airlifts. This activity is presently limited to the northern area of the West 
Coast region (Blocks lA and 2A), but could be increased to larger areas of the 
West Coast in the future (See Figure 4.24). 

Due to its distance offshore and water depths of between 500 m and 3500 m, it 
is anticipated that there will be no impact on diamond mining and 
prospecting in the OBDWLA. 

Other Minerals 

Potential mining operations include minerals such as manganese nodules, 
agricultural minerals such as glauconite and phosphorite, and heavy minerals 
such as ilmenite and rutile. There is presently no extraction of heavy metals 
from sand mining within the marine environment in South Africa. Manganese 
nodules enriched with valuable metals occur in water depths of over 3,000 m 
on the West, South and East Coasts of South Africa. Generally, the nickel, 
copper and cobalt contents of the nodules faU below the current mining 
economic grade over most of this area, although mineable grade nodules 
possibly occur in areas north of 33° S in the Cape Basin and off northern 
Namaqualand. No prospecting permits have yet been applied for. The 
potential for conflict is therefore anticipated to be very low. 
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5.3.18 CommrmicatiOlt Ittfra stnlcture 

No effects of seismic sounds on submarine fibre optic cables, linkage boxes or 
repeaters are expected, as the SATl , SAT2 and proposed WACS cables are 
located far offshore and from the survey block. 

The potential future proposed West Africa Cable System (WACS) route would 
pass through the OBDWLA, with a planned landing a t the town of 
Yzerfontein on the West Coast. There is the potential for an exclusion zone of 
one nautical mile to each side of the cable, where no anchoring w ill be 
permitted. 

If the timing of the cable laying and seismic surveys are likely to overlap, 
impacts of the seismic survey on laying of the WACS cable could be of high 
significance prior to mitigation, and of low significance after mitigation. 

Mitigation of Impacts on Communication Infrastructure 
• Shell to obtain confirmation of the WACS cable-laying schedule. Shell 

should initiate negotiations wi th the re levant parties if the seismic surveys 
and cable-laying activities are planned for the same time within the same 
area. 

• A notice of the seismic operations will be provided to mariners of through 
the SA Navy Hydrographic Office and port captains a t the Ports of Cape 
Town and Walvis Bay. 

Residual Impacts on Communication Infrastructure 
The overall impacts on communication infrastructure are negligible 
significance after mitigation. 
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5.4 

5.4.1 

5.4.2 

5.4.3 

5.4.4 

5.4.5 

ENVIRONMEN TAL IMPACTS OF SEISMIC SURVEYS: DECOMM ISSIONING AND POST

CLOSURE PHA SES 

This phase includes the gathering, dismantling and loading of the seismic 
lines and geophones, demobilisation of the seismic vessel and any chase 
vessels, travel from the seismic acquisition area back to the port and disposal 
of any generated waste during the seismic acti vities. 

Geologlj and Sediment 

No impact will occur as s taff and vessel mobilisation do not have physical 
impacts on the geology and sediments of the seabed or coastline. The seismic 
activities, including the deployment of the geophone streamers occur no 
deeper than 20 m from the surface of the sea. 

Physical Oceanography 

Staff and vessel demobilisation do not impact the physical oceanography. The 
seismic activities, including the dismantling of the geophone streamers occur 
no deeper than 20 m from the surface and has no impact on phYSical 
oceanography processes in the survey block. 

Physical Nature of Surrounding Areas 

No impact is envisaged, as the staff, vessel and streamer demobilisation do 
not have any effect on the physical nature of the receiving environment. 

Air Quality 

Emissions to the a tmosphere during the establishment phase w ill result 
mainly from movement of the seismic vessel onto site. This negligible impact 
on air quali ty would be minimal and no greater than that from another vessel 
of similar size. 

Water Qualitlj 

All survey vessels will comply fully with international agreed standards 
regulated under MARPOL 73/78 and relevant South African legislation for 
the disposal of waste, specifically: 

• Drainage from machinery spaces will be treated to ensure that it does not 
contain more than 15 mg/ l of oil. 

• All other discharges will be treated such that their average monthly oil 
content is no grea ter than 40 mg/1. The instantaneous oil content of all 
discharges w ill not exceed 100 mg/1. 

• No plastics or garbage will be discharged to sea. These w ill either be 
burnt in trash baskets onboard the vessel or be segregated, quantified and 
accounted for prior to disposal at dedicated facilities. 
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• Shifts of hearing threshold - Repeated or continual exposure to high level 
sound results in a gradual deterioration of hearing through permanent 
threshold shifts (1) (ITS) or temporary threshold shifts (TTS). 

• Tissue damage - Tissue damage usuaLly arises from the near 
instantaneous increase in pressure, which forms shock waves of explosive 
pulses. As rise times are not rapid in non-explosive seismic sources, tissue 
damage from such sources is likely to be negligible. 

• Acoustically induced decompression sickness (Crum and Mao (1996)) 
suggested that significan t acoustica lly induced bubble formation could be 
expected at received levels of over 210 dB. 

Much of the limited information available on the impact of underwater noise 
on humans is from military sources. The U.S. Navy has cond ucted two studies 
of relevance (see www/surtass-Ifa-eis.com): 

• The Applied Research laboratory of the University of Texas carried out 437 
tests on 87 divers over the period 1993 to 1995. Divers were subject to a 
nine 100 second 50% duty cycle 160 dB pulses of varying frequency above 
160 Hz. The study did not induce any long term effects on major organ 
systems and concl uded that sound pressure levels of below 160 dB would 
"not be expected" to cause physiological damage to a diver. 

• Studies conducted by the U.s. Office of Naval Research (ONR) and the 
U.S. Nava l Submarine Medical Research Laboratory (NSMRL) in 
conjunction with a consortium of university and miLitary laboratories 
developed guidance for safe exposure limits for recreational and 
commercial divers to low frequency sound, particularly SURTASS Low 
Frequency Active Sonar (LFAS). The studies concluded that the maximum 
intensity used during tests (received level of 157 dB) did not produce 
physiological evidence of damage in human subjects. A two percent "very 
severe" aversion reaction was recorded in divers at a level of 148 dB. The 
NSMRL therefore determined (by scaling back the intensity by 3 dB (a 50 
percent reduction in Signa l strength) that a received level of 145 dB would 
provide a suitable margin of safety for divers. Consequently, in lune 1999, 
NSMRL set interim guidance for the operation of low frequency 
underwater sound sources in the presence of recreational divers at 145 dB. 
This guidance has been endorsed by both the Navy's Bureau of Medicine 
and Surgery and the Nava l Sea System Command (British Ministry of 
Defence, 2004). 

Richardson et a l (1995) also noted a number of vertigo and discomfort effects 
to human divers from underwater sounds. The underwater seismic array 
emissions are expected to be in the order of 220 - 250 dB re I[lPa a t 1 mat 

(1) Pennanent Threshold Shift (PTS) refers to an increase in the threshold of hearing that is pennanent. not temporary. It is 

il n unreco\·crable deafening due to physiological damage to thc hearing organs that docs not diminish w ith time. PTS m.ly 

occu r as a result of 10ng-tcnn cxposures and/ or extremely loud noises. RepC'att-d exposures that cause to temporary 

thresho ld shift (1TS) can inducC' PTS as well . 
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5.5.5 

5.5.6 

source. Richardson et al (1995) noted that in water depths of 25 to 50 m deep, 
airgun arrays are often audible to ranges of 50-75 Ian and that detection 
ranges can exceed 100 km with efficient propagation or in deep water. 
Application of such attenuation rates suggest that seismic sounds could be 
heard by d ivers fo r considerable distances from source. In shallow water (20 
to 110m deep) basic cylindrical spreading modelling suggests that the limit for 
humans would be met at around 56 km from the source. However, this does 
not include the effect of bottom attenuation, which could affect the result by a 
fa ctor of five. 

As the seismic area is at least 150 Ian offshore and in water of depths of over 
250 m, there are unlikely to be impacts on divers as a result of the seismic 
survey. 

Impacts on Sites of Historic, Archaeological and Cultural blterest including 
Sllipwrecks 

No impact on archaeological or culturally sensitive sites is envisaged. The 
seismic activities, including the deployment of the geophone streamers occur 
no deeper than 20 m from the surface of the sea and these activities will 
therefore not encounter any sensitive receptors, primarily located on the 
seabed. 

Impacts on Recreation 

No impact on recrea tional acti vities is envisaged. The mobilisation of the 
vessel would resul t in no particular increase in marine traffic levels in the 
area, and therefore no impact on recreational activi ties. There are no known 
recreational uses of the seismic area and therefore no impact is expected. 
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5.6 

5.6.1 

5.6.2 

5.6.3 

5.6.4 

5.6.5 

ENVIRONMENTAL IMPACTS OF PROSPECT WELL DRILLING ACTIVITIES: 

ESTABLISHMENT PHASE 

This EMPr focuses on assessing the impacts and identifying mitigation related 
to the 20 and 3D seismic surveys and provides only an overview of these for 
the prospect well drilling. If Shell decides to extend the exploration into the 
2nd and 3,d Renewal Periods, additional detailed impact assessments of 
prospect well drilling will be carried out to inform the planning process and 
specific EMPs will be developed prior to any field activity. 

This phase includes the finalisation of the drilling contractors, the hiring and 
training of staff, mobilisation of the vessel, travel to the drilling sites, testing of 
equipment, deployment of the drilling unit. In addition, a site survey of new 
drilling areas and locations is typically undertaken to ensure the location is 
suitable and safe to establish the driLling vessel prior to drilling. 

A matrix of the environmental impacts at the various stages of prospect well 
driLling activities is provided in Table 5.1 and Table 5.6. 

Geology and Sediment 

A semi submersible drilling unit is held in position by an array of six to eight 
anchors. During installation of the anchors there will be some local 
disturbance to the seabed sediments. A drilling ship is held in place by 
dynamic positioning and is not anchored. The impact on geology and 
sediments is anticipated to be negligible. 

Physical Oceanography 

It is anticipated that there wiLl be no impact on physical oceanography. 

Physical Nature of Surrounding Areas 

It is anticipated that there will be no impact on the physical nature of the 
surrounding areas. 

Fauna and Flora 

Disturbance of the seafloor by the anchor chain and anchors will have some 
minor disturbance on benthic communities. The impact will be low as the area 
disturbed by them is small and would be rapidly re-colonised by benthic 
conununities. The Significance of the impact on benthic populations is 
anticipated to be negligible. 

Sites of Historic, Archaeological and Cultural Interest including Shipwrecks 

Each individual prospect well location will be investigated (with reference to 
Admiralty Charts) to ensure that no sites would be impacted and for 
operational reasons. The likelihood of disturbing a shipwreck is expected to be 
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small considering the vast size of the South African offshore area. The 
significance of this impact is anticipated to be negligible. 

Marine Recreational Facilities and Transport ROlltes 

Movement of a drilling rig onto site is not expected to have any impact on 
transport routes or marine recreational facilities as the rig at tow would be 
similar to any other vessel. The significance of this impact is anticipated to be 
negligible. 

5.6.7 Maricllltllre A ctiv ities 

5.6.8 

It is anticipated that there will be no impact on mariculture activities. 

Commercial and Recreational Fishing 

It is anticipated that there will be very little impact on commercial and no 
impact on recreational fishing during establishment. 

5.6.9 A ir QlIality 

Emissions to the atmosphere during the establishment phase will resul t 
mainly from the tow vessel and from the support vessels. This short-term 
impact on air quali ty is anticipated to be minimal and no greater than that 
from another vessel of similar size. The impact on a wider atmospheric scale is 
anticipated to be negligible. 
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ENVIRONMENTAL IMPACTS OF PROSPECT WELL DRILLING ACTIVITIES: 

OPERATIONAL PHASE 

The operational phase includes the actual prospect well drilling, which is 
conducted from a semi-submersible drilling vessel or a drill-ship to reach 
depths of 5,000 m and more below the seabed. A typical rig will drill a well 
using equipment such as a derrick, drawworks, drilling mud handling 
equipment, power generators, cementing and testing equipment and a blow
out prevention (BOP) unit. The drill cuttings are removed from the well using 
drilling fluid or "mud" to balance underground hydrostatic pressure, cool the 
drill bit and flush out rock cuttings. 

Geology and Sediment 

Anchors will only occupy a small area on the seabed for the six to eight week 
period during which each well will be drilled and tested. It is anticipated that 
there will be no impact on geology and sediment. 

Physical Oceanography 

Disposal of Drilling Mud and Cuttings 

It is anticipated that most wells will be drilled to a depth of between 2,000 and 
4,000 m. For wells at these depths the total amount of cuttings disposed into 
the marine environment per well will vary from about 375 m' up to 450 m'. 
Mud will be recycled but some drilling mud is always lost with the cuttings. 
Mud will also be discharged at intermediate stages of the drilling programme 
and on completion of each well. 

On contact with seawater, the majority of cuttings and drilling mud are 
dispersed by the current and settle to the bottom over a wide area bearing in 
mind that water depths in the block are typically 500 to 3,500 m or more. 
Much of the mud adhering to the cuttings together with finer particles will 
wash out during this sinking process and form a turbid plume. A typical 
plume extends some 30-40 m vertically, is 40-60 m wide and extends 100-
4,000 m from the discharge point. Dilution of a plume will be greater where 
there is a fast current. 

Deposition of both the cuttings themselves and the fines in the p lume, may 
exert a smothering effect on benthic organisms within approximately 800 m of 
the discharge point, depending on current flows. The primary impact, 
therefore, particularly from smaller particles, is physical, such as clogging of 
fish gills and smothering of filter feeding animals. At a depth of at least 500 m 
there will be very significant dispersion of the cuttings and smothering is very 
unlikely to occur. Any residual effects will be of short duration and, in the 
absence of toxic componentsl recolonisation will be rapid. Furthermore, in the 
overall context of sediment input from rivers, the volume of mud and drill 
cuttings to be discharged is extremely small. The significance of this impact is 
antiCipated to be negligible. 

ENvIRONMENTAL RF.souRcrs M ANAGEMEl'<T SHELL 5otm-I AFRICA UPSTREAM BY 

5-40 
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Flare du ring a Possible Production Test 

Migratory land birds can be a ttracted to light sources at night, especially 
under conditions of low visibility caused by fog or mist. Where the light 
source is a gas or oil flare from a well test, mortalities to land and /or seabirds 
can occur. Flow testing and hence, fl aring may only take place towards the 
end of the exploratory drilling period an d will be of a short duration (18-24 
hours per test) . Consequently the period during which the fl are potentially 
poses a haza rd to birds will be limited. In addition, well testing (and 
associated flaring of gas / and or oil) will only take place if potentially 
commercial accumulations of hydrocarbons are found . Historica lly only one 
in three wells has been tested in the case of the South African offshore. The 
significance of the impact on migra tory land birds and seabirds is anticipated 
to be negligible. 

Distllrbance by Helicopter Operations 

Helicopters are used to affect crew changes between the drilling uni t and the 
nea rest airport. Such fli ghts could clisturb bird colonies and breeding whales. 

Flying over bird colonies at low altitude can cause disturbances leading to 
mortalities of the young of these animals. Birds may abandon their nests 
temporarily thereby exposing the eggs and chicks to predation. The impact is 
anticipated to be of low to medium significance. 

Flying over seal colonies at low altitude can cause stampedes of seals to the 
sea resulting in deaths of juveniles or of nesting birds within the seal colony. It 
is an offence in terms of the Seabirds and Seals Act of 1973 to wilfully disturb 
seals on the coast or on offshore islands. The impact of flights over such 
colonies is anticipated to be of low to medium significance depending on 
aircraft height. 

The disturbance of whales by helicopters will largely depend on the altitude 
and distance of the aircraft from the animals and the prevailing sea conditions. 
In terms of the Marine Living Resources Act (Act 18 of 1998) it is illegal for an 
aircraft to approach to within 300 m of whales in South African waters. 

Carefully planned helicopter flight paths will ensure that any impact can be 
avoided and as such it is anticipated to have a low significance. 

Effects of Well Drilling Noise on Marine Animals 

The noise generated by prospect well drilling could impact on the behaviour 
or distribution of marine animals. Generally noise from drilling activities is a t 
a similar level to noise from shipping acti vities, though obviously differs in its 
stationary nature. 

Little information on the responses of animals to drilling can be found in the 
literature. Marine mammals (whales, dolphins and seals) are often sighted 
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5.7.5 

5.7.6 

5.7.7 

5.7.8 

from drilling facilities. The response of whales to drill ship noise is variable 
and probably reflects the variable noise arising from the faCility. In general 
whales appear most responsive when the noise alters or increases which 
suggests some degree of habiruation to stationary noise sources. Richardson et 
al (1995) suggested that responses to continuous noise from a stationery 
source are less than that from a moving source. 

The impact of drilling noise on marine fauna is expected to be localised and 
anticipated to be of negligible significance. 

Sites of Historic, Archaeological and ClIltllral Interest [nc/llding Shipwrecks 

This is addressed during the establishment phase, please see Section 5.6.5. 

Marine Recreational Facilities and Transport ROlltes 

The presence of a drilling rig and its supply vessel in waters used by shipping 
and fishing vessels could result in: 

• Damage to vessels and to fishing gear caused by collisions with the 
drilling unit and / or the tenders; 

• Damage to the fishing gear caused by interference with anchors and 
anchor chain; and 

• Damage to the drill rig and/or the tenders caused by vessels and fishing 
gear. 

As exploration activities could take place anywhere off the South African 
coast, there could well be instances where rig positions coincide with both 
shipping transport routes and fishing activities. The main shipping lanes 
around the coast, as defined by the Department of Transport, are illustrated in 
the Baseline Environmental Report. Provided normal rules of the sea are 
observed the likelihood of a rig damaging a vessel or fishing gear is small. It is 
normal practice to issue notice to mariners and consult with harbour 
authorities and fishery organisations and communities prior to field activities. 
The significance of this impact is anticipated to be negligible to low. 

Mariculture Activities 

It is anticipated that no impact will occur to mariculture activities. 

Commercial and Recreational Fishing 

Loss-aI-access to Fishing Grounds Due to Exclusion Zone around Drilling Unit 

While the drilling unit is operational, a temporary 500 m statutory activity 
exclusion (safety) zone around the rig will be in force. The total area of this 
exclusion zone is 0.8 km'- The anchors, however, extend out far beyond this 
Limit. For a rig in 100 m water depth anchors extend some 1,500 m from the 
rig. This effectively excludes fishing over an area of about 4.7 km'. This area 
increases with increased water depth. 
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The exclusion zones around a drilling rig together with the hazard posed by 
the anchors will tempora rily exclude trawling from the proximi ty of a rig. The 
effect of this exclusion zone on the fi shing industry is judged to ca use only 
minor (if an y) nuisance to the fishing industry and is not likely to affect 
catches. 

It is recognized that the true impact of d rilling on fishing operations wi thin 
defined fishing areas will depend on the precise locations of p rospect wells in 
relation to present trawling lanes. In at least some cases, there may be 
sufficient latitude in either the drilling position or the trawling lane to a llow 
the two activities to coexist without the occurrence of any significant nega tive 
impact upon the fishing industry. This is clearly the idea l tha t should be 
sought through consulta tion between the petroleum exploration operator and 
the fishing industry and consultation between Shell and the fishing industry 
in this regard is essentia l. Special attention should be given to planning the 
engagement with international Gapanese and Republic of China) fi shing 
operators in the appropriate language. The significance of this impact is 
antiCipated to be low. 

Impact of Abandoned and Suspended Wellheads and Lost Equipment all tlze Fishi l1g 
Industry 

Concern has been raised by the fishing industry about the impact that 
abandoned and suspended wellheads and lost equipment (such as anchors) 
could have on fishing activi ties. Specifically this relates to bottom traw ling 
where nets could be entangled by such obstructions and the vessel and crew 
can be placed at risk. Although trawling activities do not appear to occur 
within the OBOWLA, demersal trawling is undertaken in very close p roximity 

to the Eastern part of the OBOW"LA (see Figure 4.18). 

Petroleum explora tion sub-lease contracts negotiated by Petroleum Agency 
under OP26 exploration lease speCify tha t the wellheads of a ll newly drilled 
wells are removed after the well has been completed . In this situation, there 
will be no long term negative impact on the trawling ind ustry. 

The exception to this rule is where a well is suspended pending further work 
such as additiona l d rilling or flow testing a t a later stage, or completion and 
use as a p roduction or injection well in the longer term. [n this case, the 
wellhead is left in pOSition and a corrosion cap is fitted . When the decision is 
taken to use it as a production well, a set of p roduction va lves must be fitted . 
The life of a production well is very variable but it is typically in use for years. 

[t is anticipated that all wells w ill be abandoned; however, the impact of 
abandoned and suspended wellheads in one specific well-defined fishing area 
could vary between low to high Signi ficance if there is a notable effect on 
trawling activities and ca tches. 
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Where the density of exploration wells is low, as is presently the case for the 
East and West coasts, the interference with any fishing activities is expected to 
be small provided that due caution is exercised when trawling in proximity to 
known wellhead locations. Similarly the effect of lost equipment on fishing 
activities will be small. The significance of this impact is anticipated to be 
negligible to low. 

The PASA has carefully checked the location details of all wellheads that 
remain on the seafloor as well as lost equipment for the whole offshore area. 
This information has been forwarded to the South African Navy 
Hydrographic Office and to representatives of affected offshore industries, 
notably the trawling associations and the marine diamond mining industry. 
With modern navigation aids, fishing vessels will be able to avoid any such 
sea floor haza rds. Consultation with the fishing industry through the 
appropriate mode of communication and choice of language is important in 
this regard. 

Impacts on Marine Mining Industries 

While the drilling unit is operational, a temporary 500 m radius statutory 
activity exclusion zone around the rig will be in force. The total area of the 
exclusion zone is 0.8 kIn'. For safety reasons, mining should not take place 
within the radius of the rig anchors that extend out some 1,500 m 
(approximately 4.7 kIn') from the rig. Localised temporary cessation of mining 
in an exclusion zone created by prospect well drilling would cause only minor 
nuisance to mining as the area affected is small in terms of the total area 
available for diamond and other mining activities. The significance of this 
impact is anticipated to be negligible to low. 

Diamond Mining 

The offshore diamond mining area off the West Coast of South Africa extends 
from Cape Columbine in the south to the maritime boundary between South 
Africa and Namibia in the north, and from the shoreline to the continental 
slope (approximately 500 m water depth). The area is divided into several 
concession blocks. Current offshore diamond mining and exploration is 
currently limited to the nearshore strip on the West Coast of South Africa 
(water depths are mostly less than 150 m). Exploration and mining may 
extend deeper in future as diamond mining technology improves. The 
OBOWLA is located in water depths of between 500 m and 3,500 m and 
activities will therefore not impact diamond mining or exploration. 

Potential conflicts relating to the development stage of gas prospects where a 
pipeline would need to be laid to shore are possible but these issues can only 
be dealt with if a potentially commercial discovery is made and a production 
right is applied for. In this case a separate EMPr will be needed that addresses 
the specific details of the proposed development. 
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Other Minerals 

Potential mining operations include minerals such as manganese nodules, 
agricultural minerals such as glauconite and phosphorite, and heavy minerals 
such as ilmeni te and rutile. There is presently no extraction of heavy metals 
from sand mining within the marine environment in South Africa. Manganese 
nodules enriched with valuable metals occur in water depths of over 3000 m 
on the West, South and East Coasts of South Africa. Generally, the nickel, 
copper and cobalt contents of the nodules fall below the current mining 
economic grade over most of this area, although mineable grade nodules 
possibly occur in areas north of 33° S in the Cape Basin and off northern 
Namaqualand. No prospecting permits have yet been applied for. The 
potential for conflict is therefore very low. Concentra tions of glaUCOnite and 
phosphorite have been identified in both the southern West Coast region and 
off the South Coast. Prospecting permits have been applied for three areas to 
the west of the coast between Cape Town and Saldanha, and further interest 
in the South Coast deposits has been identified. It is presently unknown as to 
what method w ill be used to mine these areas, if prospecting is successful. It is 
consequently impossible to critica lly assess the impacts of prospect well 
drilling on such mining operations, but they are anticipated to be minimal. 

U drilling takes place it will be at least 150 km offshore. There is currently no 
mining occurring in the area. 

Air Quality 

Diesel is used aboard a d rilLing unit and the supply vessels as fuel for 
generators and motors. Di esel exhaust gases comprise SO" CO and Co, and 
NO" plus "carbon-black" (soot) which contain some polyaromatic 
hydrocarbon particulates. There is some concern that soot is carcinogenic. 

Well testing and associated flaring of oil and gas will release CO" CO, NO, 
and (unburned) hydroca rbons. These compounds are known to contribute to 
a tmospheric problems such as the greenhouse effect and ozone depletion. The 
hydrocarbon is not expected to contain any sulphur. 

Burning of waste, e.g. domestic packaging materials, aboard can release soot 
as well as CO, Co, and possibly d ioxins depending upon the composition of 
the materials to be burned. 

It is not expected that such emissions will have a d irect effect on any other 
activity. The impact of such emissions on a wider atmospheric sca le is 
therefore anticipated to be insignificant. 
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ENVIRONMENTAL IMPACTS OF PROSPECT WELL DRILLING ACTIVITIES: 

DECOMMISSIONING AND POST-CLOSURE PHASES 

This phase includes the dismantling and loading of the drilling equipment 
and travel from the prospect well location back to the port and disposal of the 
waste generated during the drilling activities. PASA requires that all 
wellheads of all new wells drilled must be removed unless they are 
suspended pending further work or for use as production wells. 

Geology and Sediment 

There will be localised disturbance of the seabed due to anchor pulling, 
wellhead removal and well capping. The effects are anticipated to be localised. 

PhysicalOceallography 

Any discharge to the sea during decommissioning and removal activities are 
likely to be considered routine and therefore are not anticipated to cause any 
significant impact on the environment. 

Plrysical Natllre of SlIrrolllldillg Areas 

It is anticipated that no surrounding areas will be affected. 

Fauna and Flora 

It is anticipated that there will be some local disturbance of benthic 
communities during rig decommissioning and removal activities. Benthic 
communities are anticipated to rapidly recover after this phase. 

Sites of Histonc, Archaeological alld Cultllral Illterest Illelllding Shipwrecks 

It is anticipated that there will be no impact during decommissioning. 

Marine Recreational Facilities and Transport Routes 

On completion of prospect well drilling, the contracted vessel will leave the 
area and move to its next project. The Prospecting Permit Holder will then 
notify affected parties that these activities have ceased in the area. 

5.8.7 ManCII/tllre Activities 

5.8.8 

It is anticipated that there w ill be no impacts to mariculture activities. 

Commercial and Recreational Fishing 

On completion of prospect well drilling, the contracted vessel will leave the 
area and move to its next project. Any effect on commercial or recreational 
fishing while the drilling unit leaves the area is expected to be small. 
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5.8.10 

5.8.11 

Impacts on Marine Mining Industries 

It is anticipated that there w ill be no impact on marine mining industries. 

Air Quality 

The effect on a ir quali ty is an ticipated to be negligible. 

Oil Spill Impacts and Other Accide/ltal Releases 

This scenario assumes that accidental spillage of oil will occur . Although the 
probability of an uncontrolled release of hydrocarbons (blowout), either by oi l 
or gas, is extremely low, it nonetheless p rovides the greatest en vironmental 
concern in exploratory d rilling. Oil spill mod elling has not been done 
specifically for this EMFr, but previous studies (CSIR, 1995a; CSIR 1995b; CCA 
and CSIR, 1998; and CSIR, 1998) have assessed the impact of oil spills under 
two spill volume scenarios as indicated below. However, it must be noted that 
these scenarios are based on the spill occurring at 50-70 km from the coastline, 
while the OBOWLA is at least 150 km from the coast. 

Sma ll spill (150 to 700 barrels of oil or d iesel): This scenario was chosen to 
assess the effect of an accident involving the supply vessels or du ring the 
transfer of diesel fuel to the drilling uni t. For the ORIBI production faci li ty an 
oil spill was assumed to have occurred from the production riser and export 

p ipeline failing. 

Lar!,(e spill (5,000 to 30.000 barrels of crude oil): This spill scena rio was 
selected to investigate the consequences of a major spill arising from a well 
blowout or loss of well con trol. In the case of the ORIBI study the spill was 
assumed to have taken p lace from a collision between a tanker or vessel and 

the p roduction platform. The simula tions were performed with OILMAP, a 
numerical oil spill trajectory model. The main input data for the simula tion 
studies consisted of known wind and current data. The spill trajectories are 
governed by the current velOCity field and to a lesser extent by the w ind field . 

A summary of the simulations for the work undertaken in License Area 2814A 
(Namibia), Block 9 and Blocks 17/ 18, representing scenarios for the West, 
South and East coasts respectively, is shown in Table 5.4. The results shown 
here a re for the worst case scenario at the offshore distances indicated . No 
account is taken of any intervention in the transport and fa te of the spilled oil. 

The minimum time in w hich a spill could potentially reach the shore is 21 
hours for Block 9 (50 km fro m shore) and 15 hours for Block 17/18 (40km from 
shore) under a constant onshore w ind of 72 km/ hr. For the Namibian 
example, a spill could reach the shore within 24 hours under a constant 
onshore wind of 90 km / hr. However, it was indicated that the probabili ty of 
such conditions occurring is extremely remote. These worst case scenarios 
were inves tigated as input to the oil spill contingency planning for the drilling 
operation . For fu ture exploration activities off the South African coast 
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Table 5.4 

I 

response plans must be designed to ensure that a spill under such 
hypothetical conditions can be handled effectively. 

R esll/ts of Prl?V iolls Oil Spill Simlliation Stlldies 

Simulation Type Spill size 2814A Namibia Block 9 Block 17/18 
70 km offshore 50 km offshore 40 km offsho re 

Minimum time to Small Would not reach Would not reach 12 hrs with a 
shore wind speed shore shore continual south-
of 72 km / hr east wind 

blowing 

Large 24 hrs with a 21 hrs with a 15 hrs with a 
continual south- continual continual south-
west wind of 90 southerly wind east wind 
km / hr blowing blowing 

Probability of Small As for large spill 40 % 50% 
shoreline oiling but will Less than 5 da ys Less than 2 to 3 
and travel time disappear in 2 to days 

3 days 
Large 70 to 90% 50 % 70 % 

probability of Less than 3 days Less than 3 days 

spill moving 
away from shore 

Volume of oil Small Would disappear Would disappear Less than 30 % 
reaching the shore before before reaching 

reaching the the shore 
shore 

Large Would disappear Less than 30 % Less than 30 % 
before reaching during spring during summer 
the shore 

Note: Small spill · 150 to 700 barrels of oil or diesel; large spill· 5,000 to 30,000 barrels of crude 
oil 

It must be emphaSised that the probability of an oil spill actually occurring is 
very small. In 30 years of operation and drilling in South Africa, in which 287 
wells have been drilled, no blowout has yet occurred . In addition the scenarios 
presented are for release points much closer to the shore than the OBDWLA 
w hich is a minimum of 150km form the shore. 

The sections below identify the impact of the oil spill scenarios on various 
components of the environment. As a small spill disperses rapidly and would 
never reach the shore, the impact of such a spill is an ticipated to be negligible. 
A possible exception to this is, however, its effect on pelagic seabirds. Hence 
the potential impact of 700 barrels of diesel fuel spill is only discussed in 
Section 5.8.11 (below). 

Geology arid Sediment 

It is anticipated that either crude oil or gas could be found during prospect 
well drilling. As the gas would be evaporate and the progress of any spill is 
likely to be dominated by evaporative processes and water action, it is 
unlikely that any of the heavier hydrocarbon fractions wi ll coagulate and sink 
to the sed iments in any significant quantity. 
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Oceanography 

A large spill could result in the oiling of a large area of surface water in the 
area. The main effects of this are covered in the sections below that deal with 
individual categories of habitats and their inhabitants. These find ings are 
based on untreated oil spills. 

Physical Nature of Surrounding Area 

The main effects of this are covered in the sections below, which deal with 
individual ca tegories of habitats and their habitats. 

FOlino and Flora 

Fish Eggs and Larvae 
Heavy loss of pelagic eggs and fish larvae may occur if they were present in 
the area of oil spill. 

The time of year during which a large spill takes place will greatly affect the 
degree of impact that will result. Should it coincide with a major spawning 
peak, it could result in severe mortali ties and hence a reduction in 
recruitment. However, it should be pointed out that spawning and 
recruitment success is subject to variability in envirorunental conditions that 
have a far greater impact than would be posed by a single large spill. 
Consequen tly the impact of such a large spill cou ld be locally severe but of 
short duration. Ultimately the significance of the impact on fish populations is 
anticipated to be negligible. 

Seabirds: Coastal and Pelagic 
Birds, both at sea and along the coast, are vulnerable to oil spills. Individual 
pelagic seabirds, which become oiled, almost certainly will d ie as a result of 
even moderate oiling which damages plumage and eyes. Even if oiled 
seabirds are collected for cleaning and rehabilita tion the success rate is low. 

Oil spills w ill have a variety of effects on birds including (CSIR, 1998): 

• fouling of plumage; 
• ingestion of oil; 
• effects on reproduction; and 
• physical disturbance. 

The likely impact from the two scenarios are described below: 

(i) small diesel sp ill 

Two-thirds of a small spill (700 barrels) of diesel fuel would disappear in 2 - 3 
days as a result of evaporation and entrainment in the water column, 
consequently only birds occurring in the immediate vicinity of the source of 
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such a spill would be at serious risk. Where future drilling takes place some 
distance offshore the si tes wou ld mainly be frequented by pelagic birds. These 
birds spend much of the time on the wing so relatively few should be oiled. In 
addition, since these birds are widely dispersed when foraging, the impact of 
a relatively small diesel fuel spill on their populations is likely to be 
insignificant. Where drilling takes place close to the shore, the impact on 
coasta l birds cou ld be of high Significance. This is discussed further in the 
section below. 

(ii) large diesel spill 

A large spill could have a high impact on coastal birds should the oil reach the 
coast and enter any estuary. In particular, those species that actively swim and 
dive in the sea and estuaries, e.g. white pelican (PeleeanLis onoerolaILls), Cape 
gannet (Mow s eapensis) and whitebreasted cormorant (Phalacroeorax carbo) 

would be at the greatest risk from an oil spill. Gulls, terns and waders will be 
less affected although food availability maybe reduced by the oil covering 
tidal mudflats and foreshore areas. Without mitigation the impacts could be of 
high significance, even in the long term. 

The potential impact of a spill on pelagic seabirds from the Southern Ocean is 
likely to be limited since these birds spend much of the time on the wing and 
are widely dispersed when foraging. 

A major oil spill, however, could affect large numbers of pelagic seabirds 
should the spill coincide with a calm period when these birds often alight on 
the water. The effect on their overall populations is difficult to assess but 
could be severe. Since various breeding populations of migrant species have 
clearly defined wintering grounds it is conceivable that a spill could have 
severe local effect on a given species. Albatrosses and the larger petrels are 
long-Lived and usually raise only one or two chicks each breeding season; thus 
the population will take a long time to recover from major losses. 

Dolphins and Whales (Cetaceal 
Thirty seven species of whales and dolphins are known to occur off the coast 
of South Africa. The impact of oil pollution on local cetacean populations 
would obviously depend on the timing and extent of the spill. In particular, oil 
pollution in areas of cetacean critical habitat (areas important to the survival 
of the population), such as the extreme near-shore calving grounds of 
southern right whales, wou ld be the most likely to impact populations. 

In extreme circumstances a large spill could impact a whale or dolphin 
population where the spill impacts critical habitat of that population. It is 
assumed that the majority of cetaceans would be able to avoid oil pollution, 
though effects on the population could occur where the region of avoidance is 
critica l to population survival. The area of most concern is the ca lving and 
nursery ground of southern right whales in sheltered bays of the south coast 
between June and November each year. Although adu lt whales have been 
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noted to sw im, and even have a fa r higher surfacing rate than adults and 
could possibly be affected by inhalation of volatile hydrocarbons. 

Depending on timing and extent. the effects of an oil spill on cetaceans could 
range from low to high significance 

Seals 
The Cape fur seal (Arctoceplwlus pusil/us) mainly occurs between Algoa Bay 
(South Africa) and northern Namibia although occasional vagrants occur in 
Kwazulu-Na tal waters. Fur seals belong to the family Otariidae ('eared" seals) 
which rely on their very dense fur for thermoreguletion, whereas "true" seals 
of the famil y Phocidae re ly on thick fat deposits. Little work has been done on 
the effect of an oil spill on fur seals, but they a re expected to be particularly 
vulnerable as oil would dog their fur and they would die of hypothermia (or 
starvation, if they had taken refuge on land). Worldw ide public interest in 
marine mammals would require that the response to any threat to the seals is 
extremely rapid and effective. 

The impact will depend very much on the locality of the spill and 
geographical distribution o f the relevant species. A spill event in close 
proximity to Cape fur sea ls could have an impact of high significance. Sea 
colonies off the coast a re particularly vulnerable. 

Tile Coastal Environment 

The coastal environment has been divided into the following categories for 
this assessment: 

• Terrestrial envirorunent; 

• Wetlands, including coastal lagoons and estuaries; and 
• Intertidal zone, induding beaches and rocky shores. 

Sandy beaches on exposed coasts with high wave and solar energy will be the 
least impacted and recover most rapidly. Similarly exposed rocky shores after 
initial mortalities will recover relatively rapidly. The most sensitive coastal 
areas are the coastal lagoons and estuaries. Should oil enter these systems in 

any quantity the impact will be severe and of long-term duration. 

Secondary impacts on lagoon- and estuary-dependent biota will be equally 
severe. Strenuous efforts must be made to prevent oil from entering the 
coastal lagoons and the estuaries. Whenever possible the spilled oil should be 
recovered at sea as close to the source as possible. Should the sea sta te prevent 
mechanica l recovery the spill should be treated with dispersants. 

Marine Recreatiollal Facilities and Transport Routes 

Routes may be affected by the location of an oil slick, espeCially with 
emergency vessels in the area. As this is only expected to create minor detours 
for vessels the significance of this impact is anticipated to be low. 
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Mariculture Activities 

Mariculture activities could be severely affected if oil reaches the coast. 

Commercial and Recreational Fishing 

In the event of an oil spill, fishing may be temporarily suspended through 
having to avoid fishing in oiled waters, and may suffer gear damage due to oil 
contamination. For a large spill fishing activities and revenues could be 
affected over a wide area until such time as the oil either has been dispersed 
or broken up naturally. The impacts if any could be large spatially but have 
short duration and will constitute a nuisance rather than a problem to the 
fishing industry. In certain fishery sectors (especially coastal and intertidal 
fisheries) the impact could be as long as one season. The significance of such 
an impact is anticipated to be medium to high. 

Air Quality 

Locally evaporative gasses released by the spill will affect air quality. On a 
larger atmospheric level the impact is anticipated to be negligible. 
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5.9 

5.9.1 

5.9.2 

5.9.3 

SOCIO - ECONOMIC IMPA CTS OF PR OSPECT W ELL DRILLING A CTIVITIES 

Beuefits 

Revenue 

Indirect revenues are anticipa ted to be generated as a result of p rospect well 
drilling. Revenue generating activi ties include re-fueling, ship / gear repai r, 
port dues, helicopter services, sweeper boat hire, limited employment 
opportunities for contract staff, and supply of local engineering materials, 
chemicals, food and environmental consul ting work. 

Effects on Economy 

It is anticipated that prospect well d rilling will have very little effect on the 
economy. However, should such exploration identify viable hydrocarbon 
reserves, this could result in an oil and / or gas production project with 
associated demand fo r local materials and possibly labour as well as the 
generation of tax revenues. 

Social Benefits 

A Significant benefit of prospecting activities will be the payment by Shell 
towards the Upstream Training Trust. The funds are directed to up-grading 
teaching and to p roviding support to previously disadvantaged students at 
tertiary education institutions. Job opportunities associa ted with prospect well 
drilling opera tions are limited, as such surveys are typically of short duration 
(the duration of a typical drilling operation in deep water is four to eight 
weeks) and the crew are usually foreign specialists who are specially trained. 
Limited work opportuni ties may become available for local specia lists, 
artisans, ca tering staff and labourers with prior experience of an oil rig. 
Prospect well drilling activities are not anticipated to require the creation of 
new functionsl the reallocation of existing functionsl nor the creation of new 
institutions in the DME, PASA or any other government department. 

No Project Option 

Prospect well drilling fo rms an essential part of the process of finding and 
proving the presence of commercial oil and gas deposits. 

The no project option should only be considered after a careful assessment of 
the likely drilling impact related to a specific area and the implications of 
enforcing a no project option . 

Detrimenta l Impacts 

The impact of prospect well drilling is anticipated to be negligible to low. 
Only minor nuisance is likely to be caused to other users of the sea and as 
indicated by international literature the effect on marine life is expected to be 
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minimal. As such there is unlikely to be any negative socio-economic impact 
as a result of the prospect well drilling activities. 

The major potential detrimental impact during prospect well drilling is an 
uncontrolled oil blow-out. The planning and management of each drilling 
operation is focussed on preventing such an occurrence. No blow-out has 
occurred in 30 years of drilling in South Africa, in which some 287 wells have 
been drilled. 
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5.10 

Table 5.5 

SUMMARY 

A summary of the environmental impacts discussed within this chapter are 
included in Table 5.5 be low for seismic surveys and well-drilling. 

5ummanj of tile significance of identified impacts of the proposed 2D seismic 
survey within the OBDWlA 

PHASE Establishment Phase Operational Phase D ecommissioning Phase 

SIGNIFICANCE Without With Without With Without With 
mitigation mitigation mitigation mitigation mitigation mitigation 

Geology and N N N N N N 

Sediment 

Oceanography N N N N N N 

Physical N N N N N N 
Surroundings 

Air Quality N N N N N N 

Water QuaHty N N N N N N 

Phytoplankton N N N N N N 

and 
Zooplankton 
[nvertebrates N N N N N N 

Fish N N ~jf /~ L N N ~~"~ :/~i: ·<?'Z {; //:/( .. # ~·d" /~) 

Seabirds N N N N N N 

Seals N N N N N N 

Cetaceans N N M L N 

Cultural! N N N N N N 
Historical Sites 

Transport N N N N N N 

Rou tes 

Mariculture N N N N N N 

Activities 

Commercial and N N M L N N 

Recreational 

Fishing 
Marine Mining 

Communication 
Infrastructure 

- ""- No lmpact N=Negligible, L=Low lmpact, M""Mc(Hum lmpact, H::High Impact, Those receptors where 
Normal font text = without mitigation 
Definition of impact significance: 
Low: Will not have an influence on a decision regarding whether or not the activity should go ahead 
Medium: Will have an influence on the decision unless it is mitigated 
High: Will influence the decision regardless of any possible mitigation 
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