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SUMMARY 

 

There is mounting evidence that deliberate marine mammal mortality associated with the chokka 

squid fishery has persisted since the establishment of the commercial industry in 1985. According to 

recent anecdotal reports from vessel skippers the fishery experiences high occurrences of 

interactions between Cape fur seals and jigging operations, often leading to disruptions of squid 

aggregations and loss of catches, fishing gear and fishing time. Interactions frequently lead to 

retaliation by frustrated fishermen in an attempt to remove perceived ‘problem’ individuals. 

Operational interactions with dolphins (Tursiops spp. and Delphinus spp.) on the other hand 

happen less frequent and are unpredictable, but when such events do occur they are reported to 

cause the most severe disruptions and loss of potential catch. Although results from the previous 

assessment (conducted over 20 years ago) revealed excessive at-sea killing (mainly shooting) of 

seals by a minority of Eastern Cape chokka fishermen, emerging evidence suggests a urgent need 

for an updated assessment on the current level of such mortalities as they may pose threats to the 

perceived conservation status and welfare of the local Cape fur seal population along the south 

coast. The nature and extent of current interactions between marine mammals and squid jigging 

operations, and the actual impact this has on catch rates, are also unknown.  

 

Dedicated onboard observations allowed us to describe interactions between Cape fur seals 

(Arctocephalus pusillus pusillus) and chokka squid (Loligo reynaudii) fishing operations during the 

Nov/Dec 2016 closed season research cruise along the south-east coast, and provide the first 

evaluation of the effect of seal presence and interaction events on squid CPUE (Catch Per Unit 

Effort). Stranding records of shot animals provided supporting data. The potential for conflict with 

the local squid fishery was confirmed during the research cruise. An average of 2.7 seals were 

present in the vicinity (<50m) of the vessel during 85% of all fishing sessions (n=20). Depredation 

from lines and minor temporary disturbances to spawning squid masses were observed during 45% 

of all fishing sessions, but no significant correlations were found between the number of seals 

present or variations in squid CPUE per session (P=0.509). The recovery of shot seals that washed 

ashore in the vicinity of the main squid fishing area during the open season indicate lethal 

retaliation by fishermen. Although the current impact of Cape fur seals on squid fishing operations 

during the peak spawning season appears minor, the potential for conflict is high. It remains 

unclear whether seals are attracted to squid vessels, either to depredate catches, or as an indication 

of squid aggregations. While the existence of specialist or ‘rogue’ seals have been suggested, a lack 
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of information on the effects of their removal hampers the development of effective management 

measures. Dietary studies incorporating stable isotope analyses of deliberately killed seals are 

underway to assess the behaviour of individuals that are present during squid fishing operations. 

Further data on operational interactions during the open season and across years, and on the 

perception of fishermen are needed to fully understand ongoing conflict between Cape fur seals and 

the squid fishing industry. Recommendations and directions for future research are provided.   
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FIGURES 

 

Figure 1:  Known chokka spawning locations commonly used by the commercial jig fishery. 

Cape fur seal breeding colonies are located in Mossel Bay, Plettenberg Bay and 

Algoa Bay (Adapted from Sauer et al. 2013). 

Figure 2: Catch locations of 20 dedicated jigging session during the 2016 squid closed season 

research cruise. 

Figure 3:  Snapshot of the echo sounder while anchored, showing a) a seal diving towards a 

spawning aggregation, causing squid to scatter temporarily and then regroup shortly 

after ascending, and b) a seal swimming over egg beds, then ascending, after which 

spawning squid regrouped. On both occasions squid clearly scattered or were absent 

temporarily from the site when in close proximity to seals, and were observed 

regrouping ~15 sec – 1 min later as seals started to ascend.  

Figure 4:  Overview of independent observational data on seal presence, operational 

interactions and chokka jig CPUE over 20 dedicated jigging sessions during the 

annual chokka closed season research cruise (31 October – 9 November 2016). 

 

TABLES 

 

Table 1:  Chokka jig catch, effort and CPUE recorded during dedicated jigging sessions in the 

2016 closed season research cruise. 

Table 2:  Numbers of seals present in the vicinity of the vessel (<100 m) during the 2016 

closed season research cruise. 

Table 3:  Behaviours displayed by Cape fur seals in the vicinity (<100 m) of the vessel during 

dedicated jigging sessions in the 2016 closed season research cruise. 

Table 4:  Percentage of jigging sessions where each seal behaviour was recorded. 

Table 5:  Operational interactions recorded between Cape fur seals and dedicated jigging 

operations during the 2016 closed season research cruise. 

Table 6:  Non-parametric Spearman Rank correlation results of operational interactions with 

seal presence over 20 dedicated jigging sessions (31 October – 7 November 2016). 

Table 7:  Non-parametric Spearman Rank correlation results of seal presence and operational 

interactions with chokka CPUE over 20 dedicated jigging sessions (31 October – 7 

November 2016). 
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INTRODUCTION 

 

Direct interactions between marine mammals and commercial fishing operations pose a threat to the 

sustainability of many pinniped and cetacean populations around the world, and have been found 

detrimental to some fisheries (Read 2008). Operational interactions may result in the injury or death 

of marine mammals (inadvertently or intentionally), damage to fishing gear, reduced catches and 

increased time spent fishing (example Hamer & Goldsworthy 2006, Goldsworthy & Page 2007, 

Sepúlveda et al. 2007, Brotons et al. 2008, Rocklin et al. 2009, Byrd & Hohn 2010, Clarke & 

Agnew 2010, Tixier et al. 2010, Mendez et al. 2011, Augé et al. 2012, Hamer et al. 2012, 2013, 

Baird et al. 2014, de Boer et al. 2016, Cruz et al. 2016). In South Africa, the possibility of such 

interactions may have increased in some coastal zones due to recent increases in the growth and 

utilization of certain fisheries, the establishment of new types of fisheries, changes in the marine 

environment, and/or changes in prey availability.  

 

Southern Africa’s only endemic pinniped, the Cape fur seal (Arctocephalus pusillus pusillus), has 

been classified as a generalist forager that preys on a variety of pelagic and benthic species, 

including several targeted by commercial fisheries. These include hake (Merluccius sp.), sardine 

(Sardinpos sagax), anchovy (Engraulisi capensis), snoek (Thyrsites atun), horse mackerel 

(Trachurus trachurus capensis), east coast sole (Austroglossus pectoralis) and chokka squid Loligo 

reynaudii (David 1987, Lipinski & David 1990, Mecenero et al. 2006, Huisamen et al. 2012, 

Connan et al. 2014). In South Africa, the range and distribution of the Cape fur seal population 

overlaps considerably with regions that support commercial fisheries targeting these species 

(Wickens et al. 1992). This, and the recent growth of the overall population, has caused concern 

among fishermen that consumption of economically important species by seals impacts negatively 

on catches and catch rates of fisheries (Best 1973, Butterworth 1992, Wickens et al. 1992, 

Stewardson 2001). Apart from the perceived competition between seals and fisheries resources 

(termed biological interactions), seals frequently interfere with most commercial fishing operations 

in South Africa, and may cause disruptions to aggregations of target species, disturbance of fishing 

operations causing reduced catch or wasted fishing time, and, loss or damage to catches and fishing 

gear (all termed operational interactions) (Wickens et al. 1992, Wickens 1994b). Cape fur seals are 

also negatively impacted by fishing operations, inadvertently being killed or injured by fishing 

equipment (Wickens 1995), or deliberately killed by frustrated fishermen (Wickens & Sims 1994, 

Wickens 1996a, Stewardson 2001). Although bottlenose dolphins (Tursiops spp.) and common 
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dolphins (Delphinus spp.) also prey on a wide variety of commercially important fisheries species 

(Ross 1984, Cockroft & Ross 1990b, Sekiguchi et al. 1992, Young & Cockroft 1994, Young & 

Cockroft 1995), and are known to cause significant disruptions to schooling and spawning 

behaviour of fish and squid, independent observational data of such events in South African waters 

are limited (Smale et al. 2001, Stewardson 2001), and there are only a few incidents of deliberate 

dolphin mortality (PEM unpublished data, Butler 2016). 

 

Commercial fishing operations can concentrate food, in many cases food that would otherwise be 

unavailable to top predators such as seals, dolphins and seabirds. Consumption by predators at 

fishing operations may include direct removal of catches from lines or nets (termed depredation), or 

scavenging upon discarded catches or parts thereof (Wickens et al. 1992). Despite the highly visible 

nature of such depredations and damage, costs are relatively light for most types of fisheries 

(Wickens et al. 1992, Wickens 1994b). Nonetheless, interactions with marine mammals can be 

specific to the particular type of technique employed in each fishery (Wickens 1994b). Variations in 

interactions may occur seasonally, annually and regionally, and may depend on other factors, such 

as the availability of prey. Therefore, losses may be substantial for particular fisheries in localized 

areas at certain times of the year. Good examples are hand-line fisheries (Meÿer et al. 1992), 

particularly for snoek (Wickens 1996), the inshore demersal trawl fishery (Wickens et al. 1992) and 

the pelagic purse-seine fishery (Wickens 1994a).   

 

The majority of past fisheries interaction research in South Africa was conducted on the West 

Coast, where many fisheries were assessed (Wickens et al. 1992). Investigations on operational 

interactions along the Eastern Cape coast were only made into a few selected fisheries, which were 

last assessed over 20 years ago (Stewardson 2001). One of the major species targeted in this region 

by both fishermen and marine mammals is the chokka squid (Loligo reynaudii). Two-thirds of the 

adult biomass is concentrated on the eastern Agulhas Bank shelf off the Eastern Cape coast where it 

has become a valuable fishery resource, targeted by a major commercial hand-line jig fishery 

(6000–13,000 t caught annually) since the mid-1980s (Augustyn 1989, 1991, Augustyn et al. 1993). 

Biomass and annual catches are known to fluctuate considerably due to environmental influences 

(Schön et al. 2002, Sauer et al. 2013). The fishery is regulated by means of effort restrictions in the 

form of vessel and crew limits, and, since 1988 a month-long closed season during the peak 

spawning period over October/November. During the last three years there has been an additional 

3-month closed season imposed from June-August.  
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According to Stewardson (2001), at times interactions between marine mammals (seals and 

dolphins) and squid jigging operations caused considerable disruptions and revenue losses to 

chokka fishermen, and mortality/injury to seals. Negative interactions to the fishery included gear 

entanglements and loss of tackle, loss of fishing time, loss of squid snatched from lines and 

disturbance to schools/aggregations of squid causing loss of potential catch. Smale et al. (2001) 

confirmed reports of Cape fur seals and dolphins (Tursiops spp. and Delphinus capensis) causing 

squid spawning aggregations to scatter/disperse on the main inshore (<50 m) spawning grounds 

between Port Alfred and Plettenberg Bay. They took underwater video recordings of predator-prey 

interactions of chokka on known spawning locations, and attempted to time disruptions caused by 

predators (including sharks) to the behaviour of squid. Analysis of behavioural interactions showed 

that seals and dolphins caused the most acute disruption to spawning/mating squid, whereas sharks 

had a more chronic disruption effect. Although individual fishermen may experience considerable 

disruption to their jigging operations at times, Stewardson (2001) concluded that in terms of value 

to the industry as a whole, such losses were negligible.  

 

During both studies (partly funded by SASMIA) south coast line- and squid fishermen frequently 

shot at seals present in the vicinity of their vessels, though the extent and effect this has had on the 

local population remains uncertain. This illegal practise was also documented for other hand-line 

fisheries on the West Coast (Wickens 1996a) and trawl fisheries operating on the south coast 

(Wickens & Sims 1994). Questionnaire survey results showed that the most common weapon used 

to kill seals during jigging operations was a 12-bore shotgun (Stewardson 2001). Other weapons 

used included rifles, pistols, gaffs, knives and harpoons. According to skipper questionnaire results 

by Stewardson (2001), thirteen (48%) of those interviewed reported shooting large numbers of seals 

(900-1000) each year in the region between Plettenberg Bay and Port Alfred. Subsequent 

independent observations onboard four commercial squid jigging vessels conducted between June 

and November 1995, revealed an average of 0.6 seals shot at per day over 31 days (Stewardson 

2001). According to Kirkman (2006) this would have amounted to roughly 200 seals shot at per 

year per vessel if the rate were constant throughout (taking into account a month-long annual closed 

season at the time). One boat could therefore have accounted for approximately 3% of the inferred 

Cape fur seal population size of the South Coast in that year. At the time there were over 150 

licensed squid jigging vessels in the fleet (currently 136 vessels), although it is unknown what 

proportion of them engaged in shooting seals, and a overall estimate is therefore not possible. 

Nevertheless, even if fishermen from as few as 5% of vessels in the jigging fleet continued 
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participating in the activity, the future sustainability of the local seal population on the south coast 

may be at risk (Kirkman 2006).  

 

Stewardson (2001) concluded that in order to reduce losses incurred by the jigging industry, and 

prevent excessive shooting of large numbers of Cape fur seals at sea, research was needed to 

develop effective non-lethal methods that could deter seals from interfering with jigging operations. 

It was recommended that such methods include deterrents to repel seals from fishing gear and/or 

conditioning seals to avoid fishing areas. Unfortunately no further mitigation research or monitoring 

of interactions between marine mammals and jigging operations have been conducted since then, 

and conflict remains largely unresolved.   

 

RATIONALE AND MOTIVATION 

 

While the majority of Cape fur seals inhabit the cold waters of the Benguela Current on the West 

Coast, the remaining 1% of the population hauls out at three colonies on the south coast in the 

Agulhas Current Ecosystem (Kirkman et al. 2013). These breeding colonies are located at Seal 

Island in Mossel Bay, Black Rocks in Algoa Bay, and the historical colony that has been re-

colonized at Robberg Peninsula in Plettenberg Bay (Huisamen et al. 2011). Occurring at the eastern 

most extent of the species’ distribution range, these isolated populations have adapted to a 

completely different environment where they play an important role as top predators in the marine 

ecosystem (Kirkman et al. 2007, Connan et al. 2014). Despite an increase in abundance of other 

portions of the population on the West Coast (to what may be pre-exploitation levels), seals on the 

south coast only occupy two of their eight former haul-out sites. The abundance of seals in Algoa 

Bay is thought to be only 5% of pre-exploitation levels and there is evidence that they may be 

declining further (Stewardson 2001, Kirkman et al. 2013). In contrast, the re-established seal colony 

on Robberg Peninsula appears to be steadily growing (CapeNature unpublished data). Both seals 

and dolphins form an important part of the exceptional biodiversity of the Greater Addo Elephant 

National Park (GAENP) (SANParks 2006) and the Robberg Nature Reserve Complex (RNRC). 

Seals and dolphins are also important prey for one of the south-east coast’s iconic ‘big seven’ 

species, the threatened great white shark (Carcharodon carcharais) (Compagno et al. 1989). The 

GAENP and RNRC management plans therefore makes protection of Cape fur seals a specific 

objective (SANParks 2006, MCM 2006). Dolphins and seals also form part of tourist attractions to 

both areas where a number of tour operators offer a range of viewing and interactive experiences.  
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Despite this, there is mounting evidence that the illegal practice of shooting marine mammals to 

safeguard catches has persisted among chokka fishermen since the establishment of the dedicated 

commercial jigging fishery in 1985 (Stewardson 2001, van der Vyver personal observation 2011, 

PEM unpublished data). Recently, Hofmeyr (2016) noticed a great increase in the number of shot 

Cape fur seal carcasses found washed ashore in the Eastern Cape, especially between Kini Bay in 

the east and the Gamtoos River mouth (St. Francis Bay) in the west (Appendix A). The area is well 

known for its popularity among the commercial squid jigging industry (Sauer et al. 2013), and is 

located in the centre of the main inshore spawning grounds for chokka squid. The two most recent 

strandings in September 2016, involved a lactating adult female bottlenose dolphin and a male Cape 

fur seal found washed ashore in eastern St. Francis Bay (at Maitland and Seaview), each shot with a 

9 mm pistol and 12-bore shotgun respectively (bullets retrieved) (PEM unpublished data). 

Necropsies revealed evidence of squid remains, with over 20 partially decomposed chokka found in 

the stomach of the seal. During that period large numbers of squid jigging vessels (n=>50) were 

anchored close inshore, targeting chokka spawning locations in the area (van der Vyver pers. obs., 

Appendix C). On one occasion a skipper was photographed off Maitlands with a shotgun in hand 

while crew were actively jigging (Dorfling 2016b). There has also been numerous reports from 

local residents of gunshots heard coming from the direction of squid jigging vessels operating close 

inshore in the Beachview and Seaview areas, during the day and at night (brightly lit vessels) (PEM 

unpublished reports). This indicates that at least one commercial jigging vessel may be responsible 

for the greater seal mortality recorded in 2016.  

 

In addition, over the past 5 years squid fishermen have made claims that the number of seals present 

during jigging operations are on the rise, and that disruptions (disturbance to spawning squid) 

caused by seals and dolphins are becoming a “big problem” (van der Vyver pers. comm. 2016). 

According to Bonner (1982), conflicts between pinnipeds and fisheries are exacerbated when 

fishery stocks decrease. Thus, as prey biomass/availability decreases, seals may be attracted to 

fishing vessels in search of more easily available prey in the form of catch depredation or 

associations with enhanced feeding conditions (Northridge 1985). This scenario may be plausible in 

the current study. The previous record year for Cape fur seal strandings in the Eastern Cape was 

2012 (PEM unpublished data). During 2012, 2014, and 2016 the squid jigging industry reported 

record lows in chokka catches (Blignaut 2012, Mortimer 2012, 2014, Williams 2014, Dorfling 

2016a). During these same years increases in the number of seals washed ashore along the Eastern 

Cape coast were recorded, many of them shot (Hofmeyr 2016). It would therefore appear that 
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during years of poor chokka catches interactions between Cape fur seals and jigging operations, and 

conflict, increase. 

 

Recent evidence has led to the believe that perception among some in the squid jigging industry has 

not changed over the past 20 years and that unknown numbers of seals (and possibly dolphins) are 

still being shot to safeguard catches, despite the fact that the practise is illegal in terms of the 

Seabirds and Seals Protection Act of 1973 and the Marine Living Resource Act. By law fishermen 

in South Africa are allowed to take weapons to sea for protection, and it is very difficult to prevent 

them shooting at marine mammals. Effective law enforcement at sea is difficult and there have been 

hardly any prosecutions in this regard (Wickens 1995b). Due to the illegal nature of the practise, 

and the publicity of recent incidents (Butler 2016, Dorfling 2016a, 2016b), it is unlikely that 

accurate data on the current proportion of chokka fishermen engaged in shooting marine mammals 

will be obtained by placing observers onboard jigging vessels. The extent of current deliberate 

killings, and the impact this may have on local populations, may therefore be impossible to quantify 

via independent observation.  

 

Concerns over illegal shooting of marine mammals have been raised in the past (Wickens 1994a, 

1996). The difficulty of shooting accurately at a moving target from a pitching vessel not only 

endangers the crew’s safety (example James & Preller 2006) but also often leads to injury and 

suffering in seals and dolphins, resulting in slow and painful deaths. Wounded marine mammals 

often strand on public beaches, upsetting members of the public and shedding bad light on the 

fishing industry (example Dorfling 2016c, Spoormaker 2016). Furthermore, considering that 

fishermen have been killing seals for decades (Wickens et al. 1992, Stewardson 2001, pers. obs. 

2011, PEM unpublished data, Hofmeyr 2016), and judging from recent evidence on the persistence 

of conflict, shooting seals has not been an effective solution. A situation now exists where the total 

number, sex and age of animals removed from the local population is unknown. This has huge 

implications for monitoring of the local Cape fur seal population, and therefore also for their 

perceived conservation status and management approach (Kirkman 2006).     

 

Even though a marine mammal population may be widespread and in little danger of extinction, 

direct mortality from fishery interactions may be frequent enough to reduce local populations 

(Northridge 2002). This seems to be the case for especially the Cape fur seal, which is classified as 

Least Concern in the IUCN Red List (Hofmeyr 2015). One of the potential future threats listed 

includes continued and increasing interactions with fisheries resulting in depletions of local 
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populations. Evidence of incidental mortality and deliberate killing from previous studies 

(Stewardson 2001), and recent incidents (PEM unpublished data, Hofmeyr 2016), show that this is 

very relevant to the seal populations on the south-east coast, which includes the breeding colony at 

Black Rocks in Algoa Bay, and the historical colony that has been re-colonized at Robberg 

Peninsula in Plettenberg Bay (Huisamen et al. 2011). This warrants concern, especially in view of 

the apparent decline in the local seal population in Algoa Bay over the last 30 years, which may be 

caused predominantly by fishery-related mortality, including illegal shooting of seals (Kirkman 

2006, Kirkman et al. 2013). Apart from the implications this has for the status of the population, 

any attempts to mitigate incidental mortality of seals by demersal and mid-water trawl fisheries 

operating on the south coast will probably have little impact if illegal shooting of seals by the squid 

jigging industry continues. 

 

In view of the apparent ongoing conflict between marine mammals and chokka fishermen, possible 

increases in seals feeding near jigging vessels, recent changes observed in the Agulhas Current 

ecosystem (Barange et al. 1999, Roy et al. 2007, Moloney et al. 2013), and the lack of updated 

information, there is a urgent need to re-evaluate interactions between marine mammals and squid 

jigging operations. In addition, despite information provided by previous studies, none have 

attempted to assess the actual impact of operational interference by Cape fur seals on chokka jig 

CPUE. 

 

AIMS AND OBJECTIVES 

 

The aim of this report is to 1) describe the current nature and extent of interactions between marine 

mammals and squid jigging operations, 2) evaluate the effect of Cape fur seal presence and 

operational interference on chokka jig CPUE, 3) attempt to influence the perceptions of squid 

fishermen and, 4) provide recommendations for future research.  

 

MATERIALS AND METHODS 

 

Study area 

 

The study area stretches from Port Alfred in the east to Plettenberg Bay in the west (Figure 1). The 

region forms part of the main inshore spawning grounds of chokka squid, with a total of 238 
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temporary spawning sites identified and commonly used by the commercial jigging industry (Sauer 

1995). Spawning aggregations usually form between October to February for weeks to months at a 

time, a portion of the sites being used during consecutive years (Sauer et al. 1992, chokka skipper 

pers. comm. 2016). The number of spawning sites used and those producing good catches varies 

considerably between years. Two Cape fur seal colonies are located within this region at the 

eastern-most extent of the species’ distribution range, with the third south coast colony situated 

roughly 120 km to the west in Mossel Bay (Seal Island).  

 

 

Fig 1. Known chokka squid spawning locations commonly used by the commercial jig fishery. 

Cape fur seal breeding colonies are located in Mossel Bay, Plettenberg Bay and Algoa Bay 

(Adapted from Sauer et al. 2013). 

 

Data collection 

 

As part of a broader research project on seal-fisheries interactions in the Agulhas Current, and in 

terms of permits issued to the Port Elizabeth Museum (PEM) by the Department of Environment, 

Forestry and Fisheries (DEFF), data collected on board a contracted commercial squid fishing 

vessel during DAFF’s 2016 closed season research cruise allows the assessment of the effect of 

marine mammal presence and operational interaction events on squid CPUE.  

 

The vessel skipper and crew were permitted to commence normal jigging operations between Port 

Alfred (27°E) and Mossel Bay (22°E), extending from the coast to the 1000m depth contour. As is 

normal procedure they were allocated a 10 ton allowable catch during the research cruise. 

 

A Scientific Fisheries Observer (CapFish) and a dedicated Marine Mammal Observer (PEM) 

recorded information during all jigging sessions and searching events. Identification and description 

of operational interactions were examined using direct observations from an elevated position near 

the bridge. From here it was possible to systematically record accurate information on marine 
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mammal presence, behaviour and interaction events. For each jigging session and searching event, 

the number of marine mammals already present upon arrival, the total number marine mammals 

observed, their behaviours, sex and age if possible, the number of depredations, number of 

disturbances to spawning squid aggregations, number of surface foraging events, and number of 

times marine mammals were observed <5 m from the vessel, was recorded. 

 

Marine mammals were considered to be present during a jigging session if at least one individual 

was seen within 100 m from the vessel. Marine mammals were considered to be present during a 

searching event if at least one individual was seen within 500 m from the vessel. Operational 

interactions with marine mammals were defined as situations where marine mammals were 

observed swimming, diving, or feeding among jigging lines (<5 m from the vessel), or when 

damage occurred to the catch or fishing gear. The number of depredations by marine mammals 

were recorded as the number of squid snatched from jigging lines or damaged in the process. 

Disturbances to spawning squid were recorded when a squid mass was observed (as seen on the 

echo sounder) to either scatter/disperse temporarily or sound immediately after a seal was observed 

diving close (<15m) to the vessel.    

 

Each day consisted of several dedicated jigging sessions that is defined as from the moment the 

anchor was lowered until it was hoisted. The number of crew actively jigging during the session 

was recorded. To assess the feasibility of anchoring on a potential spawning site the skipper would 

first slowly circle over the area (mostly known spawning locations) to estimate the size of the squid 

mass (on echo sounder), whether spawning squid has settled and the environmental conditions that 

may possibly affect successful anchoring/jigging. This slow circling activity is described as 

‘searching’ events in this report. Often such events revealed insufficient squid mass or 

environmental conditions for feasible jigging and the site was abandoned to continue searching 

other known spawning locations. 

 

Statistical analysis 

 

CPUE 

 

Chokka jig catch per unit effort was calculated as the total weight of chokka caught per man per 

minute for each dedicated jigging session. 
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CPUE = catch/man/min 

Correlations 

 

Shapiro-Wilke tests were used in PAST to test for normality of the data. A non-parametric 

Spearman Rank correlation was then used to test for significant correlations between the number of 

seals present, operational interaction events and chokka jig CPUE.  

 

RESULTS 

 

Jigging session catch, effort and CPUE 

 

A total of 20 dedicated jigging sessions were conducted inshore on the main spawning grounds 

between Port Alfred and the eastern border of the Tsitsikamma MPA, in water depths ranging from 

21-40 m. Majority of the jigging sessions were performed between the Maitland River mouth and 

Cape St. Francis (n=17) (Figure 2).  

 

 

Fig. 2. Catch locations of 20 dedicated jigging sessions during the 2016 squid closed season 

research cruise. 

 

Table 1 below summarizes relevant catch and effort information recorded during all sessions. The 

duration of dedicated jigging sessions ranged from 27 - 323 min with an average of 103 min spent 

jigging per spawning location. Chokka catches ranged from 93 – 1270 kg with an average of 509 

kg’s of chokka caught per jigging session. Chokka jig CPUE ranged from 0.16 - 1.23 kg/man/min 

with an average of 0.5 kg/man/min over all jigging sessions.  
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Table 1. Chokka jig catch, effort and CPUE recorded during dedicated jigging sessions in the 2016 

closed season research cruise. 

 

 

Presence 

 

One pinniped species and four cetaceans species were sighted during the 10 day trip. These 

consisted of Cape fur seal (Arctocephalus pusillus pusillus), bottlenose dolphin (Tursiops spp.), 

common dolphin (Delphinus spp.), brydes whale (Balaenoptera brydei) and humpback whale 

(Megaptera novaeangliae). 

 

Pinnipeds 

 

Cape fur seals were the most frequently observed species. A total of 98 seals were sighted near the 

vessel (<100 m) at 48 separate locations over the 10 day cruise period (Table 2). Seals (n=47) were 

present during 85% of all dedicated jigging sessions (n=20), during daytime and at night. On 70% 

of jigging sessions 1-2 seals were already present at known spawning locations upon arrival. When 

seals were present in the vicinity of the vessel their numbers ranged from 1-5 seals with an average 

of 2.7 seals present per jigging session.  

 

During three jigging sessions no seals were present during the entire session. On two jigging 

sessions no seals were present upon arrival, but seals arrived at the site 22 min and 25 - 43 min after 

jigging sessions were initiated. On nine jigging sessions (45%) where seals were already present on 

Jigging 

session
Date Area Lat Long

Depth 

(m)

Session start 

time

Session 

end time

Total 

jigging 

time (min)

Catch 

(kg)

Crew 

actively 

jigging

CPUE 

(kg/man/mi

n)

1 31/10/2016 Maitland River 34°00.268 25°17.280 31 7:45 PM 8:22 PM 37 93 12 0.21

2 1/11/2016 Tsitsikamma 33°06.681 24°20.428 32 1:35 PM 2:32 PM 57 282 12 0.41

3 1/11/2016 St.Francis Bay 33°59.83 25°14.601 39 11:37 PM 5:00 AM 323 561 11 0.16

4 2/11/2016 Maitland River 34°00.746 25°18.958 30 7:20 AM 10:00 AM 280 636 12 0.19

5 2/11/2016 Blue Horizon Bay 34°00.198 25°15.28 40 1:45 PM 2:20 PM 35 516 12 1.23

6 2/11/2016 Blue Horizon Bay 33°59.838 25°14.68 38 5:33 PM 6:00 PM 27 212 12 0.65

7 3/11/2016 Jeffreys Bay 34°03.982 24°59.174 32 6:40 AM 9:30 AM 170 810 12 0.40

8 3/11/2016 St.Francis Bay 34ᵒ09.935 24ᵒ54.744 37 5:28 PM 6:50 PM 82 442 12 0.45

9 3/11/2016 St.Francis Bay 34ᵒ09.790 24ᵒ54.525 35 7:20 PM 8:50 PM 90 443 12 0.41

10 3/11/2016 St.Francis Bay 34ᵒ09.790 24ᵒ54.525 27 9:20 PM 10:45 PM 85 359 12 0.35

11 4/11/2016 Jeffreys Bay 34ᵒ03.885 24ᵒ59.077 32 6:12 AM 6:50 AM 38 248 12 0.54

12 4/11/2016 Jeffreys Bay 34ᵒ02.108 25ᵒ03.976 36 7:30 AM 9:20 AM 110 714 12 0.54

13 4/11/2016 St.Francis Bay 34ᵒ09.981 24ᵒ54.731 36 11:00 AM 11:57 AM 57 335 12 0.49

14 4/11/2016 Mosterts 34ᵒ12.573 24ᵒ46.574 32 1:44 PM 2:24 PM 40 443 12 0.92

15 4/11/2016 Mosterts 34ᵒ10.967 24ᵒ38.664 21 6:06 PM 7:38 PM 92 444 12 0.40

16 5/11/2016 St.Francis Bay 34ᵒ10.001 24ᵒ54.783 36 7:15 AM 9:25 AM 130 880 12 0.56

17 5/11/2016 Jeffreys Bay 34ᵒ03.891 24ᵒ59.073 32 5:10 PM 7:37 PM 147 1270 12 0.72

18 6/11/2016 Jeffreys Bay 34ᵒ09.992 24ᵒ54.781 36 5:50 AM 8:20 AM 150 979 12 0.54

19 7/11/2016 Port Alfred 33ᵒ35.408 27ᵒ00.872 36 6:22 AM 7:07 AM 45 191 12 0.35

20 7/11/2016 Kleinemonde ? ? ? 9:44 AM 10:53 AM 69 325 12 0.39
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spawning locations they were later joined by other seals observed arriving anything from 11 min up 

to 87 min after jigging sessions were initiated. 

 

Table 2. Number of seals present in the vicinity of the vessel (<100 m) during the 2016 closed 

season research cruise. 

Date Session Area Lat Long 

Seals 

present 

upon 

arrival 

Total 

seals 

present 

31/10/2016 Jigging Maitland River 34°00.268  25°17.280 2 5 

1/11/2016 Searching St.Francis Bay 34°12.7  24°47.0 1 1 

1/11/2016 Searching St.Francis Bay 34°12.5 24°46.59 1 1 

1/11/2016 Searching Oyster Bay 34°11.865 24°40.654 1 1 

1/11/2016 Searching Oyster Bay 34°11.78 24°38.89 1 1 

1/11/2016 Searching Tsitsikamma 34°06.9 24°20.5 2 2 

1/11/2016 Jigging Tsitsikamma 33°06.681 24°20.428 1 3 

1/11/2016 Jigging St.Francis Bay 33°59.83 25°14.601 0 1 

2/11/2016 Searching Maitland River 34°00.395 25°17.861 2 2 

2/11/2016 Jigging Maitland River 34°00.746 25°18.958 1 5 

2/11/2016 Jigging Blue Horizon Bay 34°00.198 25°15.28 1 1 

2/11/2016 Searching Maitland River ? ? 2 2 

2/11/2016 Jigging Blue Horizon Bay 33°59.838 25°14.68 2 2 

2/11/2016 Searching Gamtoos River 33°59.1 25°09.6 1 1 

3/11/2016 Resting Jeffreys Bay 34°02.104 25°04.042 2 2 

3/11/2016 Searching Jeffreys Bay 34°04.47 24°69.16 1 1 

3/11/2016 Jigging Jeffreys Bay 34°03.982 24°59.174 0 0 

3/11/2016 Searching Jeffreys Bay 34°00.331 25°02.461 2 2 

3/11/2016 Searching Jeffreys Bay 34ᵒ03.873 24ᵒ59.095 0 0 

3/11/2016 Jigging St.Francis Bay 34ᵒ09.935 24ᵒ54.744 2 3 

3/11/2016 Jigging St.Francis Bay 34ᵒ09.790 24ᵒ54.525 0 0 

3/11/2016 Jigging St.Francis Bay 34ᵒ09.790 24ᵒ54.525 1 1 

4/11/2016 Jigging Jeffreys Bay 34ᵒ03.885 24ᵒ59.077 1 3 

4/11/2016 Jigging Jeffreys Bay 34ᵒ03.885 24ᵒ59.077 0 2 
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4/11/2016 Jigging Jeffreys Bay 34ᵒ02.108 25ᵒ03.976 1 3 

4/11/2016 Searching Jeffreys Bay 34ᵒ02.108 25ᵒ03.976 5 5 

4/11/2016 Jigging St.Francis Bay 34ᵒ09.981 24ᵒ54.731 0 0 

4/11/2016 Searching St.Francis Bay 34ᵒ11.55 24ᵒ53.144 3 3 

4/11/2016 Searching Cape St. Francis 34ᵒ12.511 24ᵒ51.085 1 1 

4/11/2016 Jigging Mosterts 34ᵒ12.573 24ᵒ46.574 2 4 

4/11/2016 Searching Mosterts 34ᵒ11.118 24ᵒ38.496 1 1 

4/11/2016 Jigging Mosterts 34ᵒ10.967 24ᵒ38.664 1 1 

5/11/2016 Jigging St.Francis Bay 34ᵒ10.001 24ᵒ54.783 2 5 

5/11/2016 Searching Gamtoos River 34ᵒ02.547 25ᵒ03.137 3 3 

5/11/2016 Searching Gamtoos River 34ᵒ02.114 25ᵒ03.981 1 1 

5/11/2016 Searching Gamtoos River 34ᵒ01.613 25ᵒ04.270 1 1 

5/11/2016 Searching Gamtoos River 34ᵒ01.466 25ᵒ05.056 1 1 

5/11/2016 Searching Gamtoos River 34ᵒ01.058 25ᵒ05.904 1 1 

5/11/2016 Searching Van Stadens 32ᵒ59.553 25ᵒ09.310 1 1 

5/11/2016 Searching Gamtoos River 33ᵒ59.016 25ᵒ09.825 1 1 

5/11/2016 Searching Gamtoos River 33ᵒ59.871 25ᵒ14.621 1 1 

5/11/2016 Searching Maitland River 34ᵒ00.245 25ᵒ15.292 3 3 

5/11/2016 Searching Maitland River 34ᵒ00.153 25ᵒ16.955 1 1 

5/11/2016 Searching Maitland River 34ᵒ00.788 25ᵒ19.051 1 1 

5/11/2016 Jigging Jeffreys Bay 34ᵒ03.891 24ᵒ59.073 0 3 

5/11/2016 Packing Jeffreys Bay 34ᵒ05.373 24ᵒ57.468 2 2 

6/11/2016 Jigging Jeffreys Bay 34ᵒ09.992 24ᵒ54.781 1 5 

6/11/2016 Travelling Schoenmakerskop 34ᵒ05.370 25ᵒ27.696 1 1 

7/11/2016 Jigging Port Alfred 33ᵒ35.408 27ᵒ00.872 1 2 

7/11/2016 Searching Port Alfred 33ᵒ33.816 27ᵒ04.393 1 1 

7/11/2016 Jigging Kleinemonde ? ? 1 1 

8/11/2016 Searching Sundays River 33ᵒ46.361 25ᵒ54.757 3 3 

 

The sex of most seals present in the vicinity of the vessel could not be identified with confidence, 

especially those that appeared to be subadults. On three occasions adult males could be identified. A 

total of 600 photographs were taken of some of the seals present during the 10day cruise. 

Photographs still need to be examined in an attempt to retrieve accurate sex and age data. 
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Cetaceans 

 

Bottlenose dolphins were observed on two occasions, and common dolphins on one. Group sizes 

ranging from 10-20 (Tursiops spp.) and 30 (Delphinus spp.) were sighted outside of dedicated 

jigging sessions during catch processing or searching events. Four humpback whales and four 

brydes whales were observed on six occasions roughly 100 – 800 m from the vessel, during both 

jigging sessions and searching events.  

 

Behaviour 

 

Pinnipeds 

 

Seals displayed a range of behaviours in the vicinity of the vessel (Table 3). Photographic images of 

some of the behaviours taken during the cruise are summarized in Appendix A. 

 

Table 3. The range of behaviours displayed by Cape fur seals in the vicinity (<100 m) of the vessel 

during dedicated jigging sessions in the 2016 closed season research cruise. 

 

 

Table 4 below summarizes the percentage of jigging sessions (where seals were present) where each 

behaviour was recorded.  

 

Jigging 

session
Date Lat Long

Seals 

aleady 

present 

upon arrival

Seal 

behaviour 

upon arrival

Total seals 

present by 

end of 

session

All seal behaviours observed during session

Times seals 

observed 

preying 

naturally on 

squid at the 

surface

1 31/10/2016 34°00.268 25°17.280 2 foraging 5 foraging, snatching, diving 1

2 1/11/2016 33°06.681 24°20.428 1 resting 3 snatching, resting, swimming, diving 0

3 1/11/2016 33°59.83 25°14.601 0 1 resting 0

4 2/11/2016 34°00.746 25°18.958 1 foraging 5 foraging, diving, swimming, grooming, resting 2

5 2/11/2016 34°00.198 25°15.28 1 resting 1 resting 0

6 2/11/2016 33°59.838 25°14.68 2 resting 2 resting, swimming 0

7 3/11/2016 34°03.982 24°59.174 0 0 0

8 3/11/2016 34ᵒ09.935 24ᵒ54.744 2 foraging 3 foraging, swimming, diving 10

9 3/11/2016 34ᵒ09.790 24ᵒ54.525 0 0 0

10 3/11/2016 34ᵒ09.790 24ᵒ54.525 1 swimming 1 swimming, diving 0

11 4/11/2016 34ᵒ03.885 24ᵒ59.077 0 2 swimming, diving, foraging, 1

12 4/11/2016 34ᵒ02.108 25ᵒ03.976 1 resting 3 resting 0

13 4/11/2016 34ᵒ09.981 24ᵒ54.731 0 0 0

14 4/11/2016 34ᵒ12.573 24ᵒ46.574 2 foraging 4 foraging, swimming, diving, resting 4

15 4/11/2016 34ᵒ10.967 24ᵒ38.664 1 diving 1 diving 0

16 5/11/2016 34ᵒ10.001 24ᵒ54.783 2 diving 5 diving, resting, grooming, foraging 1

17 5/11/2016 34ᵒ03.891 24ᵒ59.073 0 3 resting, swimming, snatching, grooming, diving, foraging 1

18 6/11/2016 34ᵒ09.992 24ᵒ54.781 1 grooming 5 grooming, diving, swimming, foraging, resting, 1

19 7/11/2016 33ᵒ35.408 27ᵒ00.872 1 foraging 2 foraging, diving 2

20 7/11/2016 ? ? 1 foraging 1 foraging, diving 1
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Table 4. Percentage of jigging sessions where each seal behaviour was recorded. 

 

 

On 76% of jigging sessions when seals were present, behaviours unrelated to jigging operations 

(indicative of natural foraging) was observed. These behaviours consisted of events when seals 

were seen actively hunting squid at the surface (termed foraging in this report) as well as events 

where seals were observed making repeated prolonged dives (at least two dives, termed diving). 

Active foraging behaviour (visual predation events of seals hunting chokka on the surface, n=24) 

was observed during 59% of jigging sessions when seals were present. Most importantly, 57% of 

seals that were already present on fishing locations upon arrival were observed displaying 

behaviour indicative of natural foraging before jigging sessions were initiated. 

 

Cetaceans 

 

Bottlenose dolphins were only sighted on two occasions. On the first occasion a pod of 10-20 

individuals were observed travelling east towards the vessel. The pod was observed approaching the 

vessel from ~200 m away, arriving and travelling right past the vessel (<5 m) roughly 2 min after 

the jigging session was terminated. The whole pod was travelling fast, porpoising until out of view. 

On the second occasion a pod of 10 bottlenose dolphins were approached by the vessel after the 

skipper sighted them from a distance, milling in an area. Upon arrival the pod continued this 

behaviour and baitfish was seen on the echo sounder. Common dolphins were only sighted on one 

occasion, a pod of 30 individuals travelling west roughly 800 m from the vessel.  

 

Four brydes whales were observed surfacing on separate occasions while the vessel was travelling 

fast in westerly and easterly directions, between 100 m and 300 m from the vessel. Two humpback 

whales were observed surfacing on separate occasions while travelling west, roughly 500 m from 

the vessel. The other two humpback whales were observed breaching 300 m and 800 m from the 

vessel respectively. 

 

Behaviour %

Diving 76

Foraging 59

Resting 59

Swimming 53

Grooming 24

Snatching 15
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Extent of operational interactions 

 

Pinnipeds 

 

Only minor operational interactions with squid jigging operations were observed. Events are 

summarized in Table 5 below.  

 

Table 5. Operational interactions recorded between Cape fur seals and dedicated jigging operations 

during the 2016 closed season research cruise. 

 

 

On 70.5% of jigging sessions when seals were present, they were involved in activities related to 

jigging operations. On 50% of all jigging sessions seals were observed swimming <5 m from the 

vessel among jigging lines (n=23). No entanglement of lines caused by seals was observed. On 

17.6% of jigging sessions when seals were present, a total of 5 squid were snatched from jigging 

lines or damaged in the attempt. On 45% of all jigging sessions diving seals were observed to cause 

minor disturbances to spawning squid masses. This consisted of the visible scattering/dispersal of 

squid aggregations as seen on the echo sounder immediately after a seal was observed diving in the 

Jigging 

session
Date Area Lat Long

Squid 

snatched from 

lines

Times diving seals 

scatter/disperse squid 

under vessel temporarily 

as seen on echo sounder 

immediately after a dive 

is observed

Times seals 

observed swimming 

among lines <5 m 

from boat

1 31/10/2016 Maitland River 34°00.268 25°17.280 1 3 2

2 1/11/2016 Tsitsikamma 33°06.681 24°20.428 3 4

3 1/11/2016 St.Francis Bay 33°59.83 25°14.601

4 2/11/2016 Maitland River 34°00.746 25°18.958 1 1

5 2/11/2016 Blue Horizon Bay 34°00.198 25°15.28

6 2/11/2016 Blue Horizon Bay 33°59.838 25°14.68 1 2

7 3/11/2016 Jeffreys Bay 34°03.982 24°59.174

8 3/11/2016 St.Francis Bay 34ᵒ09.935 24ᵒ54.744 2

9 3/11/2016 St.Francis Bay 34ᵒ09.790 24ᵒ54.525

10 3/11/2016 St.Francis Bay 34ᵒ09.790 24ᵒ54.525 1

11 4/11/2016 Jeffreys Bay 34ᵒ03.885 24ᵒ59.077 1 1

12 4/11/2016 Jeffreys Bay 34ᵒ02.108 25ᵒ03.976

13 4/11/2016 St.Francis Bay 34ᵒ09.981 24ᵒ54.731

14 4/11/2016 Mosterts 34ᵒ12.573 24ᵒ46.574

15 4/11/2016 Mosterts 34ᵒ10.967 24ᵒ38.664

16 5/11/2016 St.Francis Bay 34ᵒ10.001 24ᵒ54.783 4 2

17 5/11/2016 Jeffreys Bay 34ᵒ03.891 24ᵒ59.073 1 1 7

18 6/11/2016 Jeffreys Bay 34ᵒ09.992 24ᵒ54.781 1 1

19 7/11/2016 Port Alfred 33ᵒ35.408 27ᵒ00.872 1

20 7/11/2016 Kleinemonde ? ? 1



The impact of marine mammals on chokka squid CPUE 2016 
 

24 

 

vicinity of the vessel. A total of 14 such disturbance events were recorded. Often the dive trail of 

the seal was seen on the echo sounder in combination with scattering squid as the seal approached 

the spawning mass (Figure 3). Disturbances caused only temporary scatterings/dispersals of squid, 

with spawning masses regrouping 10 sec - 1 min later. Seals never caused squid to disperse for 

longer periods or even permanently from the area. 

 

 

Fig 3. Snapshots of the echo sounder while anchored, showing a) a seal diving towards a spawning 

aggregation, causing squid to scatter temporarily and then regroup shortly after ascending, and b) a 

seal swimming over egg beds, then ascending, after which spawning squid regrouped. On both 

occasions spawning squid clearly scattered or were absent temporarily from the site when in close 

proximity to seals, and were observed regrouping ~15 sec to 1 min later as seals started to ascend. 

White circular areas indicate spawning disruptions, while dashed lines indicate the movement of 

seals through the water column.  

 

Cetaceans 

 

No operational interactions were observed between cetaceans and jigging operations during the 

cruise.  

 

a b 

Seal 

Seal 

squid 

squid 
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Skipper, jigging crew and vessel traffic disturbance to seals 

 

The skipper used his knowledge of seals when searching for squid spawning aggregations, often 

deliberately approaching areas where seals were seen resting/swimming/foraging at the surface. 

When seals were approached (sometimes within up to 5 m), and when the anchor was lowered to 

initiate a jigging session in their presence, seals appeared to continue their initial behaviour and 

remained in the area throughout the session. Nor the skipper neither crew took part in any activities 

related to scaring/chasing/shooting seals and dolphins when they came close to the vessel (<10m). 

There was no evidence of negative impacts on seals from jigging operations or searching events. 

 

Effect of marine mammal presence and operational interference on chokka jig CPUE 

 

Pinnipeds 

 

A overview of the number of seals present, operational interaction events and chokka jig CPUE for 

each dedicated jigging session is presented in Figure 4 below. 

 

 

Fig 4. Overview of independent observational data on seal presence, operational interactions and 

chokka jig CPUE over 20 dedicated jigging sessions during the 2016 closed season research cruise. 

 

Shapiro-Wilke tests revealed non-normal distribution of the data. Significant positive correlations 

between variations in the number of operational interaction events and numbers of seals present 

were found for two of the three types of interactions observed, namely squid dispersals (p<0.05) 

and seals swimming <5 m among lines (p<0.05) (Table 6). There was no significant correlation 

between the number of squid depredations and variations in the number of seals present during 

jigging sessions (p>0.05) (Table 6).  
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Table 6. Non-parametric Spearman Rank correlation results of operational interactions with seal 

presence over 20 dedicated jigging sessions during the 2016 closed season research cruise. 

 

 

No significant correlations were found between the number of seals present, or any operational 

interaction events, and variations in chokka jig CPUE (p>0.05) (Table 7). 

 

Table 7.  Non-parametric Spearman Rank correlation results of seal presence and operational 

interactions with chokka CPUE over 20 dedicated jigging sessions during the 2016 closed season 

research cruise. 

 

 

Cetaceans 

 

Inclusion of dolphin sighting data to evaluate the effects on chokka jig CPUE was not possible as 

no cetaceans were recorded in the vicinity of the vessel during dedicated jigging operations. 

 

DISCUSSION 

 

Advantages of evaluating operational interactions during the closed season 

 

Potential influences from fleet traffic during the open season 

 

During the open season the chokka industry is highly competitive, with a maximum of 136 

commercial jigging vessels operating on the main inshore spawning grounds. Vessels often clump 

together on various spawning locations while targeting chokka aggregations (Appendix C). 

According to Sauer (1995) and reports from skippers (pers. comm. 2016), the arrival of additional 

vessels and a increase in jigging (and anchoring) activity on any particular spawning location may 

n df Rs P

Seal presence vs. squid dispersals/disturbances 20 18 0.573 0.008

Seal presence vs. squid depredations 20 18 0.339 0.144

Seal presence vs. seals swimming <5 m among lines 20 18 0.602 0.005

n df Rs P

CPUE vs. seal presence 20 18 0.157 0.509

CPUE vs. seals swimming <5 m among lines 20 18 0.159 0.504

CPUE vs. squid depredations 20 18 -0.027 0.911

CPUE vs. squid dispersal/disturbance 20 18 -0.004 0.986
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cause disruptions to spawning behaviour, and eventually catches and catch rates, especially when 

targeting recently formed spawning concentrations where only a few egg strands have been 

deposited. Concentrations of vessels may also cause additional disturbances by re-anchoring 

repeatedly when changes in wind and current directions causes boats to drift off spawning locations. 

During this process dragging anchors and anchor chains may damage egg beds, scatter squid, and 

cause entanglements of anchor chains, which cause even further disturbances and loss of fishing 

time. Some skippers may even terminate jigging sessions and travel to other areas when too many 

vessels arrive at a site causing unwanted disturbances to squid aggregations and fishing operations 

(pers. comm. chokka skipper 2016). High fleet traffic during the open season may also have 

unknown influences on seal foraging behaviour in the vicinity of spawning locations. These are all 

external factors that could potentially influence the accurate estimation of the effect of seals on 

chokka jig CPUE. It would also be difficult to distinguish natural foraging behaviours from learnt 

behaviours during the open season, especially for seals present in the vicinity of known spawning 

locations, as most sites will already be occupied by the jigging fleet upon arrival. The closed season 

research cruise therefore allowed for a unique opportunity to record marine mammal behaviour and 

interactions with jigging operations without additional influences/disturbances from other jigging 

vessels and the usual open season fleet traffic. 

 

Potential influence of time spent jigging per location during the open season 

 

During the open season jigging vessels may spend longer hours and even up to days on one 

spawning location if a good spawning mass is found, especially if good catches prevail. Besides 

reaching the 10 ton allowable catch limit, one of the aims of skippers during the closed season 

research cruise is to spend less time per jigging location and more time testing a whole range of 

known spawning sites. This would increase a skippers chances of finding suitable jigging locations 

once the season re-opens, based on the information gathered during the research cruise a month 

prior. This behaviour/methodology was also adopted by the skipper during this study, and ensured 

that a wider area more representative of the main inshore spawning grounds was ‘sampled’ for seal 

presence, behaviours and interactions.   

 

Presence 

 

Pinnepeds 
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Due to considerable overlap between seals and spawning locations where jigging operations were 

performed (85%), as well as the large proportion of jigging sessions (70%) where seals were 

encountered already foraging or resting upon arrival, the potential for conflict between Cape fur 

seals and the squid jigging industry is considered high.  

 

Although only small numbers of seals were present during jigging operations, results suggests that 

the average number of seals present in the vicinity of jigging vessels may have doubled since the 

last assessment, from 1.3 seals in 1995 (Stewardson 2001) to 2.7 seals in 2016 (this study). The 

high number of vessels (5–20) sometimes anchored and actively jigging within close proximity of 

each other may be why a slightly lower range of seals (1–4 vs. 1–5) was observed during jigging 

sessions in the open season by Stewardson (2001). Some seals may have been hidden from view 

behind other vessels fishing in close proximity on the same spawning locations. Also, at least some 

of the observational data collected during Stewardson (2001) were recorded during jigging trips 

conducted in winter and spring, when differences in seal presence may have been influenced by 

differences in squid abundance and behaviour, possibly influencing seal foraging behaviour and at-

sea distribution. Due to this, direct comparisons of the data cannot be made. Therefore, although 

plausible, it is currently not possible to determine whether the average number of seals present in 

the vicinity of jigging vessels have indeed doubled over the past 20 years. More substantiated data 

collected over all seasons during the open season are needed to confirm/validate this. 

 

Cetaceans 

 

The frequency and number of dolphins (Tursiops and Delphinus spp.) encountered during the cruise 

were just as low as in Stewardson (2001), suggesting that interactions between cetaceans and 

jigging operations remain a rare and unpredictable occurrence.  

 

Behaviour 

 

Pinnipeds 

 

It is possible that at least some of the natural foraging and diving behaviours observed in the 

vicinity of the vessel may have been related to jigging operations. Some of the depredation events 

may have gone unnoticed by fishermen during the jigging process, especially squid taken off lines 
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at depths beyond the visibility range in the water column. However, this is unlikely, due to 

dedicated independent observations, as well as instructions given to fishermen to immediately 

report any events where seals were either seen taking squid from lines or thought to pull heavily on 

lines in the attempt to remove them from jigs. 

 

Cetaceans 

 

On the few occasions that dolphin pods were sighted, they appeared to be unaffected by the 

presence of the vessel and were observed either travelling fast or encountered already milling in an 

area while the vessel was travelling in search of squid.  

 

Extent of operational interactions 

 

Pinnipeds 

 

Although Cape fur seals were involved in a range of activities related to jigging operations in 70% 

of all jigging sessions (where they were present), the number and frequency of such interactions per 

jigging session was minimal. This suggests that the impact of negative interactions on chokka 

catches are negligible. Similar results were reported by Stewardson (2001), suggesting that the 

extent of negative interactions with jigging operations has most likely not increased since the 

previous assessment. Although it is acknowledged that seals may at times have considerable impact 

on chokka catches, the extent of depredation and disturbance events recorded during the 2016 

closed season research cruise was found to be negligible, with no significant impact on jigging 

operations or overall catches. There is therefore no scientific evidence that current levels of 

interactions between seals and jigging operations during the peak spawning season significantly 

impacts on catches.  

 

The characteristics of spawning mass disruption/dispersal events by seals picked up on the echo 

sounder immediately after seals were observed diving in the vicinity of the vessel were similar to 

underwater observations recorded by Smale et al. (2001). In their case, they were able to observe 

extreme responses of squid over the egg beds. On arrival of a seal, all squid in view simultaneously 

turned dark and then jetted away from the egg bed. During their observations they recorded squid 

reacting ~6.5 sec before a seal was recorded on the underwater video, at which time the squid mass 

dispersed/scattered away from the field of view (>10 m) and stayed away for ~1.5 min (vs. 10 sec – 
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1 min in this study) after the seal had disappeared from the part of the egg bed in front of the video 

recorder. This indicates that seal disturbances/predation on spawning squid as observed on the echo 

sounder during the present study is comparable to underwater observations of Smale et al. (2001), 

and may be insufficient to cause squid to disappear from egg beds for long periods of time. 

 

As expected, there were significant positive correlations between variations in the number of 

operational interaction events and numbers of seals present for two of the three types of interactions 

observed, namely squid dispersals and seals swimming <5 m among lines. There was no significant 

correlation between the number of squid depredations and variations in the number of seals present 

during jigging sessions, possibly due to the low frequency and occurrence of depredation events 

during the study period. Results suggests that higher numbers of seals present in the vicinity of a 

vessel increases the potential for squid dispersals/scattering and the number of times seals may 

come close to the vessel among jigging lines.  

 

Cetaceans 

 

There are limited independent observational data on interaction events between dolphins and squid 

jigging operations. Smale et al. (2001) observed predator-prey behaviours on the main spawning 

grounds through underwater SCUBA-surveys and video-footage recordings. During their study 

dolphins caused the most extreme response of spawning squid. They recorded pods of 5-30 

bottlenose dolphins (Tursiops aduncus) moving rapidly towards spawning squid, where most of the 

pod simultaneously spent several minutes underwater. From this they inferred that pods hunt squid 

in a pack or co-operative groups. Immediately as dolphins appeared into view squid rapidly escaped 

from the spawning site. On one occasion, a pod of 30 bottlenose dolphins was seen from the vessel 

approximately 1 km away, rapidly approaching the spawning bed. The squid disappeared from the 

echo trace and jigging was no longer successful ~30 sec before they arrived on the site. They were 

observed spending ~5 min in the area and egg beds remained devoid of squid for 30 min after they 

left. This was repeated 3 times, but after the third visit squid did not regroup over the spawning bed 

for at least 1 hour. Their absence from the egg bed was confirmed by direct underwater observation 

by research divers. They also observed large pods (up to 1000) of common dolphins (Delphinus 

capensis) often passing through egg beds and spawning squid masses, sometimes returning several 

hours later. During these disturbances disruptions were caused to spawning processes and squid also 

disappeared from echo traces, suggesting they dispersed well away from egg beds. 
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During the present study, bottlenose dolphins and common dolphins were only recorded in the 

vicinity of the vessel on three occasions, all outside of dedicated jigging operations. There were 

thus no observations of operational interactions such as disruption to catches. As observed in 

Stewardson (2001), it appears that interactions between dolphins and jigging operations remain rare 

and difficult to predict. This is supported by the small number of stranded dolphins found with 

gunshot wounds in the study area (PEM unpublished data). The low occurrence of such events may 

be due to dolphins travelling fast and foraging in large pods (20-1000), often moving quickly 

through spawning locations. Nevertheless, it is acknowledged that when interactions between 

dolphins and jigging operations do occur, they can significantly impact on chokka catches and 

CPUE, often causing squid to disperse for hours or even permanently from the area, in which case 

fishermen are forced to terminate jigging and search for alternative spawning sites (Smale et al. 

2001, Stewardson 2001, chokka skippers pers. comm. 2016). In order to produce meaningful 

estimates of overall impact on the jigging industry, more independent observations of such 

occurrences are needed.  

 

Effect of marine mammal presence and operational interference on chokka jig CPUE 

 

Pinnipeds 

 

No significant correlations were found between the number of seals present, or operational 

interference, and chokka jig CPUE. These results suggests Cape fur seals did not produce a 

significant effect on variations in CPUE. There is therefore no evidence that current levels of 

interactions between seals and jigging operations during the peak spawning season significantly 

impacts on chokka jig catch rates. These results are especially important as for the past three years 

(since 2014) there has been two annual closed seasons imposed on the fishery, three months in 

winter (June-August) and one month in summer (October/November). As seal-fisheries interactions 

(specifically disruptions and damage) were reported to occur predominantly in winter (Stewardson 

2001), commercial jigging now only takes place in summer, autumn and spring, when impacts from 

seals have previously been reported to be minor by some members of the industry.  
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Cetaceans 

 

Dolphin sighting data were insufficient to be included in evaluating the effect on chokka jig CPUE. 

There remains a need for independent observational data on interactions between dolphins and 

jigging operations as skippers report such disturbances to be substantial when they do occur. 

 

Learnt behaviour: Are seals attracted to jigging vessels? 

 

The Skipper used his knowledge of seals when searching for squid spawning aggregations, often 

deliberately approaching areas where seals were seen at the surface. Stewardson (2001) reported 

similar behaviour by a number of skippers during the open season. Both searching events and 

jigging operations during the present study did not appear to have any direct impact on seal 

behaviour, pointing to some evidence of possible conditioning of seals to jigging vessel activities 

over the past 30 years. 

 

According to Smale et al. (2001) it may be difficult for predators to predict the specific spawning 

site on any particular day because squid are serial spawners that use numerous spawning sites along 

the coast and are known to disperse away from egg beds at night (Sauer et al. 1997, 2000). 

Spawning concentrations are dynamic and may exchange >20% of its biomass per day with other 

concentrations (Lipinski et al. 1998). This may partly explain why, apart from seals already present 

on spawning locations upon arrival, additional seals were observed arriving in the vicinity of the 

vessel anything from 11 min up to 1h30min after jigging sessions were initiated. It is possible that 

these seals were searching for spawning aggregations in the surrounding area at the time, moving 

naturally from one spawning mass to the next. It is also possible that seals foraging in the 

immediate surrounding area (< 3km away) may have been attracted to the vessel. Seals may have 

adopted a learnt behaviour and become conditioned to jigging activities by associating vessels with 

scavenging opportunities (depredation) and the presence of squid aggregations (enhanced feeding 

conditions). The contribution of each of these scenarios is however difficult to determine and may 

very well vary between jigging sessions or periods of high vs. low prey availability.  

 

Potential solutions to conflict 

 

Several methods have been tested for keeping pinnipeds away from fishing gear, including “seal 

crackers” (underwater firecrackers), electronic acoustic harassment devices (AHDs), electric pulses, 
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underwater playback of killer whale Orcinus orca vocalisations and sweep frequency pulses 

(Shaughnessy et al. 1981, Wickens et al. 1992). In general, these methods have been effective on a 

short-term basis, but in the long-term, and with continuous use, seals learned to ignore or avoid the 

noises, rendering deterrents ineffective (Jefferson & Curry 1996; Sepulveda & Oliva 2005).  

 

Although Stewardson (2001) concluded that research was needed to develop effective long-term 

non-lethal methods of deterring seals from jigging operations, no such research has been conducted 

in South Africa since. Nevertheless, preliminary data presented here suggests that the development 

of such methods is currently unnecessary as observed operational interactions are minor with no 

significant overall impact on the jigging industry. More importantly, attempting to deter seals from 

jigging operations may in fact have negative impacts on their natural foraging behaviour during the 

peak spawning period when high numbers of jigging vessels may target the majority of spawning 

locations along the Eastern Cape coast. 

 

Lavigne (2003) mentioned that the removal of ‘problem’ animals alone will also not provide a long-

term solution to operational conflicts. Harwood (1987) suggests that, if specific individuals 

repeatedly cause damage, targeted culling may only provide a localized, short-term solution, as it is 

probable that new feeding groups of seals will replace removed animals. Given that large numbers 

of ‘problem’ seals have been illegally shot by chokka fishermen over the past few decades, it 

appears that it has not been a successful solution. 

 

The only logical solution at present, and one that has not been tested, is a complete ban on the use 

and carrying of firearms on commercial squid jigging vessels. The difficulties of effectively 

enforcing such a ban is beyond the scope of this report.  

 

CONCLUSION AND RECOMMENDATIONS 

 

Main findings 

 

1) Although only small numbers of seals were present during jigging operations, results suggests 

that the average number of seals present in the vicinity of jigging vessels may have doubled 

since the last assessment by Stewardson (2001). However, more substantiated data collected 

over all seasons during the open season are needed to confirm/validate this.  
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2) Data suggests that the extent of negative interactions with jigging operations has not increased 

since the previous assessment by Stewardson (2001). Although it is acknowledged that seals 

may at times have considerable impact on chokka catches and catch rates, the extent of 

depredation and disturbance events recorded during the 2016 research cruise was found to be 

negligible, with no significant impact on jigging operations or overall catch rates. There is 

therefore no constructive evidence that current levels of interactions between seals and jigging 

operations during the peak spawning period significantly impacts on catches or catch rates.  

 

3) Cape fur seal presence overlapped considerably with known spawning locations, and seals were 

often found already foraging or resting on spawning aggregations upon arrival. The potential 

for conflict with the jigging industry is therefore considered high. 

 

4) The skipper used his knowledge of seals when searching for squid spawning aggregations, 

often deliberately approaching and anchoring in areas where seals were seen at the surface. 

Both searching events and jigging operations did not appear to have any direct impact on seal 

behaviour, pointing to possible conditioning of seals to jigging activities. 

 

5) It is concluded that seals and commercial jig fishermen compete for a common resource during 

the peak chokka squid spawning season on the main inshore spawning grounds.  

 

6) It remains unclear whether seals are attracted to jigging vessels to some degree, either directly 

to snatch a easy meal, or indirectly as an indication of enhanced feeding conditions through the 

association of vessels with squid aggregations (learnt behaviour). 

 

7) It appears that interaction events between dolphins and jigging operations remain rare and 

difficult to predict. Nevertheless, it is acknowledged that when such interactions do occur, they 

can significantly impact on chokka jig catches and CPUE, often causing squid to disperse for 

hours or even permanently from the area (Smale et al. 2001, Stewardson 2001). More 

substantiated independent observations of such occurrences are needed in order to produce 

meaningful estimates of overall impact on the jigging industry. 
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Recommendations and directions for future research 

 

1) The Cape fur seal stranding database should be analysed for relationships between the 

frequency of seal strandings and open vs. closed chokka seasons over the past 10 years. Exact 

dates of open/closed seasons over the past 10 years should be requested from DAFF 

compliance section in Port Elizabeth (George Kant). 

 

2) The stranding database should be analysed for relationships between the frequency of seal 

strandings and years of good vs. poor chokka catches. Catch data per grid/block spanning 

2006–2016 should be requested from DAFF. 

 

3) All findings reported here should be confirmed with more intensive monitoring. Comparative 

research using similar methods outlined here should be conducted during the open season. 

Research should also focus on comparisons of seal presence and impacts during early spring 

and late autumn vs. summer jigging operations, when there are huge differences in localized 

chokka abundance and size ranges (Olyott et al. 2007). This will require placing dedicated 

observers on a range of commercial jigging vessels during the open season. 

 

4) Skipper questionnaires similar to those of Stewardson (2001) should be developed, re-

distributed and returned anonymously. There is a need for updated information on the current 

perception of the jigging industry, the proportion of skippers and crew still engaged in 

deliberately killing/shooting seals, and the extent of mortality from such practices. These data 

are essential to estimate the impact on the local seal population and to design effective 

management and mitigation strategies that will ensure ecologically sustainable fishing 

practices.  

 

5) Preliminary data suggests that the development of effective non-lethal methods to minimize 

conflict and deter seals from jigging activities (as recommended by Stewardson 2001) is 

currently unnecessary and may even be detrimental to the local population. 

 

6) To control negative impacts from illegal shooting by the jigging industry it is recommended 

that restrictions be placed on the use and carrying of firearms on chokka boats. Such a ban is 

currently being considered by DAFF (Dorfling 2016a), and was previously recommended by 

Kirkman (2006). How this will be enforced is beyond the scope of this report. 
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APPENDICES 

 

Appendix A. Numbers of Cape fur seal carcasses recovered in the Eastern Cape, 2007-2016. Years 

are from the 1
st
 of October of the previous year to the 30

th
 of September of the given year. 2007 

only includes 10 months. (Taken from Hofmeyr 2016). 
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Appendix B. Selected Cape fur seal behaviours observed in the vicinity of the vessel during jigging 

sessions and searching events. 

Resting 

 

Socializing 

 

Grooming 

 

Swimming 
 

 

Diving 

 

Foraging 
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Appendix C. Concentrations of  commercial jigging vessels targeting chokka spawning locations 

off a) Maitlands River mouth, b) Blue Horizon Bay, and c) Gamtoos River mouth during September 

and October 2016.  
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