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SUMMARY 
 

Between January 2018 and December 2019, 489 dedicated land-based surveys totalling 1117 hours of 
observation effort were performed from various cliff-top monitoring sites located along the northern section 
of the Robberg Nature Reserve hiking trail. In addition, 32 boat-based population monitoring surveys of 
Cape fur seals (Arctocephalus pusillus pusillus) were performed along the north shore of Robberg Peninsula, 
and since 2017, routine land-based surveys along Plettenberg Bay beaches to recover information from 
carcasses washed ashore. Cliff-top observers recorded a total of 833 white shark (Carcharodon carcharias) 
sightings (473 in 2018 and 360 in 2019) from March to November with a primary peak in sighting rates 
apparent in May of both years. This peak corresponds strongly with the seasonal availability of 
inexperienced ~5-month-old seal pups that typically start venturing further from their rookeries around May 
each year. While a secondary peak in sighting rates occurred in August and September respectively, both 
years experienced sharp declines in white shark sighting rates between September/October and November, 
which corresponds with the peak period of weaning in Cape fur seal pups. When white sharks were present, 
up to 44 separate sightings were recorded per observation session (average 4), which undoubtedly includes 
multiple sightings of the same individuals. However, the identity, sex and overall abundance of individuals 
could not be determined using the static cliff-top observational methods of this study. Estimated white 
shark sizes (albeit crudely) ranged from 2–5 m total length (TL) with juveniles ≤3 m constituting 75% of all 
sightings, suggesting that Plettenberg Bay is an important aggregation site for young animals known to be 
at an age when they start learning how to identify pinnipeds as prey. Between May and September, 
observers recorded a total of 48 white shark mobbing events by 1–11 Cape fur seals at a time, involving all 
age classes except new-born (i.e. black coat) pups. White shark predation attempts on Cape fur seals of all 
age classes were recorded on 19 occasions, of which only one, involving a young fur seal pup, was 
successful. Fresh white shark-inflicted bite wounds were recorded year-round on 62 Cape fur seals at various 
locations in Plettenberg Bay. While 37 cases involved injured seals hauled out at Robberg Peninsula within 
the study site, and peaking in May (n=7) and November (n=12), 25 cases involved carcasses that washed 
ashore at nearby, and, more distant beaches, with a peak in summer (n=14). Survivorship bias led to a 
significant increase in the observed proportion of older Cape fur seals with shark-inflicted bite wounds (5% 
yearlings, 26% subadults and 66% adults). Nevertheless, available data suggests white sharks prey 
infrequently on Cape fur seals at this location. In addition, the highly synchronised breeding biology of Cape 
fur seals may prove to be a favourable survival strategy against seasonal predation, particularly at a time 
when newly recruited juveniles are at their most vulnerable upon first setting out from their rookeries in 
numbers. Although current predation rates are unlikely to play a major role in regulating the local Cape fur 
seal population size, the increased seasonal presence of white sharks in the study site may serve to disrupt 
any rare opportunistic foraging behaviour by fur seals in the marine protected area. Furthermore, despite 
the absence of white sharks during cliff-top surveys between December and February, opportunistic 
sightings and stranding records suggests they are present during this time, but likely focus their hunting 
efforts outside the study site where recently weaned fur seals (including yearlings) and certain other 
important migratory prey species such as elasmobranchs, teleosts and cephalopods are known to be 
seasonally abundant inshore. Baseline data presented here could provide a useful indicator to any future 
change in the presence and predatory behaviour of white sharks at the Robberg seal colony. Data could also 
lend a more predictive facet to public safety awareness efforts on the part of the National Sea Rescue 
Institute and other authorities in their attempts to safeguard water users against the increased risk of rare 
adverse encounters between April and October. Ultimately, ongoing research and monitoring at this unique 
location is crucial not only to improve our understanding of the effects of the apex predator signature that 
accompanies transient white sharks in the study area, but also to validate the suggested nomination of the 
Cape fur seal as a suitable ‘umbrella species’ candidate that could guide future conservation management 
decisions within the Robberg Nature Reserve Complex. 
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1. INTRODUCTION 

 

The Cape fur seal (Arctocephalus pusillus pusillus) is the only resident pinniped species along the 

southern African coastline. The current geographical distribution of its breeding population ranges 

from Algoa Bay in South Africa to Baia dos Tigres in southern Angola (Kirkman et al. 2013). The 

latest total population estimate suggests some 2 million animals (Butterworth et al. 1995), of 

which only about 1% occur to the east of Cape Agulhas in South Africa (Kirkman et al. 2007, 

Kirkman et al. 2016). According to the definition of a Cape fur seal breeding colony as a location 

where at least 100 pups per year are born regularly (Oosthuizen & David 1988), there are currently 

41 breeding colonies in the population (Kirkman et al. 2013, Van der Vyver & Conry 2020). The 

only three breeding colonies occurring to the east of Cape Agulhas in the Agulhas Current are 

Black Rocks in Algoa Bay, Seal Island in Mossel Bay and Robberg Peninsula in Plettenberg Bay 

(Figure 1). The annual pupping season extends from mid-November to late January with a peak in 

births around mid-December. Pups are born in a rookery on land and depend on their mothers for 

10–11 months (David 1987a). During this time mothers regularly leave their pups to forage for 2–

10 days at a time, re-uniting for a few days between trips to suckle. It is not uncommon for young 

pups to start swimming in shallow rocky pools along protected edges of colonies around March 

each year (Kirkman et al. 2006). At the Robberg seal colony, young pups generally start venturing 

further away from their rookeries in May, and since 2017, the annual formation of large pup 

crèches (including recently weaned pups and yearlings) has been recorded in sheltered rocky pools 

located on the southern shore (Van der Vyver, pers. obs.).  

 

Due to uncontrolled harvesting until the late 19th century, Cape fur seals were completely 

exterminated from both their historical haul-out sites at Beacon Island (long before being 

developed and joined to the mainland) and Robberg Peninsula in Plettenberg Bay by 1890 (Ross 

1971, Stewardson 1999a). Despite the introduction of protective legislation in 1893 (Best 1973), 

and the proclamation of the Robberg Nature Reserve Complex (RNRC) in 1980, it was only in the 

early 1990’s that small numbers of seals returned to Robberg Peninsula (Stewardson & Brett 

2000). Numbers subsequently increased and a few new-born pups were first observed in the 

summer of 1996/1997 (Stewardson 2001), leading to speculation that Robberg could once again 

become a breeding colony (Kirkman 2010). Based on routine land-based counts Huisamen et al. 

(2011) showed that seal numbers in the colony continued to increase up until 2009, with 



 White shark presence and interactions with Cape fur seals, Plettenberg Bay 2020 

  

6 

 

increasing numbers of pups being born, although the numbers of births did not yet exceed 100. 

Subsequently, overall numbers increased even further until levelling off in 2012, despite continued 

seasonal and annual fluctuations (averaging between 3022 and 4955 haul-outs per year), possibly 

indicating the onset of undisturbed haul-out space limitation factors (Van der Vyver et al. in prep, 

Appendix K). Nevertheless, Van der Vyver & Conry (2020) recently documented significant 

increases in minimum pup production estimates over the last three breeding seasons (from 431 

pups in 2018, to 816 in 2019 and 1011 in 2020, see Appendix K), which could be linked to an 

increase in the availability of small pelagic prey (Huisamen et al. 2012, PEM unpublished data) 

and/or an influx of breeding animals from other colonies.  

 

Although influences are ongoing, it is quite possible that the relatively recent recolonisation of 

Robberg Peninsula by Cape fur seals has already had huge positive impacts on the region’s 

previously damaged marine ecosystem. As the Robberg seal colony reaches its former glory (see 

Stewardson 1999a for a comparison of historical haul-out numbers in 1833, and Sealy 2006 for 

evidence of breeding as far back as the Holocene), Cape fur seals are regaining their prominent 

position as top predators and prey. This could contribute directly to an increase/influx of 

previously less abundant species (e.g. important pinniped predators and carcass scavengers), or 

indirectly through complex ecosystem processes such as trophic cascades (reviewed in Terborgh & 

Estes 2010). Nutrient runoff from the accumulation of seal excrement (i.e. nitrogen excretion) and 

carcasses at the colony alone enhances primary productivity within the bay (e.g. Roman & 

McCarthy 2010, Lavery et al. 2014), thereby creating more food for primary/secondary consumers 

(e.g. bivalves and crustaceans) which in turn feeds other species that prey upon them (e.g. 

cephalopods, rays and certain demersal sharks), many of which then form an important 

component in the diet of apex predators such as the white shark (Carcharodon carcharias) (Rigby 

et al. 2019).  
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Figure 1. Map showing the range of Cape fur seal breeding colonies from Algoa Bay in South Africa 

to Baia dos Tigres in southern Angola. Breeding colonies along the south coast include Black Rocks 

(BR) in Algoa Bay, Robberg Peninsula (RP) in Plettenberg Bay and Seal Island Mossel Bay (SIMB). 

Selected breeding colonies along the west coast include Geyser Rock (GR), Seal Island False Bay 

(SIFB), Vondeling Island (VI), Kleinsee (KS), Atlas Bay (AB), Hollam’s Bird Island (HBI), Cape Cross 

(CC), Cape Frio (CF) and Baia dos Tigres (BT). (adapted from Huisamen et al. 2011.) 
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South African white sharks belong to a single population estimated at some 900 individuals, and 

with only ~300 of them being of breeding age (500 thought to be the minimum to avoid 

inbreeding), the population is thought to be at risk of extinction (Towner et al. 2013a, Andreotti et 

al. 2016). Their diet is known from studies in KwaZulu-Natal waters (Cliff et al. 1989, Cliff et al. 

1996, Hussey et al. 2012), where young animals <3 m in length were found to be generalist 

opportunists mainly feeding on elasmobranchs (small sharks, rays and guitarfishes), teleosts 

(benthic, reef and pelagic fishes) and cephalopods (octopus, squid and cuttlefish), with remains 

from marine mammals only present in small amounts. Indeed, Tricas & McCosker (1984) 

postulated that pinnipeds (seals) only become a preferred prey choice for white sharks at 

approximately 3 m when they undergo an ontogenetic development in dentition, and this was 

later supported by results of Cliff et al. (1989), Cliff et al. (1996), Hussey et al. (2012) and Grainger 

et al. (2020); confirming that adult white sharks ≥3 m specialise in hunting seals. Their primary 

hunting strategy involves patrolling near seal colonies and attacking seals that move to or from it 

(Klimley et al. 2001, Martin et al. 2005, Hammerschlag et al. 2006, Fallows et al. 2012).  

 

Seal predation by white sharks was at first thought to be limited to ambush-like attacks in deep 

water channels as seals traverse between feeding grounds and their island colonies (Martin et al. 

2005). While de Vos and O’Riain (2010, 2012) described how the selfish herd hypothesis (Hamilton 

1971) shapes the geometry of Cape fur seal movement behaviour to reduce predation risk in such 

environments, Morse et al. (2019) found that Cape fur seals adjust their traversing behaviour with 

lunar conditions. In addition, inexperienced juvenile fur seals were found to adjust the timing of 

their movement patterns simply by mimicking more closely the deliberate evasive manoeuvres of 

accompanying adult seals in their commutes between aggregation and foraging grounds; tactics 

which had been honed through experiences of their own, in addition to observation of conspecific 

trials and error (De Vos et al. 2015). According to De Vos et al. (2015), such anti-predator tactics 

proved to be more pronounced in deep-water environments with notably high white shark 

predation risk where it was adjusted intelligently in accordance with seasonal fluctuations in 

exposure to these predators; or whether the predators occurred there at all. In contrast, Johnson 

et al. (2008) recorded white sharks successfully attacking, and feeding off, pinnipeds in a clear 

shallow water (<6 m deep) environment where there is little opportunity to ambush seals, and 

where a different set of anti-predator behavioural adaptations by Cape fur seals have been 

observed (Johnson et al. 2008, Wcisel et al. 2015). 
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The seasonal aggregation of white sharks have been identified at various seal colonies to the west 

(Kock et al. 2013, Towner et al. 2013b, Jewell et al. 2014) and east of Cape Agulhas (Dicken et al. 

2013a, b, Ryklief et al. 2014) in South Africa. This behaviour is thought to be linked to the timing of 

inexperienced seal pups that start venturing further away from their rookeries as they grow 

(Kirkman et al. 2006). Although white sharks are known to occur in Plettenberg Bay (e.g. 

Stewardson & Brett 2000, Weis 2004, Best et al. 2010), their seasonal aggregation and interactions 

with Cape fur seals at the breeding colony along the shallow-water north shore of Robberg 

Peninsula have not previously been studied. Nonetheless, Stewardson and Brett (2000) described 

an observation of an adult male Cape fur seal mobbing a 3.5–4 m white shark at this location in 

December 2000. The observation was made in the early phase of the recolonisation period, one 

year before the first seal pups were recorded and at a time when an estimated 150 Cape fur seals 

were hauled out on Robberg Peninsula (Huisamen et al. 2011). At the time the authors suggested 

that such behaviour, involving harassing of sharks, may alert other seals to the presence of the 

predator, and/or reduce the shark’s hunting motivation near the mobbing site by communicating 

the seals’ awareness of its presence, and making the shark cognizant that the element of surprise 

is lost (i.e. the ‘perception advertisement’ hypothesis, Frankenberg 1981), therefore ultimately 

reducing the risk of predation (e.g. Johnson et al. 2008).  

 

Since then, there have been many incidental white shark sightings by the public, local research 

groups, the tourism industry and CapeNature field personnel (Henk Nieuwoudt, CapeNature, 

Plettenberg Bay, pers. comms.), including a rare observation of a successful attack on a 4 m white 

shark by an adult male killer whale (Orcinus orca) in 2002 (Best et al. 2010). Although white shark 

sightings were rare in the early 2000’s when seal numbers in the colony (and breeding rates) were 

low, reports are no longer unusual, and the increasing use of social media to share incidental 

sightings (including those from unpermitted drone operations within Robberg MPA) to broader 

audiences in real-time may have created the general perception of a more recent increase in white 

shark activity in Plettenberg Bay. Unfortunately, a lack of scientific baseline data makes it difficult 

to assess the extent to which white shark presence and abundance has changed in recent years. 

Despite these shortcomings, Robberg Peninsula is fast becoming world-renowned as the only (to 

our knowledge) land-based location from where white sharks can easily be observed in their 



 White shark presence and interactions with Cape fur seals, Plettenberg Bay 2020 

  

10 

 

natural habitat, and this is thought to have had huge positive impacts on the local ecotourism 

industry in recent years.  

 

Although shark predation on Cape fur seals is rarely observed in Plettenberg Bay, predation 

attempts are evident from a growing database of shark-inflicted bite wounds recorded on the 

bodies of injured seals that haul out on Robberg Peninsula, and on increasing numbers of 

carcasses that wash ashore at local beaches (PEM unpublished data, Appendix L). Such 

information can be used to provide further insight into the presence and predatory behaviour of 

white sharks in Plettenberg Bay (Long & Jones 1996, Marshall & Bennett 2010). Evidence of non-

lethal predatory attacks by sharks on seals has been documented by several authors including Le 

Boeuf et al. (1982), Stewardson (1999b), Lucas & Stobo (2000), Bertilsson-Friedman (2006), van 

den Hoff & Morrice (2008) and Dicken et al. (2013b). However, the majority of these records were 

of opportunistic sightings of predation attempts limited to specific times of the year. Dicken et al. 

(2013a, b) on the other hand quantified the seasonal presence of white sharks and the occurrence 

of shark-inflicted bite wounds on Cape fur seals at Black Rocks, Algoa Bay, using dedicated 

monthly boat-based surveys over a two-year period.  

 

The physical characteristics of Robberg Peninsula’s north shore and it’s close proximity to the 

mainland allows for a unique opportunity to go one step further by combining land- and boat-

based observational techniques to investigate the natural presence of white sharks and their 

interactions with Cape fur seals at this location. Furthermore, unlike the other two south coast 

seal colonies, Robberg Peninsula currently provides a unique opportunity to collect scientific 

baseline data as white sharks are not yet influenced by controversial activities such as cage diving 

operations, invasive research techniques or intensive underwater filming operations involving 

regular ‘chumming’ or baiting of animals at this location. Such data could therefore provide a 

valuable indicator to any changes if such activities are permitted in Plettenberg Bay in future. 

Baseline data may also contribute to other studies assessing the potential impact of various 

commercial fisheries that continue to target their prey or land it as significant bycatch (e.g. 

Appendix I), including rare visits by killer whales and a possible eastward relocation/displacement 

of the west coast white shark population recently reported on by Richardson (2020). 
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2. AIMS 

 

Using a combination of observational data gathered from dedicated cliff-top surveys, dedicated 

boat-based surveys and stranding records, this report aims to provide a preliminary description of 

a) the seasonal presence of white sharks at the Robberg seal colony and b) their interactions with 

Cape fur seals. The following research questions were asked: 1) Is there temporal variation in the 

presence of white sharks at the Robberg seal colony? 2) Is there evidence of white shark predation 

on Cape fur seals? 3) Is there evidence of Cape fur seal behaviours that could reduce white shark 

predation risk?  

 

In addition, although not forming part of the original aims of this study, observational data on the 

presence of other shark and ray species at the Robberg seal colony, as well as media reports of 

past adverse encounters between white sharks and water users were included to provide further 

insight into predatory behaviour of the two study species.  

 

3. METHODS 

 

3.1.  Study site 

 

Robberg Peninsula is part of the Robberg Nature Reserve Complex (RNRC) which was established 

as a Provincial Nature Reserve in 1980 and adjoined by a ~1 nautical mile marine protected area 

(MPA) in 1998 (Government Notice No. 1 of 1980, Schutte-Vlok et al. 2012). The peninsula forms 

the south-western boundary of Plettenberg Bay, which is situated on the south coast of South 

Africa (Figure 2). Here, the fast-flowing Agulhas Current intermittently causes inshore counter 

currents and upwelling of colder water, especially after periods of strong easterly wind (Schumann 

et al. 1982, Lutjeharms et al. 2000, Lutjeharms & Ansorge 2001, Goschen et al. 2012, 2015), 

however warm water intrusion events are not uncommon (Goschen et al. 2012, 2015). Periods of 

rough sea conditions are generally associated with westerly cold fronts in winter and strong 

easterly winds in summer. Calm and clear water visibility conditions along the north shore of the 

peninsula are most common between April and October when the area is sheltered from 

predominantly westerly gales.  
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The peninsula has a rocky coastline and large boulders with two sandy beaches near ‘The Gap’ and 

‘The Island’ (Figure 2). The coastline is approximately 9.5 km long with 1 km of sandy shores and 

8.5 km of rocky shore. The MPA contains partially submerged rocky features, subtidal rocky reefs 

and sandy benthos, including offshore reefs, which provide especially important habitat for 

commercially fished sparids from the genus Chrysoblephus, and endemic sparids such as white 

steenbras (Lithognathus lithognathus), red steenbras (Petrus rupestris) and Black musselcracker 

(Cymatoceps nasutus). The MPA also has offshore soft sediment areas close inshore between the 

offshore reefs, and although low in species diversity, they are an important habitat type for 

commercially fished east coast sole (Austroglossus pectoralis), silver kob (Argyrosomus spp.) and 

hake (Merluccius spp.) (Schutte-Vlok et al. 2012). Migratory piscivorous fish such as yellowtail 

(Seriola lalandi) and garrick/leervis (Lichia amia) are seasonally abundant.  

 

The MPA is also an important breeding area for the endangered Cape cormorant (Phalacrocorax 

capensis), white breasted cormorant (Phalacrocorax lucidus) and near threatened African black 

oystercatcher (Haematopus moquini). The endangered African penguin (Spheniscus demersus) is 

regularly sighted in the MPA, and there are records of incidental sightings of individuals 

occasionally resting ashore at the Cape fur seal colony (Van der Vyver, pers. obs.). Globally 

threatened and CITES listed sea turtles have been observed in the area, including loggerhead 

(Caretta caretta), green (Chelonia mydas) and hawksbill (Eretmochelys imbricate) turtles which are 

seen annually, and leatherback turtles (Dermochelys coriacea) which are rare visitors. Cetaceans 

are regularly sighted in the MPA, including various species of whales (e.g. humpback whale 

Megaptera novaeangliae, southern right whale Eubalaena australis and Bryde’s whale 

Baleanoptera edeni) and dolphins (e.g. bottlenose dolphin Tursiops aduncus, common dolphin 

Delphinus delphis and the endangered Indian Ocean humpback dolphin Sousa plumbea) (Schutte-

Vlok et al. 2012). While southern elephant seals (Mirounga leonina) are vagrant visitors to the 

South African coastline, their haul-out frequency appears to be increasing (Van der Vyver et al. in 

prep.), including that of regular visiting individuals such as the well-known adult male at Robberg 

Peninsula, where it was previously tagged (Appendix M) and observed killing/consuming Cape fur 

seal pups (Penry et al. 2013, PEM unpublished data). Cape fur seals haul out year-round along the 

peninsula’s north shore (Figure 2), with dedicated boat-based counts suggesting the average 

annual number of animals recorded ashore have been fluctuating between 3022 and 4955 since 

2012 (Appendix K). Increasing minimum pup production estimates of well over 100 births have 
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been recorded here consistently since 2017, suggesting the status of the Robberg seal colony 

should be upgraded to a breeding colony (Van Der Vyver in prep., see Appendix K). White sharks 

are known to occur in the bay (e.g. Stewardson & Brett 2000, Weis 2004, Best et al. 2010) and 

their presence in the MPA may be seasonal, corresponding with the availability of young Cape fur 

seal pups as they take to the water, as has been documented for several other south coast seal 

breeding colonies (Dicken et al. 2013a, Ryklief et al. 2014). 

  

 

Figure 2. Google Earth image (http://earth.google.com/) of Robberg Peninsula showing the extent 

of the Cape fur seal colony along the north coast at the beginning of the recolonisation period 

(between A and B), after 2008 (between C and D) and after 2010 (between E and F). Cliff-top 

monitoring sites are labelled (1) Meidebank, (2) The Gap, (3) Kanonkoelgat, (4) Seal Sign, (5) Secret 

Spot, (6) Boulders 1, (7) Boulders 2, and (8) Longstretch. White arrows indicate the location of 

main pupping sites observed during dedicated boat-based surveys between 2017 and 2020. There 

are coastal hiking trails along most of the south coast of the peninsula, and although human 

presence may prevent seals from hauling out along this section, the annual formation of large pup 

crèche’s (including recently weaned pups and yearlings) in sheltered rocky pools (between I and J; 

G and H) during winter–spring has been recorded here since 2017 (PEM unpublished data). 

(adapted from Huisamen et al. 2011) 



 White shark presence and interactions with Cape fur seals, Plettenberg Bay 2020 

  

14 

 

3.2.  Cliff-top observation protocol 

 

A total of 489 dedicated observation sessions were performed between January 2018 and 

December 2019. Observation sessions lasted for 0.5–4.5 hours with an overall average of 2.3 

hours achieved per observation session during the study period. 17% of the survey effort occurred 

in the morning vs. 83% in the afternoon. These differences are attributed to the majority of the 

survey effort being intentionally concentrated in the afternoons as glare from the sun during the 

mornings was felt to have a significant impact on overall visibility. Lower observation effort 

between November and January is mainly attributed to low observer availability during this time, 

due to the nature of the ORCA Foundation volunteer programme.   

 

Observational surveys were carried out twice a week (on average) from various designated cliff-

top vantage points located along the northern section of the Robberg Nature Reserve hiking trail. 

During surveys, observer teams comprising of the project leader and/or a trained field assistant, 

and up to eight volunteers from the ORCA Foundation hiked out together from the start of the 

hiking trail. Volunteer observers were individually placed at up to eight different static monitoring 

sites situated ~100 m above sea-level along the north shore of the peninsula (Figure 2). First-time 

observers were trained on-site regarding standard observation protocol to ensure consistency of 

the method.  

 

Survey days were planned each week in advance and best-weather days were selected, based on 

weather forecasts, especially considering predicted wind and swell direction/strength. On 

occasion, surveys had to be postponed due to unexpected weather changes and unfavourable 

visibility conditions manifesting on planned survey days.   

 

During observation sessions, observers recorded basic information on the presence and behaviour 

of all white sharks and Cape fur seals within their field of observation, which included the coastal 

waters directly below their cliff-top monitoring sites, and up to ~200 m away in all directions. 

Information on other shark and ray species were also recorded, including sightings of other 

animals such as southern elephant seals, cetaceans (whales and dolphins), African penguins, fish, 

anglers and private/tourism vessels that did not form part of this particular study. Observation 

effort and environmental conditions, such as Beaufort scale, wind direction, cloud cover and tidal 
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phase, were recorded for each observation session. In addition, the extent of the vertical water 

clarity was recorded as an indication of how visible the sand-flat bottom was. If the bottom was 

clearly visible, then water clarity was recorded as clear. Where the bottom was only partially 

visible, conditions were recorded as moderate, and when the bottom was completely invisible, 

conditions were recorded as murky.  

 

All data were recorded in the field on standard hard-copy datasheets. Any observation errors that 

occurred during surveys were picked up during weekly data quality checks and corrected after 

discussion with the observer who performed that particular survey. This prevented any particular 

observation error from being repeated and ensured the observation protocol remained consistent 

across surveys and between observers. Information from corrected datasheets was later 

transferred to a dedicated excel spreadsheet database.  

 

Shark and seal sightings were recorded as events when (an) animal(s) swam into view (generally 

just below the surface of the water), and lasted until the animal(s) either moved out of the field of 

observation or became invisible in the water column. Potential re-sightings of individual animals 

that came into view within the field of observation at any given observation site during the same 

session, were treated as separate, new sightings. White sharks (≥2 m in length) and Cape fur seals 

were identified with high confidence due to their distinct morphological features and behaviours, 

which were easily visible in the predominantly clear, shallow water conditions typical along the 

north face of the peninsula. Hammerhead sharks and rays were also easily identifiable (although 

not to species-level) given their distinct features. Smaller shark species <2 m (except juvenile 

hammerheads) that could not be confidently identified to species-level were assigned as 

unidentified species. Observers made crude estimates of shark total length (TL) by using nearby 

adult Cape fur seals (taken as ~1.5 m TL for averaged-sized adult seals and ~2 m TL for full-grown 

adult male seals) as the only available, albeit rough source of reference (Figure 3d). The number of 

rafting seals were estimated using direct counts of animals resting at the surface of the water. 
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Figure 3. Selected photographs of typical white shark sightings taken during cliff-top surveys at 

Robberg Peninsula between 2018 and 2019. Taken by JSF van der Vyver (a, c, d) and Bettina Kaiser 

(b).  

 

All sightings of mobbing behaviour by Cape fur seals towards white sharks were recorded. Johnson 

et al. (2008) described mobbing events as seals leaving their rafting group, or deviating from their 

original travel direction, to approach a shark to within one or two meters and harass the shark 

(Figures 4), then returning immediately towards their rafting group or continuing along their 

original direction of travel, respectively.  
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Figure 4. Selected photographs of typical mobbing events on white sharks by small (a, d), medium 

(b) and large (c) groups of Cape fur seals of all age classes (taken at Robberg Peninsula by JSF van 

der Vyver).  

 

Both successful and unsuccessful predation attempts by white sharks on seals were recorded. A 

successful attempt denotes a confirmed kill after a clear attack, characterised by a significant 

amount of blood visible in the water reducing the seal to a non-responding carcass. 

 

3.3.  Dedicated boat-based surveys 

 

A total of 32 dedicated boat trips were made to Robberg Peninsula between June 2018 and May 

2019, with an average of two trips conducted per month, weather and sea conditions permitted. 

The main focus of these trips was to count the total number of seals ashore and, during November 

to March, new-born (i.e. black coat) pups. These counts were conducted for a separate project, 
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but during the surveys two experienced seal observers (not involved with counting) would scan for 

seals, on land and in the water, which exhibited injuries characteristic of entanglement and shark-

inflicted bite wounds (Figure 5). These observers would attempt to photograph the entangled or 

wounded animals using a high-resolution digital SLR Canon EOS750D and/or EOS700D with an EX 

Sigma 100–300 mm lens. Shark-inflicted bite wounds were defined as any large >5 cm ovate 

(Figure 5a), or crescent arcs (Figure 5c), triangular punctures and or jagged serrations/lacerations 

(Figure 5a, b, d) after Long & Jones (1996). All observed shark-inflicted bite wounds were added to 

a standardized injury sheet. Other injuries, including apparent conspecific male to male bite 

wounds, as well as lesions, lacerations, bruises and scars which did not fit these criteria were 

excluded from analyses.  

 

 

Figure 5. Selected photographs of injured Cape fur seals hauled out on Robberg Peninsula with 

typical shark-inflicted bite wounds sustained on the abdomen (a, c) and lower back (b, d) (taken by 

DS Conry between 2018 and 2019).  
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All injured seals were placed into three age class categories, which were readily identifiable based 

on size, coat colouring and sexual maturity using personal experience and descriptions of Rand 

(1959): yearlings (weaned pups 1–2 years old), subadults (2–4 year-old immature males and 

females) and adults (>4 year-old large males and females). Shark-inflicted bite locations were 

categorized into nine body regions: (1) neck, (2) shoulders, (3) fore flippers, (4) chest, (5) abdomen, 

(6) ribs, (7) upper back, (8) lower back and (9) hind flippers. 

 

3.4. Recovery of seal carcasses washed ashore 

 

As part of a broader Cape fur seal monitoring programme operating under research permits issued 

to the Port Elizabeth Museum (PEM), the authors have been facilitating intensive collection of 

detailed seal stranding data in Plettenberg Bay since 2017. From November to February, daily 

beach surveys and/or spot checks were performed on the Robberg, Central, and Lookout beaches, 

whereas the more distant Keurbooms beach was surveyed up to 3 times per week. From March to 

October the Robberg, Central, and Lookout beaches were surveyed up to twice a week while 

Keurbooms beach was only covered on a weekly–fortnightly routine. In addition, incidental 

sightings of seal carcasses washed ashore were regularly reported by members of the public via 

the Plettenberg Bay Stranding Network, or other network members themselves. This allowed the 

collection of various types of samples and data on behalf of the PEM, including observations and 

detailed photographs of external injuries.  

 

Shark-inflicted wounds included large >5 cm ovate (Figure 6a, c), or crescent arcs (Figure 6b, d), 

triangular punctures and or jagged serrations/lacerations (Figure 6c, d) after Long & Jones (1996). 

Only wounds from fairly fresh carcasses that appeared consistent with pre-mortem wounds 

recorded on live seals at the colony were included in analysis. Other injuries, including conspecific 

male-to-male bite wounds, as well as lesions, lacerations, bruises and scars, which did not fit the 

criteria were excluded from the analyses as their source could not be determined with any 

certainty. All observations of shark-inflicted injuries recorded on stranded seals were added to the 

standardized sheet of bite wounds recorded on live seals at the colony in order to create a larger 

database on the type and location of shark-inflicted wounds on Cape fur seals in Plettenberg Bay.  
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Figure 6. Selected photographs of typical shark-inflicted bite wounds recorded on the neck (a), 

lower back (c, d), and (b) hind flippers of Cape fur seal carcasses recovered along Plettenberg Bay 

beaches between 2017 and 2019.  

 

3.5. Online media reports 

 

Online media reports of isolated events involving rare adverse encounters between white sharks 

and water users in Plettenberg Bay, as well as a recent close encounter, were included for 

seasonal comparison. 

 

3.6. Preliminary descriptive analysis 

 

For the purpose of this study, summer was defined as November–March, autumn April–May, 

winter June–August and the spring September–October. 
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White shark sighting rates were calculated as the total number of white shark sightings per 

observation session per hour (sightings per session per hour). 

 

Sighting rate = sightings/session/hour 

 

As the aim of this report was to present a preliminary descriptive summary of the data using 

figures and pie charts, it is intended to perform sophisticated statistical analyses as part of future 

peer-reviewed publications.   

 

4. PRELIMINARY RESULTS 

 

4.1. Water visibility conditions 

 

Beaufort conditions ranged from 1–5 over all surveys with the vast majority of surveys performed 

in Beaufort conditions ≤3 (86% in summer vs. 91% in autumn–spring). Extreme conditions (> 

Beaufort: 4) that may have significantly influenced vertical water visibility were only experienced 

during 1% of surveys. There were obvious differences between seasons in the vertical water 

visibility conditions recorded during cliff-top surveys. 71% of the autumn–spring surveys were 

performed during clear vertical water conditions (i.e. bottom visible) while only 34% of summer 

surveys were performed during clear conditions (Figure 7). The proportion of surveys performed 

during murky conditions differed only slightly by season with 24% in autumn–spring vs. 34% in 

summer, although water visibility conditions were unspecified during 19% of the summer surveys. 

In summer, 67% of surveys during which white sharks were sighted had clear vertical water 

visibility conditions while 33% of surveys were characterised by moderate conditions. During 

autumn–spring 77% of surveys where white sharks were sighted had clear conditions while only 

3% of surveys were characterised by moderate conditions. Vertical water visibility conditions 

during 17% of the autumn–spring surveys where white sharks were sighted were murky. 
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Figure 7.  Relative proportions of vertical water visibility conditions by season over a) all cliff-top 

surveys and (b) during those when white sharks were sighted between 2018 and 2019. 

 

4.2. Shark and ray sightings 

 

Figure 8 below illustrates the monthly shark and ray sightings vs. observation effort recorded 

during cliff-top surveys on Robberg Peninsula during the study period. There was substantially 

lower observation effort in summer (n=285hrs) vs. autumn–spring (n=833hrs), especially during 

the months of January (n=27hours) and December (n=7hours). A total of 833 white shark sightings 

were recorded between March and November with two peaks apparent: one in May and another 

in August. When white sharks were present, up to 44 separate sightings were recorded per 

observation session with an average of 4 sightings per session. Using estimates of total white shark 

length per each sighting to try and distinguish individuals, it was estimated that the minimum 

number of individuals present per session when they were present, ranged between 1 and 5 
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(average=2). No sightings of white sharks were recorded during cliff-top surveys in the months of 

December to February.  

 

Other shark species included 28 sightings of hammerhead sharks Sphyrna spp. (i.e. 22 juveniles <2 

m and 6 adults ≥2 m, after Smale 1991) from November to April with a peak in sightings during 

February; while sightings of unidentified shark species (n=51), all <2 m in length, were recorded 

during all months except in September and December. Numerous unidentified batoids (354), 

specifically rays, were recorded from February to September with a large spike in September.  

 

 

Figure 8. Monthly shark and ray sightings vs. cliff-top observation effort at Robberg Peninsula 

between 2018 and 2019. 
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4.3. Monthly white shark sightings vs. observation effort by year 

 

Between December and March observation effort was similar between years (Figure 9). There was 

a obvious difference in effort within the autumn–spring periods between years. Effort was higher 

in May and June of 2018 than during the same period in 2019, whereas observation effort from 

July to September of 2019 was higher than during the same period in 2018. This was mirrored by 

within-season differences in sightings of white sharks which peaked in May in 2018 vs. in 

September in 2019. 

 

 

Figure 9. Monthly white shark sightings and observation effort during 2018 vs. 2019 cliff-top 

surveys at Robberg Peninsula.  
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4.4. White shark sightings and sighting rates by monitoring site 

 

There was no obvious differences in the proportion of white shark sightings at each of the cliff-top 

monitoring sites between years (Figure 10a). The vast majority of sightings were recorded at the 

monitoring sites ‘Kanonkoelgat’ (46%) and ‘The Gap’ (25%), with <10% of sightings recorded at 

each of the remaining sites (Figure 10b).  

 

 

Figure 10. (a) The number of white shark sightings at each cliff-top monitoring site on Robberg 

Peninsula by year, and (b) the proportion of white shark sightings at each cliff-top monitoring site 

over both years. 

 

Observation effort was highest at ‘The Gap’ (256 hours), ‘Kanonkoelgat’ (251 hours) and ‘Boulders 

1’ (158 hours), while the highest sighting rates of white shark over all survey sessions and all 

months were recorded at ‘Meidebank’ (0.04 sightings/hour/session), ‘Boulders 2’ (0.03 

sightings/hour/session) and ‘Kanonkoelgat’ (0.01 sightings/hour/session) (Figure 11).  
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Figure 11. Observation effort over 8 cliff-top monitoring sites vs. white shark sighting rates at 

Robberg Peninsula during 2018 and 2019. 

 

4.5. White shark size estimates 

 

Rudimentary size estimates of white sharks based on average length of adult seals (1.5–2 m) for 

scale ranged from 2–5 m with an average total length estimate of 3 meters recorded over all 

sightings and monitoring sites. Sightings of adults (>3 m) were relatively few (25%), whereas 

juveniles (≤3 m) constituted 75% of all sightings (Figure 12). 
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Figure 12. The proportion of white shark length class over all cliff-top sightings at Robberg 

Peninsula between 2018 and 2019. 

 

4.6. Monthly white shark sighting rates vs. shark-inflicted injuries 

 

White sharks were present at the Robberg seal colony from March to November with a primary 

peak in cliff-top sighting rates apparent in May of both years (0.06/hour in May 2018 vs. 0.11/hour 

in May 2019) (Figure 13). While a secondary peak occurred in August and September respectively 

(both 0.04/hour), there was a dip in sighting rates in June 2018 and between June and July 2019. 

The months between September/October to November experienced sharp declines in sighting 

rates with no white sharks sighted from cliff-top monitoring sites between December and 

February in both years. White shark-inflicted bite wounds were recorded year-round on live seals 

(n=37) at the colony but peaked in May (n=7) and November (n=12). In addition, shark-inflicted 

bite wounds were recorded on a total of 25 seal carcasses that washed ashore along Plettenberg 

Bay beaches over the periods of January to May (n=20), August (n=2), October (n=1) and 

December (n=2), with the majority of shark-bitten carcasses recovered during the summer months 

(14 in summer vs. 11 in autumn–spring) (Figure 13). Online media reports of isolated events 

involving three shark attacks on surfski’s (Peterson 2016, Wicks 2016, Stander 2018, see Appendix 

A), three harmful encounters (one lethal and two non-lethal) with surfers (Boshomane 2011, 
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Truter 2015, de Villiers 2017) and a recent close encounter with a group of surfers and a kayaker 

(Narrandes 2020) were included for seasonal comparison (Figure 13).  

 

 

Figure 13. Monthly white shark sighting rates at Robberg Peninsula vs. records of shark-inflicted 

bite wounds on Cape fur seals, surfski’s and surfers, and a recent close encounter with a group of 

surfers and a kayaker in Plettenberg Bay.  

 

4.7. Inter-species interactions 

 

Interactions between white sharks and Cape fur seals 

There were obvious seasonal differences in the monthly average number of seals per raft (Figure 

14). Average numbers were noticeably higher in January and February when white sharks were 

absent while the average numbers remained high during March when white sharks arrived. 

Monthly average numbers of seals per raft decreased sharply in April and remained low during the 

remainder of autumn–spring when white shark sighting rates were high. Monthly average 
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numbers of seals per raft increased again at the end of spring each year as white shark sighting 

rates declined. It therefore appears there is a negative correlation between white shark sighting 

rates and average seal raft size during both years of the study period, and this can be confirmed 

with correlation analyses in future.   

 

 

Figure 14.  Monthly average Cape fur seal raft size vs. white shark sighting rates at Robberg 

Peninsula between 2018 and 2019.  

 

Cape fur seal travel groups ranged in size from 1–30 seals per group over all surveys at selected 

observation sites that experienced regular seal traffic. Summer months experienced slightly lower 

average cohorts of seals (2.3–4.6 seals/group) than in the autumn–spring period (2.8–5 

seals/group) when white sharks were present, with overall minimum average seal cohorts of 2.3 

per travel group recorded in January vs. the overall maximum of 5 seals per travel group recorded 

in May (Figure 15). There appears to a strong positive correlation between the two variables 

during the study period, but this needs to be confirmed with further statistical analyses.   
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Figure 15. Monthly average Cape fur seal travel group size vs. white shark sighting rates at 

Robberg Peninsula during 2018–2019.  

 

Between April and September over both years, observers recorded a total of 48 shark mobbing 

events by cohorts of 1–11 Cape fur seals at a time (Figure 16). This type of harassment was 

typically launched at white sharks from behind, with seals approaching the shark’s tail region (e.g. 

Figure 4). According to photographs taken during mobbing events it appears that seals of all age 

classes (excluding new-born pups) and at least males participated in these events. 19 shark 

predation attempts on seals of all ages were recorded, one of which was successful on a young 

pup at monitoring site ‘Boulders 2’ (Figure 16a, c). During unsuccessful predation attempts on 

seals, slowly approaching white sharks were observed suddenly increasing their speed and 

launching themselves (typically not breaching) at individual seals or groups of seals, but seals 

inevitably escaping the attack. During the only successful predation attempt recorded during the 

study period the observer was not able to witness the actual strike of the attack, apparently due 

to this particular location being obscured from the monitoring site. However, a kill was confirmed 

when the white shark appeared into view with a Cape fur seal pup in its jaws, with a significant 

amount of blood entering the water while the seal was consumed (Appendix E). While mobbing 

events peaked in May of both years, observed predation attempts peaked later, in August and 

September, respectively.  
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Figure 16. Seal-shark interaction events by (a) observation site and (b–c) month involving mobbing 

of white sharks by Cape fur seals, including unsuccessful and successful white shark predation 

attempts on Cape fur seals recorded during 2018 and 2019 cliff-top monitoring surveys at Robberg 

Peninsula.  

 

Distribution of shark-inflicted bite wounds on seals 

Between 2017 and 2020 white shark-inflicted bite wounds were recorded on 62 Cape fur seals in 

Plettenberg Bay. Of these records, 37 (60%) involved injured seals hauled out on Robberg 

Peninsula, with a peak in May (n=7) and November (n=12); while 25 (40%) involved carcasses that 

washed ashore on both nearby (<5 km) and distant (5–10 km) beaches in Plettenberg Bay, with a 

peak in summer (n=14) (Figure 17b. There was a marked increase in the proportion of older seals 

with shark-inflicted bite wounds (5% yearlings, 26% subadults and 66% adults) (Figure 17a). 

 

In terms of shark-inflicted bite wounds, male seals dominated all age classes at 56% vs. 10% 

female and 34% unspecified (Figure 17a). Furthermore, 33% of yearlings with shark-inflicted bite 

wounds were male vs. 67% of an unknown sex. 38% of subadults were male vs. 13% female and 
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50% of unknown sex. A further 68% of adult seals were male (n=28) vs. 10% female (n=4) and 22% 

of unknown sex (n=9) (Figure 17a). The majority (61%) of shark-inflicted bite wounds were 

sustained on the lower back (n=27) and hind flippers (n=12) of seals, but injuries were also 

recorded on the neck (n=5), shoulders (n=2), fore flippers (n=4), chest (n=4), abdomen (n=5), ribs 

(n=2) and upper back (n=5) of seals (Figure 17c).         

 

 

Figure 17. The distribution of white shark-inflicted bite wounds recorded on Cape fur seals in 

Plettenberg Bay between 2017 and 2019, by (a) age and sex, (b) location, and (c) body area.  
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Interactions between white sharks and other elasmobranchs 

No direct interactions were recorded between white sharks and hammerhead sharks, and Figure 8 

shows clear differences in the seasonal presence of these two species at Robberg Peninsula. 

Although rays were present during autumn–spring, no interactions were recorded with white 

sharks.  

 

Interactions between hammerhead sharks and Cape fur seals 

No direct interactions between hammerhead sharks and Cape fur seals were recorded during the 

study period. 

 

Interactions between Cape fur seals and rays 

During one observation event a small group of Cape fur seals showed interest in a single ray 

(unidentified species), but did not attack, while another sighting record appears to describe a 

‘mobbing’ type behaviour by a single seal towards a single ray. No interactions between Cape fur 

seals and rays were recorded during any of the other ray sighting events (n=50). 

 

5. DISCUSSION 

 

5.1.  Environmental conditions 

 

Beaufort conditions 

As Beaufort conditions were similar between the summer and autumn–spring periods, it is not 

believed to have had any impact on seasonal differences found in white shark sighting rates during 

the study period.   

 

Water visibility 

Although the majority of cliff-top surveys involving white shark sightings were performed during 

clear vertical water visibility conditions, sightings were also made during a large portion of surveys 

performed during moderate and murky conditions (especially during the autumn–spring period). 

The continued visibility of white sharks in poorer conditions is attributed to the clearer shallow (3–

6 m) coastal waters of the study area and the fact that sharks were typically observed travelling 

just below the surface of the water. It therefore appears that poorer water visibility conditions did 
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not have a major impact on white shark sightings at this location. Nonetheless, appropriate 

statistical analysis should be performed on the data to investigate the potential influence of 

different vertical water visibility conditions on seasonal differences found between sighting rates 

during this study, especially as a higher proportion of summer surveys were performed during 

poorer conditions. However, due to the fact that numerous sightings of hammerhead sharks and 

rays were recorded at the Robberg seal colony during the months of December to February, it is 

assumed that if white sharks were present in high numbers at this time they would have been 

sighted along with these species. 

 

5.2. White shark sightings 

 

The fact that no white sharks were recorded from cliff-top monitoring sites between the months 

of December to February does not necessarily mean they were completely absent, but rather 

more likely to spend an increasing amount of time in other areas outside the study site during this 

time (e.g. Dicken 2008, Dicken & Booth 2013, Kock et al. 2013, Anon 2017a-d, 2018, 2019).  

 

5.3. White shark sighting rates 

 

Overall, the seasonal aggregation of white sharks at Robberg Peninsula is consistent with findings 

at the other two south coast colonies (Dicken et al. 2013a, Ryklief et al. 2014). The increased 

presence of white sharks detected at the Robberg fur seal colony between April and October 

corresponds strongly to the availability of inexperienced fur seal pups that start venturing further 

from their rookeries around May each year. Furthermore, spikes in white shark sighting rates 

suggests a primary peak in their presence during May and a secondary peak between August and 

September. While the first peak may be associated with the timing of the first wave of naïve fur 

seal pups that start to take to the water in numbers as they venture further away from their 

rookeries out of natural curiosity, the second peak may be associated with the timing of less naïve 

pups that begin to get desperate because of the onset of weaning, causing them to venture even 

further away from the colony in an attempt to start supplementing their diet, thereby making 

themselves once again more available. Alternatively, the winter (June/July) dip in white shark 

sighting rates may have been influenced by the onset of intense winter storms (westerly gales) 

which are known to cause extreme wind and swell conditions in the bay, leading to prolonged 
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poor water visibility conditions at the Cape fur seal colony (van der Vyver, pers. obs.) that may 

have influenced the visibility of at least some individuals. Sophisticated analyses may provide 

further insight as to whether visibility or other factors are at play.   

 

Although shark attacks on water users in Plettenberg Bay (and the rest of the world) are extremely 

rare (only six local incidents since 2011; one fatal), and generally thought to be due to mistaken 

identity or inquisitive behaviour, data from online media reports suggests the seasonality of past 

adverse encounters corresponds strongly with the autumn–spring aggregation of white sharks at 

the Robberg seal colony. It therefore appears there is an increased risk of rare adverse encounters 

between April and October, when natural feeding aggregations of white sharks concentrate their 

hunting efforts close inshore at this location. Furthermore, given the observed cliff-top sighting 

rates, water users at nearby surf spots and public beaches probably interact with these animals on 

a regular basis without being aware of it, and although rare, on occasion there could be an 

incident. 

 

5.4.  White shark size estimates 

 

Similar to studies at other south coast seal colonies (Dicken et al. 2013a, Ryklief et al. 2014) size 

estimates at Robberg Peninsula suggests the majority of white sharks were juveniles (≤3 m TL) 

known to be at an age where pinnipeds become increasingly important in their diet (Cliff et al. 

1996). In addition, the fact that juveniles constituted 75% of all sightings suggests that like Black 

Rocks and Seal Island Mossel Bay, Robberg Peninsula is also an important aggregation site for this 

life-history stage. Indeed, Hussey et al. (2015) suggested the nursery region for white sharks in 

southern Africa to occur in eastern-cape waters. Although larger white sharks are also known to 

transit through the region (Bonfi et al. 2005, Ryklief et al. 2014, this report), they are traditionally 

more commonly sighted in the vicinity of highly productive seal colonies in the western cape 

(Martin et al. 2005). 

 

5.5.  White shark abundance estimates 

 

Based on rudimentary cliff-top survey abundance estimates it is undoubtedly likely that the high 

number of white shark sightings recorded during the study period could be attributed to a smaller 
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number of individuals. However, it was not possible to identify individuals, determine their sex or 

even provide a conservative estimate of their overall abundance using the basic cliff-top static 

observational techniques of this study. Indeed, exploratory work on some of these aspects have 

been initiated by other research groups using more suitable techniques such as Remote 

Underwater Video (RUV), among others (Lacey Williams, University of Miami, pers. comms.).   

 

5.6.  Cape fur seal anti-predation behaviours 

 

The increased presence of white sharks patrolling the shallow-water north shore environment of 

Robberg Peninsula between autumn and spring could negatively affect a Cape fur seal’s fitness 

directly (through predation) or indirectly (through predatory fear and stress), which can affect 

their survival and reproduction (e.g. Hammerschlag et al. 2017). However, fur seals have 

developed a variety of morphological adaptations (e.g. Pierce et al. 2011), and have been found 

capable of various natural defensive behaviours against the pervasive risk of white shark predation 

in a variety of unique environments (e.g. De Vos et al. 2015, Wcisel et al. 2015, Morse et al. 2019). 

 

Predator avoidance 

Cape fur seal predator avoidance behaviour has previously been observed in a clear shallow-water 

environment at Geyser Rock where rafting seals reduced their presence in open-water areas at the 

colony during periods of high white shark presence (Wcisel et al. 2015). Similarly, in this study 

smaller raft sizes were also recorded at the Robberg seal colony within the autumn–spring period, 

when white sharks were present. However, the larger raft sizes recorded at this location in 

summer may also be influenced by extreme air temperature conditions experienced along the 

north face of the peninsula when the colony is sheltered from cool westerly winds, potentially 

forcing higher numbers of seals to cool down in the water. Further research is needed to clarify 

the potential role of ambient air temperature at this location, especially given the recent evidence 

of possible indirect effects on early pup survival (Van der Vyver & Conry 2020). 

 

Safety in numbers 

The gregarious nature of the species in itself lends safety in numbers, particularly at central sites 

of aggregation where adult fur seals are at their most vulnerable (e.g. when rafting), while seals 

that commute to foraging grounds in groups are safer than individuals doing so on their own. The 
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slight increase in the average group size of Cape fur seals travelling along the north shore of the 

peninsula during autumn–spring, when white sharks were present, may be a result of fur seals 

seeking safety in numbers while travelling to and from their foraging areas (e.g. Morse et al. 2019). 

However, further analysis is needed to determine whether the observed seasonal differences in 

this study were indeed significant, especially given that non-significant differences in seal travel 

group size and movement patterns were found in a similar shallow-water environment at Geyser 

rocks where sheltered structures such as rocky mounts (among others) played an important role in 

shaping white shark-seal predator-prey interactions (Wsicel et al. 2015). While Cape fur seals have 

been observed taking shelter around a number of partially submerged rocky features close inshore 

at the Robberg seal colony, some were not visible from the cliff-top monitoring sites, and 

unfortunately descriptions of predation attempts near those that were indeed visible were never 

detailed enough to include in analyses.   

 

Predator mobbing 

Cape fur seals are known to apply mobbing as a behavioural adaptation to lower the risk of white 

shark predation. This behaviour was first identified and described by Stewardson & Brett (2000) at 

Robberg Peninsula (via direct observation of a adult male Cape fur seal mobbing a single white 

shark). Although recognizing its possible function in reducing predation risk, the authors discussed, 

among other possibilities, that the expression of this behaviour was linked to the physiological 

state of the adult male seal (e.g. heightened androgen and aggression) during the breeding season. 

Alternatively, in both this study and that of Johnson et al. (2008) mobbing was observed outside 

the breeding season and appeared to be a common tactic among fur seals of all age classes 

(except new-born ‘black coat’ pups) in their attempts at lowering the risk of predation by 

marauding white sharks. This further implies that associated risks to mobbers in clear, shallow-

water (3–6 m deep) environments are comparatively less than in deepwater environments with 

increased murky/eutrophic conditions, and is more effective when staged as a group. In addition, 

Johnson et al. (2008) suggested that the opportunity for seals to interact with one of their major 

predators in these environments could provide an important learning experience for younger seals, 

teaching them about predator avoidance. Further statistical analyses are needed to gain further 

insight into potential factors causing the autumn/early-winter peak in mobbing events vs. the late-

winter/spring peak in predation attempts observed in this study.   
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Predator swamping 

It would appear that data may support the predator ‘swamping’ hypothesis (Ims 1990, Descamps 

2019) where the highly synchronised breeding biology of Cape fur seals in this instance, may prove 

to be a favourable survival strategy (or adaptation) against seasonal predation by white sharks in 

Plettenberg Bay, particularly at a time when newly recruited juveniles are at their most vulnerable 

upon first setting out from their rookeries in numbers.  

 

5.7.  White shark predation on Cape fur seals 

 

White shark seal-hunting tactics 

Preliminary results presented here support the findings of Johnson et al. (2008) in that shark-seal 

predator-prey dynamics are not limited to a white shark’s ability to ambush seals in deep channels 

while they traverse to and from their feeding grounds (e.g. Pyle et al. 1996, Strong 1996). Similar 

to Geyser Rock, the waters adjacent to the Cape fur seal colony at Robberg Peninsula offers little 

opportunity for white sharks to ambush seals due to its shallow depth (3–6 m) and predominantly 

clear visibility, yet they were also observed successfully attacking, and killing, seals at this location 

during the study period. Although the stationary observation techniques of this study was not 

aimed at studying the attack behaviour in any detail, there are other research groups that have 

initiated a project using more suitable techniques such as Unmanned Aerial Vehicle (UAV) and 

RUV (Lacey Williams, University of Miami, pers. comms.).  

 

Level of Cape fur seal predation by white sharks 

The relatively low level of shark-inflicted injuries and direct predation attempts recorded on seals 

at Robberg Peninsula are probably due to the same combination of factors suggested for Black 

Rocks by Dicken et al. (2013b). Firstly, the estimated average size class of white sharks observed at 

Robberg Peninsula are smaller (~3 m) than those at other seal colonies such as False Bay (3.2–3.7 

m) (Kock & Johnson 2006) where predation rates on Cape fur seals are much higher (Martin et al. 

2005; Hammerschlag et al. 2006). Although the remains of Cape fur seals and cetaceans (dolphins 

and whales) have been found in the stomach contents of smaller (<3 m) white sharks (Cliff et al. 

1996), their generalist diet mainly comprise (in order of importance) of (1) elasmobranchs such as 

dusky shark (Carcharhinus obscurus), bronze whaler (Carcharhinus brachyurus), hammerhead 

shark (Sphryna spp.), ragged-tooth shark (Carcharias taurus), dogfish shark (Squalidae), guitarfish 
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(Rhinobatidae), stingray (Dasyatidae), eagle ray (Myliobatidae spp.) and bull ray (Pteromylaeus 

bovines); (2) teleosts such as seabreams (Sparidae), tunas (Scombridae) and kobs (Sciaenidae); and 

(3) cephalopods such as octopus, squid and cuttlefish (Tricas & McCosker 1984; Cliff et al. 1989; 

Cliff et al. 1996; Hussey et al. 2012). Indeed, Tricas & McCosker (1984) postulated that seals only 

become a preferred prey choice for white sharks at approximately ~3 m TL when they undergo an 

ontogenetic development in dentition, and this was later supported by results of others (Cliff et al. 

1989; Cliff et al. 1996, Hussey et al. 2012, Grainger et al. 2020). Secondly, like Black Rocks, the 

relatively small population size of Cape fur seals at Robberg Peninsula probably attracts lower 

numbers and size classes of white sharks than larger colonies further west. With fewer seal pups 

available as prey (although there is emerging evidence of significant increases in recent pup 

production estimates at Robberg Peninsula – Van der Vyver & Conry 2020), the smaller size class 

of sharks at these two south coast colonies may also be targeting alternate prey items such as 

large piscivorous yellowtail (Seriola lalandi) and other shoaling species (e.g. garrick Lichia amia) 

that are known from recreational angling records to occur at Robberg Peninsula (Eben Lourens, 

CapeNature, Plettenberg Bay, pers. comms., e.g. Appendix F) during their spawning migrations 

from Cape waters further east at this time of year (Garratt 1988, Dunlop et al. 2015). Indeed, 

observations of predation on yellowtail have been recorded at Guadalupe Island in Mexico where 

seal predation events by white sharks are thought to be low (Domeier & Nasby-Lucas 2007).  

 

Cape fur seal predation by white sharks vs. predator presence as population regulatory agent 

Similar to results from Black Rocks (Dicken et al. 2013b), the relatively low number of shark-

inflicted injuries and direct predation events observed at Robberg Peninsula suggests white sharks 

prey infrequently on Cape fur seals at this location and that current predation rates are unlikely to 

play a major role in regulating the local population size. The main factors by far remain the 

influence of acute environmental events such as displacement and drowning of new-born pups 

(annually up to 50% of all pups born at Robberg Peninsula vs. 75% of those born at nearby Black 

Rocks) due to intense easterly storms in summer (Hofmeyr et al. 2011, van der Vyver & Conry 

2020, e.g. Appendix G), and high rates of mortality in older age classes that attend commercial 

fishing operations (David 1987b, Kirkman 2006, Stewardson 2001, Hofmeyr 2015, 2016; Dorfling C-

L. 2016a, 2016b, 2016c; Kirkman et al. 2016, Van der Vyver 2016, Reed et al. 2017, Van der Vyver, 

pers. obs., e.g. Appendix H, J). However, Estes et al. (2011) emphasize that apex predators perform 

a wider range of functions than merely keeping prey populations in check. The authors postulate 
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the general principle that in the absence of these predators, target prey species are more likely to 

become complacent, thereby confining their foraging patterns at will, to very localized areas of 

their choice; only moving on when local food supplies are depleted. By their mere presence, apex 

predators impose a stress response in prey species (e.g. Hammerschlag et al. 2017) that amongst 

others, may disrupt localized foraging patterns by keeping prey species alert, on the move and 

ranging further afield in their efforts to escape predation (Dunn 2010). This allows sufficient 

reprieve for localized species in the lower trophic strata to mature; biomass and biodiversity to 

proliferate, which in turn, advances productivity and resilience of the wider ecosystem. The apex 

predator signature of white sharks that accompanies their seasonal aggregation in the study area, 

may therefore serve to disrupt any near-shore foraging behaviour of at least Cape fur seals, to the 

benefit of certain coastal prey species and the local ecosystem on the whole; including within the 

marine protected area (MPA). The questions, however, remain, which local species benefit in this 

way; and whether it is of ecological significance during the seasonal aggregations in which white 

sharks bring their apex predator signature to bear within the study area. 

 

Observed age class of Cape fur seals targeted by white sharks 

The percentage of shark-bitten seals observed in each of the age classes increased with seal size. 

Similarly, Stewardson (1999b) and Dicken et al. (2013b) recorded a much higher incidence of 

wounds on larger seals at Black Rocks. Although young seal pups are selectively targeted by white 

sharks at island rookeries because they are small (<7 kg after Rand 1949, PEM unpublished data), 

inexperienced and have limited swimming abilities (Martin et al. 2005; Hammerschlag et al. 2006), 

injuries in this age class are rarely observed because attacks are invariably fatal and consumption 

of the entire carcass would ensure that no remains wash ashore along local beaches (Brodie & 

Beck 1983; Ainley et al. 1985; Long et al. 1996). Cape fur seals are the largest of all fur seals, with 

marked sexual dimorphism – adult males attain up to 350 kg, and adult females 70 kg 

(Shaughnessy 1979). While their dense pelage of fur, tough hide and thick subcutaneous blubber 

might not pose much of a barrier to the slicing teeth of a white shark, these tissues can represent 

enough of a buffer to spare vital organs when a victim is fortunate enough to escape. The chances 

of surviving an attack therefore improves significantly in older age classes, even where survivors 

escape with gaping wounds, thereby accounting for the higher proportion of wounds seen on 

large seals. This is a classic case of ‘survivorship bias’ in which observers are prone to the logical 

error of noticing only those that made it past some selection process and overlooking those that 
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did not, typically because of absence or lack of visibility (e.g. Wald 1943, Shermer 2014). Similar to 

Black Rocks, this, combined with the higher proportion of adult male seals ashore at the colony 

during the breeding season may be a possible source of bias accounting for the higher percentage 

of shark-inflicted wounds recorded on adult males in this study.  

 

Seasonality of white shark attacks on older age classes of Cape fur seals 

Although it appears there were no pronounced relationships between the seasonality of white 

shark sighting rates and the overall number of shark-bitten seals recorded during this study, 

including the fact that non-significant relationships were recorded at Black Rocks (Dicken et al. 

2013a) and the Farallon Islands (Ainley et al. 1985), future analysis would have to be performed on 

the data to confirm this. Like the hypothesis of Dickens et al. (2013a), the lack of such relationships 

at Black Rocks are probably due to a combination of two factors which may also be relevant to the 

situation at Robberg Peninsula. Firstly, data suggests white sharks increase their hunting effort at 

Robberg Peninsula around April/May each year which coincides with the time that ~5-month-old 

seal pups start venturing further away from their rookeries (Van der Vyver, pers. obs.). However, 

as discussed, it is highly likely that white shark attacks on young fur seal pups during their first 

season would be fatal and the entire animal probably consumed. Injuries are therefore not 

expected to be observed in this age class. Secondly, at least a portion of the older seals observed 

with fresh bite wounds at the colony may have encountered white sharks at other locations 

outside the study area, especially between November and March (e.g. Dicken 2008, Dicken & 

Booth 2013, Kock et al. 2013). In fact, data on shark-inflicted bite wounds from seal stranding 

records and regular media reports of incidental sightings (Anon 2017a-d, 2018 and 2019) suggests 

that white sharks are present in Plettenberg Bay during summer, but similar to findings in False 

Bay (Kock et al. 2013), likely focus their hunting efforts elsewhere along the coastline, where in the 

case of the south-east coast, recently weaned pups (including yearlings) and a wide variety of 

migratory elasmobranchs (e.g. Compagno 1991, Smale 1991, Smale & Compagno 1997, Appendix 

D), large teleosts (e.g. Bennet 1993, Griffiths 1996) and cephalopods (e.g. Oosthuizen & Smale 

2003, Sauer et al. 2013) are known to be seasonally abundant inshore. 

 

White shark bite-wound locations on Cape fur seals 

The location of bite wounds observed in this study are in general accord with observations from 

otariid seals by Ainley et al. (1985), Klimley et al. (1996) and Stewardson (1999b), however, 
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majority of the wounds recorded during the study period were located on the lower back and hind 

flippers of seals, most likely due to the fact that white sharks are thought to generally attack 

fleeing seals from behind at this location where there is no element of surprise in the 

predominantly clear shallow waters characteristic of the study site.  

 

Potential sources of bias 

The number of shark-bitten seals recorded in this study is likely an underestimate of actual seal-

shark interactions in Plettenberg Bay as they do not account for the total number of fatal shark 

attacks where entire carcasses were consumed. Also, at least some carcasses may sink and be 

carried far out to sea. Other sources of bias, which may have negatively impacted injury counts on 

live fur seals hauled out at the colony includes the fact that many minor wounds were probably 

overlooked. In addition, many fur seals would have been obscured by rocks and other fur seals, 

and wounds would only have been observed on the portion of fur seals that were visible. Any bias 

in fur seal injuries, however, would have been consistent throughout the study period.  

 

Although the majority of shark-inflicted bite wounds recorded on fresh fur seal carcasses 

recovered ashore appear consistent with pre-mortem wounds recorded on injured fur seals 

hauled out at the colony, it is possible that at least a small portion, especially those recorded on 

carcasses in a more advanced state of decay (not included in this analysis), may have occurred 

post-mortem. Johnson et al. (2008) suggested that targeting the carcasses of dead fur seals 

floating at sea may offer smaller white sharks opportunities to exploit this resource at a 

comparatively earlier life stage, and that such opportunistic events may have been an evolutionary 

precursor to the ambush hunting described elsewhere (Martin et al. 2005). Such opportunities are 

regularly available in Plettenberg Bay, especially during the summer months when noticeable 

increases in the number of seal carcasses (of all age classes) washed ashore have been recorded 

since 2017 (Van der Vyver & Hofmeyr in prep., Appendix L). 

 

The broadnose sevengill shark (Notorynchus cepedianus) is the only other shark species known to 

feed on Cape fur seals in South Africa (Cliff et al. 1989, Ebert 1991). These sharks, however, are 

primarily scavengers and have very rarely been recorded to attack live fur seals (Ebert 1991). 

Furthermore, they have a very different type of dentition to white sharks (Long & Jones 1996) and 

bite shapes matching their dentition were not noticed in this study. While this species may be 
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present in the study area, it is uncommon in the region and was not recorded during an intensive 

angling, or underwater video census of fish and sharks in nearby Algoa Bay (Chalmers 2011). In 

addition, although a more recent study by De Necker (2017) reaffirmed Cape fur seals as quarry 

for sevengill sharks in False Bay they also noted that coastal kelp forests form a significant habitat 

component for the seasonal aggregation of these sharks. It should be pointed out that the two 

main phaeophyte taxa, Ecklonia maxima and Laminaria pallida, that populate these kelp beds 

were historically confined to the Benguela ecosystem, but appear to be expanding their range 

beyond 20° East (i.e. Cape Agulhas) according to Bolton & Blamey (2017), who describe inter alia, 

the recent establishment of kelp forests in the marine ecotone along the coastline of the De Hoop 

Nature Reserve. While the abundance or any more enduring tenure of sevengill sharks in the 

waters of Plettenberg Bay might well be suppressed by the absence of kelp beds, this may change 

over time if kelp forests were to establish ever-further along the south-east coast, however this 

seems very unlikely at present. All shark bite wounds identified in this study could therefore be 

attributed, with confidence, to white sharks. 

 

5.8. Sightings of other sharks and rays 

 

Hammerhead sharks 

The presence of juvenile (<2 m) hammerhead sharks detected in summer is expected as the 

smooth hammerhead shark (Sphyrna zygaena) is known to inhabit shallow coastal nursery 

grounds in the temperate waters of the Eastern and Southern Cape region (Smale 1991). Their 

seasonal presence is also evident in monthly opportunistic boat-based sightings recorded in the 

bay during the study period (Appendix B). According to Smale (1991) the use of coastal waters as 

nursery areas and the presence of juveniles at such locations in summer is probably linked to 

seasonally varying oceanographic conditions, but also the seasonal abundance of suitable prey for 

juveniles and their avoidance of cannibalism by adult hammerhead sharks which are mostly found 

over deep reefs. In addition, the decline of juvenile hammerhead shark sightings in Robberg MPA 

during autumn of both years, and their complete absence during winter and spring surveys, could 

also be linked to the increased presence of white sharks observed at this time, which are known 

from diet studies to prey on juvenile hammerhead sharks (Cliff et al. 1989).  
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Rays 

The large spike in ray sightings detected in September of both years is mainly attributed to eleven 

observation events recorded during three cliff-top surveys where large groups of animals were 

spotted travelling in the water column (i.e. one session in September 2018 and two sessions in 

September 2019). Interestingly, the September spike is also evident in monthly opportunistic boat-

based sightings recorded at Robberg Peninsula and elsewhere in the bay during the study period 

(Appendix B). Although sightings of rays may possibly have belonged to a variety of species such as 

bull ray (Pteromylaeus bovines), eagle ray (Myliobatis Aquila) and/or black stingray (Dasyatis 

thetidis), which are known from recreational angling records to occur in the bay (e.g. Appendix D), 

the fact that they could not be confidently identified to species-level prevents further investigation 

into their possible aggregation/migration behaviour, which for some species have been noted on 

the west coast of South Africa, including the western Agulhas Bank (Compagno et al. 1991).   

 

Unidentified species 

Although a number of shark sightings (involving animals <2 m) could not be identified to species 

level, it is likely that a portion of these belonged to young-of-the-year white sharks and/or other 

species such as spotted gully shark (Triakis megalopterus) and smoothhound shark (Mustelus 

spp.), which are known from recreational angling catches within the bay (e.g. Appendix D). 

 

5.9. White shark predation on other sharks and rays 

 

Although no direct predation attempts by white sharks on other sharks and rays at the Robberg 

seal colony were observed during cliff-top surveys in this study, various species are known to form 

an important component in their diet, especially in juvenile (<3 m) life stages (Cliff et al. 1989, 

Hussey et al. 2012). Grainger et al. (2020) recently narrowed down the elasmobranch prey 

component even further to batoids (guitarfish, rays, skates and the like), which they found 

indicative of regular benthic foraging on the part of at least juvenile white sharks off the coast of 

New South Wales, Australia. The same authors drew some parallels with diet information from 

South African white sharks where Hussey et al. (2012) found that carcharinid sharks were the main 

elasmobranch prey across juvenile life stages, particularly along the Eastern Cape and KwaZulu-

Natal coastlines which is an important nursery habitat for certain prey species during summer (e.g. 
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Smale 1991). Grainger (2020) further ascribes this distinction to the regional variation in prey 

abundance; batoids being more common in NSW vs. carcharinids in South Africa.  

 

5.10. Cape fur seal predation on other sharks and rays 

  

Although no predation on other sharks and rays by Cape fur seals were observed during cliff-top 

surveys, and the fact that their remains have not been identified in the diet of Cape fur seals using 

traditional scat (Huisamen et al. 2012) or stomach content analysis (David 1987, Castley et al. 

1991, Punt et al. 1995), recent observations suggest they do prey on certain species (Fallows et al. 

2015, Van der Vyver et al. in prep., see Appendix C), but unlike the hard parts of bony fish (e.g. 

bones, spines and otoliths), the cartilaginous hard parts typical of sharks and rays are either not 

consumed or easily digested. 

 

6. CONCLUSION 

 

This is the first dedicated study to identify Robberg Peninsula as an important white shark 

aggregation site on the south coast of South Africa, especially for juvenile animals ≤3 m in length 

which are known to be at an age when they start learning how to identify pinnipeds as prey. Data 

provides clear evidence that white sharks prey on Cape fur seals at this unique location (albeit 

infrequently) and that fur seals may display a range of previously identified adaptive behaviours to 

reduce their risk of predation. The increased presence of white sharks detected at the Robberg 

seal colony between April and October is linked to the seasonal availability of inexperienced fur 

seal pups that typically start venturing further from their rookeries around May each year. 

Although predation attempts on fur seals of older age classes are also made, data suggest current 

predation rates are unlikely to play a major role in regulating the local population size of Cape fur 

seals at Robberg Peninsula, and the greatest factors by far remain high mortality rates associated 

with acute environmental events and commercial fishing operations. Data suggests white sharks 

are also present in Plettenberg Bay during summer, but likely focus their hunting efforts in areas 

outside the study site where recently weaned fur seal pups (including yearlings) and a wide variety 

of other important migratory prey species (e.g. elasmobranch, teleost and cephalopod) are known 

to be seasonally abundant inshore. 
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The study further highlights the value of collaborating with a local conservation-orientated 

voluntourism establishment on relatively low-cost, non-invasive observational research to monitor 

the presence and behaviour of white sharks and other protected species in the Robberg MPA. 

Baseline data presented here could provide a useful indicator to any future change in the presence 

and predatory behaviour of white sharks at the Robberg seal colony. Data could also lend a more 

predictive facet to public safety awareness efforts on the part of the NSRI and other authorities in 

their attempts to safeguard water users against rare adverse encounters with white sharks in 

Plettenberg Bay, especially in terms of the observed seasonal timing of natural feeding 

aggregations within relative close proximity to public beaches and popular surf spots, and the 

associated increased risk of swimming, surfing or paddling in the vicinity of Robberg Peninsula 

during this time. In addition, continuation of the cliff-top observational project could double-up as 

a compliance monitoring platform to help report any illegal activities that may occur within the 

MPA, especially prohibited boat-based fishing, illegal targeting of white sharks by shore-based 

anglers, unpermitted drone operations and the harassment of protected species by 

private/tourism vessels that do not adhere to minimum approach distance regulations.  

 

Ultimately, ongoing research and monitoring at this unique location is crucial not only to improve 

our understanding of the effects of the apex predator signature that accompanies transient white 

sharks in the study area, but also to select a suitable ‘umbrella species’ that could guide future 

RNRC conservation management decisions through empirical validation.  

 

7. RECOMMENDATIONS 

 

7.1. RNRC conservation management recommendations 

 

The ‘umbrella species’ concept in conservation biology is based upon the assumption that a 

representative species can be selected for guiding conservation-related decisions, in essence 

because conservation of the selected species (the umbrella) confers protection to a spectrum of 

naturally co-occurring (background- or beneficiary-) species that add up to the community in the 

same ecological landscape (concept reviewed in Simberloff 1998, Roberge & Angelstam 2004, 

Lewis 2018). When referring to an ‘umbrella species’ in the context of the RNRC, this would infer 

associated denominations of so-called ‘keystone species’ (species with a disproportionately large 
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effect on its natural environment relative to its abundance according to Paine [1995]) and ‘flagship 

species’ (species chosen to raise popular support for biodiversity conservation in a given place or 

social context according to Simberloff [1998]). However, Lewis (2018) and Carlisle et al. (2018) 

argue whether selection of a single species as an umbrella (keystone or flagship species) for 

protecting the many, is indeed the right approach for guiding far-reaching conservation-related 

decisions at the scale of a landscape. These authors along with others, contend firstly that the 

theoretical appeal of the ‘umbrella species’ assumption must be empirically validated to justify 

their selection and the benefits that accrue to co-occurring background species within the scheme; 

and secondly, that multiple umbrella species may be chosen based upon their differential spatial, 

compositional and functional requirements that collectively encompass those of cumulative 

background or beneficiary species co-occurring within the ecosystem (umbrella scheme).  

 

As scientific research findings accumulate, it is becoming increasingly evident that the selection of 

the Cape fur seal as a umbrella or ‘keystone species’ for the RNRC would be the most obvious 

choice at present. According to Seddon & Leech (2008) and Lewis (2018), among others, they 

poses eight useful characteristics of a suitable umbrella/keystone: (1) well-known biology, (2) large 

home range size, (3) fulfilling the ecological function of a predator, ecological engineer or 

mutualist, (4) high probability of population persistence, (5) co-occurrence of species of 

conservation interest, (6) sensitive to human disturbance, (7) ease of sampling/monitoring, and (8) 

use of a diversity of resources or habitat types for different life history stages. Selection of the 

Cape fur seal would indeed represent a logical candidate to this effect, since their protection 

already benefits co-occurring species such as transient white sharks (via increased availability of 

fur seal pups as seasonal prey) and the resident Cape cormorant breeding population (via 

prevention of human disturbance at co-occurring breeding locations); both high-priority taxa that 

frequent the MPA. In addition, based on research findings from elsewhere (e.g. Roman & 

McCarthy 2010, Terborg & Estes 2010, Lavery et al. 2014), the continued protection of their 

current haul-out sites and breeding locations could further assist with the recovery of previously 

damaged marine ecosystem processes through complex trophic cascades, ultimately increasing 

overall biodiversity in the bay which could attract increasing numbers of previously less abundant 

apex predators such as white sharks, which may in turn re-enforce their historical apex predator 

signature as an added benefit to the ecosystem as a whole. 
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However, if the advice of critics of the ‘umbrella species’ concept were to be applied in terms of 

selecting multiple species (e.g. Carlisle et al. 2018, Lewis 2018), the only other species that would 

comply with most of the criteria in the RNRC would be humans. Such a seemingly profound 

nomination would not fall beyond the ambit of emergent thought in conservation biology where 

Worm et al. (2016) identify humans as a higher-order or ‘hyperkeystone’ species responsible for 

driving complex interaction chains by affecting other keystone actors across a spectrum of 

habitats; especially so across marine ecosystems. The RNRC Management Plan (Schutte-Vlok et al. 

2012) in its management objective to facilitate recolonisation of the easternmost tip of Robberg 

Peninsula (Seal Point) by seals, suggested rezoning of the current nature access zone to restrict 

public access (and therefore human disturbance), re-routing the hiking trail along the periphery of 

the Peninsula, and declaring the marine area at Seal Point a no-take zone for shore-based fishing 

in terms of the zoning policy for MPAs. This objective was directed at improving conditions for the 

suggested candidate umbrella species to thrive (via increasing undisturbed haul-out and pupping 

space availability) and would inevitably benefit co-occurring endangered Cape cormorants (via 

increased availability of undisturbed roosting and breeding habitat as suggested by Crawford et al. 

2016) and white sharks (via possible further increases in the availability of seal pups as seasonal 

prey), and therefore land- and boat-based ecotourism within the RNRC.  

 

The management objective in the RNRC Management Plan further exercises implicit control of the 

footprint of the other candidate umbrella species in the area, i.e. that of humans. A more 

elaborate stakeholder relationship management scheme would however direct a focused whole-

of-society approach to the conservation of marine biodiversity in the area and beyond. Such a 

stakeholder relationship management scheme could begin with identifying relevant interested and 

affected parties across a broad spectrum: internal (onsite and offsite CapeNature agencies) and 

external (government, tourism businesses including the media, recreational and commercial 

fishing industries, research groups, civil society, opinion leaders and individuals). Of course, 

ongoing citizen science and ‘voluntourism’ programmes that feed into the mainstream of research 

for one, would not only add to the formal body of knowledge, but garner wider popular support 

for umbrella species conservation.  

 

In closing, it would be necessary to justify the selection of any umbrella’s through empirical 

validation and characterization of the interaction chains with a wider range of marine species, 
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including other endangered species such as the Indian Ocean humpback dolphin and African 

penguin among others, to broaden the base of co-occurring species that may, or may not, 

ultimately benefit in the ecosystem. 

 

7.2.  Continued research and monitoring priorities 

 

 Consider future requests to extend the Port Elizabeth Museum’s existing 3-year research 

permit (CN44-31-5207 valid 2018-2020) to allow continued dedicated cliff-top surveys by 

appointed agents. 

 Due to the negative impact of the global response to covid-19 on the international 

voluntourism industry, consider additional assistance from locally-based interns, practical year 

students, graduates and interested members of the public; provided that adequate in-field 

training and supervision is executed by appointed agents to ensure consistency of the 

methods described here. 

 If continued cliff-top monitoring is permitted in future, attempts should be made to achieve 

greater observation effort between the months of November–January than that achieved 

during the 2018–2019 study period. 

 Wildlife filming permit conditions should be amended to include mandatory notification of 

planned filming dates to local research groups. During the study there were occasional 

disturbances from filming boats and camera divers reportedly affecting the natural behaviour 

of white sharks during cliff-top surveys. As the cliff-top project attempts to monitor the 

natural behaviour of animals within the MPA, such filming operations are in conflict and may 

impact negatively on the results of the study. Increased communication could ensure boat-

based filming operations and cliff-top fieldwork are not conducted on the same day.   

 

7.3. Public safety and awareness 

 

 Although shark attacks on water users in Plettenberg Bay (and the rest of the world) are 

extremely rare (only six local incidents since 2011; one fatal), and generally thought to be due 

to mistaken identity or inquisitive behaviour, data suggests the seasonality of past adverse 

encounters, and ongoing close encounters, corresponds strongly with the autumn–spring 

aggregation of white sharks at the Robberg seal colony. It would therefore appear there is an 
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increased risk of swimming, surfing or paddling in Plettenberg Bay between April and October, 

when natural feeding aggregations of mostly juvenile, but also adult white sharks concentrate 

their hunting efforts close inshore in the vicinity of Robberg Peninsula. Furthermore, given the 

observed cliff-top sighting rates, water users at nearby surf spots and public beaches probably 

interact with these animals on a regular basis without being aware of it, and although rare, on 

occasion there could be an incident. 

 Although there is a local WhatsApp group (and an increasing number of drone operators) to 

relay real-time incidental sightings at popular surf spots and public beaches to lifeguards and 

other authorities, water users should be reminded that there is a peak season when white 

sharks naturally aggregate close inshore, and therefore shouldn’t be relying solely on 

someone actually spotting a shark to decide how they are going to recreate in the coastal 

zone during this time.  
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APPENDICES. 

 

 

Appendix A. Photographs showing surfski damage sustained during three separate encounters 

between white sharks and paddlers in Plettenberg Bay (NSRI, available online).  

 

 

Appendix B. Boat-based elasmobranch sightings recorded in Plettenberg Bay over 72 dedicated 

coastal humpback dolphin surveys (DS Conry unpublished data) and 179 opportunistic surveys 

with Ocean Blue Adventures (ORCA Foundation unpublished data) between 2018 and 2019.   
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Appendix C. Photographs from direct observations and stranding records of (a) a yet to be 

identified spine (possibly ray or Chimaera spp.) removed from the skull of an adult female Cape fur 

seal at Brenton on Sea (PEM unpublished data, taken by JSF van der Vyver in March 2018), (b) an 

adult male Cape fur seal at Robberg Peninsula with a neck injury sustained from the spine of a 

unidentified species of ray (possibly Myliobatis spp. or Pteromylaeus spp.) (PEM unpublished data, 

taken by JSF van der Vyver in April 2018) and (c) a successful predation attempt by a juvenile Cape 

fur seal on a juvenile ray (Myliobatis spp. or Pteromylaeus spp.) at the Keurbooms River mouth 

(taken by DS Conry in November 2018).  
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Appendix D. Photographs of (a) bull ray (Pteromylaeus bovines) caught at Beacon Island, (b) black 

stingray (Dasyatis thetidis) at Keurbooms beach, (c) spotted gully shark (Triakis megalopterus) at 

Robberg beach, and (d) smoothhound shark (Mustelus mustelus) at Keurbooms beach. (taken by 

JSF van der Vyver during a regional angling competition held in Plettenberg Bay in January 2020). 

 

 

Appendix E. A successful predation on a young Cape fur seal pup by a white shark at Robberg 

Peninsula (taken by an ORCA Foundation volunteer observer during a dedicated cliff-top survey in 

August 2018) 
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Appendix F. Selected photographs of a large (a) yellowtail Seriola lalandi caught by Eben Lourens 

at Robberg Peninsula in March 2018 and a large (b) garrick Lichia amia caught by Chris King at the 

same location in June 2020 (taken by Layne Wilkens). 

 

 

Appendix G. Carcasses of new-born Cape fur seal pups that washed ashore along Robberg beach 

after drowning during intense easterly storms in December 2019 (taken by JSF van der Vyver). 
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Appendix H. Selected photographs of large pelagic species (e.g. Cape fur seal, hammerhead shark, 

silky shark, bronze whaler, blue shark, mako sharks, swordfish and sunfish) commonly caught as 

incidental bycatch during midwater trawling operations on the eastern Agulhas Bank (taken by JSF 

van der Vyver in April 2019).  
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Appendix I. Selected south coast fisheries that target prey of juvenile white sharks or land it a as 

bycatch include the (a) experimental octopus trap (taken by DS Conry in March 2019), (b) 

demersal shark longline (taken by DS Conry in September 2019), (c) chokka squid jig (taken by DS 

Conry in July 2018) and (d) demersal inshore trawl sectors (available online at 

www.marinetraffic.com). 

 

 

Appendix J. Cape fur seals are known to feed in association with commercial chokka squid fishing 

operations where they often (a) depredate catches and sometimes (b, c) come into conflict with 

frustrated fishermen who retaliate by shooting seals (taken by JSF van der Vyver).  
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Appendix K. The average annual numbers of Cape fur seals hauled out on Robberg Peninsula, 

including the extent of breeding, based on land-based counts during the initial recolonisation 

period between 2000 and 2008 (after Huisamen et al. 2011), and subsequent boat-based counts 

between 2009 and 2020 (Van der Vyver et al. in prep). No pup counts were performed in 2010–

2011 and 2013–2016. Recent minimum pup production estimates were calculated using a 

combination of boat-based counts of new-born (i.e. black coat) pups at the colony and stranding 

records of carcasses washed ashore during peak pupping season (after Van der Vyver & Conry 

2020). 
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Appendix L. The number of Cape fur seal carcasses by age class washed ashore in Plettenberg Bay 

over three breeding seasons between July 2017 and June 2020 (Van der Vyver & Hofmeyr in prep.)   
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Appendix M. (a) A regular visiting adult male southern elephant seal (Mirounga leonina) tagged 

(YY0105) at Robberg Peninsula in Plettenberg Bay (taken by Eben Lourens in August 2018), and (b) 

a vagrant subadult male tagged (2YY0090) while moulting high up in the Salt River near Natures 

Valley (taken by JSF van der Vyver in November 2019). 

 


