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Abstract

The likelihood of success of a marine protected area (MPA) is strongly dependent on stakeholders’ support. A concern
often raised by local fishers is their lack of involvement in the design or management of a MPA and their loss of income
owing to lost fishing grounds. We used Algoa Bay, South Africa, as a case study to analyse fisher’s and fish-processing
factory managers’ concerns and perceived economic losses from fishing closures using structured interviews. Since 2009, a
20 km-radius purse-seine fishing-exclusion zone has been tested in Algoa Bay to assess the benefit to population recovery
of the endangered African penguin Spheniscus demersus. Costs to the industry were estimated in terms of loss of catches
and additional travel time to fishing grounds with and without closures. Fisher responses to interviews revealed general
support for conservation and MPAs, but individuals interviewed did not feel that the 20 km fishing exclusion zones in
Algoa Bay would aid African penguin conservation. While they systematically raised concerns about potential economic
costs to their industry from closures, neither their catch sizes nor travel times varied significantly with fishing exclu-
sion measures. Acknowledgement and assessment of the economic concerns may aid in initiating an informed dialogue
amongst the various stakeholders in Algoa Bay, which may increase compliance and success of the newly proclaimed
Addo elephant National Park MPA. Continued dialogue may also act as a catalyst for more integrated ocean management
of biodiversity and human uses in the bay.
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Introduction

As the number of threatened marine species increases
(Worm et al. 2013; McCauley et al. 2015), urgent action is
required to assess and limit anthropogenic drivers of spe-
cies’ declines and prevent extinctions (Davidson and Dulvy
2017; Duarte et al. 2020). Fully-protected and well-man-
aged marine protected areas (MPAs) can provide a refuge
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for species and ecosystems (Grorud-Colvert et al. 2021,
Roberts et al. 2017) and can contribute to food security
and carbon storage (Sala et al. 2021). In the absence of
MPAs, fishing-exclusion zones can protect harvested spe-
cies and support ecosystem-based management of coastal
and marine environments (Sarda et al. 2017). Historically,
MPAs and other spatial conservation measures (such as fish-
ing-exclusion zones) have been implemented to improve the
conservation status of ecological system components (such
as species or habitats), with less attention paid to the socio-
economic costs of the intervention (Dehens and Fanning
2018; Brander et al. 2020, although see Smith et al. 2010).
Prior analyses of MPAs have identified stakeholder engage-
ment as a major factor in influencing the success or failure
of an MPA (Giakoumia et al. 2018), and South Africa is no
exception (Mann-Lang et al. 2021).

In 2014, the South African government initiated Opera-
tion Phakisa, an initiative to develop the South African
oceans economy by growing various ocean-based industry
sectors, including offshore oil and gas exploration, fisheries
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and aquaculture, marine transport and manufacturing, and
marine protection. Four years later, the 2018 National Bio-
diversity Assessment for South Africa identified commer-
cial fishing as a major threat to marine biodiversity and
ecosystems in South Africa, owing to overexploitation of
target species, high bycatch rates, habitat destruction, and
competition for food resources with other marine species,
as well as incidental seabird deaths (Majiedt et al. 2019). In
2019, twenty new MPAs were approved by the South Afri-
can cabinet as part of Operation Phakisa. One of the new
MPAs is the Addo Elephant National Park MPA located in
Algoa Bay (Fig. 1) on the south coast of South Africa with a
primary objective to protect the habitats of two Endangered
seabird species: the African penguin Spheniscus demersus
and the Cape gannet Morus capensis breeding on St Croix
and Bird Islands (SANBI and South African Department of
Environmental Affairs, 2018). Algoa Bay used to host 50%
and 70% of the world African penguin and Cape gannet
populations respectively on St Croix and Bird islands (Sher-
ley et al. 2019, 2020, Fig. 1). Both species are endemic to
Southern Africa and feed primarily on sardine (also referred
to as pilchard) Sardinops sagax and anchovy Engraulis
encrasicolus (Crawford 2007), which are targeted by the
purse-seine fishery. This fishery contributes to the highest
tonnage landed by fisheries in South Africa (Shannon and
Waller 2021), with annual tonnage averaging around 391

000 tons between 2008 and 2012, including catches of sar-
dine, anchovy, horse mackerel Trachurus trachurus and
round herring Spratelloides gracilis (Wilkinson and Japp
2018). Catches from Algoa Bay represented 40 to 70% of
national landings of sardines during our study (Coetzee et
al. 2019), and are used primarily for the bait industry. Given
the potential conflict for food resources, the competition
between seabird species and the commercial fishing indus-
try have been the focus of ongoing studies (Crawford 2007;
Pichegru et al. 2009, 2010, 2012; Mclnnes et al. 2017; Sher-
ley et al. 2018). For example, spatial analyses revealed that
a significant proportion of the catches from the purse-seine
fishing is located in the core foraging habitats of penguins
and gannets (Pichegru et al. 2009).

As early as 2009, as part of a national experiment
designed by a group of stakeholders including scientists and
the fishing industry, 20 km experimental purse-seine fish-
ing-exclusion zones were implemented around key penguin
colonies in Algoa Bay (around St Croix and Bird Islands),
and on the West Coast of South Africa (around Dassen and
Robben Islands, to assess the potential benefits of exclusion
zones for African penguins (see Pichegru et al. 2010, 2012;
Sherley et al. 2018; Sydeman et al. 2021). Part of the exper-
imental design involved swapping the fishing exclusion
every three years within pairs of colonies: in Algoa Bay,
the area surrounding St Croix Island was closed to fishing
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Fig. 1 Map of study area, showing the seabird colonies (St Croix and
Bird islands) in Algoa Bay, the Addo Elephant National Park Marine
Protected Area zonation (controlled and restricted, and the 20 km
radius experimental purse-seine fishing exclusion zones around the
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islands, including 5 km around Ryi Bank. The map also shows (sur-
rounded in black) the extent of the ‘Algoa Bay’ area where fishing
catches and travel times were considered in this study (following
Pichegru et al. 2012)
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from 2009 to 2011, and again in 2015-2017, while allowed
around Bird Island. Bird Island area was closed to fishing
2012-2014, and again from 2018 onward. Various param-
eters of African penguins’ responses to changes in the fish-
ing exclusion regime were monitored (see Pichegru et al.
2012; Sherley et al. 2018). Historical fishing pressure was
much higher around St Croix Island than Bird Island, due to
St Croix’s proximity to the harbour (Pichegru et al. 2012),
thus penguins from St Croix rapidly restricted their foraging
range to mostly within the fishing-exclusion zone, reduc-
ing their energy expenditure during periods when the exclu-
sion zone was in effect around that colony (Pichegru et al.
2010). However, evidence was provided that a larger fishing
exclusion was needed in Algoa Bay to support the declining
African penguin population and prevent the concentration
of fishing activities at the exclusion zone boundary (i.e.,
“fishing the line’, Pichegru et al. 2012; Sherley et al. 2018).

The proclamation of the Addo Elephant National Park
MPA in 2019 was a step towards potential improved pen-
guin conservation, but the restricted zone of the MPA (where
fishing is not permitted) offers poor coverage of foraging
habitat for African penguins, especially those breeding on
St Croix Island, and did not include most of the historical
and current fishing grounds of the small pelagic industry
(Pichegru et al. 2012). Nevertheless, commercial fishers
who target small pelagic fish remain concerned about the
loss of fishing grounds following any form of fishing exclu-
sion, and fear decreases in catch and loss of income, espe-
cially in the light of possible additional exclusions to assist
the recovery of African penguins. These concerns need to
be addressed if more permanent and larger fishery exclusion
zones to benefit penguins are to have any chance of success.

This research aimed to first understand the purse-seine
fishers’ perceptions of fishing exclusion zones (be they tem-
porary or implemented as zones in MPAs) and their per-
ceived impacts of these measures on their fishery. We then
compared these perceptions with estimates of the impacts
of fishing exclusions on costs to the purse-seine fish-
ing industry (i.e. decrease of catches, increase of travel
times). Using structured interviews, we assessed local fish-
er’s views on marine top predator conservation status, the
use of MPAs and the sustainability of fishing industries in
general. In parallel, we quantified the effect that the fishing-
exclusion zone around St Croix Island had on catch size
and travel time of the local purse-seine fishery. This study
is a first step towards reconciling conservation and fishery
goals in area-based conservation measures for endangered
marine top predators in Algoa Bay. It provides insights into
stakeholders’ perceptions and how these may be addressed
to promote the sustainability of both the fishery and the for-
aging needs of penguins, and to enable a more integrated

ocean management approach that considers both biodiver-
sity and human uses of the bay (Vermeulen et al. 2022).

Materials and methods
Structured interviews

Nine individuals were interviewed (structured interview
in Supplementary material) for their opinions on fishing-
exclusion zones. These interviews aimed to collect insights
of pelagic fishers from a “realist perspective” (Crouch and
McKenzie 2006), not relying on a large sample size of a
subgroup (Daniel 2012). Through these interviews, we col-
lected perceptions of a group with common interests and
active in the pelagic fisheries in Algoa Bay. We used a snow-
ball sampling (also known as purposive sampling), whereby
an initial participant was identified and with their help,
the interviewer was introduced to additional potential par-
ticipants (Bernard 2017). Five individuals were fishers on
purse-seine vessels operating from Port Elizabeth harbour
and four were managers of factories (floor managers and
operations managers) that process sardine in the city. While
the sample size was small, it did represent most of the “top-
tier” individuals in the small local purse-seine fishing com-
munity. Involvement in the study was voluntary, answers
were kept anonymous, and participants were assigned a
random number from 1 to 9. Interviews were conducted
face-to-face and at various locations where the participants
felt comfortable. Answers were scribed by the interviewer
and no voice recording devices were used. Human ethics
(H18-SCI-ZO0-004) approval was granted by the Nelson
Mandela University human ethics committee.

The structured interviews consisted of three main
themes: marine predators, fishery-exclusion zones (and
MPAs more broadly), and the sustainability of the purse-
seine fishery. The questions (see Supplementary material)
were open-ended and designed to ensure that the questions
flowed well, were phrased suitably, and did not lead par-
ticipants to a particular response. An attempt was made to
structure the interviews according to position in the fishery,
and some questions when not applicable were omitted (e.g.
PS5, PS6, PS7 for managers, see Suppl. Mat.). Responses
of the participants were analysed in view of their posi-
tion in the fishery, fishers (n=>5, four skippers and one first
mate) or managers (n=4), and age class: “younger” (age
1840 years old, n=3) and “older” (41 + years, n=06).

Fishery exclusion and catches

Catch data of the Eastern Cape pelagic purse-seine fish-
ery (2007-2017) were obtained from the Department of
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Forestry, Fisheries and the Environment (DFFE). Data are
reported by the fishing industry to the Department in tonnes
of catches per species per trip for each vessel, with spatial
coordinates of the area of the catch, as well as time of depar-
ture from and return to the harbour, and vessel ID. We
quantified the effects of the exclusion zone around St Croix
Island alone (in effect in 2009-2011 and then again in 2015—
2017), given that the Bird Island area was seldom fished by
purse-seiners (Pichegru et al. 2012; McInnes 2016) and St
Croix Island was the closest to the Port Elizabeth harbour
and the largest local African penguin breeding population
at the time (Sherley et al. 2020). In this study, we consid-
ered catches in tonnes of small pelagic fish in Algoa Bay,
as the area defined by Pichegru et al. (2012) (Fig. 1). While
movement of fishing vessels to the neighbouring harbour
of Cape St Francis (80 km west) can occur, most (> 80%)
of the catches from the Eastern Cape small pelagic fishing
industry take place in Algoa Bay, in relatively close proxim-
ity of the Port Elizabeth harbour (Pichegru et al. 2012).

The effect of the fishing-exclusion regime around St Croix
Island was tested on catch sizes (as a proxy for revenue) and
travel time (i.e., difference between vessel departure time
from the port and arrival time back at port, as a proxy for
costs both in terms of fuel costs and time spent searching for
fish) for each fishing trip in Algoa Bay. A log transformation
was used for travel time in order to improve the symmetry
of the distribution of the variable to meet the assumption
of normality. Exclusion regimes were designated as Open
1: 2007-2008, Closed 1: 2009-2011, Open 2: 2012-2014
and Closed 2: 2015-2017). Catch size or log travel time
were set as the response variables in an Analysis of Vari-
ance (ANOVA), with combinations of exclusion regime,
year and vessel ID as explanatory factors. Assumptions of
normality and homogeneity of variance were checked using
residuals.

In addition, because vessels are limited by their hull
capacity in the tonnage of fish they can catch per trip (ca. 40
tons for vessels in Algoa Bay, but vessels can do additional
trips), effect of fishing exclusions was also tested on the
total annual catch of the fishery with a one-way ANOVA,

Table 1 Responses of participants regarding interactions with marine life

and a Tukey post-hoc test. Statistical tests were conducted
inR 4.2.0 (R Core Team, 2022).

Results
Perception of fishers: marine life

Participants’ responses regarding interactions with marine
life are presented in Table 1. Marine predators like sharks
or seals can conflict with fishers when they intercept catches
or damage equipment. Penguins were not considered a nui-
sance because they did not steal the catch. Predators could,
however, be perceived in a good light as they can be used to
locate productive fishing grounds.

Byecatch (catch of non-targeted species) had both positive
and negative aspects according to the purse-seine fishers.
Some bycatch species may provide supplemental income to
fishers if it can be sold (e.g. mackerel Scomber scombrus),
with this being especially important during periods of low
targeted fish catch. Alternatively, bycatch of species such
as barbels or sharks may damage nets or take up valuable
space in the net and thus reduce income for fishers.

Opinions about the conservation status of marine preda-
tors and the sustainability of fishing world-wide are pre-
sented in Table 2. Opinions differed between age groups,
with an apparent division among older individuals. Most
participants felt that the loss of predators would negatively
affect the environment because marine predators are “part
of the ecosystem” and the “natural balance of the sea”. But
when examining the differences in opinions based on job
position or age, one older fisher stated that the loss of preda-
tors would allow for “more fish for the fishermen” while
one older manager said that “the workings of the sea would
balance things out”.

When asked about the sustainability of fishing world-
wide and locally, all participants recognised that overfish-
ing was a serious global threat (Table 3). However, when
asked specifically about the sustainability of the purse-seine
fishery, responses were more varied. Most managers viewed

Negative interactions

Positive interactions

Sharks (particularly Bronze whaler sharks Carcharhinus brachyurus) can

tear nets multiple times per year. Damaged nets are costly to repair.

Seals steal fish from the nets, although there were different opinions on
how often and how much fish is stolen. While most participants (three
managers and two fishers) thought that seals steal minimal catch, three
believed that seals have stolen large amounts of the catch, with two fish-
ers voicing the need for “seal culling”.

Four of the five fishers have made use of marine predators to help
them find fish, while one older fisher has not. Marine life, used to
find fish, included marine mammals (whales, dolphins, finless por-
poises Neophocaena phocaenoides or Cape fur seals Arctocephalus
pusillus) and seabirds (Cape gannets Morus capensis and petrels).
Common bycatch includes: mackerel Scomber scombrus, redeye
Etrumeus whiteheadi, maasbanker Trachurus capensis, small
sharks and rays and barbels. The bycatch is sold in some cases, but
participants stated that “it’s not enough fish to make money”. When
the bycatch is too damaged to sell, it is used as “chum” or “given
to workers in the processing factories, they take it home to eat”.
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Table 2 Opinions of participants on whether marine predators should be protected

Should marine predators be protected?

Older (n=6) n=3: No
n=3:
Younger (n=3) n=3: Yes
Fisher (n=35) n=3: Yes
n=1: “but we need to consider fishermen”
Manager (n=4) n=3: Yes

Yes. Two believe that we should only “protect what we can utilise, not what is overpopulated”.

n=1: “Cape fur seal numbers are too high and don’t need protection, but African penguins are under big pressure and

need protection”.

n=1: some marine predators not impacting fisheries should be protected, such as the African penguin, but sharks, whales,
dolphins and seals should not be protected as “their numbers are out of control”.

Is commercial fishing (world-wide and locally) sustainable?

Fisher
Overfishing is “definitely a worldwide” threat.

Concerned over the Western Cape purse-seine fishery, with “vessels that are too big” and “big nets”, thus a greater impact.

“Fishing allocations need to be done properly. People in charge must decide how much we take out, we just go ahead”.

“Overfishing is a serious threat, YES”.

Manager
species easier and thus aggravated overfishing.

“First world countries with their better technology have more of an effect” because the technology has made fishing for

“Illegal fishing [causing overfishing] is the biggest threat [to the oceans] in my opinion”.
“Overfishing is absolutely a threat [to the ocean globally]”.

Table 3 Individual opinions of Algoa Bay purse-seine fishers and factory managers regarding the impacts of the Addo Elephant National Park

Marine Protected Area (MPA) on the environment and on the fishery

MPA and fishery:
Positives

MPA and fishery:
Negatives

MPA and environment: MPA and environment:
Positives Negatives
Fishers * “Helps the environment” * “[Addo MPA] not
* “Helps reef fish” helping anything where
* “Helps whales and it is, better somewhere
dolphins” else”
* “[Addo MPA] is not
properly policed”
Managers * “Helps the environment” * “Feeds criminal ele-

* “Reduces destruction”
* “Helps islands and reefs
* “Refuge for species”

ment, no public eye to
stop poaching”

2

* “MPAs destroy the fishing industry”
* “[MPA in Algoa Bay] would threaten my job”
* “[MPAs] increase the fuel we have to use”

* “If properly
enforced the sardine
can spawn”

* “No [won’t affect
job]”

* “[MPAs] help in
the long run but not
right now”

* “Doesn’t help pelagics”

* “[IMPA] around Coega harbour would affect
us for sure, 30-40% of sardine caught in Algoa
Bay is from near St Croix Island” [the loss of
this fishing area would result in lower catches
and increased fuel costs] and “the flatter waters
[around St Croix Island] keep the quality of
fish good, if we go further out to sea or near
Schoenies [Schoenmakerskop], the rough sea
damages the fish”

* “[MPA in Algoa Bay] would threaten my job”

the fishery as unsustainable, while fishers were not in agree-
ment. When discussing their fishing activity around Algoa
Bay’s islands, all nine participants stated that the purse-
seine fishing activity did not impact species present on Bird
or St Croix Islands, explaining that the boats and nets used
were “too small to have a large impact”, perhaps even “give
easy meals to animals”.

Nevertheless, the majority of the participants agreed that
top predators needed conservation measures. Interestingly,
when discussing how to conserve marine predators, multiple
methods were suggested, including “MPAs and more con-
trol of the fisheries” and “helping pelagic stock recovery”,
“using research and educational programs for people in the

fishing industry and get all role-players together”, as well as
“identify what is causing the decline and control that”.

Perception of fishers: MPAs

Opinions regarding the impact of MPAs on the environment
and the fishing industry are summarised in Table 4 They
differed among the participants, with both positive and
negative comments. Positive views of MPAs were predomi-
nantly about the environment as a whole, such as helping
reefs or acting as a refuge for fish, or for certain species,
like whales and dolphins or spawning sardines. However,
very few positives for the fishery were listed by participants.
Rather, all participants (except for one young fisher) felt
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Table 4 Results of the two-way
ANOVAS testing the effect of a
20 km radius fishing-exclusion
zone, year and boat ID around St
Croix Island on purse-seine fish-
ing vessel catch size and travel
time (log-transformed) in Algoa
Bay, South Africa. Significance
was indicated as: ns (not sig-
nificant), p<0.05 *, p<0.01 **,
p<0.001 ***

Fig.2 Average (+SD) of (a)
catch size (tonnes) and (b) travel
time (log transformed) of small
pelagic fish per individual purse-
seine fishing vessels operating
in Algoa Bay between 2007 and
2017. Shaded areas represent
years with a fishing exclusion
around St Croix Island, Algoa 40
Bay, South Africa. Note: no
fishing took place in Algoa Bay
in 2015

Response Fixed effect df F value p-value Sig
Catch size (tonnes)  Exclusion regime: 3 25.70 P<0.001 ok
per trip Closure 2
Boat ID 19 36.4 P<0.001 ok
Year 6 6.06 P<0.001 ok
Closure 2 * Boat ID 18 1.70 0.033 *
Travel time (hours)  Exclusion regime: 3 57.73 P<0.001 ok
per trip Closure 2
Boat ID 19 10.97 P<0.001 ok
Year 6 12.86 P<0.001 ok
Closure 2 * Boat ID 18 5.00 P<0.001 ok
Boat * Year 32 1.66 0.011 *
Annual Catch Closure 2 3 7.23 0.015 *
60
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that an MPA in Algoa Bay would threaten their jobs. The
concern of increased fuel costs was voiced by three of the
five fishers. Impact on catch size was voiced by a manager.
Three participants mentioned the issue of lack of enforce-
ment of the MPA.

Estimates of fishing exclusion impacts on fisheries’
economic cost

A total of 2007 purse-seine fishing trips took place in Algoa
Bay between 2007 and 2017, 828 of these when the fish-
ing exclusion was in place around St Croix Island and 1179
when it was not. The number of vessels operating in the
region varied between years with a maximum of 14 boats
operating per year. Boats differed in their hull capacity and
catches, as well as travel times (Figure S1). Some vessels
(N=5) conducted only one or two fishing trips in the bay
during our study period. Another seven vessels conducted
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2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

between 11 and 34 trips, whereas eight conducted between
122 and 396 trips.

Average catches per trip were slightly higher when the
exclusion was in place, with 25.33 +11.97 tonnes per trip,
compared to 23.75+12.22 tonnes when it was not. The
results of the ANOVA showed a significant interaction effect
between closure regime and vessel (F=1.7; p=0.033). This
interaction effect is illustrated in Fig. 2a, showing how the
different vessels showed a different response to the closure
regimes. For example, vessels 499 and 506 had their largest
catches during 2010 when the island was closed to fishing,
while other vessel’s catches were lower during this period.
A model including the interaction between vessel and year
was not significant and hence the interaction was removed
from the final model.

Similarly, average (+SD) travel time of fishing trips in
Algoa Bay tended to be slightly lower when the St Croix
fishing-exclusion zone was in effect (11.15+5.71 h) than
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when it was not (11.33 +5.45 h) (Fig. 2b). The results of the
ANOVA for the travel time showed a significant interaction
effectbetween closureregime and boat (F' = 5.00; p < 0.001)
, as well as between boat and year (F = 1.66;p = 0.011).
Again, different vessels experienced different responses to
the closure regime, with some vessels (e.g., 499 and 485)
having their longest travel times in 2014 when the island
area was open to fishing.

However, the overall annual catches by the industry in the
area decreased over time, regardless of the fishing exclusion
regime (Fig. 3 and Figure S2), and the one-way ANOVA
showed no significant difference in annual total catch dur-
ing open and closed periods overall (F' = 1.174, p = 0.307) .
However, if the four levels of the closure regime were used,
which is associated with the time sequence of the closures,
a significant difference in annual catch became apparent
(F =7.23,p=0.015). Catches were highest in 2007, with
a total of ca. 10 400 tonnes of small pelagic fish caught in
Algoa Bay, and lowest during the last four years of our study
(1100 tonnes in 2014 and 2016, 2900 tonnes in 2017 and 0
in 2015, Fig. 3). A Tukey post-hoc test showed that Open2
and Closed2 both significantly differed to Openl (Figure
S2) suggesting an overall decline in the annual catch rather
than an effect of the closures on catch size.

Discussion

Although considerable research exists on fishers’ support
of conservation globally (e.g., Dimech et al. 2009; Leleu
et al. 2012), the South African fishing community’s per-
ceptions on marine conservation methods have not been
well-studied. This study is the first to explore the percep-
tion of Eastern Cape purse-seine fishers in top-tier positions
on marine conservation and the impacts of MPAs on the
environment and on their industry. While the sample size

Fig. 3 Total annual catches a
(tonnes) of small pelagic fish by
the purse-seine fishing industry
in Algoa Bay, South Africa,
during the various fishing exclu-
sion regimes around St Croix
Island between 2007 and 2017
(Open 1: 2007-2008, Closed 1:
2009-2011, Open 2: 20122014,
Closed 2: 2015-2017). Different
letters above box plots denote
significant differences between
periods

10 000

7500

5000

Total annual catches (tonnes)

of participants was small, interviews in this study aimed to
explore perceptions and insights of pelagic fishers rather
than ‘objective facts’ (Crouch and Mckenzie 2006). The
perceptions and views are not generalised but remain the
views of the participants. Therefore, the final sample size
addressed the objectives of the study (see Daniel 2012).
Interviews revealed that participants from the top-tier man-
agement of the small Algoa Bay purse-seine fishing industry
tend to support conservation, although their views on which
species should be protected and how, varied considerably
with both age and position in the fishery. Their perception
of potential impacts of fishing exclusion on their livelihoods
was nonetheless mostly negative. There was, however, no
evidence from their catch data or travelling time per fishing
trip of any measurable impact, of a 20 km fishing exclusion
around St Croix Island, on their industry. Rather, variabil-
ity was apparent between vessels and the overall decline in
annual catch sizes observed here follows the recent decrease
in small pelagic fish stocks in South African waters, with the
sardine stock now considered as depleted (van der Lingen
2021).

Most participants felt that marine predators play an
important role in the ecosystem, a perception often observed
in the fishing community worldwide (Drymon and Scyphers
2017). However, they disagreed on the need for protection
for predators, with younger participants supporting marine
predators’ conservation while older participants nuancing
their statements by suggesting that only some should be pro-
tected. In the United States, older individuals were also less
inclined to aid conservation of sharks (well-known marine
predators) (Myrick and Evans 2014). The cause for this dis-
parity of opinion with younger individuals was not clear,
but it is possible that younger people have been taught more
about fisheries decline through schooling as awareness of
ocean conservation has developed over time (e.g., Lucrezi
et al. 2019). It is unclear if that might be the case in the

a,b

——

Open 1

Closed 1 Open 2 Closed 2
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purse-seine fishing community in South Africa, but worth
noting that it is a community dominated by older individuals
(Sauer et al. 2003), which may affect how likely they may
accept or be willing to be involved in conservation efforts.
Regardless, further studies on the causes driving different
views of the younger and older generations are needed to
improve integrated ocean management efforts that aim to
measure the impacts of sectoral management interventions
on other sectors (for example, fishery closures on conserva-
tion and vice versa).

It is important to note that although participants rec-
ognised that overfishing was a serious issue globally and
acknowledged that some fisheries were harmful to marine
life, they did not feel that their fishery was a contributor.
Rather, the responsibility of overfishing threatening marine
ecosystems was systematically transferred onto other par-
ties. This may be an example of Hardin’s Tragedy of the
Commons (Hardin 1968), a phenomenon in which an open
resource leads to a lack of accountability and self-preserva-
tion trumps the needs of others. The issue of overfishing is
complex, and no single party is entirely responsible, but the
complexity of actors involved in overfishing makes it diffi-
cult to identify leverage points and responsible parties. This
results in finger pointing and an absence of accountability
across all parties. Hardin proposed that this “Tragedy of the
Commons” can be avoided through greater state governance
or private control of the resource. Ostrom (1990), instead,
proposed that a shared resource can be responsibly managed
by its users. Either way, the inclusion of all stakeholders
for resource management and governance decisions is cru-
cial to ensure that affected parties’ concerns are respectfully
addressed, thus enabling a greater chance of success for the
proposed management approach.

Participants were aware of the various benefits that
MPAs and fishing-exclusion zones can provide, including
benefits that did not directly influence the fishers or man-
agers themselves (e.g., eco-tourism). This understanding
suggests that close collaborations between MPA managers
and fishers could be successful in improving MPA manage-
ment and compliance (e.g., Russ and Alcala 2004; Leleu et
al. 2012). However, factory managers tend to be more cog-
nisant of MPA-related benefits than fishers, which may be
partly explained by the differing reliance on sardine for an
income. Fishers interviewed in this study had permits for
small pelagic fish only, while managers were able to pro-
cess a larger variety of fish at their factories. Fishers thus
had fewer alternatives to withstand lower fish hauls, and this
could reduce their willingness to support an MPA owing to
its perceived impact on catches. While all nine participants
agreed that MPAs have multiple environmental benefits,
they all felt that they, as individuals, would be negatively
impacted by the loss of fishing areas and income, potentially

@ Springer

threatening their job security, a concern largely shared by
fishers globally, especially if they have limited alternative
fishing grounds (Rees et al. 2013; McClanahan et al. 2005).
Algoa Bay is a relatively small area in which multiple
industries (long-liners, trawlers, purse-seiners, shipping,
aquaculture, etc., see Holness et al. 2022) are active, which
may account for some of the perceived negative views of
fishing-exclusion zones. Other studies have also shown that
even in cases where fishers are supportive of MPAs, many
do not want the MPA in their fishing areas — referred to as
the ‘Not in my Backyard’ problem (Bohnsack 1993), as
shown in this study. However, this response can also change
with time by implementing awareness campaigns and edu-
cating stakeholders on the benefits of the MPA (Bohnsack
1993; Lucrezi et al. 2019), as mentioned by a participant in
this study.

The negative perception of the impacts of MPAs on fish-
ing catches could also be addressed if information and data
can respectfully demonstrate the difference between per-
ceived concerns and reality (e.g., Anderson and Nichols
2007; although see Nyhan and Reifler 2010). This study had
access to the size and location of catches from the purse-
seine fishing industry in Algoa Bay during various regimes
of fishing exclusion around St Croix Island, which encom-
passed traditional fishing grounds (Pichegru et al. 2012) and
is in close proximity to the Port Elizabeth harbour (Fig. 1).
The exclusion was thus expected to negatively affect the
travelling time of vessels operating from them harbour,
forcing them to fish further from the harbour, and the
restriction of the size of the fishing grounds accessible was
also expected to affect overall catch sizes as strongly voiced
in this study. None of these impacts were, however, appar-
ent in our results. Similarly, other studies found no impact
of even the world largest MPAs on the catches of the fishing
fleets (e.g., Lynham et al. 2020, Favoretto et al. 2023). By
contrast, spill-over effects of even mobile species have been
repeatedly shown to increase catches of near-by fisheries
(e.g., Medoff et al. 2022). Our results therefore suggest that
a fishing-exclusion zone around one of the largest remaining
African penguin colonies is unlikely to negatively affect the
industry, while likely being beneficial towards the recov-
ery of the African penguin population (Pichegru et al. 2010,
2012; Sherley et al. 2018). Fishing exclusions have been
identified as a “recovery wedge” in strategies to rebuild-
ing marine life for a sustainable future (Duarte et al. 2020).
Given the uncertainty surrounding future climate scenarios
and the environment (and human-use) responses to a chang-
ing environment, the precautionary principle (enshrined in
South African environmental law) seems prudent.

An open dialogue and shift towards mutual trust between
fishery and environmental authorities are necessary to allow
for concerns to be voiced and respectfully assessed. In the
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present case, an open dialogue has been initiated to assist
in easing concerns regarding income loss from an MPA,
by first demonstrating that such loss was not supported by
objective data. While fishers may benefit from a closer rela-
tionship with scientists and managers by being re-assured of
the limited impacts of fishing exclusion on their livelihoods,
scientists could also benefit from the wealth of knowledge
held by fishers (Rochet et al. 2008). Fishers are inherently
adaptable owing to the ever-changing nature of the envi-
ronment in which they work. Given ever-changing oceanic
conditions, and regular adjustments of fishing locations
and allowed catches, some fishers have developed a pro-
found understanding of their environment, allowing them to
respond to change. Fishers’ knowledge of the ocean’s ecol-
ogy, referred to as Local Ecological Knowledge (LEK) is
an important key to better understanding how marine eco-
logical communities function (Silvano and Valbo-Jorgensen
2008; Hallwass et al. 2013; Sowman and Raemaekers 2015;
Lima et al. 2017). Research on LEK is just emerging in
Algoa Bay (Strand et al. 2022), but remains nearly untapped
globally within small pelagic fisheries (Uprety et al. 2012).
This study may provide a foundation from which to build
dialogue that will hopefully assist in MPA management
and marine spatial planning efforts in the future. Successful
MPAs and more integrated ocean management approaches
require local involvement and input of stakeholders right at
the start, as well as education actions, support from govern-
ment agencies, and active monitoring and management (Pita
et al. 2011; Boswell and Thornton 2021).

Supplementary Information The online  version  contains
supplementary material available at https://doi.org/10.1007/s11852-
023-00974-8.
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