SEARES-01099; No of Pages 21

Journal of Sea Research xxx (2013) XXX-XXX

Contents lists available at SciVerse ScienceDirect

Journal of Sea Research

journal homepage: www.elsevier.com/locate/seares

Polar marine biology science in Portugal and Spain: Recent advances and future
perspectives

José C. Xavier ***, Andrés Barbosa ¢, Susana Agusti ¢, Laura Alonso-Saez &, Pedro Alvito ?, Julia Ameneiro ",
Conxita Avila '/, Alexandra Baeta ?, Jodo Canario ¥, Raquel Carmona ', Paulo Catry ™, Filipe Ceia ?,

Melody S. Clark P, Francisco J. Cristobo ", Bruno Cruz ?, Carlos M. Duarte %, Blanca Figuerola */,
Josep-Maria Gili &, Ana R. Gongalves °, Francisco ].L. Gordillo | José P. Granadeiro °, Miguel Guerreiro ?,
Enrique Isla &, Carlos Jiménez !, Pablo ]. Lépez-Gonzalez P, Silvia Lourenco 9, Jodo C. Marques ?,

Elena Moreira ', Ana M. Mota ", Marta Nogueira ¥, Laura Nafiez-Pons |, Covadonga Orejas *, Vitor H. Paiva ¢,
Albert Palanques 8, Gareth A. Pearson !, Carlos Pedrés-Ali6 8, Alvaro L. Pefia Cantero Y, Deborah M. Power t
Jaime A. Ramos ?, Sergi Rossi Y, José Seco ?, Elisabet Safié &, Ester A. Serrdo ‘, Sergi Taboada', Silvia Tavares %,
Niria Teixidé & Dolors Vaqué &, Tiago Valente ?, Elsa Vazquez ", Rui P. Vieira *°*, Benjamin Vifiegla ¥

@ Institute of Marine Research (IMAR-CMA), Dept. of Life Sciences, University of Coimbra, 3001-401 Coimbra, Portugal

b British Antarctic Survey, NERC, High Cross, Madingley Road, CB3 OET Cambridge, United Kingdom

¢ Departamento de Ecologia Evolutiva, Museo Nacional Ciencias Naturales, CSIC, C/José Gutierrez Abascal, 2, 28006 Madrid, Spain

4 Instituto Mediterrdneo de Estudios Avanzados, IMEDEA (CSIC-UIB), Miquel Marqués, 21, 07190 Esporles, Mallorca, Spain

¢ The UWA Oceans Institute, The University of Western Australia, 35 Stirling Highway, 6009 Crawley, Australia

f School of Plant Biology, The University of Western Australia, 35 Stirling Highway, 6009 Crawley, Australia

& Institut de Ciéncies del Mar (CSIC), Pg. Maritim de la Barceloneta 37-49, 08003 Barcelona, Spain

" Departamento de Ecoloxia e Bioloxia Animal, Facultade de Ciencias do Mar, Universidade de Vigo, Campus de Lagoas-Marcosende, 36200 Vigo, Spain
! Departament de Biologia Animal (Invertebrats), Facultat de Biologia, Universitat de Barcelona, Av. Diagonal 643, 08028 Barcelona, Catalunya, Spain
J Biodiversity Research Institute (IrBIO), Av. Diagonal 643, 08028 Barcelona, Catalunya, Spain

¥ IPMA. I.P,, Av. Brasilia, 1449-006 Lisboa, Portugal

! Departamento de Ecologia, Universidad de Mdlaga, Campus de Teatinos s/n, 29071 Mdlaga, Spain

™ Eco-Ethology Research Unit, ISPA, Rua Jardim do Tabaco 34, 1149-041 Lisboa, Portugal

™ Centro Oceanogrdfico de Gijon, Instituto Espaiiol de Oceanografia (IEO), Av. Principe de Asturias 70 bis, 33212 Gijon, Asturias, Spain

© CESAM, University of Aveiro, Campus Universitdrio de Santiago, 3810-193 Aveiro, Portugal

P Departamento de Fisiologia y Zoologia, Facultad de Biologia, Universidad de Sevilla, Reina Mercedes 6, 41012 Sevilla, Spain

4 Centro de Oceanografia, Laboratério Maritimo da Guia, Faculdade de Ciéncias, Universidade de Lisboa, Avenida Nossa Senhora do Cabo 939, 2750-374 Cascais, Portugal
" Centro de Quimica Estrutural (CQE), Instituto Superior Técnico, Universidade Técnica de Lisboa, Av. Rovisco Pais, 1049-001 Lisboa, Portugal

* Instituto Espafiol de Oceanografia, Centro Oceanogrdfico de Baleares, Moll de Ponent s/n, 07015 Palma de Mallorca, Spain

t Centre of Marine Sciences (CCMAR), University of Algarve, Campus of Gambelas, 8005-139 Faro, Portugal

Y Instituto Cavanilles de Biodiversidad y Biologia Evolutiva, Universidad de Valencia, C/Catedrdtico José Beltrdn, 2, 46980 Paterna, Valencia, Spain

V Institut de Ciencia i Tecnologia Ambientals-Universitat Auténoma de Barcelona, UAB Campus Cn s/n, Cerdanyola del Vallés 08193, Spain

W Centre for Functional Ecology, Department of Life Sciences, University of Coimbra, PO Box 3046, 3001-401 Coimbra, Portugal

* Department of Biology, University of Aveiro, Campus Universitdrio de Santiago, 3810-193 Aveiro, Portugal

Y Departamento de Biologia Animal, Biologia Vegetal y Ecologia, Universidad de Jaén, Campus Las Lagunillas s/n., 23071 Jaén, Spain

ARTICLE INFO ABSTRACT
Article history: Polar marine ecosystems have global ecological and economic importance because of their unique biodiversity
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been highly active in a wide range of disciplines in marine biology of the Antarctic and the Arctic. The main
aim of this paper is to provide a synopsis of some of the results and initiatives undertaken by Portuguese
and Spanish polar teams within the field of marine sciences, particularly on benthic and pelagic biodiversity
(species diversity and abundance, including microbial, molecular, physiological and chemical mechanisms
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Keywords: in polar organisms), conservation and ecology of top predators (particularly penguins, albatrosses and seals),
Polar science and pollutants and evolution of marine organisms associated with major issues such as climate change, ocean
Arctic acidification and UV radiation effects. Both countries have focused their polar research more in the Antarctic
Antarctic

than in the Arctic. Portugal and Spain should encourage research groups to continue increasing their collabo-

ll;/l;rtﬁlgea}"omgy rations with other countries and develop multi-disciplinary research projects, as well as to maintain highly ac-
Spain tive memberships within major organizations, such as the Scientific Committee for Antarctic Research (SCAR),
the International Arctic Science Council (IASC) and the Association of Polar Early Career Scientists (APECS),
and in international research projects.
© 2013 Elsevier B.V. All rights reserved.
Contents

1. Introduction . . . . . . . . . . ...

2. Dynamics of the Antarctic marine food web: the role of top predator-prey interactions in a climate change context — José Xavier, Silvia Lourenco, Filipe
Ceia, Bruno Cruz, José Seco, Rui Vieira, Miguel Guerreiro, Pedro Alvito, Ana Rita Gongalves, Sara Pedro, Tiago Valente, Silvia Tavares, Vitor Paiva,
Alexandra Baeta, Jaime Ramos and Jodo Carlos Marques . . . . . . . . . . . . .. e e e e e e e e e e e e e e e e e 0

3. Contaminant, carbon, nutrient fate and biogeochemistry in polar regions — Jodo Canario, Marta Nogueira and Ana Maria Mota . . . . . . . . . 0

4.  Ecological studies of black-browed albatrosses on the Falkland Islands — Paulo Catry and José Pedro Granadeiro . . . . . . . . . ... . ... 0

5. Understanding shell secretion in bivalve molluscs: the Antarctic clam Laternula elliptica as a model species — Melody Clark and Deborah Power . 0

6.  Microbial plankton during the Arctic winter — Carlos Pedrds-Ali6 and Laura Alonso-Sdez . . . . . . . . . . . . . o v v v v v v v v e 0

7.  Effects of global warming and ice melting on the microbial food web in polar regions: thresholds of sustainability — Dolors Vaqué, Susana Agusti, Ester Serrdo,
Gareth Pearson and Carlos M. Duarte . . . . . . . . . . L L L L e e e e e e e e e e e e 0

8.  Distribution of meroplankton in West Antarctica — Elsa Vazquez and Julia Ameneiro . . . . . . . . . . . . . . . .. 0

9.  Pelagic-benthic coupling over the Antarctic continental shelf — Enrique Isla, Elisabet Safié, Josep-Maria Gili, Sergi Rossi, Albert Palanques . . . . . . 0

10.  Biodiversity of high Antarctic marine benthic biota — Josep-Maria Gili, Pablo ]. Lopez-Gonzalez, Nria Teixid6 and Codavonga Orejas . . . . . . 0
11.  Biodiversity, ecology, biogeography and evolution of the Antarctic benthic hydroids — Alvaro L. Pefia Cantero . . . . . . . . . . . . ... .. 0

12.  The ACTIQUIM project: chemical and biological diversity in the Southern Ocean — Conxita Avila, Francisco J. Cristobo, Laura Nufiez-Pons, Sergi Taboada,

and Blanca Figuerola . . . . . . . . . .. ... ... ... ...

.................................... 0

13.  Effect of ocean acidification, temperature and UV radiation in polar seaweeds — Francisco ]. L. Gordillo, Elena Moreira, Benjamin Vifiegla, Raquel Carmo-

naand Carlos JIMENEZ . . . . . . . . . L L e e e e e 0
14.  Penguins as sentinels of Antarctic Marine Ecosystem: global change effects — AndrésBarbosa . . . . . . . . . . . ... ... ........ 0
15.  Final considerations and future perspectives . . . . . . . . . . . L L.l o e e e e e e e e e e e e e 0
Acknowledgments . . . . . . .. L e e e e e e e e e e e e e e e 0
References . . . . . . . . . e e e e 0

1. Introduction

Major scientific investigations have been carried out in the polar re-
gions, including those related to marine sciences on which this review is
centered, by scientists from more than 60 countries worldwide, in the
last 200 years (Krupnik et al., 2011). The Southern Ocean and the Arctic
Ocean play unique and critical roles for both the physical Earth system
and its overall ecology by both strongly influencing the climate and har-
boring unique and diverse biological communities (ACIA, 2005; Turner
et al., 2009). Portugal and Spain have been very active in carrying out
studies related to polar science in the last two to three decades, partic-
ularly in the Antarctic region (Xavier et al., 2006b).

As a new country carrying out polar research, Portugal was
highlighted as a successful example of a recent emergent polar nation
during the International Polar Year (Schiermeier, 2009). Portuguese
researchers have been regularly involved in polar science, mainly in
the Antarctic, through other countries' national programs (Xavier et
al., 2006b). In the last 10 years, the number of Portuguese researchers
has increased considerably, especially due to the impetus of the Inter-
national Polar Year. Portugal defined a strategy for polar science in
2006 (Xavier et al., 2006b) and established a successful scientific re-
search program, PROPOLAR, and an educational program, LATI-
TUDE6O! (Kaiser et al., 2010). Portugal also joined several major
polar organizations, including the Scientific Committee for Antarctic
Research (SCAR) in 2006, the Association of Polar Early Career Scien-
tists (APECS) and the European Polar Board (EPB) in 2007, signed
the Antarctic Treaty in 2010 and has been involved in major polar re-
search and outreach outputs (Baeseman et al., 2011; Zicus et al.,
2011). Portuguese scientists have been awarded some of the most im-
portant polar research awards nationally and internationally (e.g.
Marta T. Muse prize from the Tinker Foundation).

Marine biology research by Portuguese scientists in the polar re-
gions started with Luiz Saldanha in the 1970s/1980s via collaboration
with the French Antarctic program (Ré et al,, 2001; Saldanha, 1983,
1991; Saldanha et al., 1990a,b). This pioneering example was followed
by Antarctic research from teams from the University of the Azores,
ISPA — Instituto Universitario, the Centre of Marine Sciences of the Uni-
versity of Algarve (Xavier et al., 2006b), IPMA and the Institute of Ma-
rine Research of the University of Coimbra, among others, working
particularly with UK, France, Norway and Canada (see below).

Marine biology research could also potentially be considered as the
origin of the Spanish polar research activity. In the austral summer of
1986-1987, the first scientific expedition in Antarctica was organized
by the Spanish Institute of Oceanography (IEO) using two fishing ves-
sels, the Nuevo Alcocero and the Pescapuerta IV, to study marine Ant-
arctic species and their potential for commercial fisheries. In 1986,
the first field camp was also established on Livingston Island to prelim-
inary map where the future Spanish Antarctic base Juan Carlos I would
be located. At the same time, several marine biology studies were car-
ried out. These activities were the result of previous scientific work car-
ried out sporadically by some researchers, which contributed to Spain
being integrated into different international organizations (see
below). Dr. A. Ballester and Dr. ]. Castellvi from the Marine Fisheries In-
stitute (Spanish Research Council) played a key role in this initiative. In
1982, Spain became an observer member of the Antarctic Treaty, inte-
grating its consultative board in 1988. In 1987, Spain became an asso-
ciate member of the Scientific Committee on Antarctic Research
(SCAR) and was admitted as a full member in 1990. Spain has also re-
cently been admitted as an observer member of the Arctic Council (in
2006) and of the International Arctic Science Council (IASC, in 2009).

More than twenty years later, Spanish polar research, specifically
polar marine biology, has matured and expanded as evidenced by Spain's
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