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METROPOLIS: a multidisciplinary and 

integrated project on bluefin Tuna
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Complex population dynamics : long-term

fluctuations and unexplained fisheries

collapses (e.g. the Nordic fisheries)
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Top predator

Wide spatial distribution

Highly migratory fish (with a complex spatial 

dynamics)

Spawning in a small spatial and temporal 

window (May / June in small areas in 

Mediterranean & Gulf of Mexico)

Long live species (low population growth rate) 
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� Implies stock assessment & management at an 

International level: ICCAT (International Commission 

for the Conservation of Atlantic Tuna)

� High economic value (sushi market) and 

spectacular increase of farming since 1997
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1997 : 200 tonnes

since 2003 : 25 000 tonnes

ÅÅÅÅ ÅÅÅÅ ÅÅÅÅ

ÅÅÅÅ

ÅÅÅÅ
ÅÅÅÅ



���
���

��
���

�	�
��

���
��


���
��

���
���


��

0

10000

20000

30000

40000

50000

1950 1960 1970 1980 1990 2000

Mediterranean

East Atlantic

West Atlantic

� Highest historical catches : 

~ 50000 tonnes/year ince 1995

� Current catch are two times

higher than the productivity of

the stock, estimated at 25000 

tonnes/year

Large overcapacity of the fishing fleet: 1700 boats in the Mediterranean (250 
large & powerful boats targeting BFT, 1350 artisanal / multipecies boats)

East Atlantic & Mediterranean stock stated to be overfished and overexploited 
since 1996. TAC implemented in 1998.
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� Rapid expansion of the fishing

areas: no more refuge for 

spawning

� BFT is fragile to exploitation : 

long live species & concentration 

during spawning

� Stable recruitment, but strong

decline in spawning stock 

biomass
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With a high risk of weak recovery (as the southern bluefin tuna or Canadian cod)
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� To get satisfactory fisheries statistics and better access to fish into cages

� To develop scientific surveys and operating management models 

� To understand BFT population structure

� To improve our understanding of BFT spatial dynamics and habitat

� To study reproductive biology and strategy
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General Goal: to better understand key biological and ecological processes that are still 
poorly known, but suspected to strongly affect the BFT life cycle and ecology and, thus, 

future management and conservation options

METROPOLIS - Mediterranean and East Atlantic bluefin Tuna repROduction
strategy, POpulation structure, LIfe cycle and Spatial dynamics

(call 6.2.2. PCRD 7, Thème 6 ‘environment’, rate 13.5/15 waiting list)

CALL ENV.2007.2.2.1.2. Ecology of important marine species

Increase knowledge on the ecology and role (including life cycle) of commercially important marine species and/or 
groups of species with significant ecological functions (keystone species). Special attention should be given to the life cycle 
and the migration patterns which for some key species remain virtually unknown. The work should be done having in mind 
the need for developing conservation measures and restoration op tions of key species in their ecosystem context. 
Funding scheme: collaborative projects (small or me dium-scale focused research projects) 
Expected impact : Public access in easily understandable formats to the knowledge base of scientists, fisheries manager, 
fishermen and civil society organisations involved in conservation efforts that are necessary to develop operational and 
innovative tools for the protection and/or a more sustainable use of the marine species. This research should contribute to 
the effective implementation of the EU Common Fisheries Policy and to the EU Environmental Policy.
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� Identify the main spawning and feeding areas and potential changes through time

� Determine general habitat preferences for foraging and spawning in relation to oceanographic 

conditions

� Estimate the main migration patterns and quantify mixing rates between main areas as well as 

time of residency within a given area

1. Understand BFT spatial dynamics (migration patter ns) and habitat

2. Improve knowledge in BFT reproduction and early- life history:

• Determine BFT reproductive strategy , i.e., do BFT perform homing (such as salmon or eel) or 

display a more opportunistic reproductive behaviour (such as tropical tuna)? 

• Test whether BFT exhibit parental effects , i.e. the fact that older females are the principal 

contributors to recruitment success.

• Assess BFT reproductive potential in the Mediterranean and investigate how fish condition 

affects spawning potential.

����	+�/��
� ��



4. Investigate alternative conservation measures

• Build an operational model to investigate and quantify the consequences of new knowledge on 

some key BFT processes (especially about BFT population structure, spatial dynamics and

reproduction) for management and conservation purposes.

3. Determine BFT population structure, its origins and consequences:

• Discriminate between three main hypotheses, i.e. is BFT a panmictic population, separate

regional populations or a metapopulation ? 

• Investigate the environmental forces and biological traits-strategies that act on the structuring of

BFT genetic composition and process of extinction/re-colonization

• Determine whether population structure affects reproductive potential and migration patterns
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1. Develop a multidisciplinary and integrated proje ct

� Include genetic, biochemistry, cell biology, population dynamics, ecology and oceanography

� Elaborate a large-scale and stratified sampling design including: the 3 putative spawning sites 

in the Mediterranean sea, the key feeding grounds in the Mediterranean and East Atlantic and key 

spots along the routes of BFT migration

2. Promote an approach that is not only descriptive , but mostly hypothesis-testing 

oriented

� Apply several techniques simultaneously on each fish , e.g. electronic tag with a biopsy so that

we may get information about the migration pattern of a given fish together with its place of birth

and its reproductive potential. 

� Apply similar techniques on different age-classes , e.g. applying genetic and microchemistry

analyses on both larvae and spawners sampled in the same area during the spawning season

should allow us to test whether BFT display a homing behaviour or not. 
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3. Apply, improve and develop, novel and original m ethodological approaches

� Improve and develop individual markers , e.g. microchemistry at regular intervals on a given

otolith should allow reconstructing the life strategy of a fish. 

� Improve and develop modelling techniques dedicated to tracking data (especially algorithms

for geolocotion based on light information).

� Cross information between different markers to decrease uncertainties due to the use of a 

unique technique and get complementary information

� Cross information of advanced tools with more traditional approaches, e.g. analysing catch 

composition of the main fisheries in the 1950s and 1960s should bring information about 

migratory connectivity that might be confronted with information from individual markers

4. Validate conclusions by comparing results from vario us sources
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WP10 Conservation

WP3 Electronic
Tagging

WP4
Genetic markers

WP1 Biological
sampling & histology

WP2
Larval surveys

WP6 Fisheries & 
remote sensing Data

WP5 Bio-chemical
markers

Laboratory
Studies

Retrospective

Analyses

Expérimental
& Field 
Studies

Data Collection & Analysis

WP8Spatial Dynamics
& Habitat

WP7 Reproduction 
& Early life

WP9Population Structure

Data Integration
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A research programme of 5 M€ over 5 years correspond to 1% of the EU fisheries sales

Total budget of METROPOLIS is ~4 800 00€ (EU contribution ~ 3 500 000€)

Duration: 4.5 years

Other Direct Cost by WP

WP1
8.2%

WP2
18.6%

WP3
40.3%

WP4
10.4%

WP5
7.6%

WP6
0.5%

WP7
2.4%

WP8
1.9%

WP9
0.7%

WP10
1.9%

WP11
2.9%

WP12
4.6%

WP1
11.9%

WP2
13.2%

WP3
10.9%

WP4
10.8%

WP5
9.9%

WP6
4.1%

WP7
8.7%

WP8
7.6%

WP9
6.1%

WP10
6.1%

WP11
2.9%

WP12
6.1%

WP13
1.7%

Man-Month by WP (total: 344)Budget by main category

32.6%

31.3%

32.2%

1.5%

RTD salary

Other Direct Cost

Indirect Cost

MGT activitiesOTH activities
2.3%
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TurkeyIUFFIstanbul University, Faculty of Fisheries13

CyprusDFMRDepartment of Fisheries and Marine Research12

PortugalIPIMARInstituto de Investigação das Pescas e do Mar11

United 
Kingdom

CEFASCenter for Environment Fisheries & Aquaculture 
Science

10

ItalyUNIPDUniversity of Padova9

ItalyUNIBOAlma Mater Studiorum, University of Bologna8

ItalyUNIBAUniversity of Bari7

SpainUCAUniversity of Cadiz6

SpainIEOInstituto Español de Oceanografia5

SpainAZTITecnalia-AZTI4

FranceCLSCollecte-Localisation-Satellite3

FranceIRDInstitut de Recherche pour le Développement2

FranceIfremerInstitut Francais pour l’Exploitation durable de la Mer1

CountryOrganisation 
short name

Participant organisation nameParticipant
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