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“We believe that scientific research and collaboration can 
transform the world toward sustainability”

“We promote the sustainable management of water 
resources and integrated watershed management policies”

“We aim to develop a digital infrastructure for Global Change 
and Marine and Freshwater Biodiversity Observatories”

“We provide high performance facilities for Functional and 
Behavioural Ecology studies”
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CEAB (Centre of Advanced Studies of Blanes) 
is a public research institute of the Higher Council of Scientific 
Investigations (CSIC), Spanish Ministry of Science, Innovation and 
Universities

Launched in October 1985 as a multidisciplinary research 
center, the current research focuses on Ecology and 
Biodiversity, mostly of marine and freshwater ecosystems. 

The CEAB is formed by two research departments 
dedicated to marine biology, limnology and ecology: 

• Department of Continental Ecology 
• Department of Marine Ecology 

The research staff is divided in seven research groups.
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“We are a public research center 
dedicated to marine biology, 
limnology and ecology”

The CEAB aims are:

• Identification of the biological 
diversity and understanding 
their functions and interactions 
in nature.

• Application of this knowledge 
to the rational use and 
management of natural 
resources and the prediction 
of ecosystem responses to 
environmental changes.

• Work with a wide range of 
environmental studies and 
approaches, from biochemical 
and genetic composition 
to dynamics of populations 
and ecosystems. 

• Development of a creative 
and technically sound research 
with solid conceptual 
backgrounds on marine and 
freshwater biology and ecology.

Emilio O. Casamayor
Director
CSIC Professor

Teresa Alcoverro
Deputy Director
Tenured Scientist 

Frederic Bartumeus
Head of Continental 
Ecology Department
ICREA Research Professor

Dani Martin
Head of Marine Ecology 
Department
Tenured Scientist 

EXECUTIVE BOARD

Sergio Valencia
Head of Administration
Manager
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Emilio O. Casamayor
Director

“Covid” has been the top word of 2020, with at least 100 times more citations than any other 
word of the year in the 21st century. Face mask, social distancing, flatten the curve, lockdown, 
work at home, and contingency plans have been also very familiar words used often during a 
year that we will never forget. A year where science came to the rescue more than ever before 
to avoid economic and social collapse and where the general public could see science working in 
real time. As a society we pay a high cost with the loss of many loved ones. CEAB also lost its first 
director, Antonio Cruzado. We express our support and solidarity for their families and friends.

Despite all these difficulties, we have concluded 2020 with a high scientific productivity, maintaining 
our widespread internationalization and scientific collaboration. We improved facilities and the 
working atmosphere, and undertook a facelift of the institute, making a virtue out of necessity.

A top word of 2020 in Blanes was also Gloria, a strong storm that changed the appearance of the 
coastline and the Tordera catchment. Covid and Gloria remind us of the urgency of adaptation to 
the strong alterations that global change will bring us.
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Researchers and 
ICREA Research Professors  (23)

Administrative and IT Staff  (12)

Pre-doctoral Researchers   (24)

Research Technicians – Support (30)

Research Technicians - Staff (19) 

Post-doctoral Researchers (8) 

Visiting Students & Scientists  (27)

Associate Doctors (1)

CEAB people: 144
Men: 77 (53%)
Women: 67 (47%)

Men

Women

20-29 30-39 40-49 50-59 60-70Age 
range
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SEM: Scanning Electronic Microscopy
LEOV: Laboratory for Experimentation with Live Organisms
URL: Urban River Lab
CBLAB: Computational Biology Lab
LTER-AT: Long Term Ecological Research-Aigüestortes
CBO: Coastal Benthic Observatory
OTOLAB: Otolith Research Lab

ORGANIZATION CHART
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Aquatic Biodiversity: 

Identify the diversity of organisms, taxonomic characteristics and 
phylogenetic relationships, and describe new biological species with 
environmental surveys and naturalistic observations worldwide. 

Global and Climate Change: 

Diagnosis and prognosis of global change effects on aquatic 
systems, species invasions and dispersal patterns, loss 
of natural habitats, and changes in the distribution and 
abundance of species.

Conservation and Management of Aquatic Ecosystems: 

Functional and Integrative Aquatic Ecology:

Understand how organisms relate to each other and 
understand their functions and interactions in nature, 
from genes to communities combining fieldwork, empirical 
studies, and meta-analysis. 

Theory and Computation in Ecology and Evolution: 

Use of mathematical and computational techniques as essential 
tools to provide conceptual advances and to understand 
Ecology and Biodiversity.

Applied knowledge for the rational management of 
natural resources and the improvement and conservation 
of aquatic ecosystems.

9



EXTERNAL FUNDING

2020 SCIENTIFIC BUDGET

ACTIVE RESEARCH PROJECTS: TOTAL FUNDING

57    Active Research Projects
62%   Competitive Research Grants
38%    Non-Competitive Grants
11 External Collaboration Projects 

European projects ( 14 )  National projects ( 23 )  CSIC projects ( 9 ) 
Private contracts and agreements ( 7 ) Public contracts and agreements ( 4 )
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Competitive projects:  6.820.504,60€.     Non-competitive projects:  1.299.321,00€

Competitive projects:  2.397.129,52€.     Non-competitive projects:  244.686,17€

    
          European projects
    
          National projects
    
          CSIC Projects
    
          Private contracts 
          and agreements

          Public contracts 
          and agreements

    
          European projects
    
          National projects
    
          CSIC Projects
    
          Private contracts 
          and agreements

          Public contracts 
          and agreements



EU RESEARCH PROJECTS

SCIENTIFIC PRODUCTION 

Visitors and participants Students

2015

2018

2509

2360

30%

48%

APPEARANCES IN MASS MEDIA

373

2016

2018

2019377

Q1 = 79

 
Q2 = 31

 
Q3 = 19

 
Q4 = 2

Scientific 
Articles

Book
Chapters

PhD
Thesis

Master 
Thesis

2016

2017

2015

2018

2016

Books

119 0 19 7 9

111 1 8 6 8

112 1 11 6 4

9

20

7

8

19

7

0

3

119

93

Total 
articles: 

140

PAPERS IN INTERNATIONAL JOURNALS

CEAB OUTREACH ACTIVITIES

2019 4143 28%

2020 783310140

336 2020

11

2019 114 3 18 3 6

2016 8115 50%

 
NO SCI

9

2017 8265 15%

2020

2017294

208

No visitors for COVID-19

H2020 INTERREG

7 1
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CEAB co-authorsip network 
of scientific collaborations 
from papers published in 2020
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CEAB co-authorsip network 
of scientific collaborations 
from papers published in 2020
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Rafael Sardá (CEAB-CSIC), spoke in this 
conference about the United Nation’s 2030 
Agenda for Sustainable Development defined 
Sustainable Development Goal 14 (“Live Below 
Water”), a goal in which healthy and productive 
oceans are the principal consideration. The 
main objective of SDG 14 is “to conserve and 
sustainably use the world’s oceans, seas and 
marine resources for sustainable development”.

CONSERVATION, MANAGEMENT AND BLUE GROWTH IN THE DECADE OF 
OCEANS 

RELEVANT ACTIVITIES

1414

Anna Gordoa (CEAB-CSIC) participated during 
2020 in the meetings of the International 
Commission for the Conservation of Atlantic 
Tunas as the Rapporteur of Eastern Atlantic and 
Mediterranean stocks.

OBSERVADORES DEL MAR - A MARINE CITIZEN SCIENCE PLATFORM 
WORKING FOR A HEALTHY OCEAN
    CEAB-CSIC participate in the platform 

Observadores del Mar. Observadores del Mar 
is a marine citizen science platform launched in 
2012 devoted to enhancing the understanding 
ofthe conservation status of marine ecosystems. 
The platform hosts different projects reporting 
information on biodiversity data focusing mainly 
on species distribution and abundance, and the 
impacts of anthropogenic activities, including both 
the occurrence of episodic events (e.g. jellyfish 
blooms) and associated mid-to long-term changes 
(e.g. colonization of invasive species).

2020 ICCAT INTERSESSIONAL MEETING OF THE BLUEFIN TUNA SPECIES 
GROUP
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Eugènia Martí (CEAB-CSIC) participated in 
The Symposium on Urbanization and Stream 
Ecology (SUSE), an interdisciplinary meeting held 
approximately every 3-5 years with the specific 
aim to further the scientific study of stream 
ecosystems in urban landscapes.The topic was 
“Moving the bar on multidisciplinary solutions to 
wicked urban stream problems”.

SYMPOSIUM ON URBANIZATION AND STREAM ECOLOGY: MOVING THE 
BAR ON MULTIDISCIPLINARY SOLUTIONS TO WICKED URBAN STREAM 
PROBLEMS

Frederic Bartumeus participate in the Versatile 
Emerging Infectious Diseases Observatory 
(VEO), a project that allows to gather high quality 
information from which to develop early warning 
tools. The observatory will monitor emerging 
infectious diseases, as well as the appearance of 
bacterial resistance, in order to carry out a risk 
assessment.

PLASTIC0PYR PROJECT. GUIDELINES FOR MONITORING PLASTIC LITTER IN 
MOUNTAIN RIVERINE SYSTEMS : FROM MACRO- TO MICROPLASTIC SIZES

MOSQUITO-BORNE DISEASE SCENARIOS IN EUROPE 

The guidelines are the first attempt to guide the 
study of plastic pollution in Mountain riverine sys-
tems draining touristic watersheds. These protocols 
have been tested and validated in the field by the 
PLASTIC0PYR team and are recommended for 
monitoring the environmental impact of tourism.



16

PUBLICATIONS IN HIGH-IMPACT 
JOURNALS 

META-ANALYSIS OF MULTIDECADAL BIODIVERSITY TRENDS IN EUROPE

DROUGHT ALTERS THE BIOGEOCHEMISTRY OF BOREAL STREAM 
NETWORKS

Drought is a global phenomenon, with widespread 
implications for freshwater ecosystems. While 
droughts receive much attention at lower latitudes, 
their effects on northern river networks remain 
unstudied. We combine a reach-scale manipulation 
experiment, observations during the extreme 2018 
drought, and historical monitoring data to examine 
the impact of drought in northern boreal streams. 
Increased water residence time during drought 
promoted reductions in aerobic metabolism and in-
creased concentrations of reduced solutes in both 
stream and hyporheic water. Likewise, data during 
the 2018 drought revealed widespread hypoxic con-
ditions and shifts towards anaerobic metabolism, 
especially in headwaters.

Finally, long-term data confirmed that past summer 
droughts have led to similar metabolic alterations. 
Our results highlight the potential for drought to 
promote biogeochemical shifts that trigger poor 
water quality conditions in boreal streams. Given 
projected increases in hydrological extremes at nor-
thern latitudes, the consequences of drought for the 
health of running waters warrant attention.

Local biodiversity trends over time are likely to be 
decoupled from global trends, as local processes 
may compensate or counteract global change. We 
analyze 161 long-term biological time series (15–91 
years) collected across Europe, using a comprehen-
sive dataset comprising ~6,200 marine, freshwater 
and terrestrial taxa. We test whether (i) local long-
term biodiversity trends are consistent among bio-
georegions, realms and taxonomic groups, and (ii) 
changes in biodiversity correlate with regional cli-
mate and local conditions.

Our results reveal that local trends of abundance, 
richness and diversity differ among biogeoregions, 
realms and taxonomic groups, demonstrating that 
biodiversity changes at local scale are often complex 
and cannot be easily generalized. However, we find 
increases in richness and abundance with increasing 
temperature and naturalness as well as a clear spa-
tial pattern in changes in community composition 
(i.e. temporal taxonomic turnover) in most biogeo-
regions of Northern and Eastern Europe.

Nature Communications 11 : 3486

Nature Communications 11 : 1795
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PUBLICATIONS IN HIGH-IMPACT 
JOURNALS 

CLIMATE MEDIATES CONTINENTAL SCALE PATTERNS OF STREAM 
MICROBIAL FUNCTIONAL DIVERSITY

Understanding the large-scale patterns of micro-
bial functional diversity is essential for anticipating 
climate change impacts on ecosystems worldwide. 
However, studies of functional biogeography remain 
scarce for microorganisms, especially in freshwater 
ecosystems. Here we study 15,289 functional genes 
of stream biofilm microbes along three elevational 
gradients in Norway, Spain and China.

COOPERATION BETWEEN PASSIVE AND ACTIVE SILICON TRANSPORTERS 
CLARIFIES THE ECOPHYSIOLOGY AND EVOLUTION OF BIOSILICIFICATION 
IN SPONGES

The biological utilization of dissolved silicon (DSi) 
influences ocean ecology and biogeochemistry. In 
the deep sea, hexactinellid sponges are major DSi 
consumers that remain poorly understood. Their 
DSi consumption departs from the Michaelis-Men-
ten kinetics of shallow-water demosponges and 
appears particularly maladapted to incorporating 
DSi from the modest concentrations typical of the 
modern ocean. 

CLIMATE DRIVES THE GEOGRAPHY OF MARINE CONSUMPTION BY 
CHANGING PREDATOR COMMUNITIES

The global distribution of primary production and 
consumption by humans (fisheries) is well-docu-
mented, but we have no map linking the central 
ecological process of consumption within food 
webs to temperature and other ecological drivers. 
Using standardized assays that span 105° of latitude 
on four continents, we show that rates of bait con-
sumption by generalist predators in shallow marine 
ecosystems are tightly linked to both temperature 
and the composition of consumer assemblages.

Microbiome 8 : 92

Science Advances 6 : eaba9322

PNAS 117 : 45 
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LABORATORY FOR 
EXPERIMENTATION WITH LIVE 
ORGANISMS
 
The LEOV is an aquarium-lab designed for 
the experimentation with live organisms 
in an aquatic environment of either fresh 
or sea water. The seawater circuit can be 
used in a continuous or a recycling way 
and it has a heat interchanging system 
allowing water heating or cooling ranging 
from 14ºC to 25ºC. The LEOV facilities 
also include two high-performance tracking 
platforms to generate big behavioural 
and large-scale movement data based on 
postural images and centroid-based high-
resolution tracks of small-bodied organisms.                       

URBAN RIVER LAB 

The URL is an experimental outdoor 
facility addressed to study the effects of 
urban activity on streams and rivers aiming 
to develop innovative tools and strategies 
to mitigate point source impact and to 
achieve a more efficient and sustainable 
management of freshwater ecosystems and 
resources.

The URL consist of 15 flumes and 12 
wetlands designed for experimental 
studies, fed by the effluent of a wastewater 
treatment plant in Montornès del Vallès.

 

These services are available to all CSIC researchers, as well as to external 
researchers from public research centers and private corporations.

EXPERIMENTAL PLATFORMS

LABORATORY SERVICES 
& FACILITIES

181818



NUTRIENT ANALYSIS 
The nutrient analysis service is equipped 
with a Continuous Flow Autoanalyser to 
determine the concentration of dissolved 
inorganic nutrients, total phosphorus and 
several reactive nitrogen compounds.

Applications:

• Control of phytoplankton and 
production of biomass 

• Analysis of environmental pollution in 
waters

• Temporal estimation of trophic levels 
and fish productivity

• Analysis of waste water treatment 
plants effluents

PIGMENT ANALYSIS 
The UHPLC service is mainly used for the 
analyses of liposoluble organic pigments 
present in water samples, biofilms and 
sediments. 

Applications: 

• Studies of seasonal phytoplankton 
dynamics

• Taxonomic characterization 
of phytoplankton and biofilm 
communities

• Paleoecology studies

SCANNING ELECTRONIC 
MICROSCOPY 
The electronic microscopy service is 
available for the observation of samples 
with the Scanning Electron Microscope 
(SEM) and for energy dispersive X-ray 
microanalysis (EDS).

Applications:

• Structure and ultrastructure of animal 
and plant tissues and organs

• Forensic studies (search of particles, 
tissues, threads, semen…)

• Identification of minerals, synthetic 
substances, antibiotics, etc.

• Studies in metal and alloys corrosion
• Biodeterioration of artworks
• Rock and mineral texture

COMPUTATIONAL BIOLOGY LAB 
High Performance Computational Cluster 
(Cluster CAR) 

Applications:
• Bioinformatics and molecular ecology
• Spatial ecology
• Theoretical and computational 

ecology
• Data mining and KDD (Knowledge 

Discovery in Databases)
• Data and image banks
• Training

ANALYTICAL AND COMPUTATIONAL 
FACILITIES

19

ANALYTICAL CHEMISTRY 
The nutrient analysis service is equipped 
with a Continuous Flow Autoanalyser to 
determine the concentration of dissolved 
inorganic nutrients, total phosphorus and 
several reactive nitrogen compounds.

Applications:
    Control of phytoplankton and 

       production of biomass
    Analysis of environmental pollution in 

      waters
    Temporal estimation of trophic levels 

      and fish productivity
    Analysis of waste water treatment

      plants effluents
 

PIGMENTS ANALYSIS
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MOLECULAR AND GENETIC  
ECOLOGY LABORATORY

The Molecular and Genetic Ecology 
Lab provides support to those projects 
concerning taxonomy, biodiversity, ecology 
and evolution of aquatic organisms that 
require the use of DNA-based molecular 
techniques.
These techniques extend from the 
amplification and sequencing of DNA for 
biodiversity and phylogenetics studies, 
up to cloning, metabacording, genomics, 
metagenomics and proteomics.

OTOLITH RESEARCH LAB
 
The analysis of growth structures, such as 
otholits, offers the possibility to estimate the 
age and growth rates in diverse organisms 
and organic structures.
Applications:

 Fish vertebrae, scales and otoliths
 Cephalopod statoliths
 Bivalve valves
 Coral skeletons
 Polychaete jaws
 Cricket exoskeletons
 Turtle shields
 Echinoderm skeletons

HIGH MOUNTAINS OBSERVATORY 
The Long Term Ecological Research site 
Aigüestortes is an observational facility 
located in the Central Pyrenees, within 
the Aigüestortes i Estany de Sant Maurici 
National Park. It comprises a field station and 
several monitored catchments.  The research 
sites are equipped with automatic weather 
stations, discharge gauge stations and lake 
and stream water temperature loggers. 

A network of sampling stations is surveyed 
to collect chemical and biological samples 
at different time intervals, from biweekly 

to seasonal. The sampling network consists 
of eight streams, fourteen lakes and two 
atmospheric deposition collectors for water 
chemistry.

THE COASTAL BENTHIC 
OBSERVATORY

The Coastal Benthic Observatory carries out 
an annual evaluation of the Ecological Quality 
of the Catalan coastal waters using different 
biological indicators and the evaluation of 
invasive species effects. Temporal surveys are 
also carried out in the Medes Islands. 

OBSERVATIONAL PLATFORMS

20
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ADDITIONAL SERVICES:

NAUTICAL SERVICE

The Nautical Service offers several fa-
cilities:

 Hirondelle: semi-rigid inflatable boat 
mainly used for scuba diving and sma-
ll-scale sampling in the coastal area of 
Blanes.

 Nesea: semi-rigid inflatable boat 
mainly used for scuba diving and sma-
ll-scale sampling in the coastal area of 
the Medes Islands.

 10 additional pneumatic small boats 
from 3 to 4.5 m in length for coastal 
sampling and scuba diving.

DIVING STATION
The diving facilities integrated in the CEAB 
building complex, consist of a dressing room, 
a tank charge facility: an independent room 
equipped with a 200 bar fixed compressor 
able to charge 3 tanks simultaneously, two 
portable compressors, with electrical and 
fuel engines, respectively, and also diving 
tanks of different capacities.

CONFERENCE ROOMS
The CEAB houses a conference room for 
160 people which is equipped with projec-
tion and sound systems as well as recording 
facilities. It also houses a fully-equipped mee-
ting and video conferences room and addi-
tional rooms adapted for small meetings.
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Missing in the 
picture:    Sergio 
Valencia (Head of 
Administration); 
Vicent Portales 
(Administrative 
Staff Assistant); 
Marta Mora (Hired 
Technician).

ADMINISTRATION

22
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TECHNICIANS
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OUR RESEARCH GROUPS
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OUR RESEARCH GROUPS
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Head of Research Group: 
Gordoa Ezquerra, Ana

SOCIAL-ECOLOGICAL 
SYSTEMS IN COASTAL 
AND MARINE 
ENVIRONMENTS

26

We seek to explore how social-ecological systems work in the coastal and marine 
environments by developing conceptual and empirical approaches for a better 
understanding and management and for addressing specific social problems of sustainability

We develop scientific research and applications in the frontier between social and natural 
systems, how they work and interact, how to cope with present and emerging local and global 
environmental problems and the role, if any, that science and regulations might play on it. 

The group has a long and successful history in the Coordination of International 
Cooperation Projects mostly in Namibia. Research topics include social-ecological 
research, sustainable exploitation of living marine resources, operational oceanography 
and fisheries (both professional and recreational), and coastal management.
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ECOPLAYA. Integrated Coastal Zone 
Management 2.0: Tools for the 
implementation of the Ecosystem Approach in 
the Management of Beaches

Principal Investigator: Rafael Sardá
Entity: Fundación One Ocean Foundation 
Budget: 
Years: 2019 - 2022

BLUE CARBON. Hacia un mercado de 
carbono azul en España. Adaptación normativa 
para la implementación de proyectos de 
compensación de carbono en ecosistema 
marinos.

Principal Investigator: Alberto Olivares
Entity: MCIYU
Budget: 179.634,44 €
Years: 2020- 2023

PROJECTS

SCIENTIFIC PRODUCTION
PAPERS

Aguzzi, Jacopo; Flexas, María del 
Mar; Floghel, S.; Lo Iacono, Claudio; 
Tangherlini, M.; Costa, Corrado; Marini, 
S.; Bahamon, Nixon; Martini, Séverine; 
Fanelli, Emanuela; Danovaro, Roberto; 
Stefanni, Sergio; Thomsen, L.; Riccobene, 
G.; Hildebrandt, M.; Masmitja, I.; Río, 
Joaquín del; Clark, E.B.; Branch, A.; Weiss, 
P.; Klesh, A.T.; Schodlok, Michael P. Exo-
Ocean Exploration with Deep-Sea Sensor 
and Platform Technologies. Astrobiology 
20(7): 1-20 (2020). https://digital.csic.es/
handle/10261/207128    

Bahamon, Nixon; Aguzzi, Jacopo; 
Ahumada-Sempoal, Miguel Ángel; 
Bernardello, Raffaele; Reuschel, 
Charlotte; Company, Joan Baptista; 

Peters, Francesc; Gordoa, Ana; Navarro, 
Joan; Velásquez, Zoila; Cruzado, 
Antonio. Stepped Coastal Water Warming 
Revealed by Multiparametric Monitoring at 
NW Mediterranean Fixed Stations. Sensors 
20 (9): 2658 (2020). https://digital.csic.es/
handle/10261/211352   

Carretón, Marta; Company, Joan B.; 
Boné, Alexandra; Rotllant, Guiomar; 
Guerao, Guillermo; Bahamon, Nixon; 
Roldán, María Inés; Dos Santos, 
Antonina. Decapod crustacean larval 
community structure of the submarine canyon 
off Blanes (NW Mediterranean Sea). Scientia 
Marina 84(1): 71-82 (2020). https://digital.csic.
es/handle/10261/199431
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PECES II. Pesca Marítima Recreativa: 
Acciones de Recuperación y Adquisición de 
datos

Principal Investigator: Ana Gordoa 
Entity: 
Budget: 14.627,83 €
Year: 2019-2021



Assessing Knowledge Gaps and 
Management Needs to Cope 
With Barriers for Environmental, 
Economic, and Social Sustainability 
of Marine Recreational Fisheries: 
The Case of Spain. 

Pita, Pablo; Alós, Josep; Antelo, Manel; 
Artetxe, Iñaki; Biton-Porsmoguer, 
Sebastián; Carreño, Arnau; Cuadros, 
Amalia; Font, Toni; Beiro, José; García-
Charton, José A.; Gordoa, Ana; Hyder, 
Kieran; Lloret, Josep; Morales-Nin, Beatriz; 
Mugerza, Estanis; Sagué, O.; Pascual-
Fernández, José J.; Ruiz, Jon; Sandoval, 
Virginia; Santolini, Elena; Zarauz, Lucia; 
Villasante, Sebastián.  

Frontiers in Marine Science 7 : 23 (2020)

h t t p s : / / d i g i t a l . c s i c . e s /
handle/10261/20227ttps://digital.csic.es/
handle/10261/202279

Abstract:
The European Parliament is concerned 
about the lack of information on the 
relevance of nine million Europeans 
engaged in marine recreational fishing 
(MRF), committing Member States 
to encourage environmental and 
socioeconomic sustainability of the sector. 

The objective of this paper is to provide 
recommendations to guide research 
actions and management policies, based 
on the case of Spain, a key country 
because its complex administrative 
regimen and the intensive use of its coasts, 
including 900,000 recreational fishers. A 
review of the state of the knowledge was 
performed to identify research gaps, while 
governance challenges were identified 
in an International Symposium on MRF. 
In the last two decades research on 
MRF was remarkable (139 publications). 
However, public investment in research 
(€2.44 million in the same period) should 
be improved to cover knowledge gaps on 
socioeconomic relevance, on impacts on 
vulnerable species and on implications of 
global warming. The license system should 
be standardized to allow estimation 
of effort, catch and expenditure. Social 
networks, mobile applications, fisher 
ecological knowledge, and citizen science 
programs could help to develop cost-
effective research and management. 
Science-based, adaptive policies should 
improve the allocation of resources 
between MRF and other stakeholders, 
introducing co-management to reduce 
conflicts.
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CONGRESSES & CONFERENCES

Clavel-Henry, Morane; Solé, Jordi; 
Kristiansen, T.; Bahamon, Nixon; Rotllant, 
Guiomar; Company, Joan B. Modeled 
buoyancy of eggs and larvae of the deep-
sea shrimp Aristeus antennatus (Crustacea: 
Decapoda) in the northwestern Mediterranean 
Sea. PLoS ONE 15(1): e0223396 (2020). https://
digital.csic.es/handle/10261/199441 

Clavel-Henry, Morane; Bahamon, 
Nixon; Solé, Jordi; Gorelli, Giulia; 
García, Joaé A.; Carretón, Marta; 
Rotllant, Guiomar; Company, Joan B. 
Modeling the spatiotemporal distribution 
of the deep-sea shrimp Aristeus antennatus 
(Crustacea: Decapoda) on the northwestern 
Mediterranean continental margin crossed by 
submarine canyons. Journal of Marine Systems 
209: 103372 (2020). https://digital.csic.es/
handle/10261/213969   

Öndes, Fikret; Ünal, Vahdet; Öndes, 
Hakan; Gordoa, Ana. Charter fishing in the 
Aegean Sea (Turkey), Eastern Mediterranean: 
The missing point of fisheries management. 

Fisheries Research 224 : 105457 (2020). 
https://digital.csic.es/handle/10261/196793 

Pintó, Josep; Garcia-Lozano, Carla; Sardá, 
Rafael; Roig-Munar, Francesc Xavier; 
Martí, Carolina. Efectes del temporal Glòria 
sobre el litoral. Treballs de la Societat Catalana 
de Geografia 89 : 89-109 (2020). https://digital.
csic.es/handle/10261/224823   

Rouyer, T.; Kimoto, A.; Zarrad, R.; Ortiz, 
M.; Palma, C.; Mayor, C.; Lauretta, M.; 
Gordoa, Ana.  Data and model set-up for the 
2020 update stock assessment of the Eastern 
and Mediterranean Atlantic bluefin tuna stock. 
ICCAT Collective Volume of Scientific Paper 
(77) : 325-351 (2020). https://digital.csic.es/
handle/10261/230618    

Sagristà, Enric; Sardá, Rafael. Assessing the 
success of integrated shoreline management 
in the Tordera Delta, northeastern Spain. 
Regional Environmental Change 20 : 87 (2020). 
https://digital.csic.es/handle/10261/217181 
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Aguzzi, J.; Bahamon, N.; O’Malley, C.; 
Berry, A.; Gaughan, P.; Doyle, J.; Lordan, 
C.; Tuck, I.D.; Chiarini, M.; Martinelli, M.; 
Marini, S.; Thomsen, L.; Flögel, S.; Albiez, 
J.; Torkelsen, T.; Pfannkuche, O.; Rune 
Godo, O.; Henning, W.; Lopez Vasquez, 
V.; Zuazo, A.; Rodriguez, E.; Valencia, J.; 
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Freshwater ecosystems provide goods and services of critical importance to human societies. 
However, they are among the most heavily altered ecosystems with an over proportional 
biodiversity loss. Biogeochemistry of freshwater ecosystems is closely linked to terrestrial, 
atmospheric, and climatic perturbations, and responds specially to the effects of global change. 

We address the interactions between abiotic and biotic factors on different 
levels of organization qualitatively and quantitatively, looking for a more holistic 
understanding of biodiversity functioning and ecological processes in freshwaters. 

Our expertise covers from microbes to macrophytes and fish, and freshwater biogeochemical 
cycling. We use cutting edge analytical interdisciplinary methodologies and carry out 
observational and experimental research over both long temporal and broad spatial scales.
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Trabajos de evaluación ecológica y 
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Drought is a global phenomenon, 
with widespread implications 
for freshwater ecosystems. 
While droughts receive much attention at 
lower latitudes, their effects on northern 
river networks remain unstudied. We 
combine a reach-scale manipulation 
experiment, observations during the 
extreme 2018 drought, and historical 
monitoring data to examine the impact 
of drought in northern boreal streams. 

Increased water residence time during 
drought promoted reductions in aerobic 
metabolism and increased concentrations 
of reduced solutes in both stream and 
hyporheic water. Likewise, data during the 
2018 drought revealed widespread hypoxic 
conditions and shifts towards anaerobic 
metabolism, especially in headwaters. 
Finally, long-term data confirmed that 
past summer droughts have led to similar 
metabolic alterations. Our results highlight 
the potential for drought to promote 
biogeochemical shifts that trigger poor 
water quality conditions in boreal streams. 
Given projected increases in hydrological 
extremes at northern latitudes, the 
consequences of drought for the health of 
running waters warrant attention.
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Principal Investigator:  H. Guasch 
Entity: Interreg POCTEFA_UE
Budget: 90.187,00€.
Years:  2019-2022

PLASTICØPYR: STRATEGIES TO REDUCE PLASTIC 
POLLUTION IN MOUNTAIN ECOSYSTEMS

The PLASTICØPYR project aims to sustainably prevent the accumulation of plastics in mountain 
ecosystems in order to make tourism compatible with the conservation of these ecosystems. 
PLASTICØPYR responds to the challenge of making tourism compatible with the conservation 
and improvement of mountain fluvial ecosystems.

The general objective of the project is to reduce in a sustainable way the accumulation of plastics 
in the mountain ecosystems and their subsequent transport to the sea. The expected results in 
natural sites located in the Pyrenees of Catalonia, Andorra and France are: 1) the development 
of tools to evaluate and disseminate the environmental impact of plastics on fluvial ecosystems; 
2) the decrease of the production of plastic wastes and an improvement of its management; 
3) the involvement of citizenship in the research of plastic pollution and in the co-creation of 
self-sustainable use and substitution models. The main beneficiaries are mountain ecosystems 
and their inhabitants through reducing plastic pollution and having a strategy for the reduction of 
single-use plastics compatible with local economic development. The present project will supply 
unique protocols to be shared in the three countries which represent a reduction of the cost in 
the development of management strategies. This entails a greater interaction between the parties 
that share objectives and therefore maximizes the positive synergies between the different stake-
holders. It also involves the improvement of the ecological quality of rivers with the subsequent 
reduction of local and downstream depollution costs; landscape improvement with territories 
endowed with protection regulations and therefore attractivity enhancement of the area. The 
originality and novelty of the project lie in the development of a strategy that involves citizens, 
research centres, specialized companies and local agents in research, dissemination of the envi-
ronmental issues and co-creation of circular economy business models that did not exist before.
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We seek to assess evolutionary and ecological processes in benthic systems by combining 
field observation, experimentation, and molecular tools. We aim to understand the diversity, 
functioning, and responses of the marine benthos to environmental changes, both natural and 
human-induced, to predict future scenarios of marine ecosystems. 

Current topics cover the taxonomy and molecular phylogeny and ecology of benthic assemblages 
(metagenomics) and species (sponges, polychaetes, crustaceans, ascidians, and fishes), with 
particular emphasis on symbiotic interactions. Life cycles, population genetics, demography, and 
phylogeography studies help us to detect and understand the colonization pathways and the fate 
of exotic (introduced) marine species in native ecosystems.

Moreover, the production of secondary metabolites by marine benthic organisms is studied 
under the dual perspective of their ecological functions and biotechnological applications.

Head of Research Group: 
Uriz Lespe, María Jesús

MOLECULAR 
ECOLOGY OF 
THE MARINE 
BENTOS

49https://www.ceab.csic.es/pressimpacts/
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GALathEoidea lobster adapTaTions to deep 
sea Environments
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Entity: Proyecto investigación CSIC
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AMARE. Actions for Marine Protected Areas
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Entity: European Union (Interreg)
Budget: 206.629 €
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Abstract:

High-throughput sequencing has 
revolutionized population and conservation 
genetics.
RAD sequencing methods, such as 
2b-RAD, can be used on species lacking a 
reference genome. However, transferring 
protocols across taxa can potentially lead 
to poor results. We tested two different IIB 
enzymes (AlfI and CspCI) on two species
with different genome sizes (the loggerhead 
turtle Caretta caretta and the sharpsnout
seabream Diplodus puntazzo) to build a set 
of guidelines to improve 2b-RAD protocols

on non-model organisms while optimising 
costs. Good results were obtained even
with degraded samples, showing the value 
of 2b-RAD in studies with poor DNA 
quality.
However, library quality was found to be a 
critical parameter on the number of
reads and loci obtained for genotyping. 
Resampling analyses with different number
of reads per individual showed a trade-off 
between number of loci and number of
reads per sample. The resulting 
accumulation curves can be used as a tool 
to calculate the number of sequences per 
individual needed to reach a mean depth 
≥20 reads to acquire good genotyping 
results. Finally, we demonstrated that 
selective-base ligation does not affect 
genomic differentiation between individuals, 
indicating that this technique can be used in 
species with large genome sizes to adjust 
the number of loci to the study scope, to 
reduce sequencing costs and to maintain 
suitable sequencing depth for a reliable 
genotyping without compromising the 
results. Here, we provide a set of guidelines 
to improve 2b-RAD protocols on non-
model organisms with different genome 
sizes, helping decision-making for a reliable 
and cost-effective genotyping.
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Sponges are the oldest known extant 
animal-microbe symbiosis. These 
ubiquitous benthic animals play an 
important role in marine ecosystems in 
the cycling of dissolved organic matter 
(DOM), the largest source of organic 
matter on Earth. The conventional view on 
DOM cycling through microbial processing 
has been challenged by the interaction 
between this efficient filter-feeding host 
and its diverse and abundant microbiome. 
Here we quantify, for the first time, the role 
of host cells and microbial symbionts in 
sponge heterotrophy. We combined stable 

isotope probing and nanoscale secondary 
ion mass spectrometry to compare the 
processing of different sources of DOM 
(glucose, amino acids, algal-produced) and
particulate organic matter (POM) by a 
high-microbial abundance (HMA) and low-
microbial abundance (LMA) sponge with
single-cell resolution. Contrary to common 
notion, we found that both microbial 
symbionts and host choanocyte (i.e. filter)
cells and were active in DOM uptake. 
Although all DOM sources were assimilated 
by both sponges, higher microbial biomass 
in the HMA sponge corresponded to an 
increased capacity to process a greater 
variety of dissolved compounds.
Nevertheless, in situ feeding data 
demonstrated that DOM was the primary 
carbon source for both the LMA and HMA
sponge, accounting for ~90% of their 
heterotrophic diets. Microbes accounted 
for the majority (65–87%) of DOM 
assimilated by the HMA sponge (and ~60% 
of its total heterotrophic diet) but <5% 
in the LMA sponge. We propose that the 
evolutionary success of sponges is due 
to their different strategies to exploit 
the vast reservoir of DOM in the ocean.
communities.
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UMBRAL: RESPONSES OF BENTHIC MARINE VEGETA-
TION TO STRESS

This project aims to develop empirical and theoretical tools to understand how nearshore 
ecosystems respond to anthropogenic stressors. We will use quantitative studies to characterise 
the dynamics of ecosystem stress responses with an aim to characterise general principles that 
can be directly applied to the management and conservation of species and ecosystems. These 
dynamics often involve complex non-linear behaviours that generate abrupt (and therefore unex-
pected) transitions between ‘normal’ or ‘health’ states (with their functions and services intact) 
and ‘deteriorated’ states (with significant losses in function and services). Managing for this sur-
prise requires a clear understanding of stress tolerance thresholds, beyond which critical ecosys-
tem transitions are likely to occur. We will characterise the ecological dynamics driving these 
non-linearities and attempt to determine how these mechanisms are mediated by environmental 
conditions (temperature and nutrients) and by the biological features of the species involved. 
Using Mediterranean marine macrophyte communities as our study systems, we intend to deve-
lop predictive and diagnostic tools to deal with the management of complex ecosystem dynamics 
in a conceptually robust and unified manner. This framework will help predict when ecosystems 
are close to critical transitions, and their sensitivity to other environmental conditions such as 
global warming or eutrophication. Specific objectives include: (1) experimental documentation 
of ecosystem responses (linear or non-linear) to the most relevant stressors (overfishing, eu-
trophication); (2) identification and experimental validation of the mechanisms underlying these 
dynamics; (3) experimental validation of factors and conditions that mediate the mechanisms 
that determine critical transitions; (4) generation of a robust predictive framework of ecosystem 
behaviour that uses mechanistic models to reliably integrate non-linear behaviours using the me-
chanisms identified in earlier objectives; (5) observational validation of model predictions using 
natural gradients of relevant variables (temperature, nutrients) and (6) development of handy 
management tools, indicators and criteria to predict and prevent critical transitions to maximize 
the resilience of coastal ecosystems.



We seek to provide conceptual advance in ecological theory using mathematical and computational 
techniques. We are particularly interested in building a bridge between theory and data. 
 
We are a highly collaborative and multidisciplinary research group that develops specific research 
lines and provides general theoretical foundations of observational and empirical research 
in ecology mostly in the context of Community Ecology & Biodiversity, Population Ecology, 
Movement & Behavioural Ecology, Invasion Biology, and Epidemics. 
 
We aim to evaluate ecological theory trough the analysis of empirical data, the development of 
mechanistic and integrative (across scales) modeling approaches, and the study of the role of 
environmental and biological stochasticity in ecological phenomena, from foraging behavior to 
biodiversity patterns.

Head of Research Group: 
Bartumeus Ferré, Frederic

THEORETICAL AND 
COMPUTATIONAL 
ECOLOGY
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Pilotto, Francesca; Oro, Daniel; et al. 

Nature Communications 11 : 3486 (2020) 
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Abstract
Local biodiversity trends over time are 
likely to be decoupled from global trends, 
as local processes may compensate or 
counteract global change. We analyze 161 
long-term biological time series (15–91 
years) collected across Europe, using a 
comprehensive dataset comprising ~6,200 
marine, freshwater and terrestrial taxa. 
We test whether (i) local long-term 

biodiversity trends are consistent among 
biogeoregions, realms and taxonomic 
groups, and (ii) changes in biodiversity 
correlate with regional climate and local 
conditions. Our results reveal that local 
trends of abundance, richness and diversity 
differ among biogeoregions, realms and 
taxonomic groups, demonstrating that 
biodiversity changes at local scale are often 
complex and cannot be easily generalized. 
However, we find increases in richness and 
abundance with increasing temperature and 
naturalness as well as a clear spatial pattern 
in changes in community composition (i.e. 
temporal taxonomic turnover) in most 
biogeoregions of Northern and Eastern 
Europe.
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COMMUNITY-DRIVEN BIG DATA INTELLIGENCE TO 
FIGHT MOSQUITO-BORNE DISEASE (BIG MOSQUITO 
BYTES)

Principal Investigator:  F. Bartumeus 
Entity: La Caixa Foundation
Budget: 507.600€
Years:  2019-2022

Spain stands at a crossroads. The expansion of Ae.albopictus throughout the Iberian Penin-
sula and the arrival of Ae.aegypti in the Canary Islands have increased the risk of serious 
outbreaks of dengue, chikungunya, or Zika, in Spain. With hundreds of imported cases 
already co-present with vectors, and autochthonous dengue transmissions confirmed in 
2018, it is only a matter of time before Spain is faced with a serious public health crisis. Yet 
Spain lacks reliable information about disease risk patterns and the dynamics of potential 
outbreaks.
This project will fill this gap by bringing together experts in epidemiology, entomology, 
big data, movement ecology and socio-demography to build an innovative system that can 
harness the data revolution for public health preparedness. It will produce vital, compre-
hensive, actionable knowledge about mosquito-borne disease (MBD) risks and potential 
outbreaks in Spain. It will fuse multiple big data sources and employ cutting edge modelling 
and infrastructure to: (1) explore determinants and distribution of MBD risk, (2) illuminate 
links between social inequality and MBDs, (3) infer the role of  human mobility in MBD 
risk, (4) ensure continuous model calibration and update, and (5) deliver real-time models 
to public health agencies. The system will give decision-makers the information they need, 
while also making raw data and open source code available for continuous improvement 

through open innovation. 
Our consortium includes (i) the team behind Mosquito Alert, the pioneering citizen scien-
ce system that delivers real-time intelligence on tiger mosquitoes to public health agencies 
in Spain, (ii) Spain’s core epidemiological experts, which collect and analyze human cases 
on mosquito-borne disease throughout the country, (iii) entomologists implementing vec-
tor control in Spain, and (iv) socio-demographers at the forefront of research using mobile 
phones and other big data sources to explore human-mosquito encounter rates.



We combine objectives concerning fundamental research with others of potential practical 
application. The work is structured around marine invertebrates, mainly sponges (Porifera) which 
play a relevant ecological role and show a high biotechnological potential.

We use sponges to address the evolutionary links between protozoan and metazoan for a better 
understanding of the evolutionary emergence of the Animal Kingdom. 

We explore the eco-biology of Porifera silicification aiming to unveil biotechnological applications.

Head of Research Group:  
Maldonado Barahona, Manuel

SPONGE
 ECOBIOLOGY & 

 BIOTECHNOLOGY
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Deep-sea Sponge Grounds Ecosystems 
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Cooperation between passive and 
active silicon transporters clarifies 
the ecophysiology and evolution of 
biosilicification in sponges

Maldonado, Manuel; López-Acosta, Ma-
ría; Beazley, L.; Kenchington, Ellen L. R.; 
Koutsouveli, V.; Riesgo, A. 

Science Advances 6(28): eaba9322 
(2020)

The biological utilization of dissolved 
silicon (DSi) influences ocean ecology 
and biogeochemistry. In the deep sea, 
hexactinellid sponges are major DSi 
consumers that remain poorly unders-
tood. Their DSi consumption departs 
from the Michaelis-Menten kinetics 
of shallow-water demosponges and 
appears particularly maladapted to 
incorporating DSi from the modest 

concentrations typical of the modern 
ocean. Why did sponges not adapt 
to the shrinking DSi availability that 
followed diatom expansion some 100 
to 65 million years ago? We propose 
that sponges incorporate DSi combi-
ning passive (aquaglyceroporins) and 
active (ArsB) transporters, while only 
active transporters (SITs) operate 
in diatoms and choanoflagellates. 
Evolution of greater silicon transport 
efficiency appears constrained by the 
additional role of aquaglyceroporins in 
transporting essential metalloids other 
than silicon. We discuss the possibility 
that lower energy costs may have 
driven replacement of ancestral SITs 
by less efficient aquaglyceroporins, and 
discuss the functional implications of 
conservation of aquaglyceroporin-me-
diated DSi utilization in vertebrates.



GAME has pioneered in the study of the carbon cycle associated to coastal vegetated ecosystems. 
Emphasis is made in the phenomenon of refractory accumulation of organic carbon during 
centuries or millennia in their sediments. Our studies triggered the nowadays worldwide spread 
and fertile research field of Blue Carbon, of which GAME is considered a reference group.

 
Taking advantage of the high chronological coherence in the accumulation of those highly organic 
sediments and their exceptional state of preservation, we also aim at studying long-term changes 
in the ecosystems at the land-ocean interface using a multiproxy palaeo-ecological approach.

 
With an integrative, inclusive and collaborative vocation, GAME makes incursions in a wide 
variety of scientific disciplines such as biogeochemistry, molecular biology, edaphology, geophysics, 
palaeo-ecology, palynology, microbiology, genetics, or archaeology.

Head of Research Group: 
Mateo Mínguez, Miguel Ángel

GROUP OF AQUATIC 
MACROPHYTE 

ECOLOGY
 (GAME)
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Factors regulating primary 
producers’ assemblages in Posidonia 
oceanica (L.) Delile ecosystems over 
the past 1800 years

Leiva-Dueñas, Carmen; Leavitt, Peter R.; 
Buchaca, Teresa; Martínez Cortizas, A.; 
López-Merino, Lourdes; Serrano, Oscar; 
Lavery, Paul S.; Schouten, S.; Mateo, Miguel 
Ángel

Science of the Total Environment 718 : 
137163 (2020)
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Posidonia oceanica (L.) Delile meadows 
are highly productive coastal marine 
ecosystems that provide multiple 
ecosystemservices. The seagrass is not 
always themajor contributor to total 
primary production, however, little is 
known about long-term changes in 
the composition of primary producers 
within seagrass meadows. Understanding 
compositional shifts within the community 
of primary producers is crucial to 
evaluate how climate and anthropogenic 
change affect the functioning of seagrass 
ecosystems.Herewe analysedmarker 
pigment composition in seagrass cores 
fromtwo bays of the Cabrera Island 
(Balearic Islands, Spain) to asses long-
termchanges in phototrophic community 
composition and production in seagrass 
meadows, and identify the environmental 
factors triggering those changes. The 

proxy dataset was explored using principal 
component analyses (PCA): one including 
the pigment dataset to look for associations 
between producers’ groups, and another 
one combining the pigment dataset with 
plausible local and global regulatory factors 
to assess the environmental drivers of 
change. Analyses of characteristic pigments 
and morphological fossils (cysts) showed 
that the abundance of dinoflagellates 
increased over the last 150–300 years, 
coeval with a rise in solar irradiance and 
air temperature. When compared among 
embayments, pigments fromcyanobacteria 
predominated in seagrassmeadows located 
at Es Port, a sheltered bay receiving higher 
terrestrial runoff; whereas pigments 
from diatoms, seagrasses and rodophytes 
were more common at Santa Maria, an 
exposed bay with clearer waters.Water 
depth also played a role in controlling the 
phototrophic community composition, 
with greater abundance of diatoms in 
the shallowest waters (b5 m). Overall, 
our results suggested that historical and 
spatial variation in seagrass meadows’ 
phototrophic community compositionwas 
influenced by the interaction between local 
factors (catchment- bay characteristics) 
and global climate processes (energy 
influx). Together these patterns forecast 
how marine primary producers and 
seagrass ecosystem structure may respond 
to future global warming.
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Unique visitors Number of visits Own news on blog

1.010 followers
>8.000 impressions
>400 views

3.430 followers
>150.000 impressions
>6.900 views
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43 videos
311 views
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02/01/2020
Residues from brewing 
allow nitrates to be 
removed from wastewater.

08/01/2020 
Marine species could 
migrate to deeper areas due 
to climate change.

07/02/2020
Mediterranean sea urchins 
are more vulnerable than 
previously thought.

25/02/2020. 
Billions of microbes travel in 
dust storm.

14/04/2020
The CSIC uses mobile data 
to study the effectiveness 
of confinement on the 
dispersion of COVID-19.

9/07/2020. CEAB scientists 
have identified the mechanism 
by which marine sponges 
acquire silicon available in 
seawater.

25/08/2020
Scientists describe new 
species of crustaceans from 
sea bug families.

02/10/2020
The Mosquito Alert App 
incorporates two new 
invasive mosquito species.

04/12/2020
Scientist describe for the 
first time the presence in 
waters of Menorca of a pearl 
oyster.
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El Nacional
25.01.2020

Diari Ara
17.02.2020

 El Punt Avui
28.02.2020

El Mercantil
02.03.2020

La Vanguardia
23.03.2020

EuropaPress
18.05.2020

La Vanguardia
09.07.2020

ABC
13.07.2020

 Infocampo
02.01.2020

Press Im
pacts
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EuropaPress
28.08.2020

El Español
04.11.2020

 Diario de Ibiza
23.11.2020

El Punt Avui
01.12.2020

 Menorca al día
04.12.2020

Nació Digital
30.12.2020

294

 El Mundo
17.09.2020

El Periodico
27.07.2020

Diari de Girona
25.08.2020

90



91

//ANNUAL REPORT 2016// 

91



92

Carrer Accés Cala Sant Francesc, 14, 
17300 Blanes, Girona
Tel. 972 - 33 61 01
Fax. 972 - 33 78 06

Web: www.ceab.csic.es

Design and layout by Nuria Burgos Alguacil


