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OVERVIEW!

This synthesis, sketched during the course of thiksiiop proper, was developed in the months
thereafter on the basis of written contributiongyided by most participants under Sophie Gourguet's
coordination. Frédéric Briand edited the entire Mgnaph and extensively reviewed this introductory
chapter. Céline Barrier was responsible for the sibgl production of the volume.

1. BACKGROUND

For thousands of years the marine realm has besh sisaped and exploited by our species. Examples
of the most ancient marine human activities atariig and shipping. More recently, the marine/cdasta
domain has been further occupied to accommodateatixe industries in the form of offshore oil
platforms, wind farms and wave energy plants, amthér developed for the tourism industry. The
growing demand for marine resources and utilitigs & rising human population is exerting
unprecedented pressure on marine ecosystems, fragtat degradation to overfishing, compounded
by global climatic change.

Impacts of human activities on marine biodiversity extensively studied (CIESM 2000). However the
opposite, i.e. the impacts of marine biota on huawivities, are far less considered. Yet, if bimadsity

is widely regarded as favorable for human actisjteertain species may also negatively impact human
well-being, through direct and indirect effects.

To explore this complex subject, some sixteen @gdrvarious geographic horizons and backgrounds
(marine biologists, marine economists, social giges) fishers, etc.) were invited by the Meditagan
Science Commission (CIESM) at the Oceanographittiis in Paris, in April 2018, with substantial
representation of the CIESM committee on Coastate®ys and Policies.

In welcoming the participants (see list at the ehdolume), Drs Frédéric Briand and Sophie Gourguet
presented the overall background and objectivabefvorkshop, emphasizing the need to include a
broad marine socio-ecosystem vision when consigdhe interferences of marine biota and human
activities. Obviously, the knowledge and distinergeptions of the various stakeholders — and in
particular fishers — will be given central importarin the workshop discussions.

1to becited as:

Gourguet S., Briand F., Margalo A, Unal V., LiuY., Kaiser B., Katsanevakis S., Azzurro E., Maccarone V., Hemida F., Pita P.,
Kafaf O., Brotons J.M., Ramos J., Decugis Ch., Luisetti T. and A. Miliou. 2018. Engaging marine scientists and fishers to share
knowledge and perceptions — An overview, pp. 5-27 in CIESM Workshop Monograph n°50 [F. Briand, Ed.] CIESM Publisher,
Monaco, 218 p.
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2.MARINE LIFE / HUMAN INTERACTIONS

2.1. Significant impacts
2.1.1 Marine mammals

By definition, competition between fishers and marimammals is a mutually disadvantageous
situation. It can occur directly when the two grewghare a common prey species, or when marine
mammals cause damage to fishing gear during depredaee Marcal@t al; Miliou et al; Brotons;

in this volume). It will also occur indirectly whenlocal cetacean population preys on speciegtiat

the diet of commercial fish species (Plaganyi &tBuworth, 2009). Such conflicts between humans and
cetaceans are an issue for many fisheries worldgidewood & Croxall, 1988; Tritest al, 1997,
Yodzis, 1998) and are difficult to handle as thegfcont two sides of the same coin, often with deiim
connotations. One side amplifies the food demarfids lmuman population on the rise, which would
justify increases in fishing effort and overexpdbion of resources. As a consequence, conflicts wit
marine cetaceans multiply, as fishers are tempidalame them for targeting the same commercial
species and overexploiting marine resources. Orother hand, marine mammals are increasingly
impacted by incidental bycatch and entanglemerfisining gear (Kaschner and Pauly, 2005), by
persistent contaminants (Aguilar al, 1999; Roditi-Elasaet al., 2003; Marsilietal., 2018; Monteiro

et al.,2016; Zaccaroret al.,2018) , acoustic pollution (Jepsenhal.,2003; Rollancet al.,2012) and
ship strikes (Fujiwara and Caswell, 2001; Akkayas B& al., 2017), to the point where several
populations are locally endangered.

In fact more and more species are now listed almévable” and even “endangered “in the IUCN Red
List. Two sides of the story persist. One concéhesfishing industry where operational interactions
between marine mammals and fisheries can take a&wofi forms and are mostly negative, resulting
in injury or death to cetaceans and/or damagestoriy gear and target fish catch to the fisherge. Th
other relates to the expanding economic value tdicean species not only from an eco-tourism
perspective, as flourishing whale-watching busiesgsovide revenues and jobs to coastal economies
(IWC Whale Watching Handbook, 2018), but also asviglers of ecosystem services. For example,
large whales are known to contribute to the rasikeof ecosystems they cross, and to enhance primar
productivity of surface waters by concentratingagen near the surface through excretions, a psoces
known as “the whale pump.” The enhancement of piyrpeoductivity in ocean waters is an ecosystem
service, which will ultimately result in more pratdive fisheries. Striking the right balance between
human and environmental interests through ecosysts®md management practices is a global
challenge, essential to the sustainability of @ass

For fisheries economists, bycatch is considered asgative externality, and in many analyses, the
"cost" of accidental catches is not evaluated éfighing cost (Lent, 2015). Fishing activitiesfethg

from dolphin depredation do not take sufficient @ont of the externalities generated. While
technologies are developed that will help maintiilphins away from fishing areas or fishing neee(s
Brotons, this volume), one should keep in mind thate exist examples where bottlenose dolphins and
fishers are engaged in a form of mutualistic irdeom (see Fig. 1).

CIESM Workshop Monographs n°50 6
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Figure 1. Complex interaction between fishermen and batderdolphinTursiops truncatusin this
southern Brazil lagoon, some dolphins drive thi fswards the boats and when the fishers throw
their nets, they feed on the escaping fish. Thisaiour is known since 1850 at least and does not
result from training [photo: A. Gandolfi].

The adoption of management measures via policulmsidies reducing dolphin bycatch or fishing gear
depredations could increase the fishing cost gitaspecies, making the seafood product less fléenti
and more expensive. Putting a price on dolphinefigs interactions could be used to manage bycatch
or damages suffered, in order to assign a limitealrer of bycatch quotas and/or fiscal incentives to
buy deterrent equipment. This management apprdamiidbe addressed to fisheries that have bought
guotas or dolphins deterrent devices. Another ptessiolution could be to tax the fishing landings
and/or evaluate the fishing gear damages throuwtgpendent observers. The double-dividend taxation
could be used to support monitoring and mitigatiotatives for dolphin conservation.

Another useful instrument for mitigating dolphirstiieries interactions is seafood ecolabelling. Such
initiatives are best promoted by both public andgie organizations (Ward and Phillips, 2010) gmai
sustainable fishing practices and products thapaupthe protection of dolphins. In many cases,
fisheries should adopt the eco-labels to achievieetter market position as customers demand
sustainable products in line with dolphin proteatitn this way, ecolabelling would be used as an
additional instrument to reduce marine mammal lmfcand fishing gear damages.

Competition between marine mammals and fisheriagéal problem and there is no easy solution that
will be found without a conscious conservation apemanagement approach, which will imply the
engagement of fishers (see Maccarrone; Brotons vitiime) and will be area, fishery and species
specific. As we are approaching a level of exhanssome solutions will require the identificatiemd
creation of marine protected areas (MPAS), esgdgdidlhere is a need to limit fishing effort in gicular
areas or seasons. The definition of these marioegted areas would coincide with the identificatio
of biological hotspots currently under high fishipgessure and/or high levels of cetaceans/fisheries
interactions associated with a high bycatch risk.

7 CIESM Workshop Monographs n°50
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2.1.2 Invasive species

Maritime traffic, mariculture transfers, aquariumade and above all entries via the Suez Canal
contribute to the introduction of a large numberspécies to the Mediterranean, most of the time
unintentionally, which may displace native specasl change local ecosystems (CIESM, 2002;
Katsanevaki®t al, 2013). As evidenced by the forthcomirnij &dition of the CIESM Fish Atlas, the
introduction of fish species, most of them origingtfrom the Indo Pacific realm, has spectacularly
accelerated in recent decades.

Some of the new settlers become ecologically amdenigally dominant in the new environment with
impacts, often negative, on biodiversity, humanltheanfrastructure, and ecosystem services. Other
impacts, such as provision of food, creation ofaidnabitats or securing ecosystem processes, &ill b
positive. Food provision through fisheries and agitare is the marine ecosystem service that seems
most affected by alien species (Galil, 2008; Katsakis et al, 2014). This involves any of the
following mechanisms (see Katsanevadisl, in this volume for details):

Algal blooms: many invasive phytoplanktonic spe@asse toxic blooms and incur high mortalities or
reduced growth in both farmed and wild populatiohish and other invertebrates. During blooms, the
production of high amounts of mucilage can alsoseaaxtensive clogging of fishing gear and
aquaculture equipment.

Degradation of important habitats: essential fighitats that provide food, refuge and nursery gdsun
can be impacted; fish stocks can be substantititgtad.

Direct predation or competition: many invasive $peaan cause the decline of native fish stocks
through intense predation or competition for resesr

Fouling of shellfish, fishing gear and equipmetieramacroalgae and fouling invertebrates can have
negative economic impacts on aquaculture and fishéwy fouling fishing gear, shellfish facilitieach
shellfish beds, by smothering mussels and scallofiggging scallop dredges, interfering with
harvesting, competing for space with cultured higaland so bring additional costs for sorting and
cleaning fouled shells before marketing.

Damage of catch and fishing gear, entanglementis: rishing activities can be interrupted due to
massive swarms of invasive jellyfish that damageddich, clog-fishing gear and sting fishers (Litise
et al., this volume). Certain fish, like the invasive silxcheeked toadfishagocephalus sceleratus,
attack the catch of nets or longlines and causensite damage to the fishing gear (Unal and
Goncuglu-Bodur, this volume). Significant damages frore thvasive Red King Crab in Norwegian
coastal fishing nets instigated the commerciaitfiglof the crab (Kaiser and Kourantidou, this vo&a)m

Disease transmission: alien species can transmitdigeases, causing increased mortality in native
populations of commercially important species dnahding facilities.

There are also positive impacts. Introduced spengsprovide:

New commodities: many alien species are ediblenoftith high market values and are targeted by
fisheries. In the 1930s already, Gruvel (1936) mked that some Erythraean fish migrants were
exploited almost as soon as they entered Levamtters with a notable economic value for markets in
Palestine and Syria. Some alien species have exen imtroduced on purpose for aquaculture or
fisheries.

CIESM Workshop Monographs n°50 8
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New food source for fish: some species enhanceenptpulations of commercially important fish by
providing new, important food sources.

Biological control: some alien species benefitdises and aguaculture by controlling the population
of other harmful alien species, as was the casBdooe ovataultimately controlling the outbreak of
Mnemiopsis leidyin the Black Sea in the 1990s.

New economic development or infrastructure in suppbnew commodities: instruments in the new
Norwegian Red King Crab fishery range from new eksgdo onshore processing rejuvenating
communities (Kaiser and Kourantidou, in this volgme

Given the complexity of species interactions, tladabce between positive and negative impacts is
difficult to assess and stakeholders’ perceptioay significantly diverge. In view of the large-seal
community shifts induced by climate change in thediterranean and Black Seas (CIESM 2008, 2009),
alien species could be advantageous overall in saree, as the south-eastern Mediterranean, by
fulfilling lost ecological roles and providing ndwexploitable sources for fisheries (Katsanevakial.,

this volume).

Converting the effects of invasive alien speci¢s opportunities

Alien invasive species can severely impact theystems in which they settle. Obviously, preventing
their colonization through early detection shoutdfavored as eradication a posteriori always proves
very difficult. There might be cases, however, whtre establishment of alien species can present
opportunities for economic exploitation. For exaephvasive jellyfish may be targeted for populatio
control. This may take many forms, starting witle fphysical removal of the species which could
become an opportunity if the species in questionlmaharvested and exported (in a dry form?) to a
region where it is native and accepted as food {femexample Asia). Other opportunities for jeibyf
exploitation may soon arise in medical researatogmetic application.

New markets — A need for caution

Questions regarding how an invasion is likely tarae an ecosystem require combined scientificakoci
scientific and stakeholder knowledge to understiwedhuman welfare implications of the potential
paths, risks and opportunities that the invasi@s@nts. The creation of benefits from the ecoldgica
change can be expected to create more investezhsidlers and perpetuate the ecological change.

The invasive silver-cheeked toadfisagocephalus sceleratus best known amongst the pufferfishes
for its direct impacts (mostly negative) on humahiis aggressive predatory pufferfish is the most
devastating and dangerous species to fish, molluskstaceans as well as to humans such as
commercial fishers, recreational fishers, fish coners, divers, even people swimming in shallow
waters. Since 2003, this specissnow part of the Mediterranean marine ecosystiérhas been
spreading across the region, posing severe heaftrdhs as it contains tetrodotoxin (TTX), a strong
neurotoxin. It causes further socio-economic impst damaging fishing nets, requiring extra labour
and gear modification costs. For the time beinghdis seem to be the most affected group (Unal and
Goncuglu-Bodur, in this volume). On the other hand, them® some noteworthy utilization
alternatives, particularly in the pharmaceuticadinal sector. Thus Nadest al. (2012) suggest
assessing the economic value and potential of T3 @harmaceutical agent on the world market.
Pufferfishes are also commonly used in aquariunttdwade, regardless of their toxicity (Corsini-Foka
et al, 2014) Surprisingly this pufferfish also gaineglyanbolic “iconic” value (tattoo art, souvenir use,
animated cartoon, etc.) nearly as soon as it ehteeeMediterranean.

9 CIESM Workshop Monographs n°50
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2.2. Dissemination of good practices

The issue of marine species interfering with huaativities is not specific to one country or ongios;

it is a worldwide phenomenon. It is therefore intpat for stakeholders at local and internationalesc
to exchange and disseminate their experiences alindewith such impacts. In the context of
accelerating global change, the exchange of goactipes appears more and more crucial.

Marine mammals

Good practices to resolve marine mammals fishdgyations are suggested through the course of this
volume, with the caveat that what is effective igieen area for certain types of fisheries, intérac
with a given marine mammal species, will requirgisighg to work in another area. Based on expeeenc
acquired elsewhere, modifications to commercidlifig practices should be adopted and implemented,
and gear alterations suggested: for example fiskeng gill nets in the Mediterranean and Southidbe
who report gear or catch damage due to marine mamteaactions, could usefully switch to other
fishing gears which suffer far less impacts fronrimemammal interactions. Efficient implementation
of the mitigation techniques proposed shall furtthepend on the development of a clear code of good
practices that should be widely disseminated, abphd implemented (Hamet al, 2008; Wardet

al., 2018). In the Balearic Islands, a code of goocttmes minimizing marine mammals-fishery
interactions was recently elaborated, but its éffeness is hampered by the high diversity of lecies

and interactions involved and by cultural differesmbserved between sub-populations of the same
dolphin species (Brotons, this volume).

While the approaches required will often be fishgpgcific, all solutions will rely on trustful, pitise
relationships between scientists, fishers and fishnagers, who should all take an active rokhim
process. The participation and dynamic engagemefisttermen at all stages of the management
process is an essential prerequisite (see sectibel®v), in order for cetacean bycatch reduction
measures to be implemented successfully.

Invasive species

Early warning systems should be set up with the loélresearchers to prevent invasions likely to
displace fishes of high economic interest for ikbdries, with special attention to the Sicily-Tsian
biogeographic barrier that appears less and Iesstaiat to crossing. Encouraging the participatibn
citizens in these initiatives can substantiallytatte to early warning systems (Cardes@l.,2017)
while promoting best practices and environmentarawess in the general public.

Priority should be given to the alien species hgvetently settled in the Mediterranean and consitle
so far only as a threat. The situation may evoamdly, once adaptation and mitigation measures are
set in place and if there is evolution of consurmstes.

MPA as a possible tool?

Theory predicts that MPAs, owing to their high gpeagichness and complexity, would provide biotic
resistance to invasive species. Recent evidencak@@Gmi et al., 2018) indeed illustrates that
overfishing alters the ratio native : alien fishasfavour of the latter in the Mediterranean. The
establishment of enforced non-fishing zones (NE@upled with species-targeted removals in MPAs,
would help protect the indigenous predators/cortqrsfparasites complex.

CIESM Workshop Monographs n°50 10
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For instance, the well-enforced NFZ of Kéwa Bay (Turkey) has seen the return of apex poesla
while the harmful rabbitfish speci&@ganus rivulatusindSiganus luriduseem to be declining (Unal
and Kizilkaya, 2018). Clearly, such areas redueartipacts of illegal fishing, habitat destructiorda
overfishing while creating healthy spillover effeat local fisheries. At this time, NFZs accountl&ss
than 1% of the total area of the Mediterranean Satiexamples are growing (See Retaal., this
volume) of fishers engaging in the design of newAdPSince many small-scale MPAs, especially in
the Mediterranean, have been overwhelmed by ingagiecies (Galét al.,2017), enforced non fishing
measures are urgently needed.

Law enforcement (illegal practices)

lllegal exploitation of fisheries worldwide (ILQJseverely threatens the sustainability of marivied
resources, leading to ecological, economic, saeidlpolitical unbalances in many coastal regions. F
the last 50 years and with the upgrade of fleetddwmade, fishermen now harvest far more than is
ecologically or socially optimal. Global fish stacire under pressure: according to the FAO, a818 2
almost 90% of global fish stocks were being fullyaver-exploited, including 31.4% estimated as
overfished, 58.1% as fully fished and 10.5% as tiske=d. In order to address overfishing and over-
capacity, management authorities have introduceidi@ range of regulations, including gear, effart o
area restrictions, landing taxes, harvest quotasimmam sizes and by-catch regulations, as well as
mechanisms for the monitoring and control of figbepractices. Yet law enforcement in fisheries is
often immediately perceived by fishermen as lackimgderation or unfair. This is related to the fact
that a fishery is a typical example of a commorpprty resource that must be shared amongst ayariet
of stakeholders, which in turn requires shared gouece.

In many cases, illegal or destructive fishery pgcast are not conducted by an individual fisherntan,

by a collective entity, driven by social, marketbeomic demands (e.g. from harvest to processing
entities, a supply chain all the way to the consumeel). However, fishermen as primary stakehader
are the first to face regulatory obligations. A¢ #ame time, fishermen should be aware that these |
are created to provide recommendations for bestres exploitation and habitat protection based on
scientific evidence. Thus co-management includenggal levels of stakeholders is crucial at thaget
(see below).

Limitations to enforce law at sea from responséléhorities arise from the lack of money to monitor
and patrol huge fleets over such a vast expanaataf. An optimal solution for this problem could b
fishermen endorsing a primary role in protecting tharine resources and environments they exploit,
by self-complying and reporting violations to agesc

Harmonization between countries on managementipesct

The need for international cooperation in the fisdgesector is urgent and crucial, in order to iower
management and provide lasting protection for nearasources. Given that the definition of illegal
practices varies from country to country and thdespread variation in how states criminalize the
different infractions, neighbouring countries haxery interest to participate in summits in order t
reach lasting agreements.

2|llegal, Unreported and Unregulated fishing

11 CIESM Workshop Monographs n°50
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3. MEDITERRANEAN FISHERY COOPERATIVES — A LONG TRADITION

There is a diverse, long history of self-governabgdishers in the Mediterranean Basin, which goes

back to the Middle Ages. Fishery cooperatives carekcellent forums to promote sustainable co-

management participatory approaches and best gga@cross comparable regions. Our meeting was
informed of, and discussed three specific examples:

3.1. Fishery 'Prud’homies' in the French Mediterranean

Since the 15th century, the management of fishémi€sench Mediterranean coastal waters has been
left to the responsibility of 33 prud’homies (sdg.R2). These institutions find their origin in the
corporations of the Middle Ages and have shown rkatde resilience.

Prud’homies are communities of artisanal fisherm@&ners (‘patrons pécheurs’). Born on the French
coast of Provence in the Middle Ages, they sucag@dadapting to changes in political regimes -neve
surviving the French Revolution - under supervisiboentral authorities.

ES—‘ f i
Cassis w98,
La Ciota
Bages - Port la Nouvelle Bandol La Seyne

3 , Sanary
L Leucate Le Brusc
> St Laurent de la Salanque

@ 5aint-Cyprien

A]a(cio

Bonifaciog

Figure 2. Localisation of “prud’homies” on the French Meditgrean coast.

The prud’hommes are experienced fishermen, eldntetheir peers every three years. They have
regulatory, judicial and disciplinary power on theispective territory where their mission is tonage
the fishing effort and ensure the sustainabilitfigtiery resources.

A guiding prud'’homal principle is that every fishewust be able to live by his specialized trade.
Therefore prud’homies will prevent a given techgida fully outcompete the others and will keep
overfished areas and species off limit to allownth recover. They will encourage fishermen to
diversify via the use of artisanal techniques nathan to intensify their modes of capture.

Today in decline, prud'homies deserve to be redsind reinforced, as their ancestral mode of

negotiated management appears surprisingly moaelrmay provide local answers to the challenge of
global declining resources (Rézenthel, 1983).

CIESM Workshop Monographs n°50 12
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3.2. Fishery 'Cofradies' in the Balearic Islands

Fishing is as ancient as man in the Balearic Isahdt it is with Pliny the Elder, under Roman rule

that we find the first references. Archives frone thliddle Ages indicate that the College of the
Honorable Fishermen of San Pedro was already estatlin Majorca in the thirteenth century.

Today "cofradies" in the Balearic Islands are noofip public corporations, acting as bodies of

consultation and collaboration with public admirdasibns in order to represent and promote the
economic interests of fishers.

Figure 3. Location of Cofradies in the Balearic Islands. Adapted from Llabrés & Martorell, 1984.

Today we find a total of 16 "cofradies" (see Fiyj.tBree in Menorca (Ciutadella, Fornells and Mao),
ten in Mallorca (Pollensa, Alcudia, Cala Rajadait®€risto, Porto Colom, Santany, Colonia de Sant
Jordi, Palma, Andratx and Soller), two in IbizarfSAntoni, Eivissa) and one in Formentera.

Membership in a "Cofradia" is limited to the ownefsa fishing boat at a port in the Balearic Islsnd
and to the employees of the extractive sectorérBhlearic Islands. Among the main functions of the
"Cofradies" one finds: 1) acting as advisory bodfdbe competent public administrations; 2) prawgd
services to its members and representing theirdste 3) managing the inherited resources; 4)
representing the fisheries sector to governments ather public or private entities (Llabrés and
Martorell, 1984).

All "Cofradies" of the Balearic Islands are unite@ single Federation for a more efficient orgatian.

3.3. Fishery Cooperatives in Turkey

The roots of cooperative activity in Turkey actyab back to the ¥2centuryAhi movement. The first
fishery cooperative, though, was founded much Jatelstanbul, on 11 February 1943, eight decades

13 CIESM Workshop Monographs n°50



ENGAGING MARINE SCIENTISTS AND FISHERS TO SHARE KNOWLEDGE AND PERCEPTIONS - EARLY LESSONS - Paris, France, April 2018

after the establishment of the first cooperativeremoent in Turkey by Mithat Ra (Unalet al.,2009).
The president of the time became the first memb#ni®cooperative in order to encourage organizati
among fishers. Another noteworthy development via@s1961 Constitution with the provision “The
government takes the necessary steps to suppodesetbp cooperative enterprises”

With the implementation of five-year nation-widevd®pment plans, fishery cooperatives started
gaining support. In particular thé?®evelopment Plan (1973-1977) influenced the fotindaand
increase of a number of fishery cooperatives, thaolprovisions giving them opportunities to manage
or own marketing and canning facilities. In 196% nhumber of fishery cooperatives was 36; it had
reached 413 in 2005.

After fishery cooperatives were given the righthite and run fishing ports, fishery cooperativastfer
increased and developed into a “three-tier syst#aertical organization : i) 270 primary coopevas;
i) 15 region-based associations; and iii) one i@ ntion.

Despite chronic problems, fishery cooperativesurk&y are now strong organizations, which embrace
thousands of fishers, organize symposiums, pamaskshops, and have the power to influence
decisions related to fisheries management. Todagyrfishery cooperatives successfully promote their
members’ products, providing relatively cheapeuinpelping with their legal procedures, representi
them on related platforms and carry effective labgyactivities. And some of them (e.g. the Akyaka
primary fishery cooperative) now play vital rolesthe preservation of fishing resources and atbas,
establishment of no-fishing zones, fighting ille§iahing or preparing local fishery management plan
(as for Gokova Bay small-scale fisheries).

4, STAKEHOLDERS - ROLES, PERCEPTIONS AND POWER IN A COMPLEX WORLD

To set effective management practices, stakehofdaesto be actively included in the decision pssce

It is therefore very important to take into accoti@ir knowledge and perceptions. Indeed, expegienc
has taught us that the best fishing plans wereethos/hich co-management prevailed over the classic
top-down strategy (Pinkerton, 2011). Active engagenof fishers in management process will help
build relationships between decision makers, aiteeeholders and fishers, and yield long-term benef
to fisheries management. However, that is not @y paocess, especially considering the following
guestions: who should be involved, why and how?

4.1. Stakeholders’ identification and engagement

The sustainable development of society can be aethienly if we are able to generate "win-win"
situations, in which social, economic and environtakneeds will be simultaneously satisfied. Citize
and stakeholders’ involvement at the local levalrigcial. One of the most important drivers of bett
stakeholder governance is represented by the #temigg of stakeholders’ involvement in the
decision-making processes. In the past, howeverdidlogue with stakeholders was seen more as an
obstacle to achieving the goals of the organizafi@mday in the management activities, the stakedrold
involvement plays a crucial role in the procesdestrategic organization aimed to achieve the madiu
and long term objectives. Dialogue with stakehad#so wards off the crises of the parties invalved
improving not only the decision-making processes &igo the efficiency of the implementation
strategy.

CIESM Workshop Monographs n°50 14



ENGAGING MARINE SCIENTISTS AND FISHERS TO SHARE KNOWLEDGE AND PERCEPTIONS - EARLY LESSONS - Paris, France, April 2018

The crucial first steps, as detailed in Ramos (tloleime), are to properly identify and engage the
stakeholders (see Fig. 4). A useful diagram at stage will combine the influence and the level of
interest of each stakeholder, distinguishing betwd®se in favour of the initiative (pro), those
opposing it (against) and those not totally invdl@mbivalent). It is important to seek different
viewpoints, as a crucial part of the stakeholdenagament process will be to influence stakeholders
and try to move them from opposition to support.

The involvement and participation in the managerpentess does not just mean "to inform more" but
concerns the collection of opinions and informatfoom different points of view. Obviously, a
fisherman does not know more about stock assessh@nt fishery biologist. A participatory process
always means cooperation and dialogue among pevatnslifferent skills. The fisherman will give a
valuable and strong contribution to how a managémplan works seasonally, while the coastal manager
will have a technical vision of the marine ecosystnd legislation. In many cases one will be segati

to find out how fishermen and other actors takéosety the responsibility entrusted to them by a
participatory process.

Very often consultations may be opened to the pubk in the case of coastal management plans or in
cases where an eco-tourism plan of the area is tmplemented. In other cases, consultations will b
limited to specific stakeholders as in the casmioing activities at sea or fisheries managemeasl

The tools available for stakeholder consultatioa aultiple, ranging from roundtable discussions,
workshops, conferences, interviews to on-line dismn forums. In every case, all interested
stakeholders should be invited to participate @xahgoing planning and review process.

Stakeholder engagement

Figure 4. Bottom up engagement of stakeholders during the identification, planning and monitoring stages es
(Adapted from Meffe ef al., 2012).

The effectiveness of environmental policies is Ipasubordinated to the ability of increasing the
stakeholders’ awareness. Very often, the resistamo®untered is due to poor knowledge of the
problem, unawareness of the consequences of thieeshand/or to cultural obstacles. For a proactive
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contribution to environmental management plans fe@oh actor, it is necessary not only to set up an
effective communication system, but also to imprarel verify the increase in knowledge and
awareness of the problem by using participatoristsach as the Fisheries Local Action Group (FLAG)
(Linke and Bruckmeier, 2015).

New governance regimes, such as community-basedgearent and co-management that have the
potential to address community development as tgtial part of fishery resource management and
increased use of local fishery knowledge, are recended.

Experience shows that the development of institstior self-governance requires time in the order o
ten years. In Alanya, on the Mediterranean coasudfey, the local coastal fishery developed rites
resource allocation and conflict reduction, whichd®a use of rotating turns at fishing sites. This
development took 10 to 15 years, without governmgmport or any other institution-building
intervention (Berkes, 1986).

4.2 Perceptions and filters

Whose values should be taken into consideratiorrigironmental decision-making? At the beginning
of the new millennium, there was already much debatwhat and who determine the value of nature.
The anthropocentric value perspective - the oneishased to value the goods and benefits proviged
ecosystems - exists when it is a human valuer ves@as a value to nature. Thus natural ecological
processes become “services” only if humans utilieam either actively or passively (Fishetral.,
2009). However, different stakeholders can percelifierent benefits from the same ecosystem
processes, which can also be conflicting bendfitat is the case of the carbon sequestration anagst
service by forests, for example, which provide ssakclimate regulation at the global level. Theat
hardly perceived by the public, which finds it bcial to harvest the forest as fuel wood. In faatrner

et al (2003) warn against the use of economic valudtionature when there is uncertainty surrounding
the natural functions and processes, and therefm@arance around the welfare consequences of
ecosystem degradation or collapse.

In the marine environment, stakeholders, eithemary (mostly fishermen), secondary (managers,
decision makers, regulators) or external (fish comers, scientists, media, general public) face ¢exnp
challenges. The human condition by nature is aveyseewness, because it breaks daily routines.
Cultural backgrounds (Kafaf, this volume) and gapiies (Kaiser and Kourantidou, this volume) may
be also averse to changes. Take for example th&irggonumbers of alien species: stakeholders
perception at first is that alien species — palaidy if they are invasive — only bring problemsdaare

a burden that offers no opportunities (KatsanevakaRilov, this volume). Yet, stakeholder perampti
may evolve, depending on how the problem has baeedfand overcome. For example, since the
pufferfish Lagocephalus sceleratusas first recorded in the Mediterranean in thdye&®30s, a
love/hate affair developed between the public imegal and this species (see Fig. 5).

Fishers were affected negatively by this speciearidamage, predation of valuable fish, toxicibyy |

potential as a protein source) whereas the econwvatie of the species increased in the “souvenir
industry” and in the pharmacology sector (Unal @thciiglu-Bodur, this volume).
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Figure 5. Poster illustrating the adverse impacts and aat&gtieconomic losses linked to the arrival of
Lagocephalus sceleraturom Unal and Goncigu-Bodur, in this volume.

The concept of ecosystem services highlights tmection between science and society @fiwal,
2010). Itis a normative concept (i.e., value-lgdalso called a ‘stakeholder-driven’ concept (bal.,
2013) since the value of ecosystem services istlgrég#luenced by the uses, needs, views and
perceptions of the stakeholders who have an irteressources and/or depend on ecosystems far thei
livelihood and well-being. The latter have a bettederstanding of the resource services and amurge
need of preserving them from anthropogenic pressweeen in the absence of a well-functioning
market. Dependent on stakeholders’ preferencesirarmdvement, some ecosystem services will be
considered as a source of benefits or losses (dodt)e case of jellyfish blooms, some considet th
jellyfish can generate incomes for those who exji@is a valuable resource, while others seefigily
only as a ‘pest’ that generates costs for those sufier from jellyfish blooming, like th@eriphylla
case on the Norwegian coast (see Liu, this voluthis)important therefore to take stakeholder&dwe
preferences, views and perceptions into account@mkecute management plans with a bottom-up
approach. In particular, stakeholder-based appesaeahe important instruments to achieve multiple
objectives and to evaluate different managemeantegfies. The analysis of stakeholders preferences
and perceptions will help in increasing the soa@leptance and sustainability of the decisionse(tal

et al, 2014), and in making management legitimate.

Stakeholders have different social-cultural valineg are driven by their tradition, culture andiéfsl,
knowledge of the resources, attachment to the stasy their interaction with nature, etc. A good
example is whale and seal hunting. Hunting whatek seals is a tradition that carries socio-cultural
value for Faroe Islanders and Greenlanders, fatid\irst Nations, but for the rest of the worldinting
these animals is considered against nature, evienin@l’ and should be totally forbidden. The vaue
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of ecosystem services are based on distinct secilogical systems, but social-cultural values hiave
turn affected resources and ecosystem services.

Consumer perceptions and reactions are widely itedduy diverse factors. In the forefront is culture
but other social aspects (e.g. the consumer’ pafsdmaracteristics and surrounding environment,
lifestyle, views on fashion and healthy food) viaé also influential (Caat al, 2015). Together, these
factors define what consumers perceive as impgrsduaipe their gastronomic preferences and define
their purchasing behaviour. In the cultures of nkgaus human populations, seafood occupies a central
position, making it not only an essential food comgnt but also something that serves to defin@koci
ceremonial and religious identities. For otherafeed has no part in the food habits, as it isacoepted

in their culture. The occurrence of alien/invasspecies poses new challenges. On the supply side,
fishermen start to catch fish that they were neddu® and they have to find an outlet for theicchat
(Hemida and Capapég, this volume). The initial doeldtes to the eventual acceptability of these new
fish species. On the demand side, consumers seelespvhich they are used to, and if new species do
appear, consumers may not be willing to try theim-also due to concerns about their possible itgxic

4.3. Empowerment of fishers

As primary users of the resource, small-scale fishee among the first victims of adversities sash
climate change, invasive species, overfishinggdldishing, mismanagement and marine pollution.
Given the circumstance one may expect them todakee substantial role in combatting the above; but
in reality the situation is rarely so. Often hetponsible for the predicament fisheries are #hefis
mostly do their job: they fish. They may know tteasfishing and fish dynamics better than anyone,
yet the role they play in fisheries managementtigee null or insignificant in most countries. Ither
words, whilst fishers do the fishing, others mantmgefisheries. But the concept of co-management is
gaining prominence. Fishers spend their days afisigiag. They have done this every day for years-
some, even for generations. There is a growinggrgtion that they have accumulated an enormous
amount of experience and knowledge. In our chaaiiironment, it appears unwise to manage the
resource and seek solutions to problems - botheaantl chronic - without benefiting from their
traditional and hands-on ecological knowledge ane. |

4.4. Accessing fishers’ knowledge

We need reliable, relevant, accurate and timelgn datimprove the baseline information supporting
decision making. As scientific surveys are ofterdenan summer - the most comfortable period to be in
the field — many gaps remain on the marine ressugcelogy in the other seasons. Most fishers spend
many years performing direct continuous observatisithin small local fishing areas (Fisher, 2000),
“sampling” marine resources (Garcia-Quijano, 20@8)d discussing the marine “ecosystem” and
species on a daily basis (Garcia-Quijano and RjZ2015). They also possess a wealth of knowledge
about marine resources which could never be gamaalassroom or by statistical analysis, inclgdin
migration patterns, spawning behavior and areasstifick structure, abundance and historical change
(Begossi, 2015). From this perspective, the fishrete has to expand from just providing data oa th
catch to sharing their knowledge and observatiom$ewproviding sound advice on fisheries resource
and management. Acknowledging each other’s knovdedgl competence coupled with an effective
cooperation is no longer just an option but a r@tednvolving fishers and using their knowledgmawn
appears indispensable to create sustainable fsheprotect stocks and their habitats. Their
collaboration (particularly in the case of “datagdisheries) with university and government scists
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would allow mapping habitats, producing more roksistk assessments, help improving the survey
design, implementation and data analysis as welhvapping vessels and gears (Stanley and Ric, 2003)
In return, fishers would increase their knowleddettee oceanographic environment and marine
biodiversity, feel empowered and involved.

Fishers’ knowledge (FK), Fishers’ ecological knose (FEK), or, more broadly, the local Ecological
Knowledge (LEK) of expert people, can be colledtedaried ways and under several formats, from
the extractive methods (oral, textual or digitalbllaborative approaches. The sensitivity ofdb&a
and the access level to the fishers' knowledgedeitiend upon the method adopted. For many years,
fisheries authorities indirectly extracted basic fl€. on catch, fishing effort and fishing groupds
through the Logbook programs, the catch databaskyecently VMS records. Yet, the most recent
studies confirm that, globally, the catches ardlyamder reported (Pauly & Zeller, 2016), that tza

on fishing effort and fishing practices do not eeflwhat is really caught on the water, and thatyma
fisheries are not-assessed due to a crucial ladata. The likely cause is mainly a failure of stat
scientists / managers to establish the necessestyiith the local fishers. Indeed field experienagth
fishermen reveal a broad scepticism toward theiaitenotives of the traditional printed questionmesi
and a rejection of the traditional (mainly top-dgwnode of interaction between the fishers and the
interviewers (Kafaf, this volume). As a result, tighermen respond as briefly and superficially as
possible.

Under increasing pressure from environmental chamgethe high demand for field observations, a
growing number of researchers and agencies areqgpirgnthe integration of scientifiwith ‘local’
knowledge. Indeed, accessing the knowledge of peliyphg in intimate relation with the natural
environment has become a feature in a number tdrsesuch as forest conservation (e.g. Charetey
al., 2007), wildlife management (Milugt al, 2017) and fisheries (Johannes, 1998; Meml., 1999;
Azzurro in this volume).

Accessing the knowledge of local communities wittlude different methods such as semi-structured
interviews; focus-group discussions; ranking anariag captures and perceived abundances;
participatory mapping; and diagramming techniqseg (Azzurro, this volume). Participatory mapping
is, for instance, a powerful tool to use in LEKgasch and is often a good technique to start \&ght
involves several people and can stimulate muclud&on and enthusiasm (see Rital.,2016).

Although time consuming, open-ended interviews @maversations appear as most appropriate to get
access to sensitive data such as the fishing gepuine fishers’ incomes and illegal practices (Sege

6.). Such questions should never be asked in thenieg but throughout the conversation. The
interviewer earns the fishers’ confidence when shmtroduced by one or more local fishers, thus
appearing independent from the fishing authority @when the language is not too technical (see Kafaf
in this volume). Structured data elicitation tecjuds are further considered the most suitablevieate
patterns about the way fishers think about theioueces and their environment (Orensetnal., 2015).

In general, all forms of partnership, based on Hectve communication between scientists and
fishermen will consolidate trust and provide a aiedrto exchange knowledge: as soon as scientists
concretely acknowledge the fishers’ value, theyateopportunities for constructive dialogue and
discussions, reinforce effective engagement anchgi® sharing perceptions, information and data.
From this perspective, participative and collabweatesearch, assessment and even management could
provide wide access to FEK.
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Figure 6. Moroccan official scientist interviewing a fisherman [photo credit INRH].

In the collaborative approach the fishermen arelirad in developing the research question and
objectives, in designing and executing the reseprogram as well as in the data collection. Their
contribution is not passive, which makes them natéd and engaged. In this way, FEK is not only
shared and directly applied, but also gets devel¢gechumet al, 2011). Moreover, the collaborative
research will improve communication and enhancst toetween stakeholders (Feemyal, 2010),
hence minimizing the suspicions and controversiastbo often block access to fishers’ knowledge.

Participatory monitoring programs are also a vdeiabol in acquiring fishers’ knowledge and
generating information about fisheries and/or maargsources. This approach is gaining momentum as
many case studies show encouraging results (Azatrab, 2011; Diaset al, 2015). It carries long-
term objectives and seeks to provide data on drtanis basis. The data are generally submitted by
fishermen voluntarily involved in a partnership gram with fishers’ associations and scientists
(whether national or independent). In certain pgodtory monitoring programs the fishers are
considered as “experts”, so they are encourageqshiiicipate to the analysis and discussion of the
results, which enhances access to, and use dérdidknowledge.

Considering the extreme variability of both so@al ecological settings, methods for gathering data
should at the same time fit the research circunestgnmeet the needs of scientists and respect the
attitudes of local communities. In other words,esshers must consider not only their research
objectives but also the cultural contexts in whtbl interactions take place (Briggs, 1986). It is
important that they are good listeners and alsaldapo critically review all the information. Tleere
method of researching FEK is often a semi-structiméerview. The interviewer introduces a topic
using an open-ended question such as: ‘What spe@iesdisappeared in the last decades?” This allows
the respondents to spontaneously identify spegiesjide direction to the interview and describe
problems in their own terms.

Not all persons within a local setting will haveettame knowledge, and so one of the essentialtaspec
in accessing LEK concerns the means by which lexjaérts are identified (Davis and Wagner, 2003).
It is therefore vital to design and conduct LEKe@h with a rigorous thinking and maintain high
standards of accountability. Azzurro (this volurdetinguishes three different aspects, which largel
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contribute to the reliability of LEK explorationgarding marine species: the characteristics of the
target taxaji) the characteristics of the population intervieveadl; iii) the questions of researchers.
Fishermen are one of the best group of informamtghe distribution and abundance of marine
resources. It is nonetheless advisable to selegti@evho together form a homogeneous subject, which
can prove challenging, as in the case of smallksddéditerranean fishery which is typically
characterized by a great variety of techniquestaditions. Other relevant groups, such as reaeati
divers, may be considered as a potential targetpgprovided they dedicate much time to their field
activities. In any case, it is advisable to enghia persons considered less knowledgeable are not
mistaken as local experts.

Another important rule is to have a respect andeaume interest in learning from the diverse
stakeholders and follow ethical principles in cottihg the research, so that community and indiMidua
rights are respected. Last but not least, everyegushould respect the local legislation on privacy
matters. It is therefore suggested to guarantemyamity and clearly state the objectives of the aecle

at the beginning of the interview. Such interacdi@ne empirical, practical and underscore why LEK
has become a significant touchstone in recent years

4.5 FEK and intellectual property3

The valorization of LEK in different sectors, asat@rnative to the exclusive use of “Western ddien
knowledge”, has been favored in recent decadehdydacommendations of the UN Rio Summit in
1992, by the Convention on Biodiversity in 1993d &y the efforts of international institutions suash
Unesco and FAO (Unesco, 2017). Lately IPBES - tliergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services - proposedctirecept of “nature’s contributions to people”,
which recognizes the fundamental role that cultarel thus LEK) plays in defining the links between
people and nature (Pasceall.,2017; Diazt al.,2018).

In fact many national initiatives based in the ecifion and use of LEK have been lately put intador
throughout the world, bringing to light issues ceming intellectual property rights of LEK-based
goods (Davis and Wagner, 2003). In this sense,itgdegpowing recognition of the right of local
communities to be rewarded by the companies whoeththeir knowledge, LEK is difficult to protect
under intellectual property rights regulations heeain many cases it is a collective knowledge and
lacks novelty properties. In addition, tee-situstoring of LEK is meaningless for the proprietary
communities because this knowledge only makes dersesocial context as part of a social activity
(Agrawal, 1995; Maurstad, 2002). Furthermore, latgébial property regulations promote liberalization
of protected goods and services after some timeshadoses additional problems for local communities
because they will eventually face the loss of tegalusive rights over part of their culture in theure.
Under this scenario, the incorporation of FEK itite management of common pool resources - beyond
the technical difficulties derived from its collawt, systematization and adaptation to the starsdafrd
scientific knowledge - raises issues related tdidentiality and ownership of the results. Thusydred

the need for obtaining informed consent from tisédis, the other parties (researchers, managers and
policy-makers), should be aware that their respegiositions regarding the publishing and publigyzi

of the results may greatly differ. For fishersibften important to keep things confidential;dorentists

the value of the results increases as their pagauhlished in international journals and citedthyer
scientists, while coastal or fisheries managersctam the property of the results and develop igubl
policies with sometimes undesired implications tfoe fishers themselves. Consequently, the lack of

3 this subsection was enriched by A. Garcia Allut and S. Villasante, who co-authored a chapter in this volume.
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attention to the different agendas of the actovslired can negatively affect the fishers who shared
their knowledge, time and money (Silver and Canlpli05) and damage future collaborative
initiatives (Jacobseet al.,2012).

Another question to consider is the ultimate ownigrsf FEK: is it individual (anecdotal), or collae?

And who will benefit, or be negatively affectedtifs used in management, or just openly shared®dh
are critical questions that need attention in these that all the interested parties are fullyesgnted

in the initiative from the beginning. Scientistadgpolicy-makers must be aware that fishers are more
than just information providers: they should bevacat the decision table; they should have a voice
(and vote) on how to use their knowledge and hopatticipate in the derived management decisions.

Box 1. Practical Workshop recommendations

* Enhance exchanges between fishers, scientists and decision makers

¢ Production of a common scientific/stakeholder (e.g. fishers) glossary

e Develop joint fishers/scientific networks

¢ Encourage/ promote cross-training and good practices of fishers in different locations

¢ Promote communication (video where fishermen discuss their life, experience, etc.), with back up and advice from
scientists

¢ Favor bottom-up co-governance design in marine spatial planning as a co-governance tool

e Promote good practices through festivals or through workshops for the exchange of experience between different
countries

¢ Engage marine stakeholders more broadly, in particular young generations (Youtube, social media, etc.)

¢ Develop early warning systems for invasive alien species and promote participation of civil society

e Promote the potential utilization and commercial exploitation of invasive species in collaboration with fishers’
associations

* Develop schemes where fishers are able to have an advisory role in the law enforcement process to combat IUU

Concluding remarks: communication gaps

We have reached a point where we really need ssfigrfishers and managers to work closely together
and develop trusting relations in order to undexsteach other. Issues, such as preserving of marine
biodiversity or combatting global changes and affe€alien species at local, regional and globales,

lay a responsibility on scientists and decision enako cooperate and understand each other. Yiet the
seem to live and act in completely separate wofltley ponder on the same issues but cannot (maybe
do not want to) speak the language of the other (sere in Briand, 2012). Sustainable maritime
practices will be achieved only through the engagarof all parties.
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