CAUGHT IN THE MIDDLE
A Reassessment of Shore-Based Linefishery
Between Two Marine Protected Areas
In South Africa

Master Thesis
at
University of Bremen (Faculty for Biology and Chemistry)
Thesis submitted in partial fulfilment of the requirements for the degree of Masters in
Ecology (November 2015)

Author:
Name:

Lisa Schroeter

E-Mail:

lschroeter@posteo.de

Official supervisors:

Prof. Dr. Thomas Hoffmeister (University of Bremen),
Dr. Werner Ekau (Leibniz-Center for Tropical Marine Ecology),

Additional supervisor: Dr. Mark Brown (Nature’s Valley Trust)

“No water, no life. No blue, no green.
Far and away, the greatest threat to the ocean, and thus to ourselves, is
ignorance.”

-

Dr. Sylvia Earle

Acknowledgements
Firstly, all anglers, who have halted their fishing trips and took the time to answer my
questions, are sincerely thanked. Without their patience and cooperation this project
would have been unthinkable.
I would like to extend my gratitude to my supervisors, Dr Mark Brown, Prof Thomas
Hoffmeister and Dr Werner Ekau for their guidance and support throughout the course of
the project and for reviewing some of the previous drafts of this thesis. Furthermore I am
grateful for the indispensable financial support received from the German Academic
Exchange Service and the Kellner-Stoll-Stiftung für Klima und Umwelt. Selwyn Adelson
and Sue Bellis are thanked for supporting the project with the provision of a car to reach
the study sites.
My gratitude also goes to Felix Zundel, who has collected data for the initial four months
of this project and spent innumerable hours and weekends patrolling beaches and
interviewing anglers. Furthermore I would like to thank everyone, who has contributed
their time and energy to accompany me in the field: Robin Fokker and everyone from the
ORCA Foundation Team.
Furthermore Prof Paul Cowley and Kyle Smith are thanked for their insights into the initial
project eleven years ago. Kyle’s knowledge and expertise on the local ichthyofauna and
angler community were irreplaceable.
Lastly, I would like to thank my family for supporting me to follow the route to South Africa
and making it possible for me to receive a Master’s degree. Special thanks go to Rickus
Els, who did not only help out on fieldwork days, but supported me wherever he could in
all stages of the project.

i

Abstract
Overfishing and pollution are two major threats to the marine environment. Sources for
such disturbances are often sought in commercial operations alone, while the impacts of
recreational fishing activities were long underestimated or ignored. This study
investigated the environmental impacts of shore-based linefishery in the Plettenberg Bay
in South Africa, which borders two Marine Protected Areas. Roving Creel Surveys were
conducted between September 2014 and August 2015 in order to obtain catch and effort
data as well as socio-economic information on local marine resource user groups.
Furthermore monthly litter samplings were performed to quantify the proportion of debris
that originated from angling activities.
The study revealed that angler demographics have undergone only minimal changes
since 2003, but the subsistence-angling sector has grown since. Severe declines in
fishing effort, catch numbers and catch rates as well as the dominance of fastreproducing species indicate an unsustainable use and overexploitation of marine
resources in the Plettenberg Bay area. Angling pressure is concentrated on few species.
Two linefish species were found to be of particular concern, both of which require a stock
re-assessment: White Steenbras (Lithognathus lithognathus) and Sand Steenbras
(Lithognathus mormyrus). Furthermore there was an indication that the Plettenberg Bay
fish communities might profit from the proximity to the Tsitsikamma Marine Protected
Area (MPA), as Shad individuals did not show any evident change in size frequency
distribution in the zone adjacent to the MPA, whereas there was a trend to smaller Shad
individuals in the two zones further away from the reserve.
It was also shown that anglers contributed a disproportionally large amount of debris to
the

environment.

The

consequences

of

angling-debris

pollution

need

further

investigation.
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1. Introduction
1.1.

General

The continuous global exploitation of marine resources is a rising threat for ecosystem
health and biodiversity. With a projected human population growth from 7.2 billion to 9.6
billion by 2050 (United Nations 2015) the global demand for fish, as an important source
for protein (FAO 2014), and the urgency for improved fish stock management will
continue to increase. It was recently estimated that 29% of commercially important
marine fish stocks are overexploited (FAO 2014). Traditionally the source of the decline
was exclusively sought for in large-scale commercial fishing operations, whereas the
contribution of small-scale fishing activities to the global fish exploitation was long underestimated and ignored (Cooke & Cowx 2004, Greer et al. 2014, Jacquet et al. 2010, Le
Manach et al. 2012, Zeller et al. 2006, 2007). Cooke and Cowx (2004) projected that
global fish production estimates may be up to 12% higher than assumed if recreational
catches were incorporated. This assessment does not include artisanal or subsistence
fishing harvests, which are often underrated and may contribute substantial quantities to
the total fish harvest in certain countries (Belhabib et al. 2014).
While commercial fishing operations focus on offshore regions, which are economically
profitable and easily accessible for large vessels, recreational and subsistence fishermen
operate throughout most of the world and generally from or close to the coast (Mc Phee
et al. 2002). Nearshore habitats serve as important feeding, nursery and breeding
grounds to many biologically and economically valuable fish species (Jackson 2001).
Frequent and enduring disturbance of such biodiversity supporting habitats may result in
alterations of the entire ecosystem. Although angling is generally considered to be more
environmentally compliant than commercial fishing, the ecological impacts of angling
include overexploitation of targeted fish species, truncation of age and size structure in
fish, loss of genetic diversity, increased mortality and sublethal effects on released fish,
trophic cascadal effects, trampling of nearshore vegetation and littoral organisms,
disturbance of wildlife, pollution as a result of lost fishing gear, general litter and lead
sinkers as well as the overexploitation of bait organisms (Cooke & Cowx 2004, Lewin et
al. 2006, McPhee et al. 2002).
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1.2.

Marine Linefishing in South Africa

Linefishing, defined as “the harvest of fish using hook and line” (Mann 2013), in South
Africa has a strong historical background reaching back to indigenous Khoi people and
first European voyagers in the 1500’s (DAFF 2014). The South African linefishery
however only developed its full exploitation potentials during the 19th and 20th century. In
1964 the South African government proclaimed the Tsitsikamma Marine Protected Area
(MPA) as Africa’s first and largest MPA and since 2001 also a no-take reserve. The
continuous depletion of linefish resources resulted in the implementation of the first
management framework in the 1980’s, which proved to be insufficient as fish stocks
continued to decline dramatically. With the onset of democracy in 1994, an apartheidbased natural resource use legacy was changed to restore dignity and human rights for
all South African citizens, including small-scale fishing communities (Sunde 2014).
Therefore the management of South African marine ecosystems contains a strong socioecological component. After the declaration of a State of Emergency for linefish
resources by the Minister of Environmental Affairs and Tourism in December 2000 an
improved management framework was put in place to reduce the fishing effort and in turn
pressure on species of concern (DAFF 2014, Mann 2013). Such restrictions included
species-specific size limits, bag limits, restricted fishing seasons, more no-take areas as
well as a total daily fishing limit for all linefishery sectors.
Today the South African linefishery includes the commercial, recreational and
subsistence sector, which together target about 200 species representing 9.1% of all fish
species occurring in South Africa. It is estimated that about 900,000 (Leibold and van Zyl
2008) recreational and 30,000 subsistence fishermen (Clark et al. 2002) are actively
fishing along the South African Coastline, the large majority of which harvest linefish
(DAFF 2014). Species abundance, composition and size classes of catches have
undergone severe changes over the years as a result of serial overfishing of endemic
reef fish species, such as Sparids, which are slow-growing and have complex lifehistories (van der Elst and de Freitas 1988, Mann 2013). Despite the reduction of
recreational fishing pressure through the implementation of improved fishing regulations
and the partial recovery of some species (Winker et al. 2012, 2013), 50% of all linefish
species are still considered depleted or heavily depleted because of highly efficient
fishing operations, illegal activities, unregulated subsistence fishing and a lack of
enforcements (DAFF 2014). 60% of South African line-fish species have not yet been
assessed and some of the currently existing assessments are out-dated (Mann 2013).
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Marine Protected Areas are considered an effective management tool in order to help
rebuild and protect over-exploited fish stocks and their effects are well studied (Halpern
2003, Kerwath et al. 2013, Lester et al. 2009, Mosquera et al. 2000, Roberts et al. 2000).
MPAs can protect marine biodiversity and simultaneously advance close-by fisheries
through spill-over effects (Kerwath et al. 2013) and have thus become a key international
spatial planning tool (Garcia et al. 2014, Sunde 2014). Through the proclamation of six
additional MPAs in the past years, South Africa has now got a network of 23 coastal (and
one off-shore) MPAs comprising 23.17% of South Africa’s coastline of which 9% are notake zones (Mann 2013, Sunde 2014).

1.3.

Marine Litter

Plastics are robust, mouldable and affordable and are increasingly applied in a variety of
commodities. Due to a rising demand for plastic, which lacks the ability to biodegrade
(Yoo et al. 1998), the plastic production sector has been expanding up to now and is
predicted to continue growing in future (Plastics Europe 2015). The ocean is located
downhill and downstream from most habitations; hence a large part of debris finally gets
blown or washed into the marine environment (Moore 2008). These debris items, which
are categorized as fragments derived from inland sources, are estimated to make up to
80% of the marine debris worldwide (Greenpeace 2006) and are more commonly found
in areas with high population densities (Hammer et al. 2012). Other sources of plastic
litter are marine or water way based, for example commercial and recreational fishing
activities (Bilcovic et al. 2014, Chiappone, M. et al. 2004, 2005, Hammer et al. 2012),
which can contribute a major part to marine debris (Eriksen et al. 2014, Thiel et al. 2013).
Accumulations in the marine environment are still increasing (Barnes et al. 2009, Eriksen
et al. 2014, Frias et al. 2014, Kako et al. 2014, Ryan et al. 2009). Commercial fishing is a
principal source of marine litter (McPhee et al. 2002), but the contribution of recreational
fishing activities to fishing related debris is often underestimated (Pearson et al. 2014).
Yorio et al. (2014) recently showed that up to 55% of the marine debris that was detected
in Northern Patagonia, originated from recreational fishing activities. Due to the high
abundance of fish, areas in close proximity to or directly on reefs are popular fishing
spots for recreational anglers. Sinkers or hooks, which are attached to monofilament
fishing lines, frequently get caught in pronounced three-dimensional reef structures.
Consequently cast-fishing lines have to be cut off the reel and remain on the reef, where
they can cause severe damage (Angiolillo et al. 2015, Chiappone et al. 2005, Yoshikawa
& Asoh 2004). The consequences for marine wildlife that ingest or get entangled in
debris items are often lethal (Gall & Thompson 2015, Laist 1997). Ingested plastic
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particles potentially contaminate fish or other marine organisms (Bakir et al. 2014, Della
Torre et al. 2014, Gauquie et al. 2015, Oehlmann et al. 2009, Tanaka et al. 2013). The
scale of litter contribution through recreational fishing and its effects on wildlife in South
Africa remain largely unstudied.

1.4.

The Plettenberg Bay Area

Plettenberg Bay is uniquely located and borders two Marine Protected Areas in South
Africa: The Robberg Reserve in the West, which includes a partial no-take zone, and the
Tsitsikamma MPA in the East, Africa’s oldest MPA, which is a strict no-take zone. The
bay connects two important breeding and recovery grounds for marine wildlife, forming
habitat for more than 200 fish species, many of which are of high ecological and
economic importance (Chadwick et al. 2014, SAN Parks 2012). It encompasses an
approximately 40 km long stretch of coastline including the popular holiday town
Plettenberg Bay with approximately 49,200 inhabitants (Statistics South Africa 2011).
The study area is bordered by an endangered dune system, which serves as an
important bird nesting site and is home to the largest Kelp Gull colony on the mainland of
South Africa (Enviro-Fish Africa 2010, Whittington et al. in press).
The bay was recently declared as one of six Mission Blue International Hope Spots in
South Africa and an Important Bird Area (IBA) and was thereby certified to be critical to
the health of the ocean (Cloete & Brown 2014, Marnewick et al. 2015), but it is not
formally protected. Only a few commercial fishing vessels have operated in the
Plettenberg Bay area since the 1990’s, whereas recreational and livelihood or
subsistence fishing remain important sectors until now (Clarke & Buxton 1989, Brouwer
et al. 1997, Mann et al. 2003). The subsistence sector is regarded as an unstable fishery,
with dynamic turnover rates strongly depending on employment opportunities in the area
(Smith, personal communication). Recreational fisheries are also potentially unstable due
to the high influxes of visitors in Plettenberg Bay of up to 35,000 during Easter and
65,000 visitors during December holidays (Smith 2005), many of which pursue fishing
activities. This causes a substantial increase in fishing effort during holiday periods (King
2005, Smith 2015) and consequently intensifies the recreational fishing pressure
dramatically over short intervals.
Three years after the declaration of State of Emergency for linefish resources in South
Africa, King (2005) assessed the potential impacts of shore-based fishing activities in the
Plettenberg Bay area with a combination of roving creel and access point surveys. In
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comparison with results from zones, which were fully (Tsitsikamma National Park) and
semi-closed (Rebelsrus – Cape St. Francis) for fishing activities, the low proportion of
non-migratory reef-associated species and smaller individuals in Plettenberg Bay
suggested a local depletion. King and Smith developed a Coastal Management Plan for
the sustainable use of marine resources in the Plettenberg Bay area (Smith et al. 2007),
which at present has not been implemented by the local municipality.

1.5.

Study Objectives

This study is part of a reassessment project of the Plettenberg Bay shore-based
linefishery a decade after the initial work carried out by King in 2003/04. To maximise the
comparability of results, King’s (2005) methodology was adopted. The study aimed to
identify long-term changes in fish abundance, species composition and size classes in
target species as a result of recreational fishing pressure in the Plettenberg Bay area.
In addition to previous work, this is the first study that investigates marine pollution on
Plettenberg Bay’s coastline and attempts to quantify the contribution of debris by the
angling community through regular litter sampling. Together with results from a separate
study, which conducted spatial fine-scale samplings of marine debris and beach user
groups, this project aims to reveal the first dataset assessing the dimension of pollution
through derelict fishing gear in Plettenberg Bay.
Furthermore, the collection of extensive data on angler demographics and attitudes is
essential to understand the social-ecological background and dynamics of the local
linefishery and is crucial for the development of tailored educational resources.
Plettenberg Bay’s unique location between to marine reserves with high fluctuations in
fishing pressure throughout the year, the availability of long-term data, the proximity to
small-scale fishing communities and the importance of Kelp-Gull (Larus dominicanus)
and Cape Cormorant (Phalacrocorax capensis) breeding sites in the area, made the site
particularly attractive for this study.
The study objectives are the following:
i.

Have the overall fishing effort, fish abundance, catch composition and species
specific size range changed in eleven years of continued fishing pressure?

ii.

Is there a gradient of fish abundance, diversity or species-specific size range with
increasing distance to Marine Protected Areas?

iii.

Do anglers know, accept and abide the regulations?
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iv.

How much marine debris occurs on the Plettenberg Bay coastline?

v.

How much of the marine debris origins from recreational fishing?
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2. Methodology
2.1.

Oceanographic Features and Sampling Sites

The bay is located in the southern African warm-temperate marine zoographic zone and
is minimally influenced by the Agulhas current, which transports large volumes of water
parallel to the coastline and turns offshore North of Tsitsikamma (Heemstra & Heemstra
2004). The sea surface temperature varies annually and averages between 16°C - 17°C
in winter and 20°C -21°C in summer (NOAA 2015). Easterly wind-induced upwelling
events, which are especially prevalent during summer months, can cause a drop in water
temperature by up to 10°C (Schumann et al. 1988). The mean tidal height in the study
area ranges between 0.2m and 2.1m. The prominent Robberg peninsula shelters the bay
and provides protection from high swells and wave energy. The survey area comprises of
sandy beaches as well as rocky outcrops and six estuaries: The Piesang River, the Bitou
River, the Keurbooms River, the Matjies River, the Salt River and the Groot River. The
Keurbooms and Groot Rivier estuaries are important nursery areas for several endemic
reef fish species such as White Steenbras (Lithognathus lithognathus) and Cape
Stumpnose (Rhabdosargus holubi) (Turpie and Clark 2007).
The coastline was divided into five different survey areas (Fig. 1) using King’s original
partition, which was based on natural boundaries such as rivers and rocky outcrops, as
well as the ability of the survey researcher to cover an area sufficiently within 12 hours
(King 2005).
Two zones, which delivered a disproportionally low amount of data relative to invested
effort in the past (King 2005), were excluded from the study.

−

Zone 1 (“Robberg”): excluded

−

Zone 2 (“Plettenberg Bay”) Extends from the Eastern border of Robberg
Nature Reserve to Keurbooms River mouth. Comprising of mostly sandy
beach and two rocky outcrops. Located in Plettenberg Bay and thus easily
accessible at most points (length: 6570m, width: 53-290m).

−

Zone 3 (“The Dunes Beach”): excluded

−

Zone 4 (“Keurbooms”): Consists mostly of rocky outcrops, steep cliffs and few
sandy beaches, most difficult to access since adjacent land is privately owned
(however open to fishermen from nearby Kurland village). Extends from
Keurbooms Strand to Grootbank (length: 3670 m, width: 30-100m).
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−

Zone 5 (“Nature’s Valley”): Between Salt River Mouth and Groot River Mouth,
this zone is managed by SAN Parks, but limited exploitation of marine
resources is permitted. Includes a long stretch of sandy beach as well as
several rocky outcrops and steep cliffs (length: 3650 m, width: 25-230m).

Figure 1. Survey zones in the Plettenberg Bay area

2.2.

Data Basis

The study was initiated and driven under the guidance of the Nature’s Valley Trust and
was separated into two subprojects, which were conducted by two different parties with
corresponding methodology. Felix Zundel was responsible for data collection between
September 2014 and mid January 2015, whereas Lisa Schroeter collected data between
mid January 2015 and August 2015. The results presented in this work include the
complete set of data collected by both parties. Furthermore comparisons with King’s
study (2005) refer to the initial project’s raw-data and, except for Chapter 3.4.4. (Catch
per Unit Effort), do not incorporate data from the two omitted zones (see Chapter 2.1.).

2.3.

Survey Methods

There are a number of methods available to monitor shore-based fishing, which can be
grouped into fishery-dependent and fishery-independent data. Fishery-dependent data
are collected through angler-surveys and can provide information on catch, effort, gear,
spatial as well as temporal fishing patterns (Pollock et al. 1994, Penney et al. 1999,
Pradervand and Baird 2002, Pradervand and Hisemann 2006, Beckley et al. 2008,
Hutchings et al. 2009, van Zyl 2009). Most approaches require only basic equipment and
are associated with low costs, which make them suitable for long-term monitoring.
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Fishery-dependent surveys however, are prone to biases due to incorrect catch reports
by anglers. Off-site methods such as mail surveys, telephone surveys, door-to-door
surveys and the use of logbooks, diaries or catch-cards are conducted away from fishing
grounds. On-site methods are undertaken within the fishing grounds and include roving
creel surveys, access point surveys as well as aerial surveys. Intercept on-site methods
maximize response rates as they include a direct encounter between the angler and the
survey clerk. Furthermore, exaggerated catch reports (prestige bias) or misidentifications
by anglers can be minimized during on-site surveys because trained survey clerks can
inspect (identify, count and measure) the catch correctly and thus verify information.
Fishery-independent methods can include controlled fishing as well as mark recapture,
with higher associated costs than fishery-dependent methods. They are however more
precise and representative and allow conclusions about movement patterns (Attwood
and Bennett 1995b, Cowley 2000), age as well as growth parameters and abundance
(Cowley and Whitfield 2001). The choice of the preferred survey method depends on the
research question and characteristics of the study area. For this study, the intercept onsite roving creel survey (RCS) method was selected for all three zones.
The roving creel survey is a personal contact method, in which anglers are intercepted
while actively fishing (Pollock et al. 1994, Beckley et al. 2008, King 2005) and is typically
used in areas which have more than one access point. RCS is a stratified randomized
sampling method, in which survey clerks start at randomized, predetermined times and
points. They patrol the coastline and attempt to interview every angler encountered.
Anglers, who are fishing for longer, are more likely to be intercepted than anglers, who
spend less time fishing (length-of-stay-bias) (Pollock 1997). The same holds true for
anglers who fish more frequently (avidity-bias) (Pollock 1997). Consequently the
estimated mean length of fishing trips will be an overestimation (van Zyl 2011). Since
anglers are typically interrupted before the completion of their fishing trip, total catch is
not estimated directly but calculated as the product of effort and catch rates (angler-hours
x fish/hour) (Cowx 2002, Malvestuto 1996, van Zyl 2011).
Despite the length-of-stay and avidity bias, the RCS is a reliable method for areas with
more than one access point, because of a maximized response rate and the exclusion of
prestige bias due to personal encounters with the survey clerk (King 2005). In addition to
the roving creel survey, the progressive count method was used to enumerate the total
number of anglers observed during a circuit (King 2005, Pollock et al. 1994).
This study replicated King’s (2005) methodology for the most part in order to make the
comparison of results meaningful. Fishing rates are highest during holidays and

9

weekends (Malvestuto 1983, King 2005, Pollock et al. 1994, van Zyl 2011); consequently
it was essential to survey each zone on one weekend day every month. King (2005)
suggested that two additional surveys during weekdays per zone were sufficient. Hence,
three survey days in the ratio 2:1 (weekday:weekend/public holiday) were conducted per
zone. Nine survey days per month were conducted, with six survey days during the week
and three weekend survey days. Except for September 2014, only one weekday survey
in each zone and no weekend survey for zone for 4 were conducted. Approximately 1160
hours were spent in the field between September 2014 and August 2015, during which
1117 anglers were counted. A total of 429 angler interviews were conducted, of which
248 were first-time surveys and 181 re-surveys (Table 1).
A randomized, predetermined survey schedule was used. Changes were made
occasionally whenever severe weather conditions made surveying unsafe. Starting points
of surveys were not randomized due to logistical constraints. On most survey days only
one survey researcher was present. Surveys were conducted by one survey clerk from
September 2014 to mid-January 2015 and another from mid-January to August 2015.
Table 1 Number of first-time surveys, re-surveys and anglers encountered during survey days between
September 2014 and August 2015.

Year

Month

No.1st time

No. Re-

Total No. of

No. of

surveys

surveys

surveys

anglers
counted

2014

September

14

3

17

26

2014

October

39

3

42

91

2014

November

30

5

35

83

2014

December

37

6

43

142

2015

January

25

13

38

150

2015

February

40

31

71

152

2015

March

18

26

44

116

2015

April

16

27

43

97

2015

May

10

24

34

71

2015

June

10

19

29

78

2015

July

8

11

19

62

2015

August

1

13

14

49

248

181

429

1,117

Total

In contrast to traditional RCS, this study attempted to include all daytime anglers, with
survey researchers starting surveys at sunrise (earliest at 06:00, latest at 07:30) and
ending surveys at sunset (earliest at 17:20 latest at 18:00). This approach was chosen to
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reduce length-of-stay and avidity bias. Several circuits on each survey day were
completed; depending on tidal conditions, intensity of fishing effort and length of zone.
Due to safety concerns, no night patrols were conducted. Only few environmental
parameters were recorded (swell and cloud cover) as previous studies have shown that
the effects of environmental conditions only become deceptive in long-term samplings
(Coetze and Baird 1981, Clarke and Buxton 1989, King 2005)

2.4.

Angler Interview Procedure

All anglers who were actively fishing, packing up or leaving the fishing spot were
approached and an attempt to interview was made. In most cases only one angler per
party was interviewed, to reduce group bias. Where members were fishing out of hearing
range, all participants were interviewed. In events of multiple encounters with the same
angler during successive circuits on one survey day, effort and catch data were
corrected. No anglers under the age of 16 were interviewed (Smith 2015)
Two different questionnaires were adapted from surveys prepared by King (2005) and
Smith (2005), who assessed shore-based and near-shore linefishery in Plettenberg Bay
and based their surveys on coastal work done by Brouwer (1997). Anglers who were
encountered for the first time, were guided through a comprehensive questionnaire which
included questions about
a) Catch and effort data (time of interview, start and expected ending time, fishing gear,
number of anglers in party, number of lines, catch, frequency and time preferences for
fishing)
b) Bait dynamics (bait species used, bait permission, bait regulation quiz, threats)
c) Management and angler attitudes (resource management, ownership, effective fishing
regulations and obedience
d) Fish dynamics (regulation quiz, fishing experience, changes and threats, angling
permission)
e) Demographic information (name, age, sex, race, home language, residence,
education, occupation, club affiliation, fishing sector, reason for fishing, use of catch,
people in household, importance of catch, value of fishing gear)
f) Litter (frequency of sinker loss, littering)
g) General information (date, GPS coordinate, locality, swell, cloud cover, fishing
platform). For anglers, who were encountered subsequently, or who were not willing to
answer the comprehensive questionnaire, a short questionnaire was used which included
questions about catch and effort, bait, limited demographic data and general information
(Appendix I). The average length of the interview procedure was approximately 20
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minutes for the comprehensive questionnaire and approximately 5 minutes for the short
questionnaire.
The participation of anglers in interviews was entirely voluntary and the survey clerks had
no authority for catch inspections. As a result an underreporting of catches must be
considered as a possibility. Furthermore fishing activities during night-time could not be
monitored for safety reasons which may lead to an underestimation of overall fishing
effort in the bay.

2.5.

Data analysis

Angler numbers
The mean number of anglers was calculated per zone and month from two weekday
surveys. No average could be calculated for weekend days since only one weekend
survey day per zone was conducted each month. It is thus assumed that one weekend
day survey is representative. In zone 4 no weekend survey could be conducted in
September due to weather conditions and time limitations. The missing data for the
number of fishermen and average fishing effort was modelled with average monthly
ratios between all three zones (see Appendix II).
Effort
Fishing effort was estimated in angler hours. The total daily fishing effort (ei) was
estimated with the following equation:

𝑒! = 𝐼! ×𝑇! (Equation 1), where
Ii = the number of anglers counted on day i
Ti = the average turnover time of each fishing trip (time started to expected ending time).
No conversion factor as suggested by Brouwer (1997) was applied since King (2005)
found that roving creel surveys in the study area provided comprehensive coverage of
fishery compared to boat-based visual surveys.
An estimation of total monthly fishing effort (Etotal) was obtained by calculating the sum of
both weekday and weekend estimates for each zone. Weekday estimates were obtained
by multiplying the mean effort of two weekdays with the number of weekdays in that
month. Likewise the estimated effort of weekends was multiplied with the number of
weekend days in that month (Pollock et al. 1994, King 2005).

𝐸!"!#$ = 𝑒! ×𝑥! + (𝑒! ×𝑥! ) (Equation 2), where
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e1= average daily fishing effort on weekdays
x1 = number of weekdays in that month
e2 = average daily fishing effort on weekend days
e2 = number of weekend days / public holidays in that month
The sum of total monthly fishing effort resulted in the total annual fishing effort per zone
and across the entire survey area respectively.
Catch
The daily catch included all retained and released fish. Total daily catch was estimated
by multiplying the mean number of fish caught per interviewed angler on a survey day,
with the total number of anglers observed on that day. In this method it is assumed that
the catch of interviewed anglers is representative of all anglers (King 2005).

𝑐! = 𝑚! ×𝐼! (Equation 3), where
ci = number of fish landed on survey day i
mi = average number of fish caught per interviewed angler on survey day i
Ii = total number of anglers recorded on survey day i
Similarly to total monthly effort, the total monthly catch was calculated by multiplying
weekday estimates with the number of weekdays in that month and weekend estimates
with the number of weekend days accordingly. The sum of both is the estimated total
monthly catch. The sum of all total monthly efforts results in an estimate for the total
annual effort per zone or the entire study area (Pollock et al. 1994).
Species composition and dominant catch (5 most commonly caught species) were
calculated for each zone as well as for the entire study area. Size classes, dominant
catch zone, dominant bait used and seasonal catch trends were further explored for the
most commonly caught species (King 2005).

Catch Per Unit Effort (CPUE)
Catch per unit effort (CPUE) is an indirect measure, which allows making conclusions
about changes in abundance of species. CPUE was calculated separately for every
individual angler, from which an average CPUE for anglers on day i was estimated. Only
interviews with fishermen, who were fishing for at least 30 minutes at the time of the
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questionnaire, were included to avoid biases due to extreme catch results during short
fishing trips.

𝐶𝑃𝑈𝐸 =

( !
!!! !! ÷!! )
!

(Equation 4), where

ci = number of fish caught on survey day i
Ei = effort spent by interviewed anglers on survey day i
N = number of interviewed anglers on survey day i
Monthly CPUE was calculated by multiplying the mean CPUE for weekdays in a month
with the number of weekdays in that month, doing the same for weekend days and
dividing by the total number of days in that month (Pollock et al. 1994).
Catch estimates were only calculated in numbers and not in mass as information on
catch measurements was not available in all cases.
Angling success was measured in the percentage of anglers who have caught their 1st
(2nd or 3rd respectively) target species.

2.6.

Litter sampling

Beach litter surveys were conducted monthly in every zone between September 2014
and July 2015. Due to low fishermen encounter rates, debris samplings were fitted into
existing angler survey days and were generally conducted on the last scheduled survey
day in each month to allow for a turnover period. Debris was sampled between the sea
edge to the highest strandline (Ryan 2009). All items larger than 10mm were reported
and categorized according to the International Coastal Clean Up Card (Ocean
Conservancy 2014). Between September and February all litter items were collected and
not immediately identified (Yorio et al. 2014). During samplings between March and
August however, items were identified and counted on-site and not cleaned as suggested
by Ryan (2009). Beach-clean-ups were occasionally conducted by Bitou Municipality,
Cape Nature and SANParks in all zones, which may bias the abundance and
composition of debris (Moore et al. 2001, Somerville et al. 2003). The comparative substudy by Fokker (unpublished data) included three weekly spatial samplings of beach
debris and beach users in the period between February and June 2015.
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3. Results
3.1.

Angler Demographics and Attitudes

256 of 258 anglers (99.2%) were male. 68.1% of interviewees primarily spoke Afrikaans
and 21.6% named English as their home language (Fig. 3 A). The majority of anglers,
who were encountered during the surveys, fished for recreation (86.22%, Fig. 3 C),
whereas the remaining 13.78% of fishermen claimed to be subsistence anglers and were
currently not employed. 15.2% of interviewed anglers were 61 years old or older, 12.7%
between 41 and 45, 11.9% between 31 to 35 and 36 to 40 years old (Fig. 2). Only 12.5%
of fishermen engage in a fishing club. 85.7% were in the possession of a recreational
fishing license. While 64.1% the majority of anglers in the Plettenberg Bay area were
local (residential in the Bitou district), 32.4% visited from other South African regions and
3.5% of anglers were international. 42.9% of anglers had received secondary education,
39.5% tertiary education, 14.7% primary education and 2.9% had received no formal
education at all. On average the interviewed fishermen had 25 years of fishing
experience, the majority of which (62.5%) had been fishing between 25 and 50 years,
22.9% had less than 5 years of experience. On average fishermen spend 62 days per
year and 4.9 hours per day fishing. 59% of anglers regularly engage in night fishing, on
average 26.5 days a year. 41.3% of anglers preferred fishing on weekends, 19.3% on
public holidays and 17.3% had no preferences. Angling during fish runs is favoured by
10.6% of fishermen, 8.6% prefer angling during the week. The mean value of all rockand surf angling gear was R5,459 (Fig. 3 D), ranging between R0 and R150,000. The
majority of fishermen (52.77%) owned angling gear in in the value between R1,000 and
R10,000. 28.7% of anglers were not prepared to pay for their fishing experience, 23%
would pay less than R100, 31.4% between R100 and R500 and on average fishermen

Frequency (%)

were prepared to pay R584 for an outing.
40
35
30
25
20
15
10
5
0

Figure 2 Frequency
distribution of age
classes of interviewed
anglers.

Age Class
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Language

A)

10.00%
0.32%

Race

B)

9.30%

21.61%

2.71%

49.61%

37.98%

68.06%
English

C)

0.39%

Afrikaans

Xhosa

Other

Reasons for Fishing
3.81%

Black

White

Asian

Coloured

other

Gear Value

D)

2.08%

7.66%

13.62%

30.80%
16.17%

30.21%

9.79%

63.32%
22.55%
Food

Recreation

Competition

Livelihood

<100

<500

<1000

<2500

<10000

>10000

Figure 3 Proportion of interviewed anglers that A) listed English, Afrikaans, Xhosa or other as their home
language B) were black, white, Asian, coloured or of another ethnicity C) listed food, recreation,
competition or livelihood as their main reason for fishing and D) owned fishing gear in the value of < R
100, < R 500, < R 100, < R 1000, < R 2500, < R 10,000, > R 10,000

For 66% of the interviewees the catch was not important for their daily diet, for 14.3% it
was important and for 19.7% it was crucial. The majority of anglers (63.3%) fished purely
for recreation, 30.8% for food and 2.1% for livelihood. 3.8% of fishermen also fished for
competition. 11.7% of fishermen stated that they eat all of their catch, 72.8% eat some of
it, 11.7% only consume minimal amounts of their catch and 3.8% don’t eat any of their
catch. Most interviewees (82.9%) claimed to return some of the fish to the sea, 11.3%
throw all of the fish back and 5.86% keep almost all their catch. 90% of fishermen don’t
sell any of their catch, 6.3% sell some, 3.4% sell few and less than 0.5% sell everything.
The majority of anglers share their catch and give some (42.7%), few (18.8%) or all
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(0.5%) of the fish away. 38.1% of fishermen don’t share any of their catch. On average
3.7 people lived in the interviewed anglers’ households, mostly between 2 and 5 people
per household. In most cases (90.8%), only 1 or 2 household members engage in
angling activities. The average fish consumption was twice per week opposed to an
average weekly meat consumption of 4 times per week.
54.4% of anglers believed that the living marine resources belong to all South African
citizens, 28.2% saw the ownership in God and 12.5% thought that the government owns
the marine resources. Responsibility for the management however was mainly attributed
to Nature Conservation (27.6%) and the government (21.4%). 28.2% of anglers found
themselves or people living near the coastline responsible for the management of marine
living resources. 9.3% expected management from the local council or the provincial
government.
Fishing regulations were widely accepted, with 65.3% of fishermen considering marine
reserves an effective management strategy and 92.7% of anglers abiding it (Fig. 4).
Closed seasons were seen as a good method to protect fish stocks by 52.7% of
interviewees and abided by 83.3%. 50.2% of fishermen believe in bag limits as a
management tool and 80% claim to stick to those regulations. 46.9% consider minimum
size limits as an effective regulation and 76.3% claim to conform to them. 45.3% of
anglers have never experienced a catch inspection in the Plettenberg Bay area and
30.2% of fishermen request more enforcement on existing regulations. 8.2% wish for a
maximum size limit for fish and 3.8% would like to see existing regulations to be stricter.
9.8% of fishermen asked for less strict regulations and the reopening of marine reserves.
Separate regulations for subsistence fishermen were requested by 3.3%. 6.9% of anglers
demand other management strategies such as a seal management plan (e.g. culling),
angler education, beach access for vehicles and more bins for angling debris.

Obedience

Frequency (%)

100

Acceptance

50

0
Minimum size limit

Bag limits

Closed seasons

Marine reserves

Figure 4 Frequency of anglers, who accepted (black) and abided (white) the current
fishing regulations.
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70.6% of interviewed anglers believed that there are currently fewer fish than in the past
with only 5.7% felt that numbers have increased (Fig. 5). 47.4% considered fish to be
smaller than in the past opposed to 4.9% of fishermen, who thought fish are now bigger.
The number of species has decreased according to 37.6% of fishermen and an increase
was perceived by 4.1%. 9.4% of fishermen noticed no changes in fish abundance or size.
The most commonly mentioned species, which anglers perceived to be declining were
Kob (16.33%), Galjoen (15.51%), White Steenbras (11.43%) and White Musselcracker
(11.02%). 9% of anglers felt that all formerly common fish species are less frequent.
74.9% of anglers did not find any species to be more frequent than in the past, 4.6% felt
Blacktail has increased and 3.8% noticed an increase in sharks and shad respectively.

Frequency (%)

80.00
70.00

Increase

60.00

Decrease

50.00
40.00
30.00
20.00
10.00
0.00
Number of fish

Size of fish

Number if species

Figure 5 Frequency of anglers, who noticed and increase (black) or a decrease (white) of
the number and size of fish as well as the number of species.

Subsistence angling was perceived as the biggest threat to living resources and was
listed by 30.5% of all interviewees. Recreational skiboat-angling (27.8%) and commercial
fishing (26.5%) were the second and third most commonly named threats respectively,
followed by trawling overexploitation (22.9%), the seal colony on Robberg (18. 8%) and
pollution (18.4%). 13% of fishermen considered recreational shore-angling as a possible
threat. Climate change was listed by 4.9%, seasonal changes by 2.5%, red tides by 1.6%
and sharks by 1.2% of interviewed anglers.
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Frequency (%)

40.00
35.00
30.00
25.00
20.00
15.00
10.00
5.00
0.00

Figure 6 Frequency of anglers, who listed one or more of the possible threats for the local
linefish resources.

On average, anglers estimated to lose a lead sinker on 22.7% of all casts and the
frequency was highly dependent on substratum, with losses up to 100% on rocky
surfaces and less than 5% when fishing in the surf. 95.6% of fishermen claimed to
always remove their litter, 4.2% sometimes and 1.2% of fishermen stated that they never
remove any angling debris.

3.2.

Angler Numbers

The average number of anglers across all survey zones was higher on weekends than on
weekdays during 2014/15, except for April, when the average number of fishermen on
weekdays (11.8) was slightly higher than on weekends (9.6) (Fig. 7). There is a small
peak in the daily number of fishermen between December and February for weekends
and in January to March for weekdays (Fig. 7). In comparison to an earlier study by King
(2005), the peaks for weekdays (Fig. 8) and weekend days (Fig. 9) are less pronounced.
There were 2.23 anglers.km-1.
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Table 2 Daily average number of anglers during weekdays (WD) and weekend days (WE) in comparison to
an earlier study (King 2005).
Zone

2 (Plettenberg Bay)

Study

2003

2014

2003

2014

2003

2014

2003

2014

2003

2014

2003

2014

WD

WD

WE

WE

WD

WD

WE

WE

WD

WD

WE

WE

Sep

8

2

5

4

21

2

14

n/a

21

6

3

12

Oct

25

10.5

8

22

14

17

20

1

0

1.5

9

10

Nov

12

7

5

13

7

3.5

19

16

2

6.5

29

20

Dec

21

17

47

25

44

9.5

48

8

11

18.5

22

19

Jan

74

10

53

23

44.5

14.5

27

29

12.5

14.5

38

18

Feb

19.5

20.5

29

27

10

17

23

19

29

9

20

13

Mar

8.5

11.5

n/a

21

22.5

5

72

23

11

8

15

23

Apr

29

13

33

11.7

22

15

62

7

8.5

7.5

17

10

May

26

18

31

3

16

3.3

31

15

9.5

3

13

8

June

20

6.5

38

17

25

2.5

18

15

6.5

6

14

16

July

11

5.5

1

13

22.5

2.5

6

10

16.5

8.5

0

6

Aug

18

9

13

11

6.5

4.5

8

6

3.5

1.5

8

2

4 (Keurbooms)

5 (Nature’s Valley)

No. of anglers

25
20
15
10
2014 WD
5

2014 WE

0

Month
Figure 7 Daily average number of fishermen observed across three zones per month on weekdays (WD) and
weekend days (WE) from September 2014 to August 2015.
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No. of anglers
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2003 WD
2014 WD

Month

No. of anglers

Figure 8 Daily mean number of fishermen observed across three zones during weekdays (WD) from
September to August in 2003/04 (King 2005) and 2014/15.

50
45
40
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30
25
20
15
10
5
0

2003 WE
2014 WE

Month
Figure 9 Daily mean number of fishermen observed across three zones during weekend days (WE) from
September to August in 2003/04 (King 2005) and 2014/15.
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Angler-hours

3.3.

Fishing Effort
22000
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Month
Figure 10 Estimated mean monthly effort in angler-hours (±Standard Deviation) across three zones from
September to August in 2003/04 (King 2005) and 2014/15.
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Figure 11 Estimated mean fishing effort in angler hours in three fishing zones from September 2014 to
August 2015.
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45000
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0
Zone 2
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Zone 5

32632 SD ± 2325

37903 SD ± 1812

15443 SD ± 805

19398 SD ± 808

16506 SD ± 789

11221 SD ± 629

Figure 12 Estimated fishing effort in angler hours (mean ± Standard Deviation) in three survey areas in
Plettenberg Bay

The total estimated angling effort in three fishing zones in the Plettenberg Bay was
47,125 hours (SD ±1662) between September 2014 and August 2015. Compared to
85,978 angling-hours (SD ±4215) estimated by King (2005) in 2003/04, the angling effort
has decreased by 45%. Seasonal changes in angling effort during South African
provincial summer holiday months were minor across three zones with an increase of
effort by
8.1% between October 2014 and January 2015 (Fig. 10). King’s study (2005) showed a
contrasting pattern with a significant increase of angling effort by 270% in the same
period eleven years earlier (Fig. 10). A peak in fishing effort during December 2014/15
however becomes detectable when analysing effort spatially (Fig. 11). Zone 2 and 5
presented their annual maximum in December, whereas effort in zone 4 declined in the
same month and reached its annual peak in January.
Estimated annual effort is highest in Zone 2 with 19,398 angler-hours (SD ±808),
followed by Zone 4 with 16,506 angler-hours (SD ±789) and Zone 5 had the lowest
angling effort with 11,221 angler-hours (SD ±628) (Fig. 12). Angling effort has decreased
in all three zones since King’s study (2005), with the strongest decrease in zone 4 by
more than 50%, followed by zone 2 and a slight decrease in the least frequented zone 5.
A multiple regression showed that the survey year (p<0.01), the survey month (P<0.01)
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as well as the survey zone (p<0.05) affected fishing effort significantly. There was
however, no significant interaction between any of these factors (p>0.05).
In comparison with Smith’s (2015) study between 2008 and 2010 in Zone 5, there is a
stronger seasonal increase of fishing effort during December than in the years 2008 and
2009,whereas the angling effort between January to April lies between those observed
by Smith in 2008 and 2009 (Fig. 13). Compared to the previous years 2003, 2008 and
2009, the angling effort during September 2014 and August 2015 were lowest recorded.

3500

Angler-hours

3000
2500
2000

2003/04
2008/09
2009/10
2014/15

1500
1000
500
0

Figure 13 Estimated mean fishing effort in Zone five from September 2014 to August 2015 in comparison
with estimated mean fishing efforts from previous years 2003/04 (King 2005), 2008/09 and 2009/10 (Smith
2015)

3.4.

Catch
3.4.1. Estimated Total Catch

An estimated number of 6254 fish were caught between September 2014 and August
2015 in the survey area. The highest yield was attained in zone 2 with an estimated
3,249 fish caught and an average yield of 271 fish per month. In zone 4 it was estimated
that 1,913 fish were landed with a monthly average of 159 fish. The lowest yield was
estimated for zone 5 with a total of 1,092 fish and a monthly average of 91 fish attained.
Monthly trends show a peak in fish catches during April and January. The lowest number
of fish was caught in July and November (Fig. 14). The average monthly yield across the
entire survey area was 521 fish compared to 2,777 fish in 2003/04 (King 2005). A
generalized linear model (GLM) showed that the survey zone (p<0.001) as well as survey
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month (p<0.001) have highly significant effects on the estimated total catch, as well as
their interaction (p<0.001).
1200

No. of fish

1000
800
600
400
200
0

Figure 14 Estimated total monthly catch in all three zones, error bars show Standard Deviation.

3.4.2. Catch composition
A total number of 368 fish were recorded, with the majority (53%) of catches belonging to
the family of Sparidae (Seabreams), followed by Pomatomidae (16%), Sharks (9%) and
Batoids (8%). The remaining 14% of fish caught belong to the families Mugilidae (3%),
Dichistiidae (3%), Sciaenidae (2%), Tetradontidae (2%), Lutjanidae (1%), Haemulidae
(1%), Carangidae (1%) and Clinidae (1%) (Table 2). 42% of all fish were caught in zone
2, 34% in zone 4 and 24% in zone 5.
The five most commonly caught species accounted for 67% of all catches. Blacktail
(Diplodus capensis) was the most commonly caught species (16.6%), followed by Shad
or Elf (Pomatomus saltatrix) (15.8%), Cape Stumpnose (Rhabdosargus holubi) (14.2%),
Strepie (Sarpa salpa) (12%) and White Steenbras (Lithognatus lithognatus) (8.4%).
White Steenbras was caught in similar quantities across all zones, whereas Strepie and
Blacktail were more commonly caught in zone 4. Cape Stumpnose and Shad were
mostly caught in zone (Fig. 15).
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Figure 15 Comparison of dominant species and their spatial distribution in %.

Compared to King’s study (2005) Blacktail remained the dominant species, although in a
lower proportion than in 2003. Red Tjor-tjor (Pagellus natalensis) was the second most
important species in 2003 and disappeared completely from species records in 2014.
Shad increased in proportion by two per cent (from 13.8% to 15.8%). Strepie remains the
fourth most dominant species, but slightly decreased in proportion by one per cent. Sand
Steenbras, which made up about 7.6% of all catches in 2003, decreased to 1.1% of total
catch in 2014. Cape Stumpnose increased in number as well as in percentage of catch
from 4.2% in 2003 to 14.2% in 2014, when it was the third most commonly caught
species. White Steenbras also increased in both number and proportion of catch from
2.6% in 2003 to 8.4% in 2014 (Fig. 16). Out of 39 species that were documented in the
two studies, 21 species were recorded in 2003 and 2014.
Ten species, which were recorded in 2003, were not recorded in 2014, most of which
were uncommon (less than 0.5% of total catch). Cape moony (Monodactylus falciformis)
and Red Tjor-tjor (Pagellus natalensis) however, were common in 2003 and absent in
2014 records. Eight species that were recorded in 2014, were not previously documented
by King (2005). None of the newly recorded species were common (less than 1.2% of
total catch), 6 of them were Elasmobranchs (Table 3). The overall number of catch
records decreased by 62% from 957 catch records in 2003 to 367 catch records in 2014.
The number of specimen recorded decreased in 12 and increased in 7 out of 21 species
from 2003 to 2014. Common species (>7% of overall catch) that decreased were Sand
Steenbras (Lithognatus mormyrus) by 94.5% from 73 records in 2003 to 4 records in

26

2014, Blacktail by 72.6% from 223 to 61, Strepie by 64.8% from 125 individuals in 2003
to 44 individuals in 2015 and Shad by 56.4% from 133 to 58. In 7 species the number of
recorded catches increased between 2003 and 2014. Cape Stumpnose records
increased by 23.1% from 40 to 52 and White Steenbras numbers increased by 19.4%
from 25 to 31 individuals (Fig. 16, Tab. 2). Bronze Bream (Pachymetopon grande) and
Bronze Whaler (Carcharhinus brachyurus) were both only recorded once in both studies.
Blacktail
Shad
Cape Stumpnose
Strepie
White Steenbras
Sand steenbras
Red tjor-tjor
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Figure 16 Comparison of the percentage of total catch of dominant species in 2003 and 2014.
Table 3 Species list of all recorded catches in 2003 and 2014, the percentage of total catch in the respective
year and size range (mm). Species for which only one measurement was available were marked with (1).
%

%

catc

catc

h

h

2003

2014

1

0.1

0.3

1500 (1)

700 (1)

0

1

0.0

0.3

-

500 (1)

0

4

0.0

1.1

-

304-600

Eagle Ray

0

1

0.0

0.3

-

340 (1)

Pteromylaeus bovinus

Bull Ray

0

1

0.0

0.3

-

450 (1)

Rhinobatidae

Guitarfish
43

23

4.5

6.3

400-1000

400-1200

1

8

0.1

2.2

520

300-600

No.

No.

catch

catch

2003

2014

Bronze Whaler

1

Rhizoprionodon acutus

Milk Shark

Dasyatidae

Stingrays

Dasyatis chrysonota

Blue Stingray

Myliobatidae

Eagle Rays

Myliobatis aquila

Species

Common
name

Size range
2003 (mm
TL)

Size
range
2014 (mm
TL)

CHONDRICHTHYES
Carcharhinidae
Carcharhinus
brachyurus

Rhinobatos annulatus

Requiem Sharks

Lesser
Guitarfish

Scyliorhinidae

Catsharks

Haploblepharus

Puffadder

27

250

edwardsii

Shyshark

Poroderma africanum

Pyjama Shark

Poroderma pantherinum

Leopard
Catshark

3

4

0.3

1.1

300 - 700

500-1200

2

1

0.2

0.3

-

600 (1)

0

2

0.0

0.5

-

1400

2

16

0.2

4.4

590 - 1200

1100-1750

0

2

0.0

0.5

-

1200-1900

1200 (1)

Sphyrnidae
Sphyrna zygaena
Triakidae
Mustelus mustelus
Triakis megalopterus

Smooth
Hammerhead
Hound Sharks
Smooth-hound
Shark
Spotted
Gullyshark

OSTEICHTHYES
Carangidae
Lichia amia

Leervis

1

2

0.1

0.5

610 (1)

Trachurus trachurus

Maasbanker

1

0

0.1

0.0

300 (1)

1

0

0.1

0.0

212 (1)

-

Klipvis

2

1

0.2

0.3

-

150 (1)

Galjoen

10

11

1.0

3.0

170 - 549

200 - 520

14

3

1.5

0.8

350 - 665

200 - 370

4

0

0.4

0.0

252 - 339

-

Cheilodactylidae
Chiradactylus

Twotone

brachydactylus

Fingerfin

Clinidae
Several species
Dichistiidae
Dichistius capensis
Haemulidae
Pomadasys

Spotted

commersonii

Grunter

Kyphosidae
Neoscorpis lithophilus

Stonebream

Lutjanidae

Snappers

Several species

Snapper

0

4

0.0

1.1

-

190 - 270

Cape moony

26

0

2.7

0.0

160 - 345

-

Mullet spp.

27

13

2.8

3.5

150-400

200 - 225

Elf/Shad

133

58

13.9

15.8

150 - 500

100 - 530

Dusky Kob

24

8

2.5

2.2

200-905

450 - 800

Monodactylidae
Monodactylus
falciformis
Mugilidae
Several species
Pomatomidae
Pomatomus saltatrix
Sciaenidae
Argyrosomus japonicus
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Serranidae
Epinephelus marginatus

Yellowbelly
Rockcod

1

0

0.1

0.0

100

-

Sparidae
Boopsoidea inornata

Fransmadam

4

0

0.4

0.0

134 - 175

-

Chrysoblephus laticeps

Red roman

2

0

0.2

0.0

291 - 331

-

Cymatoceps nasutus

Poenskop

1

0

0.1

0.0

375

-

Zebra

9

2

0.9

0.5

120 - 449

-

Blacktail

223

61

23.3

16.6

50 - 415

50 - 360

Janbruin

1

0

0.1

0.0

320

-

25

31

2.6

8.4

150 - 870

180 - 939

73

4

7.6

1.1

80 - 390

100 - 220

Diplodus cervinus
hottentotus

Diplodus capensis
Gymnocrotaphus
curvidens
Lithognatus lithognatus
Lithognathus mormyrus

White
Steenbras
Sand
Steenbras

Pachymetopon grande

Bronze bream

1

1

0.1

0.3

150 (1)

200 (1)

Pagellus natalensis

Red Tjor-tjor

146

0

15.3

0.0

50 - 250

-

40

52

4.2

14.2

80 - 406

100 - 300

Rhabdosargus holubi

Cape
Stumpnose

Sarpa salpa

Strepie

125

44

13.1

12.0

60 - 345

80 - 270

Sparodon durbanensis

Musselcracker

11

2

1.1

0.5

150 - 809

550 - 750

0

6

0.0

1.6

-

100 - 200

957

367

Tetraodontidae
Several species
Total

Puffers
(Blaasops)

Puffer

In zone 5 Elasmobranchs were dominant in 2003, 2009 and 2014, but not in 2008. Shad
was a dominant species throughout the years, ranging between 11% and 20% of the total
catch in this zone. Strepie has also remained amongst the most commonly caught
species in every sampling year, making up 7% to 14% of the total catch in Nature’s
Valley. Blacktail remained amongst the dominant species from 2003 to 2009, but was not
commonly caught in 2014. Dusky Kob was common in 2009 but not any other year.
White Steenbras was common in 2008 and 2014 (Fig. 17).
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2003
Elasmobranchs
28%

Cape
stumpnose
6%

White
SteenSand
bras
Steen8%
bras
8%

2008
Shad
14%

Strepie
8%

Other
43%
Blacktail
16%
Other
19%

Blacktail
22%

Strepie
17%

2009

2014
Shad
13%

Other
27%

Dusky
Kob
13%

Elasmobranchs
17%

Shad
11%

Elasmobranchs
42%

Cape
Stumpnose
4% Strepie
White
7% Steenbras
9%

Other
18%

Strepie
14%
Blacktail
16%

Shad
20%

Figure 17 Comparison of dominant catch in zone 5 over four different sampling years: 2003 (King 2005),
2008, 2009 (Smith 2015) and 2014.
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3.4.3. Size classes
Anglers retained 67% of all recorded fish, 33% were released after landing. In general,
most fish were caught above the species-specific minimum size limit, except for White
Steenbras (Table 4). 18% of the fish caught were below the species-specific minimum
size limit, the majority (61%) of which were retained nevertheless. 48.4% of all retained
White Steenbras and 27% of all retained Cape Stumpnose were below the legal
minimum size limit (Fig 18, Fig 19).
Table 4 Size frequency distribution (%) of the total catch for the dominant species. Shaded areas represent
sizes below legal minimum size limits.

Size

Range

Strepie

Blacktail

(mm TL)

Cape

Shad

Stumpnose
n=44

n=61

n=52

<150

9.1

3.3

9.6

150-199

59.1

8.2

26.9

200-249

22.7

14.8

48.1

250-299

9.1

36.1

9.6

300-349

32.8

5.8

350-399

4.9

White
Steenbras

n=57

n=30
3.3

3.5

20.0
10.0

10.5

23.3

40.4

6.7

400-449

33.3

3.3

450-499

10.5

500-549

1.8

550-599

3.3
6.7

600-649
650-699

13.3

700-749

3.3

750-799

3.3

800-849
850-899
900-949

3.3

A change in frequency size distribution towards smaller sizes between 2003 (King 2005)
and 2014 was observed in Strepie, Blacktail and Shad. All three species’ size frequency
peaks have shifted to the next lower size class (Fig. 19). This result however, must be
viewed as a trend, which is not statistically evident (P>0.05 for all species tested).
Furthermore the size range of Strepie and Blacktail individuals was reduced by the
largest size class and by the two largest size classes recorded by King in Cape
Stumpnose and White Steenbras (Fig. 20) Formerly the sizes of Strepie individuals
ranged from under 150mm to 349mm and peaked between 200-249mm. This study
showed a smaller size range from under 150mm to 299mm and a peak at sizes between
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150-199mm. Blacktail sizes ranged from under 150mm to 449mm in 2003 with a peak at
300-349mm. In 2014 the size range was between under 150mm to 399mm and peaked
at 250-299mm. The size range of shad changed from 150mm to 549mm in 2003, to
200mm to 549mm in 2014. The size range peak moved from 400-449mm in King’s study
to 350-399mm in this study. There is no evidence for a change in size distribution for this
species in zone 5, which borders the Tsitsikamma Marine Protected Area (Fig. 21). Here
the size distribution frequency continuously peaks between 400-449mm in 2003, 2008,
2009 and 2014 (King 2005, Smith 2015). Cape Stumpnose revealed no clear size
distribution peak in King’s study and all size classes were comparably common. In this
study fewer large Cape Stumpnose individuals were recorded and there was a clear peak
in individuals of 200-249mm (total length). White Steenbras size distribution also showed
no clear peak in either study. It was most common in size classes of 300-599mm in 2003
and less common in larger and smaller sizes. In 2014 White Steenbras were most
abundant in small sizes of 200-349mm and large sizes of 650-699mm, whereas very few
individuals of intermediate size were caught (Fig 20).

White Steenbras

n=31

Dusky Kob

n=8

Galjoen

n=11

Cape Stumpnose

n=52

Strepie

n=44

Shad

n=58

Blacktail

n=61

0%

10%

20%

30%

40%

50%

60%

Undersized

70%

80%

90% 100%

Figure 18 Percent of retained undersized fish in relation to total number of specimen landed.
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80.0
60.0
40.0
20.0
0.0

Blacktail
60.0
40.0

350-399

250-299

300-349

500-549

450-499

400-449

350-399

0.0

300-349

0.0

250-299

20.0
200-249

20.0
150-19
9
200-24
9
250-29
9
300-34
9
350-39
9

40.0

150-199

Shad

60.0

40.0

200-249

<150

350-399

300-349

250-299

Cape Stumpnose

<150

60.0

200-249

<150

150-199

0.0

150-199

20.0

<150

Frequency (%)

Frequency (%)

Strepie

30.0

White Steenbras

20.0

900-949

850-899

800-849

750-799

700-749

650-699

600-649

mm TL

550-599

500-549

450-499

400-449

350-399

300-349

250-299

200-249

0.0

150-199

10.0
<150

Frequency (%)

Figure 19 Changes in frequency size distribution (%) of total catch in all zones from 2003 to 2014 in total
length (TL). Red lines indicate the species-specific minimum size limits.

Figure 20 Changes in frequency size distribution (%) of total catch of White Steenbras from 2003 to 2014 in
total length (TL). Red line indicates the species-specific minimum size limit.

600-649

550-599

500-549

450-499

400-449

350-399

300-349

250-299

200-249

150-199

Shad

<150

60.0
50.0
40.0
30.0
20.0
10.0
0.0

2003
2008
2014
2014 Trend
2003 Trend
2008 Trend

Figure 21 Changes in frequency size distribution (%) of total catch of Shad in 2003/04, 2008-2010 and 2014/15
in total length (TL). Red line indicates the species-specific minimum size limit.
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3.4.4. Catch per unit Effort (CPUE)
The estimated mean annual CPUE across three survey zones in 2014/15 was 0.289
fish.ang.hour-1 (±0.16), compared to 0.374 (±0.33) fish.ang.hr-1 estimated for five survey
zones by King (2005) in 2003/04. There were peaks in CPUE in January, May and
August, which did not correlate to observations made by King (2005) in 2003/04 (Fig. 22).
In zone 2 CPUE peaked in June and August, whereas in zone 4 CPUE peaked in March,
August and November. In zone 5 peaks in CPUE could be observed in January, May and
November (Fig. 23).
The highest mean annual CPUE was estimated in zone 4 with 0.30 (±0.16)fish.ang.hr-1,
whereas zone 2 and zone 5 had an average annual CPUE of 0.28 fish.ang.hr-1. Similar
CPUE were observed for zone 5 by Smith (2015) with 0.29 (±0.22) fish.ang.hr-1 for

CPUE (fish.ang.hr-1)

2008/09 and 0.14 (±0.07) fish.ang.hr-1in 2009/2010 (Fig. 24).

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0

2014
2003

Figure 22 Mean annual CPUE across three survey zones in 2014/15 and across five
survey zones in 2003/04.
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Average
Zone 2
0.7

Zone 4

CPUE (fish.ang.hr-1)

0.6

Zone 5

0.5
0.4
0.3
0.2
0.1
0

Figure 23 Mean annual CPUE across all three zones and in each zone separately in 2014/15.

1
CPUE (fish.angler.hr-1)

0.9

2008

0.8

2009

0.7

2014

0.6
0.5
0.4
0.3
0.2
0.1
0

Figure 24 Comparison of mean annual CPUE in zone 5 in 2008, 2009 (Smith 2015) and 2014/15.

3.4.5. Angling success
35.28% of all interviewed anglers caught fish (compared to 32% in 2003/04 (King 2005)).
Of those anglers, who were successful at the time of the interview, 40.7% had caught
their primary target species, 6.2% their secondary targeted species and 2.8% their
tertiary targeted species. 1.4% had caught their primary, secondary as well as their
tertiary targeted species and 6.2% had caught their primary and secondary target
species. White Steenbras was the most targeted species and targeted mostly in zone 2.
Kob was mostly targeted by anglers in zone 5 and Blacktail in zone 2. White
Musselcracker was a commonly targeted species in zone 4 and zone 5 but very
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uncommon in zone 2 (Fig. 25). 26.6% of anglers could name the correct size and bag
limit as well as seasonal fishing regulation for their target species.

Frequency [%]

30.00
25.00
20.00
15.00

Sharks

Garrick

Spotted Grunter

Galjoen

Cape Stumpnose

White
Musselcracker

Blacktail

Zone 5

Elf

Zone 4

0.00

Kob

Zone 2

5.00
White Steenbras

10.00

Figure 25 Frequency distribution of top ten targeted species per zone

3.5.

Bait

A total of 28 different types of bait were used by anglers during the survey period (Table
5). The most commonly recorded bait used during 56.54% of angler outings, were
pilchards, followed by chokka (squid), which was used for 31.07% of angler outings, red
bait (24.77), pink prawn (16.12%) and white mussel (11.92%). Similar responses were
given to the preferred bait, where 50.6% of anglers listed pilchards, 29.8% red bait,
26.1% chokka, 16.3% prawns, 12.7% white mussels and 9% pink prawn. On average
anglers spent 26 minutes to collect bait, with a minimum of one minute and a maximum
of 420 minutes. 30.9% of anglers claimed to be in the possession of a bait-collecting
permit, compared to 54% in 2005 (King 2005). Of all interviewed angler, 16.2% said they
had a cast-net permit. 28.2% of anglers knew the correct limits for size and quantity of
their preferred bait species, compared to 27% in King’s (2005) study. 29.8% of
interviewees did not notice any differences in bait since they commenced fishing in the
area, while 25.7% noticed a decrease in quantities and 9.8% found that bait has become
smaller. 4.5% thought that the abundance of bait has increased and 3.3% stated an
increase in size. Most anglers (67.4%) did not think that there are possible threats to the
local bait resources while 12.2% saw recreational fishing as a possible threat. 7.7% of
the interviewees said that subsistence fishing and 6.6% that commercial fishing could be
threatening the bait. 4.4% blamed climate change and 1.7% pollution for changes in bait
abundance and size.
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Table 5 List of bait species and frequencies in angler outings between September 2014 and August 2015

Species

Scientific Name

Frequency

Species

Scientific Name

Frequency

Pilchard

Sardinops sagax

56.54

Octopus

Octopus vulgaris

1.17

Chokka

Loligo vulgaris

31.07

Other marine worm

n/a

1.17

reynaudii
Red Bait

Pyura stolonifera

24.77

Lure

n/a

0.70

Pink Prawn

Haliporoides triarthrus

16.36

Moonshine

Eunice aphroditois

0.70

White Mussel

Donax serra

11.92

Yellowtail

Seriola lalandi

0.70

Mullet

Family Mugilidae

8.18

Alikreukel

Turbo sarmaticus

0.23

Musselworm

Pseudonereis

8.18

Tiger Prawn

Penaeus monodon

0.23

variegata
Bloodworm

Arenicola loveni

5.84

Klippworm

Marphysa sanguinea

0.23

Pencil Bait

Solen capensis

2.57

Shark

Subclass

0.23

Elasmobranchii
Mudprawn

Upogebia africana

2.10

Siffie/Venus ear

Haliotis spadicae

0.23

Black Mussel

Genus Mytilus

1.87

Stumpnose

Rhabdosargus holubi

0.23

Mackerel

Scomber japonicus

1.64

White Steenbras

Lithognathus

0.23

lithognathus
Strepie

Sarpa salpa

1.64

Oyster

Genera Pinctada,

0.23

Striostrea, Ostrea &
Saccostrea
Sand Prawn

3.6.

Callianassa kraussi

1.40

Pike

Family Esocidae

0.23

Litter contribution

Between September 2014 and July 2015, 5,772 debris pieces were identified and
categorized. 39% of litter was recorded in zone 5, 33.2% in zone 2 and 27.8% in zone 4.
47% of the debris could be related to recreational activities with food packaging, bottle
caps and plastic bottles being the three most commonly found objects in that category.
Angling contributed 13.3% to the litter items (Fig. 29A) where fishing line, bait cotton rolls
(Fig. 29B) and bait bags were most frequent. 9.7% of litter was related to smoking,
mainly in form of cigarette filters. Other Ocean activities contributed 3.1%, dumping
activities 0.6% and personal hygiene items 0.5% to the total number of debris items
recorded (Fig. 26). 25.4% of the litter such as styrofoam, paper and plastic fragments
could not be directly related to any particular activity and was categorized as “other”.
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Other
Hygiene Dumping Ocean
0.5%
0.6%
3.1%

Figure 26 Overall litter
contribution of the different

Smoking
9.7%

activity categories (%).
Angling
13.3%

Recreation
47.5%

Other
25.4%

n=5772

The proportion of recreational litter was highest in zone 2, followed by zone 4 and lowest
in zone 5. Smoking related litter only contributed 5% in zone 4, 10.6% in zone and 12.3%
in zone 5. 10.2% of litter in zone 2 could be related to recreational angling activities,
followed by 12% in zone 4 and 16.7% in zone 5. Fine-scale sampling between February
and June 2015 performed by Fokker (unpublished data) showed that the proportion of
angling-related litter might be considerably higher. A monthly sampling in zone 5
revealed that recreational fishing activities contribute 15.5% to the litter opposed to
34.4% revealed by three weekly samplings (Fig. 27). The study done by Fokker also
showed that anglers only represent 11.5% of beach users (Fig. 28).

A)

B)
Hygiene
0.3%

Dumping
0.3%

Other
Ocean
1%

Dumping
0.9%

Smoking
9.4%

Smoking
12%
Recreation
37%

Angling
15.5%

Other
33.3%

Hygiene Other
0.6% Ocean
1.9%

Other
16.1%

Recreation
37.3%

Angling
34.4%

n=1104

n=2626

Figure 27 Comparison of debris composition in zone 5 between February and June 2015 as a result of A) monthly
sampling and B) fine-scale weekly sampling
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Hikers
0.1%

Photographers
0.3%

Joggers
1.7%

Figure 28 Proportion of different beach user groups
between February and June 2015 in zone 5.

Swimmers
8.6%
Anglers
11.5%
Picnickers
40.9%

Walkers
37%

n=1536

3.7.

Other

Entangled, dead animals were encountered at several occasions during the survey
period. In one case, a Leopard Catshark (Poroderma pantherinum) and a seabird were
discovered entangled together in a ball of fishing line (Fig. 24C), which likely caused
death by drowning / suffocation in both individuals. A total of 33 Elasmobranchs were
found in survey zones 4 and 5 during the survey period, all found with fishing line and or
hooks attached.

Fig. 29 Examples of fishing-related debris found in the Plettenberg Bay Area (A) Fishing line,
artificial lures, lead sinkers, hooks and cork floats (B) Bait cotton rolls (C) Leopard Catshark
(Poroderma pantherinum) and unidentified seabird entangled in fishing line.
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Table 6 Number of Elasmobranchs that were either discarded unused by anglers or died from entanglement in
fishing gear in zone 4 and 5 between September 2015 and August 2015.

Common Name

Scientific Name

Zone 4

Zone 5

Total

Dark Shyshark

Hablolepharus pictus

1

2

3

Diamond Ray

Gymnura natalensis

0

1

1

Leopard Catshark

Poroderma pantherinum

1

5

6

Lesser Guitarfish

Rhinobatus annulatus

4

3

7

Puffadder Shyshark

Habloblepharus edwardsii

1

3

4

Pyjama Shark

Poroderma africanum

1

4

5

Ragged Tooth Shark

Carcharias taurus

0

1

1

Smoothhound Shark

Mustelus mustelus

0

6

6

8

25

33

Total
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4. Discussion
Only few data on shore-based linefishery are available for the Plettenberg Bay area. The
earliest accessible data were collected by King (2005), who has undertaken roving creel
surveys in 2003 and 2004 covering almost the entire bay, whereas Smith (2015)
conducted surveys in zone 5 from 2008 to 2010.
Angler Demographics and Attitudes
The Plettenberg Bay angling community has undergone only minor demographical
changes since King’s study in 2005. The majority of anglers are still local, male and
recreational, which is a common pattern for South African angling communities (Brouwer
et al. 1997, King 2005, Smith 2015). The proportion of subsistence anglers, those who
fish for food, livelihood or the exchange of their catch for small goods, encountered
during this study was with 14% substantially higher than what was experienced in
previous studies in this area, which ranged between 1% (King 2005) and 4% (Smith
2015). This result however is closer to recent outcomes from studies in the Wilderness
Coastline presented by Smith (2012), where the proportion of subsistence fishermen
ranged between 10% and 22%. Furthermore the majority of anglers were experienced
fishermen, who had on average been fishing regularly for 25 years. The age structure of
the Plettenberg Bay angling community was similar to those observed by others in the
country (Brouwer 1997, Beckley et al. 2008, King 2005, Dunlop 2011). Most fishermen
where either white or coloured, which is similar to findings from other recent studies in
South Africa (Dunlop 2011, King 2005, Smith 2012, Smith 2015) but does not represent
the general ethnic distribution in the Bitou municipality. In general, anglers did not mainly
fish for the consumption of their catch, however most of them did claim to regularly eat
some of it and to return the rest.
As shown in several other studies, which looked at angler attitudes towards regulations, it
was apparent that most fishermen agreed on the necessity of fishing regulations. The
general attitude was positive towards regulations that are already in place such as bag
limits, size limits, closed seasons and marine reserves, the knowledge of these
regulations however was very poor even for the anglers’ primary target species.
Additionally those anglers, who knew the correct size limit or bag limit, did not necessarily
comply with it, especially in the case of White Steenbras. Brouwer (1997) had already
observed a similar problem with regulations and suggested an angler education
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programme, which does not only teach the correct regulatory limits, but provides anglers
with the essential background to understand the basis of species-specific restrictions.
Furthermore most interviewed anglers in this study complained about the lack of
enforcement, which was reflected in the low number of fishermen who have experienced
a catch inspection. Brouwer (1997) also showed that with an increasing frequency of
patrols and catch inspection by local authorities (e.g. SAN Parks, Cape Nature etc.), the
knowledge of regulations and the obedience to regulations increased significantly, such
as experienced along the KwaZulu-Natal Coast. This approach however is highly
dependent of the availability of funds for additional staff and training of staff to conduct
such patrols.
Most anglers perceived a decline in fish numbers, the catch size and diversity of species,
which is an overall trend across the country (Brouwer 1997, King 2005, Smith 2015, Van
Zyl 2011).
Although subsistence anglers only make up a small portion of the angling community and
usually target small and easy-to-catch species (Brouwer 1997), which are less sought-for
by recreational anglers, they were the most frequently listed reason for these changes.
Subsequently fishermen named those activities, which do not occur or only occur in
minimal extents in the bay, such as commercial fishing, trawling and recreational ski-boat
angling. Although the bay is open for commercial operations, it is assumed that it is not
profitable to fish commercially inside the Plettenberg Bay since the nearest commercial
harbours are located 70 nautical miles away in Mosselbay and 130 nautical miles away in
Port Elizabeth. No commercial fishing vessels were observed in the bay during the
survey period except for boats that engaged in chokka fishing at five occasions. A fifth of
the anglers also blamed the Cape Fur Seal colony that resides on the Robberg
peninsula, for the decline in linefish. Similar observations of anglers’ perceptions to
competitive interactions with seals and the demand for a culling management plan such
as currently in place in Namibia (reference), were made in other countries, where seals
are common (Cook et al. 2015). After the harvest of the last remaining individual for
trading products in the late 1800’s, the Robberg peninsula has been recolonized by Cape
Fur Seals (Arctocephalus pusillus) in the 1990’s (Huisamen et al. 2011). King (2005)
observed a negative attitude amongst anglers towards the seal colony, which was at that
time at a population level of ca. 1700 individuals (Huisamen et al. 2011), whereas the
current estimated population size is ca. 5000 seals (Cape Nature, pers. comm.). Seals
however mainly feed off-shore and on bait fish species such as the Cape anchovy
(Engraulis anecrasicolus), South African sardine (Sardinops sargax) and the Cape horse
mackerel (Trachurus capensis) (Huisamen et al. 2012). A recent study on the Cape fur
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seal colony at the Robberg peninsula found remains of only two typically targeted linefish species, Red Tjor-tjor and Sand Steenbras, which made up less than 1% of the
seals’ diet. It is however worth considering that both species, Red Tjor-tjor as well as
Sand Steenbras, have declined considerably since King’s study in 2005. Furthermore it is
important to consider that the study was conducted between 2003 and 2008, when the
seal colony was still substantially smaller. Thus, at the time of this study, there were more
pups and lactating females present, which feed close-shore and are more likely to
encounter reef- and linefish species. Consequently resident seals possibly have to unlock
additional resources due to higher intraspecific competition as a result of increased
population numbers. Trophic cascadal effects can also not be excluded, since several
line-fish species are dependent on the abundance of bait-fish species that are targeted
by seals. Assuming that a seal of an average weight consumes about 3.2kg of teleosts
per day (Butterworth & Wickens 1990, Wickens et al. 1992) with 0.3% of that being linefish in Plettenberg Bay (Huisamen et al. 2012) and an estimated population of 5000
individuals, ca. 160kg of line-fish are extracted by seals daily.
Pollution was also seen as a possible threat to linefish resources, mostly referring to local
estuaries, which are important nursery grounds for some of the typically targeted species,
such as Cape Stumpnose and White Steenbras (Turpie & Clark 2007). The perception of
pollution as a possible threat might have also been temporarily inflated because of
several recent mass-stranding events of White Mussels along Robberg Beach in
Plettenberg Bay as a result of severe weather events, such as strong winds, swells and
rains. The most frequently demanded change of regulations was the introduction for a
maximum size limit. Especially slow-growing, residential reef species only reach
fecundity when they have reached a certain size – the retention of such individuals
consequently implies the removal of breeding stock. The effectiveness of such
regulations is not doubted, but difficult to manage (Brouwer 1997).
Effort
Tourism in the Plettenberg Bay area is still a growing sector with ongoing developments
in order to support and accommodate the number of visitors, which continues to increase
with every year (Bitou Municipality 2013). A large number of those visitors engage in
recreational fishing, thus there are observable peaks in fishing effort during holiday times.
Despite King’s (2005) reasonably predicted increase in fishing effort for the following
years, this study showed a substantial decrease of fishing effort. King reported an
average of 0.66 anglers.km-1 including five zones, whereas the extraction of the two
omitted zones delivered a result of 4.1 anglers.km-1. This study resulted in an estimation
of 2.2 anglers.km-1, which is closer to what was observed by Smith (2005) (1.2 - 2.9
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anglers.km-1) in zone 5 and by Dunlop (2011) in KwaZulu-Natal (2.3 – 3.8 anglers.km-1).
This spatial observation of fishermen correlates with the decrease in estimated fishing
effort in this as well as in other studies across South Africa (Dunlop 2011, Mann et al.
2008, Smith 2015). The average duration time of a fishing trip (4.9 hours) has not
changed since King’s study (2005) and conforms with finding from Brouwer (1997) and
Smith (2015).
A major cause for the decline of the total fishing effort may be the increase of associated
costs to engage in recreational fishing activities, such as for the purchase of fishing
licences (Dunlop 2011) or local national road tolls, such as in Tsitsikamma (Smith 2015).
The beach vehicle ban (Mackenzie 2005, Mann et al. 2008) as well as security reasons
(Dunlop 2011) may deliver further possible explanations for the decrease. Furthermore
the decline of linefish stocks and the lower angling success may discourage certain
anglers, especially those, who only have a short period of time available for fishing (e.g.
during holidays). This is reflected by the spatial change of effort over time, with the
strongest decrease in zone 2 and zone 4 since King’s study, which are the zones closest
to the holidaytown Plettenberg Bay and exposed to a higher influx of visitors than zone
five, which is a secluded holiday village. This can also explain the less pronounced peaks
of fishing effort during holiday seasons comparing the results from King’s study in
2003/04 and this study. Furthermore it must also be discussed that with only three
random monthly survey days per zone, a day with exceptionally low fishing effort, can
easily bias the dataset, such as it happened in zone 4 in December 2014.
The annual effort between 2014 and 2015 decreased with increasing distance to
Plettenberg Bay as zone 5 is least easily accessible from most holiday accommodations.
In combination with the temporal decrease of effort in zone 4 and 5, the overall angling
effort observed in the three zones, and thus urban and rural fishing pressure, are
beginning to align.
Catch
Catch decreased significantly since 2003, the average monthly yield of 521 fish was only
a fifth of what King (2005) reported. The catch was dominated by only a few species,
most of them being Seabreams, which is typical for recreational angling (Brouwer 1997,
Dunlop 2011, Smith 2015, Veiga et al. 2010).
Blacktail was the most commonly caught species in the Plettenberg Bay area, which was
the case in several other studies along the South-East coast of South Africa, such as the
Wilderness Coastline (Smith 2012), the Goukamma MPA (Van Zyl 2011) and Nature’s
Valley (Smith 2015). Across the country it is considered the third most important shore-
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angling species (Dunlop & Mann 2013). Due to its life-history traits (e.g. reaches maturity
at small size, high fecundity, partial protandry), Blacktail can tolerate high fishing
pressure and remains abundant in South Africa (Dunlop & Mann 2013). Blacktail has
however, still decreased in proportion as well as in number since 2003/04 (King 2005) in
the Plettenberg Bay area. The size distribution has shifted slightly towards smaller
individuals, but this result is not statistically significant. Furthermore there is no overall
trend of changes in size for Blacktail in South Africa (Dunlop & Mann 2013). As a highly
residential species (Mann 2013), Blacktail are likely to profit from protection in Marine
Protected Areas, such as the Tsitsikamma MPA. Only few Blacktail however were
recorded in zone 5 during this study, which is likely due to the fact that only few anglers
were encountered on rocky areas, where Blacktail are more abundant.

Shad was the second most important species that was caught during the survey period
and is considered the most important shore-based angling species in South Africa (Mann
2013). Whereas the proportion of Shad of the total catch in the Plettenberg Bay area has
increased, the numbers have declined since King’s study. Nationally, Shad is considered
to be 25-40% overexploited (Govender 1996, 1997, Maggs 2012) and the protection of
the species is assumed to be difficult due to its migratory nature. It was however recently
revealed that Shad did show some grade of residency in the Langebaan MPA (Hedger et
al. 2010) as well as in the De Hoop MPA (C. Attwood, UCT, unpublished data, Maggs &
Mann 2013). Consequently marine reserves might offer some protection. Compared to
King’s (2005) findings, this study showed a decreasing trend in size, although not
statistically significant. When zone 2 and 4 were excluded and only size classes for Shad
caught in zone 5, where most individuals were retrieved, were compared between 2003,
2008, 2009 and 2014 (King 2005, Smith 2015), no change of size classes became
evident. Referring to Hedger et al. (2010) and Attwood’s (unpubl.) findings, the direct
border of zone 5 to the Tsitsikamma MPA might have a protective effect on the species.
This assumption however is not statistically proven and requires further investigation.
The third most important species was Cape Stumpnose. It has increased in both
proportion and number since 2003/04 (King 2005) and is an important recreational and
subsistence fisheries target along the East coast of South Africa (Cowley et al. 2004,
Dunlop 2011, Smith 2015). General stock assessments for this species since the 1970’s
show slight increases (Joubert 1981, Mann et al. 1997, Dunlop 2011). Cape Stumpnose
are highly dependent on estuaries as nursery areas (Whitfield 1998) and the Groot Rivier
estuary, which is located in zone 5, is known to be the most important nursery area for
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this species in the country (Turpie & Clark 2007) and where most Cape Stumpnose in
this study were caught. When certain species are overexploited, fishing effort does not
necessarily decrease, but the targeted species or catches change periodically to different
species, what is called sequential overfishing (Brouwer & Buxton 2002, Attwood 1995).
Thus, the proximity of the survey area to an important temporarily-opened nursery
estuary for Cape Stumpnose and the decline of several other linefish species, might
explain the increase of catch numbers. In comparison to King’s study, the frequency size
distribution for Cape Stumpnose has not shifted, all together suggesting that this species
is currently not overexploited.
Strepie numbers have decreased since King’s study in 2003/04 (King 2005). It was the
fourth most important species in this study and is considered the second most important
species for shore-based linefisheries along the South African East coast (Brouwer et al.
1997, Mann et al. 2003, Dunlop & Mann 2012). The current stock status however states
that Strepie is underexploited, but due to it’s importance for both recreational and
subsistence anglers, it should be closely monitored. Strepie were mostly caught in zone
4, an area that is extensively used by subsistence anglers. Changes in size frequency
distribution between 2003/04 and 2014/15 were visible, but not statistically evident.
The fifth most dominant species caught between September 2014 and August 2015 was
White Steenbras. The proportion of this species of the total catch as well as numbers
have increased since 2003/04 (King 2005). Many of the retained individuals however
were below the minimum size limit, which increases the pressure on this late-maturing
species considerably. Size classes have also changed over the past eleven years.
Whereas King (2005) recorded few very large individuals and more White Steenbras of
medium size (between 400-599mm), this study resulted in a reversed tendency, where
several large individuals (>649mm), but mainly very small White Steenbras (<350mm)
were caught and retained by anglers. The current stock assessment of this species,
which categorises it as “collapsed”, is out-dated and urgently needs a revision (Mann
2013). Although the numbers of White Steenbras amongst catches have increased, this
might be the result of serial overfishing of other species. Furthermore the Groot Rivier
estuary is an important nursery ground for White Steenbras (M. Brown, unpublished
data), juveniles regularly feed back into the fishing grounds, thus explaining the high
number of small individuals. White Steenbras were caught in all three zones, thus not
showing a habitat preference.
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The numbers of Red Tjor-tjor as well as Sand Steenbras, both common in King’s study,
have decreased drastically. Red Tjor-tjor is a species that is typically associated with
upwelling events during summer and as it moves in big schools (Fennessy & Mann
2013), it is likely to be caught in large numbers over a short time period. Although the 2nd
most important species in 2003/04 and also present in Smith’s study (2015), Red Tjor-tjor
are not commonly caught by recreational anglers along the South African coastline and
normally make up less than 1% of the catch (Dunlop 2011, Mann et al. 1997a). The
severe changes of abundance of this species may thus be a relict of short-term
abundances during few sampling days. The result should nevertheless be treated
carefully and a re-assessment of this species is suggested as a local depletion might
have occurred. Sand Steenbras is due to its small size not a commonly targeted species.
Richardson and Lamberth (2013) however suggested a review of management strategies
concerning this species as it is likely to be targeted by subsistence anglers. Due to the
strong difference of Sand Steenbras numbers between this and King’s study, a reassessment of the stock status and management regulations is highly recommended.
King also recorded a high number of Cape moony, which was not recorded in this study.
This species lives close to estuaries and is often found in lagoons, its population status is
currently un-assessed. All other species that were only recorded in one of the studies
and were absent in the other were uncommon and can be considered as “coincidental”
catch.
In general the retention rate of catches was with 67% similar to Smith’s (2015)
experience in zone 5 between 2008-2010 (54-68%) but lower than along the Wilderness
coastline (76%). Cooke & Cowx (2004) reported a global estimate of 20%, which is
considerably lower than what was experienced in this study. This might be due to an
underreporting of fish that were unsuitable for consumption (e.g. pufferfish or klipvis) or to
the prevailing opinion amongst anglers that fishing success was too low to release the
few individuals that were caught even though they might be undersized.
The overall Catch per unit effort (0.289 fish.ang.hour-1) was lower than in King’s study in
2003/04 (0.374 fish.ang.hour-1), but higher than what was reported by Van Zyl in
Goukamma (0.018 fish.ang.hour-1), by Smith along the Wilderness coastline (0.10
fish.ang.hour-1) and by Dunlop in KwaZulu-Natal (0.18 fish.ang.hour-1). It was similar to
what Smith reported for Nature’s Valley between 2008 and 2010 (0.28 fish.ang.hour-1).
The Goukamma MPA is open to shore-based linefishery and thus does not offer any
additional protection to local fish populations. It does instead possibly attract more
fishermen than those areas, which do not carry the label of a protected area due to the

47

common knowledge of the positive effects of Marine Protected Areas on size and
abundance of fish. The Plettenberg Bay area however might profit directly from its
adjacency to two MPA’s and associated spill-over effects of adult fish (Kerwath et al.
2012). The general decline in effort that was observed since King’s study (2005), might
have also affected fish populations and could possibly facilitate the possibility for a partial
recovery of fish populations. Furthermore, several areas along the Plettenberg Bay
coastline are very difficult to access (e.g. a 5.5 km section between zone 4 and zone 5)
and thus only attract few anglers.
Seasonal differences in CPUE were less pronounced than in King’s study, possibly due
to the lack of coinciding upwelling events or less concentrated fish migrations.
Litter
The results showed that anglers, compared to other beach users, contributed a
disproportionally large amount of litter along the Plettenberg Bay coastline as it was
observed in other parts of the world, where angling is an important recreational activity
(Eriksen et al. 2014, Thiel et al. 2013, Yorio et al 2014). The quantity of debris is caused
by anglers is likely to be an underestimation as angling waste often ends up within the
tidal line and gets washed into the sea before being recorded. Consequently a fine-scale
sampling approach is suggested to receive a better representation of debris composition.
Furthermore anglers do not only leave fishing-related litter behind, but also contribute
substantial amounts of recreational litter. The average duration of a fishing trip was five
hours and most anglers would take food and drinks along. During sampling days obvious
accumulations of snack-packs, bottles, foam packaging etc. were recorded around
fishing spots but counted into the “recreational litter” category. Fokker (unpublished data)
furthermore showed that there is a spatial overlap of fishing-related debris and fishing
hotspots in Nature’s Valley. Additionally to the litter that is left behind on the shore-line, it
is estimated that substantial amounts of fishing line and lead sinkers are present on local
reefs. Fishermen claimed to loose a sinker on every fourth to fifth cast and in most cases
monofilament fishing line with it. Similar reports were given by local divers and
spearfishermen, who have observed large amounts of lead sinkers and fishing line on
near-shore reefs. In Canada for example it was estimated that about 500t of lead enter
the country’s waters annually just through the loss of sinkers (Scheuhammer et al. 2003).
An estimation of 200t of lead was made for Swedish river-mouths (Jacks et al. 2001).
The debris that is left behind by fishermen is diverse in shape, texture, colour and size.
Simple plastic pieces or bait bags for example are likely to be ingested by animals –
currently incidences of ingestion of marine debris are known for 208 marine animal
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species (Gall & Thompson 2015, Laist 1997), 4% of those incidences resulted in direct
harm or death (Gall & Thompson 2015). Nevertheless it is known that the ingestion of
debris can have severe or fatal indirect consequences to the ingesting organism even
later since most animals are unable to regurgitate the hard material. Various studies
concluded that the ingestion of plastic debris could lead to the blockage of the digestive
system, followed by a reduced feeding stimulus and activity (satiation), starvation and
debilitation (Donnelly-Greenan et al. 2014, Gregory 2009). Ecotoxicity through the
adsorption and accumulation of persistent organic pollutants in plastics, as well as
plasticizers is also known to impair hormonal systems and thus the reproductive capacity
of several organisms (Oehlmann et al. 2009). Lead sinkers are also known to be
regularly ingested by seabirds and as a stable environmental contaminant it can cause
substantial mortality in birds (Bellrose 1959).
Entanglement in marine debris, such as nylon fishing line, can be accidental or the result
of active attraction to the debris. Once entangled, many animals have difficulties to
escape. The immediate results can be choking, strangulation, increased energy
expenditure, feeding inability, diving or surfacing incapability, decreased mobility, loss of
limbs, wounds and infections (Pearson et al. 2014), ultimately resulting in drowning,
starvation, suffocation or death (Laist 1997). Some injuries however only become
problematic as a progression over time and can lead to constriction and tissue damages
as the organism grows. Individuals are often limited in their movement behaviour and
thus foraging ability or predator avoidance, which can ultimately lead to death up to 1.5
years after the initial entanglement incidence (Baulch & Perry 2014, Moore et al. 2006).
Yorio et al. (2014) recorded 27 Kelp Gulls (Larus dominicanus), which were entangled in
monofilament fishing line in vegetation along the colony boundaries, most of which had
died of starvation as a consequence of their entanglement. Furthermore nylon fishing line
can cause severe damages on sessile invertebrates, such as soft corals (Angiolillo et al.
2015, Chiappone et al. 2005, Yoshikawa & Asoh 2004).
Plettenberg Bay holds the largest land-based Kelp Gull colony in South Africa and
pollution that results from recreational fishing may pose a serious threat to the local
biodiversity. Kelp Gulls preferable pick their nesting material up along the close-by shoreline and are thus particularly prone to suffer from the consequences of entanglements or
ingestion of angling litter. Witteveen (2015) however found that fishing related debris was
a minor compound of the debris items that were found in Kelp Gull nests in the
Plettenberg Bay area. Rather than fishing line, as typically found in Northern Gannet
(Morus bassanus) colonies (Montevecchi 1991, Votier et al. 2011, Bond et al. 2012), rope
and strapping were used by Kelp Gulls for nest construction (Witteveen 2015). Kelp Gull
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nests moreover contained large amounts of general anthropogenic debris, such as food
packaging.
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5. Conclusion
Angler interviews are a useful tool to track and identify possible changes in fish
populations in a restricted area. Roving Creel Surveys are particularly suitable for the
Plettenberg Bay as most sections of the coastline are accessible by foot and one or two
survey clerks can achieve a sufficient coverage of the entire bay. There has been a
pronounced deficiency of data on Plettenberg’s shore-based linefishery, with only one full
and one partial study conducted between 2003 and 2014. This project was the first
comprehensive re-assessment of the angling sector in this area and thus provides the
first temporal comparison of catch and effort data in Plettenberg Bay. In order to track
changes in marine resource usage and to improve the understanding of fluctuations in
fishing pressure and thus dynamics of residential fish communities in Plettenberg Bay, it
is highly recommended that Roving Creel Surveys will be regularly repeated over defined
time periods with a standardized methodology (as set by King 2005).
In summary, most anglers observed a general decline in fish numbers and sizes.
Interpreting this kind of data however presents a challenge due to its subjectivity, which
had already been brought up by J.L.B. Smith (1949): “There is a general belief among
anglers in South Africa […] that both shore and estuarine angling have declined in
comparatively recent years, and there are few mature anglers who do not aver that
catches were better and more regular in their young days. While this is probably true, it is
as well to remember that the human mind tends to smooth away what is unpleasant so
that the high lights stand out, the many blank days of long ago tend to be forgotten, while
the good catches remain etched on the memory as a pattern of past times.” In this case
the angler attitudes were supported by meaningful data, which clearly showed substantial
declines in catch numbers and the catch per unit effort as well as changes in catch
composition since King’s initial observations in 2003 and 2004, when the Plettenberg Bay
linefishery was already considered overexploited. As an additional signal for
overexploitation, fish species, which are fast-growing and -reproducing (Kaiser &
Jennings 2002), dominated the catch in the Plettenberg Bay area in both studies (King
2005). Larger fish with slower life histories, which are often targeted by anglers, were
seldom recorded in this study, suggesting that an on-going, sequential overexploitation of
certain species since 2004 has brought the local linefish populations to a further decline.
Especially White Steenbras is a species of concern, which was last classified as
“collapsed” in South Africa. Despite recent trends towards improved estuary recruitment
(Bennett 2012), there is no clear evidence for general stock recovery. Due to its
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importance in the Plettenberg Bay linefishery as a targeted and regularly caught species,
where juveniles or sub-adults were commonly retained, it is crucial to observe changes in
White Steenbras populations. Furthermore Sand Steenbras populations seem to have
undergone severe changes and should be closely monitored inside the bay, especially
since it is an important target species for subsistence anglers, which constitute a growing
part of the angling community. The fishing pressure is currently concentrated on few
dominating species, almost all of which show a trend towards smaller sizes.
In comparison to other commonly fished areas along South Africa’s East coast however,
the Plettenberg Bay area still delivers relatively high catch per unit effort rates. It is
possible that the bay benefits from the adjacency to two Marine Protected Areas and
associated spill-over effects, especially the Tsitsikamma, which is a no-take reserve. This
is supported by Smith’s (2015) data from zone 5, which in comparison, shows relatively
stable trends in catch numbers and catch per unit effort data since 2008. Furthermore it
seems, that a supposedly migratory species, Shad, could profit from a Marine Protected
Area. In this study it was shown that Shad sizes showed a trend towards smaller sizes in
zones that were further away from the Tsitsikamma MPA, but stayed stable in zone 5,
which is in direct adjacency to the reserve. Recent studies had discovered that Shad
shows some degree of residency in other Marine Protected Areas in South Africa. This is
specifically important to consider, since a planned partial re-opening of the Tsitsikamma
Marine Protected Area to subsistence fishery in the near future (K. Smith, personal
comm.) might affect those fish species, which are specifically targeted inside the bay and
thus loose a recovery area.
This study also showed that shore-based anglers contribute significant amounts of debris
to the Plettenberg Bay shoreline, especially in the form of plastic debris and lead. The
direct effects of this debris are difficult to monitor. Recent literature however suggests
that the consequences of angling debris can be severe. A closer monitoring of local bird
colonies and an improved waste management plan for the angling sector are
indispensable in order to reduce the impacts of angling on the environment.
In summary, the Plettenberg Bay linefishery in its current state has severe impacts on the
marine biodiversity. With an improved enforcement approach in combination with an
elaborate angler education programme, the impacts on linefish populations and other
marine animals can be minimized. Due to its unique location, the Plettenberg Bay
linefishery has the potential to become a sustainable fishery as suggested by King (2005)
and Smith (2005).
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7. Appendix I
ROCK AND SURF ANGLING QUESTIONNAIRE
Questionnaire number: ____________________ Interviewer: ______________
Date: __________________ Time: ___________ GPS co-ordinate:___________
Locality: ________________________________________________________
Swell: Flat_______ Average_____ Rough _______
Cloud Cover: Clear_____ Partly cloudy______ Overcast ______ Overcast and
rainy _______
Fishing from: Rock _______________ Shore __________Other ________
Sector: Subsistence: ________ Recreational: _____________
Number of anglers in party: _____________________________
SECTION A: CATCH AND EFFORT DATA
1. What time did you start fishing today? _________________________
2. What time do you expect to stop fishing today? ________________
3. Type of fishing gear being used? _____________________________
4. Number of lines in use: ____________________________________
5. What have you caught today (including discards)? Do you mind if I
inspect your catch?
Fish species

Length

Weight

Bait used for each Kept
/
fish
Released
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SECTION B: BAIT DYNAMICS
1. What bait do you have with you, how much, how and where was it
obtained?
Bait organism

Quantity

How obtained

Where obtained

2. If collected, how long did it take to collect this bait? ______________
3. If collected, do you have a bait-collecting permit? Y

N

4. If applicable, do you have a cast/throw net permit?

Y

N

5. What are your 3 preferred bait organisms for rock & surf angling?
Test the minimum size, max. no. per person/day and accepted
collection method
Species

Min.
Size

Max.
/day

No. Collection Method

6. In what way does the bait you collect differ from the past?
More bait ____ Less bait ____ More species ____ Fewer species ____
Bigger bait ____ Smaller bait ____ No difference ___ Don’t know _____
7. What do you think is threatening the bait resources that you target?
______________________________________________________
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SECTION C: MANAGEMENT AND ANGLER ATTITUDES
1. Who do you think is responsible for managing the living resources of
this coastline?
Government

______

Provincial

government

______

Local

Council/Municipality___
Anglers______ People living near the coastline ___ Other: __________
2. Which fishing regulation (s) do you think is the most effective way to
manage our fish stocks? (Ask each regulation specifically)
Minimum size limits _____

Bag limits

____

Closed seasons

Marine reserves

____

____

Other __________________________________________________
3. Do you have any suggestions on how our fish stocks should be
managed? ______________________________________________
4. Do you obey these regulations? (Ask each regulation specifically e.g.
Have you ever kept an undersized fish?)
Minimum size limits __________

Bag limits

_________

Closed seasons

Marine reserves

________

__________

5. Has your catch ever been inspected by a fisheries inspector?
Y

N

6. What are your 5 major target species on this stretch of coastline?
Test the minimum size limit, bag limit and closed season for each
one.
Species

Min.
size

legal Bag limit

Closed season
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7. How many years have you been fishing for? __________
8. In which ways is your current catch different from that in the past?
More fish ____ Fewer fish ____ More species ______ Fewer species ___
Bigger fish ____ Smaller fish ____ No difference ____ Don’t know ___
Other ____________________________________________________
9. Which species are noticeably scarcer than before?
__________________________________________________________
10. Which species occur more frequently than before?
___________________________________________________________
11. In your opinion what are the threats facing the resources along this
stretch of
coastline?
Pollution _____ Recreational shore – angling _____
Recreational skiboat-angling __Commercial fishing ___
Subsistence angling ___ Trawling Overexploitation ____Other________

SECTION D: SOCIO-ECONOMIC INFORMATION
1. Name: ___________________________________________________
2. Age: 0-5

6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-

55 56-60 61+
3. Sex: M

F

4. Race: Black __ White ____ Asian ____ Coloured _____ Other ________
5. Home language: English ___ Afrikaans ___ Xhosa ____ Other_________
6. Place of residence (Province, Country):__________________________
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7. Highest educational qualification:_____________________________
8. Occupation of angler: _______________________________________
9. Club affiliation? _____________________________________________
10. Why do you fish? Food _____ Recreation ____ Competition ___
Livelihood ___Other___
11. What do you do with your catch? (PROMPT HIM e.g. What about small
fish? Ever sold a fish?)
All

Some

Minimal

None

Eat it
Sell it
Give it away
Return to the sea
12. How many people are in your household? ___________________
(permanent residents)
13. How many of them fish? _____________________________________
14. How important is your fish catch in your households diet?
Crucial __ Fairly important __ Not important __
15. How many times a week do you (your household) eat fish? ________
16. How many times a week do you (your household) eat meat? ________
17. What is the maximum amount of money you would be prepared to
pay to go on a fishing trip (like this outing) ?
_________________________________________________
18. What is the estimated value of all your rock-and-surf angling
equipment (e.g. what would they sell for?)
___________________________________________________________
SECTION E: OWNERSHIP AND ACCESS TO THE LIVING RESOURCES
OFTHE COASTLINE
1. Who owns the living resources (fish and bait) along this stretch of
coastline?
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All SA citizens ___ The government __ People of Plett ____ God ______
The Plett municipality ______ The anglers ______ Our ancestors ___
Other ______
2. Do you have a recreational fishing permit? Y

N

SECTION F: GENERAL
1. How often do you fish this stretch of coastline?
_______days/week

__________ days/month

__________

days/year
2. On average how many hours do you fish a day?
________________________________
3. Do you fish at night?
__________ days/week

Y

N

If YES, how many…

__________ days/month __________

days/year
4. Do you fish…
More on week-days ______ More on week-ends ___ When there is a fish
run ______ Public holidays ____ Other:___________
5. How often do you loose your sinker
(%casts)?___________________________________
6. Do you take your litter with you?
Always____ Sometimes____ Never____
Thank-you for your time.
Comments:________________________________________________________
_________________________________________________________________

73

RE-SURVEY QUESTIONNAIRE
Questionnaire number: _______________ Interviewer: ____________________
Date: _____________ Time: _______________ GPS co-ordinate:__________
Locality: __________________________________________________
Weather: _________________________________Swell:________________
Sector: Subsistence ________Recreational _________ Rock ____________
Shore __________
Number of anglers in party: ____________________________
1. Name: ______________________________________________
2. Sex: M

F

3. Race: Black ____ White ____ Asian _____ Coloured _____ Other ____
4. Place of residence (Province, Country): ___________________________
5. What is the maximum amount of money you would be prepared to
pay to go on a fishing trip (like this outing) ?
___________________________________________________________
6. Start fishing today?________

Stop fishing today? ________

7. Type of fishing gear being used: _______________________________
8. Number of lines in use: _____________________________________
9. What species are you targeting? _____________________________
10. What have you caught today (including discards)? Do you mind if I
inspect your catch?
Fish species

Length

Weight

Bait used for each Kept
/
fish
Released
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11. What bait do you have with you, how much, how and where was it
obtained? (refer to map)
Bait organism
Quantity How obtained
Where obtained

12. If collected, how long did it take to
collect?___________________________________
Thank you for your time.
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8. Appendix II
!!
!!
!!
!!

= 𝑟𝑧, (calculated for 11 months)
= 𝑝𝑧, (calculated for 11 months)

𝑤!"# ×𝑝!"# = 𝑥! ,
𝑦!"# ×𝑟!"# = 𝑥! ,
𝑥=

!! !!!
!

,

where
x= estimated number of fishermen in zone 4 in September
z = month
yz = number of fishermen in zone 2 in month z
wz = number of fishermen in zone 5 in month z
vz = number of fishermen in zone 4 in month z
rz = relation of fishermencounts between zone 4 and zone 2
pz = relation fishermencounts between zone 4 and zone 5
xw = number of fishermen in zone 4 in September in relation to zone 5 (annual average)
xy = number of fishermen in zone 4 in September in relation to zone 2 (annual average)
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