3 UNIVERSITY OF
% PLYMOUTH & pearl

School of Society and Culture
Faculty of Arts, Humanities and Business

2024-07-04

Conservation and management of chondrichthyans in the
Mediterranean Sea: gaps, overlaps, inconsistencies, and the way
forward

loannis Giovos Environmental Organization for the Preservation of the Aquatic Ecosystems
Jennifer M. Pytka

Jason Lowther School of Society and Culture

Lydia Koehler School of Society and Culture

Monica Barone

et al. See next page for additional authors

Let us know how access to this document benefits you

General rights

All content in PEARL is protected by copyright law. Author manuscripts are made available in accordance with publisher policies.
Please cite only the published version using the details provided on the item record or document. In the absence of an open
licence (e.g. Creative Commons), permissions for further reuse of content should be sought from the publisher or author.

Take down policy

If you believe that this document breaches copyright please contact the library providing details, and we will remove access to
the work immediately and investigate your claim.

Follow this and additional works at: https://pearl.plymouth.ac.uk/sc-research

Recommended Citation

Giovos, ., Pytka, J., Lowther, J., Koehler, L., Barone, M., Loth, C., Moutoploulos, D., Niedermuller, S., &
Mazzoldi, C. (2024) 'Conservation and management of chondrichthyans in the Mediterranean Sea: gaps,
overlaps, inconsistencies, and the way forward', Reviews in Fish Biology and Fisheries, 34(3), pp.
1067-1099. Available at: https://doi.org/10.1007/s11160-024-09857-z

This Article is brought to you for free and open access by the Faculty of Arts, Humanities and Business at PEARL. It

has been accepted for inclusion in School of Society and Culture by an authorized administrator of PEARL. For more
information, please contact openresearch@plymouth.ac.uk.


https://pearl.plymouth.ac.uk/
https://pearl.plymouth.ac.uk/
https://pearl.plymouth.ac.uk/sc-research
https://pearl.plymouth.ac.uk/foahb-research
https://forms.office.com/e/bejMzMGapB
https://pearl.plymouth.ac.uk/about.html
https://pearl.plymouth.ac.uk/sc-research?utm_source=pearl.plymouth.ac.uk%2Fsc-research%2F322&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.1007/s11160-024-09857-z
mailto:openresearch@plymouth.ac.uk

Authors

loannis Giovos, Jennifer M. Pytka, Jason Lowther, Lydia Koehler, Monica Barone, Camille Loth, Dimitirios
K. Moutoploulos, Simone Niedermuller, and Carlotta Mazzoldi

This article is available at PEARL: https://pearl.plymouth.ac.uk/sc-research/322


https://pearl.plymouth.ac.uk/sc-research/322

UNIVERSITY OF
w PLYMOUTH

PEARL

Conservation and management of chondrichthyans in the Mediterranean Sea:
gaps, overlaps, inconsistencies, and the way forward

Lowther, Jason; Koehler, Lydia; Giovos, loannis; Pytka, Jennifer M.; Barone, Monica; Loth,
Camille ; Moutoploulos, Dimitirios K.; Niedermuller, Simone ; Mazzoldi, Carlotta

Published in:
Reviews in Fish Biology and Fisheries

DOI:
10.1007/s11160-024-09857-z

Publication date:
2024

Document version:
Publisher's PDF, also known as Version of record

Link:
Link to publication in PEARL

Citation for published version (APA):

Lowther, J., Koehler, L., Giovos, |., Pytka, J. M., Barone, M., Loth, C., Moutoploulos, D. K.,
Niedermuller, S., & Mazzoldi, C. (2024). Conservation and management of chondrichthyans
in the Mediterranean Sea: gaps, overlaps, inconsistencies, and the way forward. Reviews in
Fish Biology and Fisheries, 34(3), 1067-1099. https://doi.org/10.1007/s11160-024-09857-z

All content in PEARL is protected by copyright law. Author manuscripts are made available in accordance with
publisher policies. Wherever possible please cite the published version using the details provided on the item
record or document. In the absence of an open licence (e.g. Creative Commons), permissions for further reuse
of content

should be sought from the publisher or author.

Download date: 28. Oct. 2024


https://doi.org/10.1007/s11160-024-09857-z
https://researchportal.plymouth.ac.uk/en/publications/1d0480bf-107c-4c68-9084-a8d1085e2c80
https://doi.org/10.1007/s11160-024-09857-z

Rev Fish Biol Fisheries (2024) 34:1067-1099
https://doi.org/10.1007/s11160-024-09857-z

ORIGINAL RESEARCH

q

Check for
updates

Conservation and management of chondrichthyans
in the Mediterranean Sea: gaps, overlaps, inconsistencies,

and the way forward

Ioannis Giovos® - Jennifer M. Pytka
Jason Lowther - Dimitrios K. Moutopoulos

- Monica Barone - Lydia Koehler
+ Simone Niedermiiller

- Camille Loth -
- Carlotta Mazzoldi

Received: 1 October 2023 / Accepted: 6 April 2024 / Published online: 4 July 2024

© The Author(s) 2024

Abstract Over one third of sharks, rays and chi-
maeras (chondrichthyans) are threatened with extinc-
tion globally. In the Mediterranean Sea, more than
half of chondrichthyan species face this risk, although
a variety of international, regional, and national rules
and regulations apply directly and indirectly target-
ing management and conservation for these species.
In this work, we provide an overview of relevant leg-
islation and policies in the region, which regulate,
inter alia, commercial fisheries, while highlighting
through cases studies how implementation in prac-
tice at national level looks like. Horizontal gaps and
inconsistencies that hinder chondrichthyan manage-
ment in the region are also illustrated. Furthermore,
we present recommendations for improvement and
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additional tools that can be used, even if not originally
or explicitly targeting chondrichthyans, for improving
the management of these taxa in the Mediterranean.
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Introduction

The ocean covers more than 70% of the planet’s
surface, providing inhabitants with a variety of ser-
vices and resources critical for their existence (Vis-
beck 2018). Yet more than ever and as a result of the
intensification of human activities, the ocean is fac-
ing a vast number of threats posing a clear danger to
its viability. Although international environmental
law developed extensively in the twentieth century,
the marine environment only made it onto the inter-
national policy agenda at the 2002 World Summit on
Sustainable Development and subsequently through
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the Sustainable Development Goal 14 (Visbeck et al.
2014; Claudet et al. 2021). Ocean governance regu-
lates maritime activities through strict obligations,
soft laws, or voluntary agreements at various global
scales (Bundy et al. 2017). Solutions to sustainable
resources management head towards a more holis-
tic approach (i.e., ecosystem approach), with no sin-
gle authority in charge (van Tatenhove 2013). Many
actors and conflicting policies can create miscommu-
nication, overlapping and/or undefined jurisdiction
(Stephenson et al. 2019; Haas et al. 2021) producing
inconsistent rather than uniform approaches. Varied
governance approaches and fragmented responsibili-
ties, together with severe gaps of knowledge such as
consequences of ecosystem alterations due to over-
fishing, and species-specific impacts, undermine the
efforts for effective, streamlined management (Vis-
beck 2018; Intergovernmental Oceanographic Com-
mission 2020).

Managing fisheries is an urgent topic due to the
direct impact fisheries have on environmental stabil-
ity and the livelihoods of millions of citizens (Worm
et al. 2006; Cardinale et al. 2012; Worm and Branch
2012; McCauley et al. 2015). Indeed, fish provide
about 17% of the global population’s intake of animal
proteins, contributing to food security especially in
the poorest nations (FAO 2022a). While high biodi-
versity of fishes is directly linked with fish stock sta-
bility, reduced biodiversity affects the functioning of
ecosystems and significantly decreases the services
that are provided (Cardinale et al. 2012). Biodiversity
restoration has become a global priority (Moore and
Hiddink 2022); however, the transboundary move-
ments of resources complicate management efforts
and necessitates cooperation beyond a national level
(Maguire et al. 2006). Migratory species, such as
marine megafauna (cetaceans, elasmobranchs, sea
turtles, large teleosts) move between national ter-
ritories (Byrne et al. 2017) with most of these spe-
cies being generally considered either commercially
valuable (e.g., tuna or billfish) or under international
conservation protection (e.g., cetaceans and tur-
tles) (Campana 2016). In the case of chondrichthy-
ans (sharks and rays (subclass: elasmobranchs), and
chimaeras), management is especially complex as
they can be seen at once as wildlife to be conserved
for non-consumptive purposes, and as a resource for
harvest in fisheries (Techera and Klein 2017). This
duality results in an overlap between fisheries and

@ Springer

environmental policies, and therefore how they are
managed (Lado 2016).

The range of habitats occupied by chondrich-
thyan species, from nearshore coastal habitats to the
pelagic, is varied and many species are highly migra-
tory (Meléndez et al. 2017). Moreover, their life his-
tory traits, such as late maturity and low fecundity,
result in high susceptibility to overexploitation and
slow recovery rates (Musick et al. 2000), therefore
traditional stock assessment methods used for teleost
(bony) fishes are not always appropriate. The over-
lap between conservation concerns and implications
from fishery regulations and management for this
group, make chondrichthyans a complex legal subject
(Techera and Klein 2017). This complexity is fur-
ther pronounced, and scales accordingly, when many
coastal states share seas and therefore resources.

Situated between three continents (Europe, Africa,
Asia), the Mediterranean Sea is a biodiversity hot-
spot with a complex sea bottom relief and a variety
of oceanological conditions, and habitats (Coll et al.
2010). It is a unique area not only in terms of physical
environment, but socially, culturally, and politically.
The 21 territories surrounding the basin, including
eight European Union (EU) Members, contribute to
a complex geopolitical reality. The basin has been
described as a “miniature of the ocean” that can be
used as a proxy, among others (Bethoux et al. 1999),
for better understanding conservation policy pro-
cesses at a larger scale (Katsanevakis et al. 2015).
Fisheries play an important role in Mediterranean
communities; on average one in every 1000 coastal
residents is employed as a fisher (FAO 2022b). With
73% of stocks considered overfished (i.e., fished
beyond safe biological limits) (FAO 2022b), socio-
economic, biological, and ecological consequences
must be considered. Moreover, the multispecies
nature of Mediterranean fisheries results in relatively
high levels of bycatch of vulnerable and protected
species (FAO 2019), demersal trawlers contributing
the highest discard rations, between 34 and 44% of
total discards (FAO 2022b). Of vulnerable groups,
chondrichthyans are likely to be the most affected
by fisheries in the Mediterranean (Carpentieri et al.
2021; FAO 2022b).

Over half of the 86 chondrichthyan species
reported in the Mediterranean (Serena et al. 2020)
are regionally assessed as threatened with extinction
(Vulnerable, Endangered, or Critically Endangered)
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by the International Union for Conservation of Nature
(IUCN) Red List of Threatened Species (Ebert and
Dando 2021; TUCN 2023). This exceeds the global
assessment status of these species with one-third
listed as threatened (Dulvy et al. 2021). The Medi-
terranean Sea has been identified as an extinction
hotspot for elasmobranchs (Dulvy et al. 2014) and
drastic declines in the region have led to a reduction
in historical fisheries targeting elasmobranchs (FAO
2019). Currently, targeted chondrichthyan fisheries
in the basin are very few and seasonal (Bradai et al.
2018; Falsone et al. 2022). When accidentally caught,
chondrichthyan may be retained for their fins and/
or meat. Spain dominates global trade in shark meat
by volume and value, and Italy is the top importer by
value, with the European Union (EU) being an impor-
tant bridging trader for ray meat (Niedermuller et al.
2021) while far less is known about the North Afri-
can countries (like Tunisia or Libya) though regarded
as priority areas for global elasmobranch conserva-
tion (Dulvy et al. 2014). Species with no commercial
value are discarded (Falsonse et al. 2022), used for
self consumption (Touloupaki et al. 2020), or used as
bait, but available data regarding discards and land-
ings is poor (FAO 2022b).

A variety of management and conservation instru-
ments, from binding to voluntary, has been devel-
oped over the last decades within the Mediterranean
(Koehler and Lowther 2022). Some are specific to
chondrichthyans, ranging from broad (Class-level),
and narrowing to include the most relevant elasmo-
branchs, to species-specific measures. Most have
been developed for fisheries management or envi-
ronmental protection but may affect chondrichthyan
populations, like spatio-temporal closures for fisher-
ies, and Marine Protected Areas (MPAs) and others).
The instruments have originated and evolved from
different political agendas or motivations, covering
environmental-, fisheries- and trade-related areas, and
have created a complex landscape with gaps, over-
laps, and inconsistencies.

In this work, we aim at:

I. providing an overview of chondrichthyan rel-
evant international and regional commercial
fisheries and environmental legislation in the
Mediterranean Sea, for a broad audience, par-
ticularly non-policy specialists involved in chon-
drichthyan management and/or conservation.

Recreational fisheries are beyond the scope of
this paper;

II. illustrating examples of whether and how these
instruments are implemented and enforced in
practice at a national level through case studies;

III. highlighting gaps, overlaps, and potential incon-
sistencies among the available instruments and
between countries;

IV. identifying areas of improvement and presenting
recommendations.

The paper is structured as follows: (1) Chondrich-
thyan-related legislation and policies in the Mediter-
ranean Sea, where we provide clarity on the intent
and strength of the policies, management bodies,
instruments, frameworks and otherwise, available at
various regional and international levels; (2) Chon-
drichthyan tools in practice: Case studies, where we
present four national case studies to demonstrate how
instruments from the previous section work in prac-
tice; (3) Common issues for Mediterranean states,
in which we comment on persistent issues for chon-
drichthyan conservation, that exist throughout the
region and beyond; (4) discussion where we synthe-
size the information from the previous sections and
advise on what steps states, management bodies, and
policymakers should take going forward.

Chondrichthyan-related legislation and policies
in the Mediterranean Sea

The complex and sometimes overlapping legal regime
in the Mediterranean Sea has evolved through the var-
ious international, regional, and national instruments.
The efficiency of the instruments is often depend-
ent on the extent that they are binding and legally
enforceable (hard law, e.g., treaties) or non-binding
(i.e., soft law, e.g., agreements) on states, as well
as their factual enforcement (Koehler and Lowther
2022).

Herein we present the chondrichthyan related
instruments for the Mediterranean (Tables 1 and 2
and Online Resource 1) that are currently available at
time of submission. Figure 1 represents their nested
nature.

We have used the term chondrichthyan for con-
sistency and clarity, except when precise language
is required, or more accurate. For example, we use

@ Springer
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Table 2 Chondrichthyan species considered to occur or migrate Global conservation status, as assessed by the [UCN Red List of
through the Mediterranean Sea and corresponding Conventions, Threatened Species™ (IUCN 2023), are provided
legislation and regulations In addition, the Mediterranean and

Sha |Shar|SPA/ GFCM Recommendations
UNCL rk [ks Coun
(o} IPO Regulation (EU)
Anne

FA Ann |Anne 21/ |aas 5 Bern
eg
2 2019/1
Glob . 2017 2021/ 605/ 0 9/ 2021/ . C.onven
Ell 013 tion
i App

SELACHII

HEXANCHIFOR
MES

Hexanchidae

Heptranchias

perlo DD NT 1] * A X
Hexanchus

griseus LC NT | mr A A

Hexanchus

nakamurai DD NT * A

LAMNIFORMES

Carchariidae | A

Carcharias

taurus CR|CR A A +

Odontaspididae . |

Odontaspis

ferox @ \VU | A A +

Lamnidae . |

Carcharodon

carcharias G| VU | Il A A +

Isurus

oxyrinchus CR Il 1 A A + 1

Cetorhinidae | Il

Cetorhinus

maximus | I 2 B +
Rec.
09-

Alopiidae Il 07

Alopias

superciliosus VU | o 1" A A
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Table 2 (continued)
Alopias
vulpinus vu | I 1 1] A A X u A o

CARCHARHINIF
ORMES

Pentanchidae

Galeus

atlanticus NT NT * &
Galeus

melastomus LC LC *

Scyliorhinidae

Scyliorhinus
canicula LC LC *

Scyliorhinus

stellaris NT VU *
Triakidae
Mustelus
asterias VU NT I * X
Mustelus
mustelus VU 1] * X
Mustelus
punctulatus VU VU i * X
Galeorhinus
galeus VU [ Il > A +
Il
Carcharhinidae | (all)
Carcharhinus
altimus DD NT | Il A A A
Carcharhinus
brachyurus DD VU | Il A A A
Carcharhinus
brevipinna VU NT | Il A A A
Carcharinus
falciformis DD VU | ([ 1 A A
Carcharinus
limbatus DD VU | Il 2 2 2
Carcharhinus
obscurus DD | (| 1 A A A
Carcharhinus
plumbeus | I 1] 8 & X 2
Galeocerdo
cuvier DD NT | Il a 2 B
Rec.
Prionace 21-
glauca CR NIl [ I 10 2 2 X & 1
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Table 2 (continued)

Rhizoprionodon
acutus NE LC | Il 2 a

Sphyrnidae | (all) A

Sphyrna lewini ‘DD | (1l 1

Sphyrna
mokarran DD | (1l 1

Sphyrna
zygaena [ox | VU | ([l 1

SQUALIFORMES

Dalatiidae *
Dalatias licha VU VU

Etmopteridae

Etmopterus
spinax LC VU i

Somniosidae

Centroscymnus
coelolepis LC NT i 2

Somniosus
rostratus DD LC * A

Oxynotidae

Oxynotus
centrina CR i 2 +
Centrophoridae .

Centrophorus
uyato VU 1] * 2 +

Squalidae

Squalus
acanthias VU Il 1 I * X

Squalus
blainville DD DD *

ECHINORHINIF
ORMES

Echinorhinidae

Echinorhinus
brucus * A

SQUATINIFORM
ES

Squatinidae
Squatina
aculeata CR [CR * A +
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Table 2 (continued)

Squatina
oculata

Squatina
squatina

BATOIDEA

TORPEDINIFOR
MES

Torpedinidae

Tetronarce
nobiliana

Torpedo
marmorata

Torpedo
torpedo

RHINOPRISTIFO
RMES

Rhinobatidae

Rhinobatos
rhinobatos

Glaucostegidae

Glaucostegus

cemiculus  (R.

rhinobatos)
RAJIFORMES
Rajidae
Dipturus batis

Dipturus
nidarosiensis

Dipturus
oxyrinchus

Leucoraja
circularis

Leucoraja
fullonica

Leucoraja
melitensis

Leucoraja
naevus

Raja asterias

Raja brachyura
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LC LC
LC VU

LC VU

I

NE [OI

NT NT
NT NT
am
VU

NT LC
NT NT

NT NT
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Table 2 (continued)

Raja clavata NT NT *

Raja miraletus LC LC *

Raja montagui LC LC & A
Raja

polystigma LC * A
Raja radula .. * A
Raja undulata * A
Rostroraja alba . - - * A I
MYLIOBATIFOR

MES

Dasyatidae

Bathytoshia

lata LC VU 1 i A
Dasyatis

marmorata DD NT 1nr * A
Dasyatis

pastinaca VU VU i & A
Himantura

uarnak NE * A
Pteroplatytrygo

n violacea LC LC mr *
Taeniurops

grabatus DD NT * A
Gymnuridae

Gymnura

altavela CR * A
Myliobatidae

Aetomylaeus

bovinus CR |CR i * A
Myliobatis

aquila VU [eR " &
Rhinopteridae .

Rhinoptera

marginata DD [elX I & A
Mobulidae

Mobula |/

mobular ([l * A +
CHIMAERAS

CHIMAERIFOR

MES

Chimaeridae

Chimaera

monstrosa NT VU *
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Table 2 (continued)

For further explanations and full references, refer to Table 1 and Online Resource 1. These data are current as of writing, refer to
online repositories of the governing body to ensure the most up to date information

NE not evaluated, DD data deficient, LC least concern, NT near threatened, VU vulnerable, EN endangered, CR critically endangered

Regulated

Data collection is required

*Vessels > 15 m Report all catches > 50 kg per species
"Report number of individuals

*Improve the conservation status

"Prohibited for driftnets; no more than 3 may be retained when caught with bottomset gillnets, entangling or trammel nets

"Directed fishing prohibited
“Fishing prohibited
TRecent amendments

‘Reservations submitted by Tunisia, Morocco, Libya. Annex III regulations apply for those Parties

"Reservations submitted by Tunisia, Morocco, Libya and the European Union; Annex III regulations apply for those Parties

elasmobranch only to refer to the subclass including
sharks and batoids (i.e., not chimaeras). We have
preserved the language used by instruments, in title
and text. It is common to refer to all species in the
Class as sharks, for example, or to refer to the class
as cartilaginous fishes.

Global binding instruments
The United Nations law of the sea convention (LOSC)

The LOSC, is an international treaty (i.e., legally-
binding) adopted at the third UN Conference on the
Law of the Sea (UNCLOS III) in 1982 and entered
into force in 1994. This convention provides the
legal framework for the regulation of human activi-
ties at sea (Convention on the Law of the Sea, Dec.
10, 1982, 1833 U.N.T.S 397). In 1995, a Supplemen-
tary Agreement on Straddling and Migratory Fish
Stocks was established under the LOSC. The Con-
vention provides obligations for states concerning
the conservation and management of living resources
(e.g., Arts 61; 116-120) by, for example, setting
forth that coastal states shall determine allowable

@ Springer

catch of living resources within their Exclusive Eco-
nomic Zones (EEZs; Art. 61(1)) and ensuring living
resources are not endangered by overexploitation with
the obligation to exchange information on catch and
fishing effort (Art. 61(2)). Concerning highly migra-
tory species, Article 64 provides that states shall
cooperate directly to conserve and promote optimal
utilization of species (listed on Annex I) within and
beyond EEZs. (For the relevant Mediterranean chon-
drichthyan species n=29, see Tables 1 and 2 con-
tained herein).

Convention on the International Trade of Endangered
Species (CITES)

CITES is an international agreement, which aims to
ensure that international trade in specimens of wild
animals and plants does not threaten the survival of
the species (CITES 1973). All Mediterranean states
and territories are Parties to this Convention. Species
are listed on one of three appendices (CITES 1973):
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Appendix I international trade is permitted only
in exceptional circumstances. Both an import and
export permit are required.

Appendix II international trade is permitted but
must be controlled in order to avoid utilisation
incompatible with their survival. Unless an import
permit is required by national law, only an export
permit is required.

Appendix III species are included at the request of
a Party and international trade is regulated only in
States where the species is listed. An export permit
is only required if the exporting State has included
the species in Appendix III.

Species are proposed by Parties and included on
Appendices I or II by decision at the Conference of
the Parties (CoP) adopted by a two-thirds majority
vote. An Exports permit must include a Non-Detri-
ment Finding (NDF), to be granted only when a sci-
entific authority of the exporting state has advised
that such export will not be detrimental to the survival
of that species (Article IV (2) of the CITES Conven-
tion; CITES 2008). CITES-listed marine animals
caught on the high seas (i.e., areas beyond national
jurisdiction ABNIJ) are subject to introduction from
the sea certificates (Resolution Conf.14.6 (rev. COP
16)) which is relevant to the Mediterranean as several
countries have not declared an Exclusive Economic
Zone (Rodriguez-Rodriguez et al. 2016). Eight fami-
lies and five chondrichthyan species that are or were

Fig. 1 Representation of
the most important avail-
able policy frameworks

and instruments that target
directly or indirectly elas-
mobranch protection and
management in the Medi-
terranean. *This Conven-
tion covers the natural herit-
age in Europe, as well as in
some African countries and
has signatories beyond EU,
therefore here it is treated as
an instrument beyond EU

present in the Mediterranean and are listed in CITES,
all in Appendix II (CITES 2023; see also Tables 1
and 2), while no chondrichthyans have been listed in
Appendix II1.

The convention on the conservation of migratory
species of wild animals (CMS)

The Bonn Convention, or the CMS, is a global treaty
for the conservation and sustainable use of migra-
tory animals and their habitats. It brings together the
States through which migratory animals pass, referred
to as ‘Range States’, and lays the legal foundation for
internationally coordinated conservation measures
throughout a migratory range. The CoP of the CMS
acts as its principal decision-making forum and it is
composed of all signatory states Parties as well as
observers that wish to participate. Meetings take place
at least every 3 years. The CMS is characterised by
the plasticity of the instruments, that can be tailored
according to the conservation needs of species and
adapted to the requirements of Range States. Propos-
als for amendment of the appendices may be made by
any Party and must be adopted by a two-thirds major-
ity of Parties present and voting in the CoP.

Migratory species to which the Convention applies
are listed in one or both appendices:

Global

Atlantic

Mediterranean

European Union
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Appendix I sets out the list of migratory species
that are considered endangered, according to the
IUCN Red List Threatened categories.

Appendix II sets out the list of species that have an
unfavourable conservation status (based on four
criteria) and would significantly benefit from inter-
national co-operation. Nineteen species that are or
were present in the Mediterranean are listed on the
CMS (including five species listed in both Appen-
dices) (Tables 1 and 2).

EU Wildlife Trade Regulations: Council Regula-
tion (EC) No 338/97 of 9 December 1996 on the pro-
tection of species of wild fauna and flora by regulat-
ing trade therein (the Basic Regulation).

The trade of wildlife in the EU is implemented
through a set of Regulations. The Basic Regulation
imposes an enhanced version of CITES, as described
above, upon its EU MS in respect of the trade in
specimens (live and dead) or parts of specimens of
species contained in the Annexes to that Regulation.
Those Annexes map onto the CITES classifications
(Tables 1 and 2). The measure is directly applicable
to all EU members, although enforcement remains
a competence of the national authorities, including
transferring enforcement provisions into national leg-
islation (supplemented with national laws; Table 1).

Global non-binding instruments

The Food and Agriculture Organization of the United
Nations (FAO) International Plan of Action

for the Conservation and Management of Sharks
(IPOA-Sharks)

The IPOA-Sharks (herein IPOA) was adopted in
1999 amid concerns of increased shark fishing (FAO,
1999) and is elaborated under the FAO Code of Con-
duct for Responsible Fisheries (FAO 2000) to pro-
vide guidance on binding and voluntary international
agreements (Art. 2(d); FAO 1995). It covers all chon-
drichthyans and aims to ensure their conservation and
sustainable use, encourages all states to implement it,
and recommends that any states contributing to the
mortality of chondrichthyans adopt a national plan of
action for sharks (NPOA Sharks, herein NPOA). It is
voluntary and proposes a list of issues to be identified
and addressed in national, sub-regional or regional
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plans. The FAO further produced a set of Guidelines
for policy and decision-makers to support the imple-
mentation process (FAO Marine Resources Service
2000). FAO has the duty to report biennially, through
its Committee of Fisheries (COFI), on the progress in
the implementation of the [POA.

The Memorandum of Understanding on the Con-
servation of Migratory Sharks (Sharks MoU).

The Sharks MoU is a legally non-binding agree-
ment concluded under the CMS. The objective of the
Sharks MoU is to encourage collaboration between
Signatories and fisheries bodies (regional fisheries
management organization [RFMO], and FAO) and
Signatories should apply an ecosystem and precau-
tionary approach. It also provides a list of species to
be protected (Annex 1). Species listed under the CMS
Appendices are not automatically included but are
automatically considered by the Signatories for future
proposals. Annex 3 of the MoU sets out comprehen-
sive Conservation Plans for Annex 1 species, and an
Advisory Committee of eight experts provides advise
to the Meeting of the Signatories.

Regional legally-binding instruments in the field of
the environment

The Protocol of the Barcelona Convention
concerning Specially Protected Areas and Biological
Diversity (SPA/BD Protocol)

The United Nations Environment Programme Medi-
terranean Action Plan (UNEP/MAP; established
1975) is a multilateral environmental agreement
(MEA) and it the first regional seas action plan
adopted by UNEP. Within the UNEP/MAP frame-
work, the Barcelona Convention was adopted in 1976,
amended in 1995, and entered into force in 2004. The
Convention and its seven protocols are legally bind-
ing and represent the principal MEA in the region.
The SPA/BD Protocol (adopted 1995; in force 1999)
outlines three main elements to protect the biological
diversity in the Mediterranean: (1) the creation, pro-
tection, and management of Specially Protected Areas
(SPA); (2) the establishment of a list of Specially Pro-
tected Areas of Mediterranean Importance (SPAMI;
Annex 1) and; (3) the protection and conservation of
species (Annexes II and IIT). The Annexes list:
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Annex I criteria for selecting SPAMI

Annex II list of Endangered or Threatened Species
(n=30%)

Annex Il list of species whose exploitation is reg-
ulated (n=12%)

See Table 2 for CP reservations

Amendments to Annexes can be proposed by con-
tracting parties until three month before the Focal
Point meeting of the Specially Protected Areas/Bio-
diversity (SPA/BD) protocol and if supported can
then be adopted at the Conference of the Parties, held
every 2 years, (Il and IIT amended at CoP23, Decem-
ber 2023). Regional Action Plans target taxa groups
and provide specific actions [e.g., the RAP for Carti-
laginous Fishes (Chondrichthyans)].

Parties have the duty to regulate or prohibit (as
necessary) actions such as, the taking, possession or
killing (incidental or targeted) of protected species,
minimize disturbances during sensitive periods (e.g.,
breeding, hibernation). Parties shall coordinate their
efforts through bilateral or multilateral actions, for the
protection and recovery of migratory species whose
range extends into the high seas’ areas in the Medi-
terranean. Parties submit national annual reports to
the Compliance Committee. The Committee’s objec-
tive is to facilitate obligations, is non-adversarial, and
considers the Party’s capacity, “in particular if it is a
developing country” (UNEP/MED Decision 1G.17/2).

Regional non-binding instruments in the field of the
environment

Action Plan for the Conservation of Cartilaginous
Fishes (Chondrichthyans) in the Mediterranean Sea
(hereafter Mediterranean Shark Action Plan).

The Mediterranean Shark Action Plan (UNEP/
MAP RAC/SPA 2003) was approved for revision at
the 16th Conference of Contracting Parties to the
Barcelona Convention following its development led
by RAC/SPA under the mandate of the Barcelona
Convention Contracting Parties (UNEP RAC/SPA
2009) and was last updated in 2020 (UNEP MAP
RAC/SPA 2020). Following the recommendations
of the IPOA-Sharks, it urges contracting parties of
the Barcelona Convention to implement national
action plans and sets out six objectives within the
regional Action Plan. The SPA/BD’s National Focal
Points are responsible for assessing progress of

implementation, at the point of writing no reporting
contracting party has reported to have adopted such
a national plan of action while three contracting par-
ties reported that an NPOA is under development
(UNEP MAP 2023; Gilman et al. 2023), and only
four out of seven reporting Contracting Parties indi-
cated a strict legal protection for the species listed in
Annex II to the SPA/BD Protocol and GFCM Rec-
ommendation through their national laws and regu-
lations (UNEP MAP 2023).

Regional legally-binding instruments in the field of
fisheries

The international convention for the conservation
of Atlantic tuna (ICCAT)

The ICCAT, adopted in 1966 and ratified in 1969, is
the tuna Regional Fisheries Management Organisation
(tRFMO) responsible for the conservation and man-
agement of tuna and tuna-like species in the Atlantic
and its adjacent seas, therefore including the Medi-
terranean Sea. Fisheries-dependent and -independ-
ent data are collected to understand compliance with
Recommendations, biological knowledge of species,
and statistical data associated with fisheries (ICCAT
2006-2016). ICCAT Recommendations require rati-
fication by a 3% majority and are binding to all Con-
tracting Parties (CPs; n=>52), except in the case of an
objection. The 3rd Meeting of the Working Group on
the Future of ICCAT agreed that clarifying species
managed by ICCAT, and especially sharks, would be
beneficial and that expanding the scope of species
would require Convention amendment (ICCAT 2012).
In 2019 at the Convention’s 26th meeting, the con-
vention’s text was amended to explicitly include elas-
mobranchs, “tuna and tuna-like species or oceanic,
pelagic, and highly migratory elasmobranchs’.

General Fisheries Commission for the Mediterranean
and the Black Sea (GFCM)

The GFCM (entered into force 1952; GFCM 1949)
is a regional fisheries management organization
(RFMO) critical to fisheries governance in the Medi-
terranean and in the Black Sea. It has the authority
to make binding measures for fisheries conservation
and management, developed through advice provided
by its Scientific Advisory Committee (GFCM-SAC).
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However, Member States (MSs) must still transpose
binding measures into their national legislation.
Within the legal framework of the GFCM, ‘Resolu-
tions’ are legally non-binding, and ‘Recommenda-
tions’ are binding to all Parties. New obligations
enter into force if accepted by a two-thirds majority
120 days after the date of first notification (GFCM
2022a). The GFCM has several direct links with other
policy frameworks including ICCAT Recommenda-
tions which are endorsed by the GFCM at its Annual
Sessions and the SPA/BD Protocol. The latter is par-
ticularly relevant for chondrichthyans as respective
GFCM Recommendations directly refer to the SPA/
BD protocol annexes. Within the past 20 years, Rec-
ommendations targeting both the protection and man-
agement of elasmobranchs have steadily increased.
Measures with relevance to elasmobranch conserva-
tion and included species can be found in Tables 1
and 2, respectively.

European Union (EU) instruments

The EU has non-binding and binding instruments to
set policies or measures. Legally-binding instrument
of relevance here, are: Regulations (directly applica-
ble in MSs), Directives (transposition in national law
is required and MS are have a certain degree of flex-
ibility with regards to how they will reach the objec-
tives), Decisions (apply to EU as whole, unless stated
otherwise), and International Agreements (binding
between EU and third countries/institutions).

Field of fisheries
The Common Fisheries Policy (CFP)

The CFP is implemented through EU Regulations,
which create direct and binding legal obligations onto
MS. The Scientific, Technical and Economic Com-
mittee of Fisheries (STECF) is the scientific advisory
body for the European Commission, providing fish-
eries advice in Union waters, including those of the
Mediterranean. The Mediterranean receives advice
and stock assessments from STECF and GFCM-SAC,
though coordination efforts are limited (Cardinale
et al. 2021).

The CFP was originally part of the common
agricultural policy but has evolved to become
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independent. The 2002 reform granted fishers more
involvement in decisions, through Regional Advi-
sory Councils, and since then the main goals are to
ensure sustainable fisheries, and guarantee income
and employment for fishers (Breuer 2021). The
2002 and 2013 reforms (Council Regulation (EU)
2371/2002; Council Regulation (EU) 1380/2013)
introduced measures to address overfishing, including
Technical Measures (see Table 1).The 2013 reform
(Council Regulation (EU) 1380/2013) introduced an
ecosystem-oriented approach (e.g., through multi-
species and multi-fisheries plans), new obligations to
MSs regarding data collection and information shar-
ing, and decentralization of governance, and provided
a framework MSs to develop implementation meas-
ures and cooperate regionally. The 2013 Reform also
introduced the discard ban (i.e., Landing Obligation;
EU 1380/2013, Article 15) (Breuer 2021).

National authorities must control and enforce the
CFP through a system established by the Control Reg-
ulation (Regulation (EU) 2023/2842). The previous
regulation (Council Regulation (EU) 1224/2009) was
adopted prior to the last CFP reform, an amendment
was proposed in 2018 and an overhaul to correct defi-
ciencies was adopted November 2023. The Control
Regulation, infer alia, ensures fisheries catches are
within permitted limits, necessary data is collected,
inspections are carried out at fishing, landing, pro-
cessing, transporting, and marketing. Amendments
focused on standardization of procedures, increasing
transparency, and being more explicit regarding pen-
alty points (Annex III) and what constitutes serious
infringements (Annex IV). The requirement to digi-
tize all EU fishing (eLOG book, Vessel Monitoring
System, etc.) aims also at uniformity. Ensuring meas-
ures and enforcement are accessible to all members,
and the information is equally accessible. Most provi-
sions will apply from 10 January 2026, while other
transitions are granted a longer period (e.g., provi-
sions for vessels < 12 m will apply from (2028) (Reg-
ulation (EU) 2023/2842).

Common market organisation in fishery
and aquaculture products (CMO)

The CMO, implemented in 1970 under the legal
framework for the Common Agricultural Policy, was
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the first separate regulation on fisheries matters when
it was implemented in 1970, providing policy for
managing fishery products and their sustainability. It
represents one of the pillars of the reformed CFP and
among its objectives, the CMO aims to: protect pro-
ducers (improve market stability and strengthen the
Union’s fisher industry); improve consumer aware-
ness (e.g., through comprehensive labelling informa-
tion, verifiable product origin, marketing); enable the
fishery industry to apply the CFP (Council Regula-
tion (EU) 1379/2013).

Field of the environment
Marine Strategy Framework Directive 2008/56/EC

The MSFD represents the first EU legislative instru-
ment related to marine biodiversity. Adopted in 2008,
all EU members were obliged to transpose relevant
measures into national law by 17 July 2010.

Commission decision (EU) 2017/848

The MSFD, along with the Habitats Directive (Coun-
cil Directive 92/43/EEC), focuses on the protection
and restoration of representative habitat types, includ-
ing offshore, to ensure healthy populations of species.
The MSFD seeks to establish what is termed Good
Environmental Status (Commission Decision (EU)
2017/848) in Union waters, through an ecosystem
approach. The descriptors for Good Environmental
Status include maintenance of biodiversity and food
webs (Descriptors 1 and 4 respectively), Descriptor 3
(Fisheries) applies solely to commercially exploited
species. The inclusion and selection of elasmobranchs
in the monitoring programmes and measures under
the MSFD is at the discretion of the MS and varies
between them.

Action plan for the conservation and management
of sharks (EU-POA sharks)

In the context of CFP, the EU aims to restore and
maintain populations of harvested species above
levels which can produce the maximum sustain-
able yield. To achieve this for chondrichthyans, the
EU adopted the non-binding EU-POA in 2009 with
the objective to broaden knowledge on sharks and to

ensure sustainability of shark fisheries (Commission
of the European Communities 2009).

Chondrichthyan tools in practice: case studies

In the section above, and in greater details in supple-
mentary materials, we have presented the Mediterra-
nean instruments most relevant to chondrichthyans.
This section provides a brief overview of the structure
and the role of fisheries, environmental and trade gov-
ernment bodies in four selected Mediterranean coun-
tries, and levels of implementation and enforcement
within the given country. The authorities in charge
are described and processes related to the creation
and implementation of national policies are outlined.
Difficulties at national level related to the implemen-
tation (e.g., transposition) of chondrichthyan-related
obligations and creation of policies are highlighted.

The selected countries have been chosen to reflect
the heterogeneous geographic and political circum-
stances in the basin, such as EU and non-EU mem-
bers, and states with and without coastlines beyond
the Mediterranean.

France

Ascribing fisheries to agriculture ministries rather
than environmental ministries is common among EU
members, whereby fisheries are given closer access to
the government than environmental groups (van Hoof
et al. 2005; Beke et al. 2014; Belschner 2015). Evi-
dent in the fisheries legislation in France, the sector
falls under the Ministry of Agriculture and Fisheries,
supervised by the Directorate of Marine Fisheries
and Aquaculture (Direction des Péches Maritimes et
de I’Aquaculture). Fishers receive direct representa-
tion through various frameworks and administrations.
The National Committee of Fisheries and Marine
Fish Farming, represented by fishers, processors,
traders, and consumers has decision-making pow-
ers and serves on advisory boards with the European
Commission (EC) alongside the Directorate. Strong
decentralization is reflected in the national frame-
work, where regional committees are represented by
local committees, distinct from national administra-
tion. Outside of the national framework and distinct
to the France’s Mediterranean sector, prud’homies are
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an institution dating back hundreds of years, respon-
sible for local fishing regulations, settling disputes,
and the management and conservation of resources
(van Hoof et al. 2005; Belschner 2015; Frangoudes
et al. 2020). France’s national management measures
extend beyond those imposed by Mediterranean obli-
gations, such as the strict protection of Raja undu-
lata (Lloret et al. 2020), and minimum size limits
for other Raja species (order of 7 June 1994, Cacaud
2003), developed for Atlantic waters but enforced
also in French Mediterranean coast. Though France
has consistently ranked in the top 20 shark fishing
nations (since 2000), landings data are mainly from
the North Atlantic Ocean (FAO region 27; STECF
2021). France’s regulatory fisheries framework is
extensive and includes smaller vessels that would
otherwise receive derogations according to the EU.
For example, France requires logbook data from ves-
sels < 10 m, unlike rules under the CFP (ECA 2017).
However, local fishers in the Mediterranean waters
have been resistant to regulations imposed by the EU
(Cacaud 2003; Ouest-France 2023).

The Prefets are responsible for implementing the
fisheries control system, but implementation is han-
dled by interregional directorates who are overseen
by the former. France designates specialised fisheries
authorities and inspectors to enforce the CFP. France
is one of only 3 MSs to allow immediate enforcement
measures, which means French inspectors are granted
high powers. The Control Regulation is reflected in
France’s national legislation (Act No 2010-874) and
has several measures in their national law. While
explicit inclusion in national systems is not necessary
here given their direct applicability, it has been argued
that the explicit mention helps to define specific pro-
visions and may lead to a higher rate of enforcement
in their national law (Angevin et al. 2021). France
additionally spells out the activities considered as
serious infringements in national guidance, like-
wise, are the criteria on how to assess their serious-
ness. Marine spatial planning (MSP) falls under the
authority of the Ministry of the Sea (Ministere de la
Mer), and on 8 August 2016 the MSP Directive was
transposed into French legislation (Law 2016-1087,
Article 123). All global and regional policies relevant
to Mediterranean MPAs have been transposed into
France’s national laws (Gomei et al. 2019), and more
than half of the French Mediterranean is covered by
MPAs. However, levels of protection have remained
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largely weak and require more regulation to be effec-
tive (Claudet et al. 2021).

Greece

In Greece the fisheries sector falls under the Minis-
try of Rural Development and Food, with a dedicated
General Directorate of Sustainable Fisheries, whereas
biodiversity protection falls under the Greek Ministry
of Environment and Energy, with a Deputy Minister
dedicated on biodiversity protection and a Directo-
rate General on Environmental Policy (Koehler et al.
2022). More recently, in 2022, a new commission of
fisheries scientists was created to support decision
making under the General Directorate of Sustain-
able Fisheries. The coordination of the enforcement
of the environmental policy in Greece is implemented
by the Ministry of Environment and Energy, with
several state agencies to be involved, while fisher-
ies legislation is implemented by the Hellenic Coast
Guards (under the authority of the Ministry of Mari-
time Affairs and Insular Policy), in collaboration
with the General Directorate of Sustainable Fisher-
ies. This division between environmental and fisher-
ies policies is also evident in the implementation as
in the example of two shark species, the bluntnose
sixgill (Hexanchus griseus) and the sharpnose sev-
engill (Heptanchias perlo) sharks. Both are strictly
protected in the Greek waters under the Presidential
Decree no 67/1981 «On the protection of native flora
and fauna» which is described as an environmental
legislation monitored by the Greek Ministry of Envi-
ronment and Energy. In December 2013, the General
Directorate of Sustainable Fisheries published an
identification guide for all protected species of elas-
mobranchs, with the aim to ease policy implementa-
tion and compliance. However, in the guide both H.
griseus and H. perlo were included under the species
listed as “fishing, landing and marketing is permit-
ted”. Since its publication, several letters of com-
plaint were sent to the Directorate by several NGOs,
but the unofficial response stated that the Directorate
is exclusively responsible for the implementation of
the fisheries legislation. Finally, four years later, in
2017 the identification guide amended including both
species as “protected”’. Nevertheless, both species are
commonly found in the auction markets and viewed
by the media as trophies of fishers and fishmongers
(Giovos et al. 2020). In addition, several coast guard



Rev Fish Biol Fisheries (2024) 34:1067-1099

1085

offices, responsible for issuing infringements continue
to use the out-of-date guide, thereby perpetuation the
initial misconception (pers. obs., I. Giovos). Further,
the “Species List that Landing is Permitted” produced
by the Central Market and Fishery Organizations
(CMFO 2022) and regulated by the Greek Ministry of
Rural Development and Food includes the porbeagle
(Lamna nasus) which is a strictly protected species
(Table 1). Despite a large effort by NGOs to change
this situation the species is still listed as a permit-
ted catch and as a document that is readily available
online.

Between 2018 and 2021 NGO iSea started sys-
tematically monitoring social and mass media to
detect in real time illegal catches of protected elasmo-
branch species in Greece. This resulted in recording
103 cases; however, only nine were detected in the
first few minutes/hours and with enough evidence to
apply an official letter of complaint in the local coast
guards’ departments or the relevant authorities (in
two cases the incidents were referring to restaurants).
Sanctions were imposed in only two of nine cases:
(1) sawback angelshark (Squatina aculeata) in Chios
Island in 2020; (2) bigeye thresher (Alopias supercil-
iosus) from Palaio Faliro, Athens in 2020), both by
the local coast guard authorities. For the remaining
seven cases, the outcome was either negative or no
information about the outcome was provided. How-
ever, in contrast with France, neither of the sanctioned
cases were reflected in the list of sanctions published
by the Hellenic Coast Guards and consequently this
information never reached the GFCM or ICCAT fora,
implying that the compliance of the country to the
relevant policies is excellent. The fact that Greece
failed to report CFP infringements without sanctions
has been reported also in the latest European Com-
mission Report (Angevin et al. 2021). The absence of
reported illegal fishing of protected elasmobranchs is
a reality in Greece, which might be attributed to the
lack of expertise by the competent patrolling authori-
ties (Port Police, Hellenic Coastguard) and the lack
of training and awareness of professional fishers to
enforce and abide to the current legislation regarding
elasmobranchs.

Tunisia

Tunisia borders the southern Mediterranean and is
Africa’s northernmost country. Tunisia joined the

GFCM and ICCAT in 1954 and 1997 respectively,
and the two bodies manage Tunisia’s demersal stocks
in the Strait of Sicily (GFCM/45/2022/5), and shared
pelagic species such as tuna, swordfish, and sharks.
The Institut National des Sciences et des Technolo-
gies de la Mer (INSTM) oversees stock assessments.
The organisation of the Ministry of Agriculture and
Environment and Water Resources is divided into two
branches: the Secretariat of State of Water and Fish-
ery Resources and the Secretariat of State of the Envi-
ronment (https://www.fao.org/fishery/docs/DOCUM
ENT/fcp/ft/FI_CP_TN.pdf). The Directorate-General
of Fisheries and Aquaculture is responsible for the
oversight of fishing operations, tasked with develop-
ing strategic plans, and overseeing various bodies.
One body is the Directorate for the Conservation
of Fishery Resources, responsible for, among other
things, supervising fishers and ensuring the applica-
tion of legislative texts.

North African countries contribute over 70% of
total reported elasmobranch production in the region
(FAO 2020), and Libya and Tunisia are the leading
chondrichthyan fishing nations, respectively. Tuni-
sia’s waters provide critical habitats for many species,
such as the white shark (Carcharodon carcharias),
the sandbar shark Carcharhinus plumbeus, and gui-
tarfishes (Rhinopristiformes), (Bradai et al. 2018),
and is also one of the few Mediterranean countries
with targeted elasmobranch fisheries. Target spe-
cies include C. plumbeus, smoothhounds (Mustelus
species), and the blackchin guitarfish (Glaucostegus
cemiculus) (Bradai et al. 2018; Saidi et al. 2019).
The Gulf of Gabes, is a highly productive area, host-
ing one of the country’s most important fisheries,
and important nursery area for many species (New-
ell 2017; Bradai et al. 2018). The unregulated shark
longline fishery catches a majority of juvenile shark
species, dominated by C. plumbeus (SPA/BD Pro-
tocol Annex III), as well as the shortfin mako (Isu-
rus oxyrinchus; SPA/BD Protocol Annex II) (Saidi
et al. 2019). Additionally, catches do not seem to be
reflected in reports, as required by regional decisions
(Milazzo et al. 2021). While the Compliance Com-
mittee (CoC) of the GFCM reported that all deci-
sions applicable to reporting requirements have been
implemented or partially implemented in Tunisia, in
practice, less than 60% of the required data was trans-
mitted (15th Session COC, May 2022; FAO 2022b).
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Furthermore, Tunisia has not yet fully implemented
GFCM/44/2021/16 (FAO 2022b).

Tiirkiye

In Tiirkiye, the Ministry of Environment and Urbani-
sation is the main authority for deciding and imple-
menting environmental protection policies in the
country. The fisheries sector falls under the Minis-
try of Agriculture and Forestry that is responsible,
among others, for determining and implementing all
fisheries policies and regulate all activities related to
fisheries (Fisheries Law No. 1380 of 1971), while the
implementation is supervised by the General Direc-
torate of Fisheries and Aquaculture and the enforce-
ment by the Turkish Coast Guards of the Ministry of
Interior of Turkish Republic. The Fisheries Law was
amended by Laws 3288 in 1986, 4950 in 2003, and
by a new law (No. 7191), in effect since November
2019 (Republic of Tiirkiye 1971, 2019). The new law
makes drastic amendments in the principal law. This
Act inserts the additional “Clause 4” stating that the
Ministry of Agriculture and Forestry may develop
equipment and systems, such as remote sensing sys-
tem, and strengthen the cooperation with the relevant
national and international organizations to collect
data, monitor the fishing activities and determine
the breaches of law. In addition, the Ministry issues
Fishing Notifications to regulate commercial and rec-
reational fishing activities in order to ensure resource
conservation and achieve sustainable fishing after
consulting with stakeholders including research insti-
tutes and universities (FAO 2022c¢).

The 15th Session of the GFCM CoC confirmed
that Tiirkiye had fully implemented all concerned
GFCM decisions (FAO 2022d). Furthermore, two
notifications implementing the Fishery Law are par-
ticularly relevant for cartilaginous fishes: Notification
No. 2020/20 on commercial fishing and Notification
No. 2020/21 on recreational fisheries; both provi-
sions shall be implemented between 1 September
2020 and 31 August 2024. Notification No. 2020/20
lays down obligations, restrictions, and prohibitions
in commercial fisheries for the conservation of fish-
eries resources and sustainable fisheries taking into
account scientific, environmental, economic and
social aspects. This Notification sets forth provi-
sions on marine protected areas in Mediterranean
Sea, Aegean Sea, Marmara Sea, Black Sea and other
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areas; prohibited fishing areas; protected species;
minimum size limits for caught fish; and obligations,
restrictions and prohibitions in inland fisheries, fresh-
water fisheries and marine fisheries. Following Chap-
ter 4 “Regulations Regarding Species’’, Article 16, on
prohibited species, it is prohibited to capture, retain-
ing onboard, transhipping, landing, storing, selling, or
offering for sale 21 cartilaginous species (Republic of
Tiirkiye Ministry of Agriculture and Forestry 2020).
Among them, 12 are listed in Annex II of the SPA/
BD Protocol of the Barcelona Convention for which
GFCM CPs shall ensure a high protection from fish-
ing activities. The additional species afforded strict
protection in the national framework areinclude,
among others, the species regulated by ICCAT:
thresher (Alopias vulpinus), bigeye thresher (Alopias
supercilious), silky shark (Carcharhinus falciformis),
oceanic whitetip (Carcharhinus longimanus); sandbar
shark (C. plumbeus), blue shark (Prionace glauca),
thornback skate (Raja clavata), spiny dogfish or spur-
dog (Squalus acanthias), longnose spurdog (Squalus
blainville). At the same time Tiirkiye is one of the
very few Mediterranean countries with a proposed
NPOA for the conservation of cartilaginous fishes,
produced in 2018 (Oztiirk 2018). This proposal influ-
enced the preparation of the new law No. 7191 (in
effect since November 2019).

Common issues for Mediterranean states

Data requirements and availability: FAIR (findability,
accessibility, interoperability, and reusability) of
fisheries data

Incidental catches are identified as the main driver of
elasmobranch extinctions in the Mediterranean Sea
(Dulvy et al. 2016; Serena et al. 2020; Milazzo et al.
2021). Yet only limited information is available about
the exact impact of fisheries on the Mediterranean
elasmobranch’s populations primarily because most
countries continue collecting and reporting fisheries
data in aggregating taxonomic categories (Cashion
et al. 2019). This leads to difficulties or inadequacies
in time-series data (FAO 2021).

In some countries, e.g., Morocco and Algeria, cat-
egories as broad as “sharks” (GFCM 2018) or “skates
and rays” (FAO 2021) are used. The use of aggregated
data impairs the estimation of the species-specific



Rev Fish Biol Fisheries (2024) 34:1067-1099

1087

fishing-related mortality, the impact of different fish-
ing gears on different species, and spatiotemporal
changes in species catches, therefore making impos-
sible the development of effective management strat-
egies. Almost all the assessment methodologies rely
on the biological information at species level. Under
the data collection reference framework (DCRF),
the GFCM states that every effort should be made to
record all commercial landings to the species level,
including elasmobranchs (GFCM 2018) and defines
the requirements that aim to fill the knowledge gaps
and set out the basic information required to conduct
assessment and management procedures for chon-
drichthyans. Firstly, defining the priority species,
to reduce the complexity and number of chondrich-
thyans species for data collection and assessment
purposes, and secondly requesting their members to
provide data associated with bycatch of these species.
Therefore, currently countries are required to provide
species specific and possibly individual biological
information on the bycatch of few species of elasmo-
branchs, namely Galeus melastomus, Raja asterias,
R. clavata, "which are important in terms of landing
and/or economic values at regional and subregional
level" (GFCM 2018). Furthermore, for the vulnerable
elasmobranchs listed on Annex II and III of the SPA/
BD Protocol of the Barcelona Convention, the record-
ing of bycatch data becomes mandatory under GFCM
Resolution GFCM/44/2021/16.

In practice the implementation of these require-
ments is quite variable. In Greece, only three land-
ing categories exist for chondrichthyans; recent
advice suggested a minimum of 20 landing categories
(some at the species level other at the genus level) to
improve research and compliance aimed at reducing
the high levels of misidentifications and mislabel-
ling (Giovos et al. 2020). While aggregated landings
mask declines (Davidson et al. 2016), species-level
misidentification is also problematic resulting and can
result in inaccurate measures levied. Indeed, there is
a common perception of misidentification in official
landing statistics, often caused by improper attribu-
tion of common names or commercial codes. For
example, Malta has reported high quantities of landed
S. acanthias, that likely refer to the data deficient S.
blainville (Environment and Resources Authority
2020). Market research suggests misidentification
remains and continues at a commercial level (Vella
et al. 2017).

Generally, species level reporting by countries
such as Spain, France and Italy, lists commonly
caught and easy identifiable species, like P. glauca
and smaller species such as the small-spotted catshark
(Scyliorhinus canicula) (FAO 2021). Ray and skate
species are somewhat specified, for example, the
commonly R. clavata. But there is scope to improve
reporting for less commonly caught species which are
misidentified or aggregated. The problem of misre-
porting is (at minimum) a three-fold problem which
includes the set-up of the national reporting system
(and related labelling), controls and enforcement
checking reporting, and the education and training
of fishers and fish mongers in the correct identifica-
tion of species landed (Giovos et al. 2020). The issues
of aggregated landing data and misidentification has
been widely highlighted by several scientific papers
and FAO reports (Cariani et al. 2017; Cashion et al.
2019; Giovos et al. 2020; FAO 2021; Cattano et al.
2023), highlighting a notable difference in the status
of data available for chondrichthyans between tuna
fisheries and small-scale fisheries. In tuna fisheries,
mechanisms are in place to collect, relatively robust
information on chondrichthyans (e.g., electronic log-
book and on-board observers). In the case of artisa-
nal fisheries there may be limited or no monitoring
requirements, since compiling data for chondrichthy-
ans, even if landed and commercialised is difficult
(FAO 2021). To date, stock assessments for Mediter-
ranean chondrichthyans remain limited to R. clavata
in Cyprus (GFCM 2022b).

Data sharing is an issue relevant for the scientific
research focused on providing data for management
and policy, to properly evaluate species status at
regional or subregional level and effectively develop
common management strategies. Programs developed
in the framework of EU (e.g., MSFD), national data
collection initiatives, regional fisheries management
organisation (GFCM, ICCAT), as well as interna-
tional agreements (e.g., CMS), indicate a requirement
to collect catch data of chondrichthyans at national
levels. Given the limited availability of these data,
FAIR mark an important refinement of the concepts
needed to give greater value to these data (European
Commission et al. 2018). To allow the free access to
trustworthy and accurate marine data, several pro-
jects to improve open access to data are being created
within that framework (e.g. EMODnet). The "open
access policies" from publicly financed research are
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promoted by the Open Data Directive (in effect 16
July 2019; Council Directive (EU) 2019) and are par-
ticularly defined in Article 10 and Paragraph 1 of the
Directive. To create rules for open access to publicly
financed research data, the European Commission
may help the Member States put this Directive into
action. Multidisciplinary data exploration is essen-
tial for accelerating the production of value-added
EU-wide information products. Data types come in
a variety of forms (Article 13(1) of Directive (EU)
2019/1024 is stated in Annex I) (geospatial, earth
observation and environment, meteorological, statis-
tics, companies and company ownership and mobil-
ity). A GFCM Pan-Mediterranean multi-taxa data-
base for the data on bycatch of vulnerable species
has been initiated through the MedBycatch project
to improve the centralised collection of data on shark
and ray bycatch (Otero et al. 2019). Any development
of data sharing platform or framework for Mediter-
ranean and Black Sea data should take into account
what has already been developed as standards for data
in other areas, notably by the International Coun-
cil for the Exploration of the Sea (ICES) which is
an intergovernmental marine science organization,
as well as the general EU guidelines for data policy
and the FAIR principles (Council Regulation (EU)
2017/1004, 1380/2013). The amended Fisheries Con-
trol Regulation (EU) 2023/2842) should lead to more
uniform reporting, but more work will be required to
ensure uniformity for countries outside of its prevue
(non EU countries).

Time lag of transposition

In relation to the legal obligations of the countries
under different instruments, there are several consid-
erations to be aware of. Treaty law, for example, such
as the above mentioned Multilateral Agreements,
requires State signature and ratification, the formal
approval of the treaty by a State, for the provisions of
the convention to become binding for that state. The
signature of a State to such an agreement expresses
the State’s intent to ratify and to act in good faith
with the requirements of the agreement/convention.
The period between signature and ratification may be
stipulated by the treaty and allows the state to follow
its nationally determined process. The State will then
notify other Parties that the treaty has been ratified.
Nonetheless, to operationalise individual provisions
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of a treaty they must be transposed into national law,
making them enforceable in national courts.

In the case of Recommendations by ICCAT and
the GFCM, those are legally binding following the
adoption of the Recommendation but require State
Parties to transpose the provisions of the Recommen-
dation into national law to be enforceable at national
level and facilitate their implementation. Contracting
Parties are obligated to transpose these Recommenda-
tions, and are required to report on the implementa-
tion on an annual basis. The EU, as member to both
the GFCM and ICCAT, also has a duty to transpose
provisions adopted through binding Recommenda-
tions and does so by transposing them into EU Regu-
lations, which do not require further transposition by
the EU MSs to their national legislation.

In 2012, the GFCM parties adopted GFCM
36/2012/3 (amended by GFCM 42/2018/2) that bans
the retention, landing, trans-shipment, display, and
sale of species listed on Annex II. While automati-
cally transposed into national frameworks in EU MSs
((EU) No. 2015/2102), in several other Mediterra-
nean countries (e.g., Tunisia, Libya) after 10 years
(2012-2022) transposition has yet to occur. Under
the framework of the Barcelona Convention the low
number of contracting parties reporting on the imple-
mentation of the regional action plan for Chondrich-
thyes and lack implementation of measures such as
the strict legal protection of species listed under the
annex II of the SPA/BD Protocol reflect a general
lack of sense of urgency. These examples highlight
how the process from the inception of management
and conservation measures to enforceable measures
can be. The time and the seeming lack of collabora-
tion between fisheries and environmental authorities
jeopardise conservation, especially for many chon-
drichthyans particularly vulnerable to rapid popula-
tions declines caused by overexploitation i.e., by the
time a measure has been transposed and is enforce-
able, amendments for stricter protections may already
be necessary R. For example, in Fig. 2, the case of
I. oxyrinchus is highlighted; the species was listed in
Annex III of the SPA/BD Protocol and was assessed
in 2012 as Vulnerable in the ITUCN Red List and only
in 2014 was listed as strictly protected in the Annex
II of the SPA/BD Protocol but its conservation status
had already deteriorated and in 2016 during a new
assessment it was listed as Critically Endangered.
Also in Fig. 2, the case of C plumbeus is even more
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Fig. 2 A timeline of the IUCN Red List evaluations (global
and Mediterranean assessments) and the development of Med-
iterranean-relevant management and conservation measures

characteristic of the time lag between policies and
the actual need for conservation. C. plumbeus was
assessed as Vulnerable in 2009, in 2011 was listed in
Annex III of the SPA/BD Protocol but in the assess-
ment of its conservation status in the Mediterranean
in 2016 the species was assessed as Endangered.
Despite the deterioration of the species conserva-
tion status, the species remains without any protec-
tion measure and only the trade is regulated through
CITES from 2023.

Discussion

Within the last 50 years, the focus towards conser-
vation and management of chondrichthyans has
increased significantly, yet the rate of population
decline is outpacing those efforts (Dulvy et al. 2021).

2009
Listed in Annex Il
plelll of the SPA/BD
protocol
Endangered
@ @ @i e
Listed in
Appendix Il of
CITES

for a) Isurus oxyrinchus (shortfin mako) and b) Carcharhinus
plumbeus (sandbar shark)

In this work, we outlined the most relevant instru-
ments for chondrichthyan management in the Medi-
terranean Sea. Case studies from EU and non-EU
states highlighted variability between factual and
practical implementation regarding national legisla-
tion and demonstrated that transposition is only one
impediment to uptake. We elucidated that despite an
increasing holistic approach to marine management
(Calado et al. 2023), the fragmentation of competen-
cies and interests within countries can lead to non-
uniform and inadequate application and enforcement.
In some cases, states afforded higher levels of discre-
tion towards implementation of legislation can lead
to strong support and uptake, should the political will
and socio-economic conditions be there. We discuss
our findings, including gaps and inconsistencies that
persist throughout the region, and review the impor-
tance and the differences between legally binding and
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non-binding international agreements, and we suggest
that existing methods and tools should be combined
to streamline structures. Lastly, we present our views
on how to maximise existing frameworks to the ben-
efit of chondrichthyans and human communities.

Hard law and its implementation

The development of hard law can be stalled by long
negotiations caused by differences in political inter-
ests. Compromises can lead to weakened legal provi-
sions, and their implementation may require bureau-
cratic and financial responsibilities that signatories
are not ready or equipped to face resulting in late
transpositions (see examples provided in Fig. 2). The
trade-off is that signatories are held accountable to
the provisions and are incentivised by threat of eco-
nomic sanctions. Politics and economic interests have
been problematic for chondrichthyans despite that
from the 1990s, scientific evidence has demonstrated
that fisheries exploitation (targeted and bycatch)
of chondrichthyans is cause for concern, and that
action was needed to manage them (Compagno 1990;
Branstetter 1993). Despite expert advice to integrate
management beyond a national level (Musick et al.
2000), measures to regulate species remained largely
inadequate. The legitimacy of chondrichthyans in
CITES was debated from the 1990s (CoP9; Vincent
et al. 2014), but as of 2022 (CoP19) over 140 elas-
mobranchs are listed. The CITES is an international
tool and does not necessarily impact national regu-
lations. This distinction is relevant to the SPA/BD
Annexes II and III (Tables 1 and 2), which require
uniform national regulations. This can lead to debate
and listing reservations. After Several entities were
advocating 3—4 years to adopt new amendments, nine
additional chondrichthyans were proposed for the
Barcelona Convention at COP23, presented with two
amendment options: the first to list six of the species
in Annex II and three in Annex III, while the second
sought just two in Annex II (UNEP/MED IG.26/7).
The listings in Annex II, includes some species
whose status and distribution is largely unknown (e.g.
Bathytoshia lata in Annex II). These species, through
the technical process they were qualified to be listed
in the Annex II although potentially listed in Annex
III could also benefit more their conservation but
(e.g., precluded an immediate Decision, seeing pro-
ponents of option 1 (e.g., Israel and the EU), urging
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a precautionary approach, and those favouring the
second option (e.g., Tunisia, Egypt, Libya) stressed
the importance of species as a source of income.
Eventually, the first option was adopted (UNEP/MAP
1G.26/4), with reservations by Libya, Morocco, Tuni-
sia, and the EU (see Table 2).

This is potentially a very interesting development,
suspecting a drawing distinctions between advo-
cates of the precautionary approach, symbolic of by
the signatory for several chondrichthyan species and
might be the start of an attitudinal change shift by
policy makers, by some, perceiving chondrichthy-
ans more important as biodiversity and less than fish
stocks, given also that some of the newly listed spe-
cies are very common in the catches (e.g., Dasyatis
pastinaca). A lack of cohesion may be growing as a
result, between the need to preserve biodiversity and
to ensure livelihoods—both objectives of SDGs, the
Barcelona Convention, and UNEP. The countries
that entered reservations are also frequently in non-
compliance with respect to their duties (UNEP/MED
1G.24/22; UNEP/MED WG.568/20). Compliance is
an issue within the CPs, this includes submission of
national reports. The non-adversarial approach man-
dated by the compliance procedures may need to
include more measures for accountability, if the Con-
vention is to be successful. Moving forward, it will
be necessary to reconcile strategies to to navigate
the most harmonious outcome for states. This could
include simplifying reporting procedures, reaffirming
Party expectations, or increasing in-country support.

Soft law and its implementation

The IPOA-Sharks (FAO 1999) arose as a response
to the reluctance to include chondrichthyan species
on CITES (CoP9; Vincent et al. 2014), and contrib-
uted to the eventual listings of sharks and rays on
CITES. Despite initial unsatisfactory implementation
of the IPOA (Cavanagh and Gibson 2007; Techera
and Klein 2017; Gilman et al 2023) it progressively
led to the development and adoption of 55 NPOAs
and seven regional action plans (FAO 2022e; Gil-
man et al 2023). However, despite the presence of
EU and Mediterranean action plans, no NPOAs have
been adopted in the basin. In fact, European and Afri-
can countries were found to have a low probability
of having adopted an NPOA (Gilman et al. 2023).
Moreover, countries outside the Mediterranean, with
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the most robust and current NPOA (i.e., <4 years
since adoption or update), are responsible for <12%
of total global elasmobranch landings suggesting
that more robust plans are needed from areas with
the highest landings (Davidson et al. 2016; Gilman
et al. 2023). At the time of writing no Mediterranean
country had adopted a NPOA. Unlike the obliga-
tions imposed by treaties, agreements are based on
guidelines and allow for more flexibility towards the
adoption of concepts within their framework, and
therefore offering the potential for expedited spe-
cies proposals (Muir and Klein 2018). Despite their
absence of legal obligation, international agreements
offer the potential for normative influence and conser-
vation which can be crucial (Muir and Klein 2018).
The non-binding CMS Sharks MoU, while limited
due to its smaller membership and limited listings, is
strengthened by its detailed management plans, facili-
tated under the framework of the CMS. The MoU
takes a stronger protectionist standpoint than NPOAs,
and strong regulation of commercial species through
fisheries management measures is urgent. In both
assessments of the RAC/SPA, only half of the CPs
had made steps towards improved fisheries manage-
ment and scientific research, while only 25% of the
countries developed training programmes (UNEP
RAC/SPA 2009, 2013).

GFCM  Recommendation =~ GFCM/42/2018/2
directly refers to the Annex II of the SPA/BD proto-
col "CPCs shall ensure a high protection from fishing
activities for elasmobranch species listed in Annex
IT of the SPA/BD Protocol of the Barcelona Conven-
tion, which must be released unharmed and alive,
to the extent possible. Specimens of shark species
listed in Annex II of the SPA/BD Protocol and shall
not be retained on board, transhipped, landed, trans-
ferred, stored, sold or displayed or offered for sale".
Any amendment in Annex II of the SPA/BD proto-
col hence will apply a fishing prohibition for the
newly listed species without any further transposi-
tion needed in countries where GFCM/42/2018/2 has
already been transposed. A recent Recommendation
(GFCM/44/2021/16) to include recognition, among
others, of more robust data collection and requests
contracting parties to develop more comprehensive
management measures in particular for species listed
in the Annex III of the SPA/BD Protocol is promis-
ing for more directed management. A resolution
adopted in November 2023 on regional plan of action

concerning strategies to mitigate interactions between
fisheries and vulnerable species (GFCM/46/2023/4;
FAO 2024) also demonstrates a trend of increasing
cohension among CPCs.

Compliance with measures will depend among
other factors, on fishers. As a first step towards com-
pliance, fishers must be aware of and understand
legislation (Sherman et al. 2023). Increased com-
munication and regional collaboration between dif-
ferent stakeholders such as fisheries managers, envi-
ronmental authorities, fishers, scientists and NGOs
could be facilitated through the soft law instruments
in place, participatory management approaches could
strengthen necessary national-level implementation.

Lessons in governance from the case studies

Apart from soft and hard law, political will, expressed
in various ways, can be a powerful factor for advanc-
ing policy and legally binding frameworks. This is
the case of Tiirkiye. Though not a signatory to sev-
eral conventions and protection instruments, Tiirkiye
has made positive and consistent improvements and
includes one of the most updated, science-based, and
progressive policies for chondrichthyan protection
and management in the basin. However, enforce-
ment and compliance need to be carefully evaluated
to ensure measures move beyond factual enforcement.
Greece and Tunisia have been highlighted in this
work for their poor enforcement and implementation
although a satisfactory policy exists in both countries.
This finding is not extraordinary within the Mediter-
ranean (Cashion et al. 2019; Koehler et al. 2022). One
explanation concerns the persistent issue of decen-
tralization which can lead to fragmentation of respon-
sibilities within states, leading to inaccurate materi-
als coming from authorities, as demonstrated above
with Greece, or the lack of integrated nature protec-
tion within fisheries policies as with France. Frag-
mentation of marine policy at vertical (from local
level to the regional) and horizontal (within a nation’s
own government) dimensions is well-acknowledged
(Boyes and Elliott 2014; Calado et al. 2023), but the
dual nature of chondrichthyans as resources and pro-
tected species, exacerbates the divisions. Thus, some
tools relevant to their protection and management are
relegated to fisheries domains while others to envi-
ronmental and protectionist domains, resulting in
dimensions of fragmentation.
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The need for data

The commercial value of chondrichthyans is much
less compared to other stocks (e.g., bluefin tuna
Thunnus thynnus, Fromentin et al. 2014), result-
ing in lower management prioritization towards and
less stringent monitoring which negatively impacts
data quality, collection, and reporting (Cashion et al.
2019; Serena et al. 2020; Giovos et al. 2020). Data
collection through RFMOs should be increased, add-
ing observation coverage where possible. This can
be more challenging for species that might not fall
under the management mandate of RFMOs. Coordi-
nated efforts between soft law instruments, e.g., the
CMS Sharks MoU or the EU Marine Action Plan,
could offer support but more importantly the imple-
mentation of hard law like GFCM/44/2021/16 and
soft law, like GFCM RPOA to mitigate vulnerable
species bycatch by the MS can be a game changer
in data collection for chondrichthyans. Promotion of
data collection and sharing will be important due to
the migratory nature of many shark and ray species.
Furthermore the implementation will require bal-
ancing conservation priorities and socio-economic
interests, particularly for small-scale fishing commu-
nities financially dependent on landings, as target or
bycatch, of sharks and rays.

Tools indirectly can improve chondrichthyan
conservation

In this work we have focused on instruments that
directly apply to chondrichthyan management in
the Mediterranean, though we presented tools that
can indirectly support their management. Frame-
work directives, such as the MSFD allow a level of
discretion for the EU MSs in determining how pol-
icy is regulated at a national level (Boyes and Elli-
ott 2014) while at the same time setting minimum
requirements. The evaluation of Good Environmental
Status is based on descriptors that are assessed and
implemented at a state level. Several Mediterranean
EU countries have integrated chondrichthyan species
within their programme of measures under the MSFD
(unpublished data; L Koehler), but there is still room
for improvement.

@ Springer

How spatial management can support chondrichthyan
conservation

Among marine spatial management strategies,
Marine Protected Areas (MPAs) are the most widely
used. MPAs have the potential to benefit chondrich-
thyans (MacKeracher et al. 2018) but they are usually
overlooked during the selection process (Davidson
and Dulvy 2017). The Mediterranean Sea has a vari-
ety of frameworks for designating marine protected
areas, in and outside the EU context, starting with
the EU Natura2000 network, moving to Specially
Protected Areas of Mediterranean Importance (SPA-
MTI’s) resulting from the SPA/BD Protocol and finally
nationally designated Marine Parks. Again, in several
countries (e.g., Tunisia, Turkey) fisheries measures
within MPAs are decided by the fisheries authorities
and not the environmental authorities. This reflects
the general issue, described above, about elasmo-
branch chondrichthyan policy and perplex decision
making within the MPAs. For the EU member states
the inclusion of chondrichthyans is a more challeng-
ing topic in the framework of EU Natura 2000 sites
that mostly apply in this region, since no chondrich-
thyan is listed as species of Community interest in
the Council Directive 92/43/EEC based on which
EU Natura 2000 sites can be developed. Another
approach introduced in 2010 by the Convention on
Biological Diversity (CBD); namely the Other Effec-
tive area-based Conservation Measures (OECMs).
These refer to areas outside of MPAs, where other
spatial management practises exist but at the same
time, they can achieve long-term and effective in-situ
biodiversity conservation. There has been an increas-
ing interest recently on the identification of OECMs
for contributing to the spatial management of fisher-
ies highlighting the potential of this tool for fisheries
management (Petza et al. 2023) that can benefit chon-
drichthyans as well. In addition, recently, Important
Shark and Ray Areas (ISRAs) were identified in the
Mediterranean Sea by experts. ISRAs can effectively
aid in spatial planning (Kyne et al. 2023) and support
the establishment of new spatial management meas-
ures including fisheries restricted areas such as spatial
temporal fishing closure and no-take zones and MPAs
or identified existing MPAs that should include man-
agement measures specifically for these species. At
it’s 14th Conference of the Parties in 2024 a decision
(UNEP/CMS/COP14/Doc.27.4.2/Rev.1 was adopted
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that request signatory countries to “take into account
identified ISRAs for spatial planning and conserva-
tion action with a view to implementing Targets 1
and 3 of the Global Biodiversity Framework (United
Nations Environment Programme, 1992) including
through National Biodiversity Strategies and Action
Plans.

In the Mediterranean there are more than 1000
designated MPAs that cover 8.33% of the Medi-
terranean Sea, while only 0.04% are strictly pro-
tected (MedPAN and UNEP/MAP-SPA/RAC 2021).
Despite their commitments to increasing area-based
management measures to 30% by 2030 under the
Kunming-Montreal Global Biodiversity Framework
(CBD 2020) and the Barcelona Convention Post-2020
Strategic Action Program for Biodiversity (UNEP/
MAP-SPA/RAC 2020), progress on implementa-
tion has been slow. It is expected that in the upcom-
ing years new area-based management measures will
be established and it is important that professionals
working on chondrichthyans conservation focus their
efforts on incorporating this taxa into the develop-
ment of new measures.

For example, Greece recently has become the
first European country to recognise Key Biodiver-
sity Areas (KBAs) as sites of global importance for
biodiversity by the Law 5037/2023. The Greek State
committed to use KBAs as a key tool for expanding
the network of protected areas in the future. Currently
all KBAs that exist in Greece ignore chondrichthy-
ans. ISRAs can plan a vital role in informing exist-
ing and new KBAs and thus increase chances that
these species will be incorporated in more MPAs in
the future. The case of Greece, although implementa-
tion of this decision is pending, can be a paradigm for
shark advocators in other Mediterranean countries,
especially in EU MS, because it creates a precedent
of Natura 2000 site created for the purpose of protect-
ing chondrichthyans.

Conclusions

The development of law is often retrospective to
the actual urgent needs for managing and conserv-
ing species like chondrichthyans. The development
of a series of policies and legislations that consider
chondrichthyans specifically, can only benefit their
conservation, especially in a complex area like the

Mediterranean Sea, one of the three hotspots for their
extinction globally. While some gaps remain e.g., in
the list of species that are prohibited in the EU Fisher-
ies Technical measures Regulation, we argue that the
Mediterranean’s existing policy framework and the
mix of formal and informal regional and international
instruments appears satisfactory at regional level. The
direct reference of binding regional fisheries decision
to binding environmental protocols of a regional con-
vention is unique and allows a direct application of
changes of the annex of species that should be pro-
hibited or managed in the fisheries legislation. How-
ever, for some threatened species gaps remain and the
respective legislative annexes should be updated and
regularly evaluated for updates. Also data gaps seem
to prevent the implementation of existing legislation
but new initiatives now promise to fill these gaps
especially in relation to spatial management. In any
case lack of data should not prevent the implemen-
tation of legislation as the precautionary is embed-
ded in several legislation and strategies at regional
level. Insufficient implementation and enforcement at
national level is evident in the region, partially also
due to a lack of resources. The emphasis should be
placed on investing into developing and improving the
implementation of existing instruments particularly
in non-EU countries. Collaboration and coordination
among the authorities at horizontal and vertical levels
are imperative to create more effective implementa-
tion. Soft law provides offer an opportunity for coun-
tries to support the implementation of hard law. Dis-
semination of outcomes is key to prevent duplication
of time and resources, and is an area for improvement.
Recent decisions adopted at regional and global level
to benefit chondrichthyans offer a positive direction
forward, and together with regular revision, concerted
action to foster cooperation provides hope to the long-
term survival for species. Spatial measures should be
integrated with species-specific measures, especially
regarding fisheries management also at transboundary
levels. Strong coordination and partnerships among
states to share data, knowledge, and experiences is
critical to halt dramatic declines, but so will be find-
ing a balance between immediate economic gain and
securing long-term sustainable resources on regional
and global scales.
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