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WP2 - ACTIVITY 2.3

DEVELOPMENT OF
SOLUTIONS AND
METHODOLOGIES FOR THE
COEXISTENCE OF HUMAN
ACTIVITIES WITH SENTINEL
SPECIES

Methodology

The Adriatic-lonian region is one of the most densely populated coastal areas in Europe, where
marine wildlife and human activities coexist in close proximity. As a result, sentinel species are
increasingly threatened by habitat degradation, pollution, fisheries bycatch, vessel strikes, and
disturbance from unregulated tourism. Protecting these species is not only essential for their
conservation but also for safeguarding the health, resilience, and biodiversity of the marine
ecosystem on which coastal communities and economies depend.
Meeting this challenge requires the active involvement of all sectors that interact with the
marine environment. Therefore, within the activities of the SAMESEA project one of the main
tasks was to collect and asses existing practices of the interaction between humans and
sentinel species and provide guidelines for the future actions. In order to asses the knowledge
and experience from different stakeholders using the marine environment, data were collected
through questionnaires and during the meetings at local round tables and local hubs at each
country from the EUSAIR Region. Additionally, extensive desk analysis with overview of the
existing legislation and literature review including examples of the best practices of coexistence
of humans and sentinel species worldwide, was undertaken.
As a result of this survey, this handbook is produced with the aim of raising awareness among
socio-economic stakeholders about the ecological importance of sentinel species and the
consequences of human activities as a crucial step toward promoting more sustainable
practices and informed decision-making. By fostering greater understanding and collaboration,
it aims to support the shared responsibility of protecting marine ecosystems for current and
future generations.
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Principles for
coexsistence

The coexistence principles for humans with sentinel species are guidelines that
promote the sustainable use and protection of marine ecosystems while allowing
people to maintain their economic activities in the EUSAIR Region.

Support and respect regulations
in protected zones that conserve
1. Respect and protect marine ecosystem biodiversity and allow

ecosystems to recover.

Minimize plastic waste,
chemical runoff, oil spills,
2. Reduce marine pollution and sewage discharge into
the sea.

Harvest fish and seafood at
levels that allow populations
to replenish, avoid overfishing
and reduce bycatch of non-
target species.

3. Promote and practice sustainable fishing

Prevent habitat destruction
4. Protect marine habitats caused by coastal
development, dredging, or
energy harvesting practices.

Use sustainable and
. . environmentally friendly
5. Promote responsible tourism boating, dolphin watching,
diving, and snorkeling
practices.

Engaging citizens to
cooperate and contribute
with their actions to the
sentinel species
conservation.

6. Public awareness and education

Use scientific research and
monitoring to guide
conservation and resource
management.

7. Base decisions on science



Socio-economic challenges

In last few decades interactions between people and marine wildlife have become
more frequent, creating complex socio-economic challenges that require balanced
and coordinated responses. Sectors such as fisheries, tourism, maritime
transport, offshore energy, and coastal development all depend on healthy
marine environments, yet they can also contribute to pressures on marine species
through habitat degradation, pollution, underwater noise, accidental bycatch, vessel
strikes, and disturbance. These impacts not only threaten biodiversity but can also
undermine the ecosystem services upon which local economies and communities
rely. Addressing these challenges requires an integrated approach that considers
both ecological and socio-economic dimensions. In this publication, above
mentioned socio-economic challenges are grouped in the sectoral categories. Most
present and threatening risk were identified and described with corresponding
solutions.

Throughout the SAMESEA project
activities, examples of best practices
and solutions for major challenges were
explored based on stakeholders’
experiences and literature review and
summarized. These practical solutions can
support a more sustainable and mutually
beneficial relationship between people
and the marine environment at the EUSAIR
Region.




Socio-economic challenges
and solutions proposals

Marine traffic =) <o

Marine traffic is an essential component of the blue economy, supporting trade, tourism, fisheries, and
coastal connectivity. However, the rapid increase in commercial shipping, recreational boating, ferries, and
other maritime activities has intensified pressures on marine wildlife, particularly sentinel species such as
dolphins and sea turtles. These species frequently inhabit coastal waters and migration corridors that overlap
with busy shipping routes, making them especially vulnerable to vessel-related impacts.

Risks of negative
interactions with sentinel
species

Solutions proposals for
mitigation of risks

Examples of the good practices

Collisions with animals

o Corridors / zones with
speed limits

« Rerouting shipping lanes
away from critical
habitats

o Campaigns for raising
awareness

e Florida coastal waters - <10 knots in
some channels and nesting areas
for the sea turtles

e Pelagos Sanctuary (Mediterranean
Sea) - Recommended <10-13 knots
in high-density areas for Fin whales,
sperm whales and dolphins

Noise pollution

o Speed reduction

o Designing smoother
propellers

o Using electrical engines

Several Scandinavian ferry operators have
introduced hybrid or fully electric ferries,
reducing underwater noise as well as
greenhouse gas emissions.

Habitat disturbance and
displacement

« ldentifying critical
habitats
o Establishing MPAs

« Pelagos Sanctuary protects important
habitats for whales and dolphins
through coordinated management by
France, Italy, and Monaco.

« Seasonal closures of turtle nesting
beaches in Greece, Cyprus, and Turkey

Marine pollution from the
marine traffic

o Increased surveillance
on compliance of
International Maritime
Organization
Conventions

Port of Antwerp-Bruges and the Port of
Rotterdam have introduced sustainability
programmes that reward cleaner and
lower-emission ships through reduced port
fees.




Socio-economic challenges
and solutions proposal

Fisheries

In the Adriatic-lonian region, fishing represents not only an important economic activity but also a
significant component of the cultural heritage and identity of many coastal communities. However, the
overlap between fishing activities and the distribution of marine wildlife has resulted in increasing
interactions between fisheries and sentinel species creating ecological, economic, and social
challenges. Both dolphins and sea turtles frequently inhabit productive coastal waters where fishing effort
is concentrated. While these species are attracted to areas rich in prey, they are also exposed to a variety
of fishing gears, including trawl nets, gilinets, longlines, purse seines, and traps. Dolphins may become
entangled in fishing gear or depredate catches, damaging nets and reducing fishers' income. Sea turtles
are particularly vulnerable to entanglement in nets and accidental hooking on longlines. Bycatch of
protected species can lead to economic losses through damaged fishing gear, reduced catches, increased
operational costs, and potential restrictions on fishing activities.

Risks of negative

. . . . Solutions proposals for
interactions with sentinel

E | f th d ti
mitigation of risks xampies orthe good practices

species
o Turtle Excluder Devices (TEDs) in USA,
o Turtle Excluder Devices Australia, Mexico and other shrimp
(TEDs) fisheries -reduce sea turtle bycatch
o LED lights on nets up to 97%
Bycatch o Pingers - underwater o Pingers on gillnets in Italy, Spain,
alarms North Sea - substantial reductions in
o Circle hooks bycatch, net damage, and

entanglement

« Modifying fishing gear (solar
LED lights, acrylic balls)
o Cleaning up and removing Testing bottom longlines and modified
ghost nets fishing gear in Brazil, Uruguay, Argentina
o Immediate reporting to the
rescue networks

Entanglement of animals
in lost fishing gear (ghost
nets)

Georges Bank Closed Areas (USA) -

o T I tial fishi .
empora’ or spatia’ fishing Three large areas closed to fishing gears

Overfishing and depletion closures in areas of high

of prey Sseees Hatmehnes that ta'rget groundfish, protect impf)rtant
spawning grounds and nursery habitats
' Seal Damage Compensation and Gear
D to fishi t » Effective damage Subsidies in Sweden - catch losses, gear
amages to fishing nets compensation system damage, and grants for seal-resistant
fishing gear



Socio-economic challenges
and solutions proposal

Tourism

Many tourism activities take place in the same coastal and offshore areas that dolphins and sea turtles rely
on for feeding, breeding, resting, and migration. Recreational boating, wildlife watching, water sports,
diving, snorkeling, and increasing beach use can disturb the natural behaviour of these species. These
impacts not only threaten protected marine species but may also undermine the long-term sustainability of
the tourism sector itself.

Risks of negative
interactions with sentinel
species

Solutions proposals for

E I f th d ti
mitigation of risks xamples of the good practices

New Zealand and Australia regulate
dolphin- and whale-watching activities
through permit systems and mandatory
operating rules.

o Mandatory code of conduct

Dolphin watching tours o Education and licensing of
the operators

o Better management and Tubbataha Reefs Natural Park Shipping

regulation  of  carrying Route, Philippines - commercial vessels,
Cruise ships capacities of the regions including cruise ships, follow designated
o Increased surveillance of navigation routes to avoid sensitive
the waste water treatment habitats used by turtles.

o Education campaigns for . .
paig Tortuguero National Park, Costa Rica -

i raising awareness . .
Disturbances at the turtle Ph siial ey strict beach access management during
nesting beaches : neZts P nesting season




Socio-economic challenges
and solutions proposals

Marine pollution

Marine pollution refers to the introduction of harmful substances into marine environment, leading to adverse
effects on marine ecosystems and human health. This issue encompasses various forms of contamination,
including plastic waste, toxic chemicals, oil spills, and nutrient runoff from land. It not only threatens
marine life but also affects industries such as fishing and tourism, and can have far-reaching consequences
for coastal communities. Since sentinel species such as dolphins, sea turtles, and monk seals occupy high
trophic levels or rely on vulnerable coastal habitats, are particularly susceptible to the cumulative impacts
of chemical, plastic, and acoustic pollutants. Their sensitivity also makes them valuable indicators of

ecosystem health.

Risks of negative
interactions with sentinel
species

Marine litter

Untreated sewage

Chemical runoff and
industrial wastewater

Solutions proposals for

mitigation of risks

Clean Up activities
Campaigns for raising
awareness

Better waste
management
infrastructure

Prevent pollution at the
source (reducing
pollutants usage)

« Advanced industrial

wastewater treatment

Examples of the good practices

EU Single-Use Plastics Directive
Fishing for Litter (North Sea)

The Ocean Cleanup - Interceptor -
systems installed in rivers
intercepting floating plastic

Coastal Cities Pollution Control Project,
Croatia - construction of modern
wastewater treatment plants

Optimized Seawater Protection Plan,
Rimini, Italy - Separated stormwater and
sewage systems

Santiago de Compostela, Spain - Green
infrastructure installed in industrial
areas intercepts and treats urban and
industrial runoff before discharge.




Socio-economic challenges
and solutions proposals

Construction and physical changes | =

Coastal and marine environments are increasingly affected by construction activities and physical
modifications resulting from urban development, tourism infrastructure, ports, offshore energy projects,
and coastal protection measures. Physical changes to marine environments may lead to habitat loss and
degradation, increased coastal erosion, changes in sediment transport, underwater noise pollution, and
disturbance of sensitive species. Construction activities can also directly affect marine wildlife through
increased vessel traffic, underwater noise, artificial lighting, water turbidity, and changes in food
availability. Sentinel species may experience altered behavior, displacement, reduced reproductive success,
or increased risk of injury due to collisions and habitat disturbance.

Risks of negative
interactions with sentinel
species

Solutions proposals for

E les of th d ti
mitigation of risks xamples of the good practices

« UK North Sea, Norway, EU offshore
energy projects - Trained observers and
acoustic sensors detect dolphins
before and during noisy activities;
operations are delayed if animals are
nearby

« European offshore wind farms
(Germany, Denmark, Netherlands) -
bubble curtains during offshore
construction

« Bubble curtains
« Vibratory pile driving
Offshore energy harvesting « Marine Mammal
activities (seismic surveys, Observer and Passive

drilling, constructions) Acoustic Monitoring
(PAM) programs

« Integrated Coastal Zone Management

Destruction of habitat . Better management and (Iczm)
caused by construction spatial planning of « Maritime Spatial Planning (MSP)
activities in coastal area coastal areas « Environmental Impact Assessments
(EIA)

o Netherlands, USA, Australia - restoring
dunes with native vegetation, limiting
access, installing boardwalks and sand
fencing

« Mediterranean Sea - protecting
seagrass beds that stabilize sediments
and reduce wave impacts.

« Dune stabilization with
fencing

« Planting deep-rooted
native vegetation

Erosion of coastal habitats
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Maritime Spatial Planning
- (MSP)

MaritimeSpatialPlanning (MSP) is a process used to manage and allocatethe use ofmarine space

in a sustainable manner. It involves a comprehensive and integrated approach to planning for the use
of the marine areas and their resources. The goal of the MSP is to balance various activities at sea
such as fishing, shipping, maritime transport, recreation, energy development and scientific research
while simultaneously protecting the marine environment and ensuring the long-term sustainability
of marine resources. MSP is based on the principles of ecosystem-based management, according
to which the health of marine ecosystems is essential for the long-term sustainability of the seas and
oceans. The MSP process involves a joint effort between stakeholders, including government agencies,
businessmen, non-governmental organizations and community representatives.

The EU has one of the world's
most developed MSP frameworks.
In EU countries, the process of
spatial planning of marine areas
is defined by EU Directive
2014/89, and the member states
are currently in different stages
of preparation, adoption and
implementation of this process.

For the Adriatic-lonian region, MSP is
shaped by the unique characteristics of a
semi-enclosed sea shared by EU and
non-EU countries, high biodiversity,
intensive maritime traffic, tourism,

Spatial planning at sea includes a set of available tools for
managing the use of the sea in space and time, combining
various data. For example, geographers use GIS
(Geographic Information System) packages such as ArcGIS|
or QGIS, which are used for visual display and analysis of
spatial data in land or sea areas. Although GIS analyzes
offer results that help management, they can be

supplemented with decision support tools (Decision
Support Tools), i.e. software packages that, in addition to
geographic data, also take into account economic data. For|
example, the Marxan Decision Support Tool presented to
the partners of SAMESEA project as a part of capacity
building workshop, is used to assist in decision-making
related to spatial planning of maritime areas.

fisheries, emerging offshore renewable
energy, and the need for transboundary
cooperation. In addition to international
MSP principles, planners in this region
should consider regional governance
frameworks, ecosystem connectivity,
and cumulative pressures across
national boundaries.
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Guidelines for Maritime
Spatial Planning (MSP)

1. Preparation

2. Data collection

3. Spatial Analysis

4. Stakeholder Engagement

5. Plan Development

6. Implementation

« Define planning area

« Define legal framework
« Establish governance
« Identify stakeholders
« Define objectives

bathymetry, habitats, biodiversity,
fishing grounds, shipping routes, ports, tourism, offshore
wind oil and gas, underwater cables, military areas, marine
protected areas

« conflict analysis

« compatibility analysis

o cumulative impact assessment
« ecosystem services mapping
« sensitivity analysis

« Vvulnerability assessment

« climate risk assessment

« overlay analysis

« suitability mapping

e ZONing

o multi-criteria analysis

« scenario modelling

« stakeholders: fisheries, ports, shipping, offshore energy,
tourism, conservation organizations, local governments,
indigenous communities, military authorities, researchers

« methods: workshops, interviews, surveys, public

consultations, decision-making

o prioritisation

« permitted activities

o restricted areas

o protected areas

o future development areas

« conflict mitigation measures
« monitoring indicators

regulatory approval, licensing alignment, enforcement,
monitoring, adaptive management
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