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Marine EcoSystems and Sustainability Conference

INTRODUCTION

The Marine EcoSystems and Sustainability (MESS) conference is related to the ECOSUMMER Marie Curie training project (ECOsystem approach to SUstainable Management of the Marine Environment and its living Resources). This project has provided postgraduate training to 21 “early stage researchers” (mainly PhD students) and involves eight universities and marine science institutes within the UK, Spain and Greece.

The theme of the conference is the sustainable management of living marine resources and is the culmination of the 4 year Marie Curie training project.
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Discards and bycatch issues in the ecosystem approach.
Bellido J M
Instituto Español de Oceanografía, Centro Oceanográfico de Murcia (IEO), C/ Varadero 1, Apdo 22. San Pedro del Pinatar. 30740 Murcia (Spain).
Nowadays it is evident that discard practices constitute a purposeless waste of valuable living resources which plays an important role in the depletion of fish populations. Furthermore, discard practices may produce a number of adverse ecological impacts due to ecosystem changes in the overall structure of trophic webs and habitats which could risk the sustainability of fisheries. The capture of juvenile individuals of target species results in lower catch opportunities for those species in the future (growth overfishing) as well as a reduction in the spawning biomass since the juveniles caught will not contribute in future spawning seasons. The discard of mature individuals of target species represents a waste and immediately reduces the spawning biomass of that stock (spawning overfishing). The capture and discard of fish, crustacean, sea bird or sea mammal species which are not targeted by fisheries, is an unnecessary negative impact on the marine ecosystem as it affects both its functioning as well as its biodiversity negatively without providing any benefits to society. As a consequence, the fishing industry is also affected negatively in two main ways: firstly because fish which are killed without contributing to the income of the sector will not contribute to the income in the future either. If the fish were left to live and grow in the sea they would be available as an economic resource in the future; secondly, the fishing industry will be affected because in the longer term it is dependent on a healthy marine ecosystem. 
The challenge is to contribute to the minimization of the adverse ecological and environmental impact of fishing activities (on board as well as on shore), by helping fleets to comply with the so-called “no-discards” and “zero-waste” policies of European Commission. Reduction of unwanted by-catch by better understanding of fish behaviour, avoiding fishing mortality on non-commercial species and permitting easy location of species demanded by industry (with subsequent reduction of fuel consumption) is one of the main objectives pursued. 
Understanding the coupling between small pelagic fishes and marine top predators using ecosystem-based surveys.
Certain G1, Masse J2, Van Canneyt O3, Petitgas P2, Doremus G3, & Ridoux V3
1Norwegian Institute for Nature Research (NINA), NO-7485 Trondheim, Norway.
2Ecology and Model for Halieutic (EMH), IFREMER Nantes, France.
3Center for Research on Marine Mammals (CRMM), Université de La Rochelle, France
Achieving a good understanding of the “vertical” relationships existing between marine prey and predator community, as well as of “horizontal” relationships existing within each of these two communities, is a great step toward an integrated understanding of the functioning of pelagic ecosystems. The PELGAS (PELagique GAScogne) scientific cruises in the Bay of Biscay, France, are systematic ship-based surveys that focus on the whole pelagic ecosystems, with a particular attention paid to acoustic sampling of small pelagic schooling fishes. They are led each spring (in May) since 2000 under the direction of IFREMER (EMH team, Nantes). Since 2003, a systematic visual census of top predators (seabirds and cetaceans) has been simultaneously conducted on board by the CRMM (Center for Research on Marine Mammals). Between 2003 and 2008, near 24 000 km of transects have been covered, along which both small pelagic fishes and marine predators have been sampled simultaneously. To summarise the relationships existing within the upper-part of the pelagic food web in the Bay of Biscay in spring, we carried out a classical multivariate analysis of a series of k-tables using PELGAS data, in order to capture the most stable part of the sampled spatio-temporal pattern. Our analysis reveals several prey-predator-fisheries associations that can be understand as functional groups in the Bay of Biscay Ecosystem. 
Sustainable exploitation of temperate fish stocks.
Cook R 

Marine Scotland, Marine Laboratory, PO Box 101, 375 Victoria Road, Aberdeen, AB11 9DB, UK.

The theory of Maximum Sustainable Yield (MSY) underpins many fishery management regimes and is applied principally as a single species concept. Using a simple dynamic biomass production model we show that MSY can be identified from a long time series of multi-stock data at a regional scale in the presence of species interactions and environmental change. It suggests that MSY is robust and calculable in a multispecies environment offering a realistic reference point for fishery management. Furthermore the demonstration of the existence of MSY shows that it is more than a purely theoretical concept. There has been an improvement in the status of stocks in the Northeast Atlantic but our analysis suggests further reductions in fishing effort would improve long term yields. 
Genetic tools for the management of Mussel (Mytilus) species in Scotland. 

Dias J P1, 2, Piertney S2, Davies I M1 and Snow M1
1Marine Scotland Marine Laboratory, 375 Victoria Road, Aberdeen AB11 9DB, UK. 
2Institute of Biological and Environmental Sciences, University of Aberdeen AB24 2TZ, UK.

Mussel cultivation is the most rapidly growing sector of the Scottish shellfish aquaculture industry, production having increased from 262 tonnes to 5869 tonnes (worth £5.9 million) in the last two decades. Until recently, mussel production in Scotland was considered to be based exclusively on Mytilus edulis, the native species. However, the sympatric occurrence of M. edulis, Mytilus trossulus, Mytilus galloprovincialis and their hybrids in cultivation has recently been reported, and significant production losses attributed to the presence of fragile shelled M. trossulus. In order to put in place effective management strategies towards minimizing M. trossulus impact, an understanding of these species abundance, distribution and origin is required. 

Here we have developed DNA-based molecular assays for the detection and surveillance of the different Mytilus species in Scotland. We have found M. trossulus to have a relatively restricted distribution in Scottish waters. We have explored several potential management strategies, based on differences in the settlement preferences of M. trossulus and M. edulis and their spawning asynchrony, aimed at favouring M. edulis production at mixed-species sites. However, close similarity between these species and the impossibility of controlling important environmental and biological factors influencing mussel spat settlement and spawning, suggest such strategies to be too unpredictable for effective use by the industry. Due to differences in regulations regarding farming and management of native versus alien species, we are also currently establishing the origin of M. trossulus using a phylogeographic approach. 

Further management approaches such as the elaboration of a code of good practices for the industry and fallowing of M. trossulus aquaculture sites are currently being considered. This project was undertaken in close collaboration between science, government and industry. It promoted the establishment of collaborative research and management, making a valuable contribution towards the sustainability of the Scottish shellfish industry.

Restoring sea fisheries: Integrating complex population structures, habitat dependencies, trophic realities and keystone species.
Recksiek C W1,  Appeldoorn R S2 , Erzini K3, Volson B1, Lawson D D4, Downing S L1, Lankin K F1, Reich D A1, & Grant J S1
1Fisheries, Animal and Veterinary Science, University of Rhode Island, Kingston  RI 02881  USA 

2Marine Sciences, University of Puerto Rico, Mayagüez  PR 00681-9013  USA
3Centro de Ciências do Mar, Universidade do Algarve, Campus de Gambelas 8005-139 Faro 4Protected Resources Division, NOAA Fisheries Southwest Region, 501 W. Ocean Boulevard, Suite 4200, Long Beach  CA 90803  USA
Marine fisheries have been adversely affected by ecosystem-level phenomena caused by fishing, yet these impacts are not generally considered in the management process.  Traditional fisheries management is heavily based on models that ignore biological factors such as spawning behaviours, habitat and forage dependencies, and the apparent structure of marine ecosystems before human involvement. This paper proposes a necessary set of basic conservation principles that must be satisfied before exploitation of a particular stock is permitted. These principles are grounded in natural history realities and include: (1) protection of spawning animals and substocks; (2) protection of juveniles from bycatch and habitat degradation; (3) conservation of forage species that support growth and survival of desired predator stocks; and (4) protection of species that appear to structure the ecosystem in which the stock evolved (i.e., keystone species). General principles such as these are critical to the development of true ecosystem-based management and a course of action that favours restoration, conservation, and fishery production. To meet these objectives, this paper advocates measures such as the implementation of temporal marine reserves, gear restrictions, and highly conservative quotas of forage species complexes. This paper also advocates the use of local management paradigms that incorporate the local ecological knowledge of experienced fishermen.
A Geographical Information System for 4D Marine Datasets.
Fernandes R1 & Valavanis V1

1Hellenic Center for Marine Research, 71003 Heraklion, Crete, Greece

In many disciplines, large data collections are increasingly emerging as one of the most important resources.  In domains as diverse as global climate change, high energy physics and computational genomics, the data volume already reaches terabytes and will soon approach petabytes.  This is the case in marine sciences.  The accumulated large amount of marine datasets, coming from diverse sources such as remote sensing or electronic sensors, must be efficiently stored to be queried by marine scientists according to specific criteria (e.g. where are areas that simultaneously have a temperature between 10 and 15ºC, salinity greater than 35 psu and chlorophyll greater than 0.003 mg/m3?) and display these queries in 3D graphics.  We present a distributed and scalable GIS-like tool for the storage, selection and visualization of 4D marine datasets. The aim of this tool is to standardize the variety of data available for the water column and support marine biologists in manipulating 4D marine datasets. It enables answering specific environmental and biological questions regarding ocean processes and essential fish habitat mapping in three dimensions over time.

Fine scale population structure of bottlenose dolphins (Tursiops truncatus) off Galician waters, NW Spain.
Fernández R1,2, Pierce G J1,3, Santos M B3, López A2, García-Tiscar S4, Newton J5, Lens S3, Piertney S1.

1School of Biological Sciences, University of Aberdeen, Aberdeen, AB24 2TZ, UK.

2CEMMA, Ap. 15, 36380 Gondomar, Spain.

3Instituto Español de Oceanografía, Cabo Estay, Canido, P.O. Box 1552, 36200, Vigo, Spain.

4Ecology Department, Universidad Autónoma de Madrid, 28049, Madrid, Spain.

5NERC Life Sciences Mass Spectrometry Facility, SUERC, Rankine Avenue, East Kilbride, G75 0QF, Scotland.

Bottlenose dolphins are known to have high dispersal capabilities that could lead to genetic connectivity. However, local resident populations are found worldwide as happens in southern Galicia (NW Spain). The aim of this research is to explore whether population substructure and habitat segregation do exist within the Galician bottlenose dolphin community. In the present study, samples from 43 bottlenose dolphins stranded or by-caught in Galicia between 1994 and 2008 were genotyped at 10 microsatellite loci and sequenced at the highly variable mitochondrial control region. In addition, variability of stable isotope ratios (δ13C and δ15N) was assessed for 43 dolphins (5 calves, 38 juveniles and adults) stranded or by-caught in Galicia between 1998 and 2007. Genetic results highlighted the existence of two populations in the area and dolphins from southern Galicia were assigned to a single genetic group. Seven dolphins were classified as possible migrants between putative populations as their genetic makeup did not correspond with their geographical stranding location. Values of δ13C and δ15N were significantly different between the two populations, suggesting resource specialization and partitioning. Dolphins from southern Galicia (inhabiting coastal inlets) showed more variation in their diet, higher trophic levels and greater δ13C compared to animals from northern Galicia (present in more open waters). The existence of fine scale population substructure should be considered in the future designation of Special Areas of Conservation (SACs) for the species as required by the European Habitats Directive.

How depth reception can affect the distributions of marine organisms.

Fraser P.J

Institute of Biological and Environmental Sciences (IBES), Zoology Department, College of Life Sciences and Medicine, University of Aberdeen, Tillydrone Avenue, Aberdeen, AB24 2TZ, UK.
Depth reception is known to be a property of angular acceleration receptors in the vestibular systems of crabs and sharks, and clearly is found in a variety of other marine animals. Resting activity is known to be modulated by small changes in hydrostatic pressure which is a natural proxy for depth. Such modulation follows at up to tidal periods greater than 12 hours, with two directional classes of units known in crabs. The hydrostatic pressure sensing system hence is one of the most tonic, non adapting sensory systems known.  Depth reception is now thought to underlie a variety of significant processes involved in the orientation and locomotion of marine animals ranging from the synchronizing of tidal rhythms to the spectacular compensatory swimming maintaining station in vertical currents which has been shown to account for the horizontal distributions of plankton in inshore bays.

Interactions of sperm whales (Physeter macrocephalus) and bottom-set longlines for toothfish in the High Seas of the Southwest Atlantic.
Goetz S, Laporta M, Portela J & Pierce G J
Instituto Español de Oceanografía (IEO), Cabo Estay – Canido, Apartado 1552, 36200 Vigo, Spain
Sperm whale (Physeter macrocephalus) depredation, i.e. damage or removal of toothfish hooked on bottom-set longlines, can cause considerable economic loss for Spanish fishing vessels operating in SW Atlantic waters. The fishery is also known to have high by-catch rates of seabirds. The main goal of the study was to assess the extent of sperm whale depredation and seabird by-catch in a largely unexplored fishing area and to test the potential of different longline designs, including so-called “umbrellas”, for minimizing depredation. Moreover, we investigated how sperm whale sightings, depredation and catch rates are related with each other and to environmental and fishery related variables using General Additive Modelling (GAM). Data were collected during 297 hauls on a commercial longliner between November 2007 and April 2008 in international waters of the SW Atlantic. During our study sperm whales were sighted during 35% of hauls, always during gear retrieval and usually solitary although groups of up to 5 animals were seen. Sightings were related to time of day, moon phase and SST. Damage to fish was observed during 8% of hauls and sperm whales were sighted during 71% of these depredation events. The overall depredation rate (0.44% of total toothfish catch) was low, but assumed to be underestimated since sperm whales were also suspected to take entire fish from the line without leaving visual evidence. The MBEDs proved to be highly effective in preventing accidental by-catch of seabirds in our study, and suggested to be efficient in constraining the sperm whales from taking large quantities of catch from the longline. Nevertheless, they could not prevent depredation completely and, at the same time, they reduced catches significantly. Fishermen and longline associations should be encouraged to become active participants in the improvement of existing and the development of new longline designs. 
Deep-sea benthic community response to a simulated sedimentation event in two contrasting sites.
Gontikaki E1,2, Mayor D.J1, Polymenakou P.N3, Narayanaswamy B.E2, Tselepides A4, Witte U1
1Oceanlab, School of Biological Sciences, University of Aberdeen, Aberdeen, AB41 6AA, Scotland

2Scottish Association for Marine Science, Dunstaffnage Marine Laboratory, Oban, PA37 1QA, UK
3Hellenic Centre for Marine Research, Heraklion, Crete, 71003, Greece

4Department of Maritime Studies, University of Piraeus, 40 Karaoli & Dimitriou st., 185 32 Piraeu, Greece

Phytoplankton, faecal pellets and other organic material, collectively known as phytodetritus, slowly sink into the deep sea and serve as food for a range of organisms. The fate of phytodetritus in deep sea sub-arctic and temperate sediments was investigated in the Faroe-Shetland Channel (FSC) and Eastern Mediterranean (E.Med) by means of 13C pulse-chase experiments. The Faroe–Shetland Channel is considered mesotrophic with bottom water temperature at 0oC or below, while Eastern Medterranean is extremely oligotrophic with bottom water temperature reaching 13oC. This study will provide further insight on the environmental parameters that drive biologically mediated carbon cycling and will enhance our knowledge on short-term carbon remineralization processes in sub-arctic and temperate sediments. 

A phytodetritus sedimentation event was simulated by adding 13C-labelled diatoms to replicate sediment cores retrieved from 1000 m in the FSC and E.Med. Additional cores without the addition of diatoms were maintained as controls. All cores were incubated at ambient temperature for 6 days. The response of the benthic community to the diatom addition was analysed in terms of respiration (accumulation of 13CO2 in the overlying water and oxygen consumption), uptake of the 13C-label into benthic fauna and incorporation of 13C into bacterial tissue.  Bacterial uptake was calculated indirectly by measuring the incorporation of 13C into bacterial phospholipids (PLFAs). 

Immunodetection in the marine field.

Garet E, Pérez D, Mantilla L, Calvo J, Lorenzo S, Fuentes J, González-Fernández A
Immunology Laboratory, Universidad de Vigo , Edificio de Ciencias Experimentales, Campus Lagoas Marcosende,  36310, Vigo, Spain.

The innovative technique of monoclonal antibodies (mAbs) developed by Köhler and Milstein in 1975 has revolutionized not only the biomedical field, but also other sciences. Here, we show some examples of its potential application in Marine Biology and Ecology, especially in the mussel sector and with marine toxins. There are at least three aspects in which immunology promises to be a powerful tool for helping to optimize the yield of this activity: 1/ marine toxins produced during blooms of toxic microalgae species, which force a halt in the production of bivalves. The use of mAbs to improve the monitoring of toxic algae blooms could minimize such problems.  2/ The detection of toxins in the bivalves. Although the most commonly used method, internationally, is a bioassay (injection of mice with bivalve extracts), immunoassays using mAbs against the toxins may be an alternative method. 3/ The development of immunological techniques for an accurate identification of mussel larvae: the mAbs can distinguish mussel larvae from other bivalve larvae (very similar in morphology), allowing analysis of the spatio-temporal distribution of the larvae with the aim of optimizing the production of mussels. Moreover, the use of immunological techniques is helping to improve species discrimination, fishing control, the handling of aquaculture, toxin controls and ecological studies, such as those about the immune system of diverse marine organisms. 
Assessment of the deep water trawl fishery off the Balearic Islands (western Mediterranean): from single to multi-species approach.
Guijarro B1,2, Tserpes G2, Moranta J1 & Massutí E1

1Instituto Español de Oceanografía, Centre Oceanogràfic de les Balears, Moll de Ponent s/n, 07015 Palma, Spain

2Hellenic Centre for Marine Research (HCMR), Institute of Marine Biological Resources, P.O. Box 2214, 71003 Poros, Heraklion, Greece

We assess the bottom trawl fishery developed on the slope off Balearic Islands (western Mediterranean), from different sources of information: (i) data obtained during experimental bottom trawl surveys developed annually since 2001; (ii) daily sale bills from the bottom trawl fleet, available since 2000. Considering both hydrographical and geomorphologic conditions, the study area was divided in four geographical sectors. Uni- and multivariate techniques were applied to identify assemblages and their main species, and to investigate the influence of environmental variables in the slope communities. Fishery-independent and fishery-dependent indicators were calculated, both at community and specific level, for the assemblages identified. In both cases, they were summarized using the Traffic Light approach. Three assemblages have been identified in the slope trawl fishing grounds off the Balearic Islands: (1) the almost unexploited shelf break, where teleosts predominate; (2) the upper slope, where teleosts still predominate but crustaceans are also very important (with Nephrops norvegicus as target species); (3) and the middle slope, where crustaceans predominate (with Aristeus antennatus as target species). Depth was the main factor affecting the species composition of the assemblages, although other factors such as area, year and level of effort also affect. Indicators estimated from both set of data suggested an improvement in the state of assemblages on the upper slope, which can be related to a decreasing trend found in the fishing effort exerted in this depth range. Similar results were obtained for N. norvegicus, although the results suggest the influence of other factors than fishing impact in the state of this resource. Indicators from the middle slope showed differences for both sets of data, with very distinct results for A. antennatus. The characteristics of both data sources are discussed as responsible of these differences.

Assessing Octopus vulgaris distribution using Maximum Entropy model.

Hermosilla C1, Valavanis V2, Rocha F1 & Quesada H3

1 Depto. Ecología y Biología Animal, Facultad de Ciencias del Mar, Universidad de Vigo. Spain.
2 Marine Geographic Information Systems, Hellenic Center for Marine Research, Crete, Greece

3 Depto. Bioquímica, Genética e Inmunología, Facultad de Biología, Universidad de Vigo

The common octopus (Octopus vulgaris), the most important commercially harvested octopus species, is distributed in temperate and tropical waters of Mediterranean Sea, eastern and western Atlantic and some areas in the north western Pacific. Its populations are typically unstable and respond rapidly to changes in environmental conditions and paralarval and juvenile mortalities. In this study a new approach is proposed to study and model Octopus vulgaris distribution, the so called Maximum Entropy Model (maxent). This model predicts which areas satisfy the requirements of the Octopus and evaluates which variables have more importance for its distribution. The model was implemented recovering geographical information from more than 250 presence data collected from surveys data and bibliographical records. For every presence data the following set of environmental data was gathered: sea surface temperature (SST in ºC), salinity (‰), chlorophyll-α (CHLA in mg/m³), precipitation, sediment type, wind speed, wind direction and euphotic depth (m). The results of the analysis showed that SST is the main variable involved in Octopus vulgaris distribution. These results were contrasted with the available literature.
Diet of Mediterranean monk seals (Monachus monachus).
Edridge A1, Hernandez G1, Pierce G J1, Santos M B1, Dendrinos P2, Psaradelli M2, Tounta E2, & Androukaki E2

1School of Biological Sciences, University of Aberdeen, Zoology Building, Tillydrone Avenue, Aberdeen, AB24 2TZ, UK

2MOm/ Hellenic Society for the Study and Protection of the Monk Seal, 18 Solomou Str. GR-10682 Athens, Greece

The Mediterranean monk seal is a critically endangered species facing a range of threats including fishery interactions. Its diet was investigated as part the LIFE project "Monk Seal and Fisheries: Mitigating the conflict in the Greek Seas". Stomach contents were obtained from 27 carcasses collected in Greece between 1997 and 2008, including males and females, pups and adults. In total, 530 prey items from 71 species were identified, including 266 cephalopods (50%), 253 fish (48%), and a few other molluscs (1.6%) and crustaceans (0.4%). Faecal samples were collected but contained no identifiable prey remains. Octopuses, Octopus vulgaris (34% by number) and Eledone cirrhosa (11%), were the most numerous prey and probably form the largest part of prey biomass. Fish of the families Sparidae (28%) and to a lesser extent Scorpaenidae (3%), Congridae (2.5%) and Atherinidae (2.5%) were also numerically important. Most prey species were of commercial importance in fisheries. Multivariate analysis (redundancy analysis, RDA) suggested that diet varied according to cause of death and seasonally, although statistical significance was marginal (reflecting the small sample size). Sparids occurred more frequently in deliberately killed animals than in those that died naturally. The small population size of monk seals means that their total consumption of fish and cephalopods in the Mediterranean is rather low. However, the fact that nine (1/3) of the animals sampled had been deliberately killed and the predominance of commercial fish species in the stomach contents confirm the high probability of interactions between monk seals and commercial fishing activities. 

Environmental drivers of the anchovy/ sardine complex in the Eastern Mediterranean.

Katara I1, Pierce G J1, 2, Illian J3, Scott B E1

1School of Biological Sciences (Zoology), University of Aberdeen, Tillydrone Avenue, AB24 2TZ Aberdeen, UK

2Centro Oceanográfico de Vigo, Instituto Español de Oceanografía, P.O. Box 1552, 36200 Vigo, Spain

3School of Mathematics and Statistics, University of St. Andrews, The Observatory, Buchanan Gardens, KY16 9LZ St. Andrews, UK

The anchovy/ sardine complex is important for fisheries in some of the largest upwelling systems in the world. Synchronous, but out of phase, fluctuations of the two species in distant parts of the oceans have prompted a number of studies dedicated to determining the phenomena, atmospheric and oceanic, responsible for the observed synchronicity, and the biological mechanisms behind the population changes observed for the two species. Anchovy and sardine are of high commercial value for the fishing sector in Greece. The current study investigates the impact of large-scale climatic indices on the anchovy/ sardine complex in Hellenic seas. Multiple time series of landings for both species for 18 sub-areas were analysed in relation to teleconnection indices and local environmental variability. The connection between the teleconnection indices and local weather/ oceanic variation was also examined in an effort to describe physical mechanisms that link large-scale atmospheric patterns with anchovy and sardine. The West African Summer Monsoon, East Atlantic Jet and Pacific North American (PNA) pattern exhibit coherent relationships with the landings of the two species. The first two modes of atmospheric variability are prominent patterns during the summer months, when sardine is spawning and anchovy juveniles are growing. PNA is related with ENSO events. Sea Surface Temperature appears as a significant link between atmospheric and biological variability either by favouring the growth of sardine or as a proxy for oceanic features, indicating the positive influence of productivity-enhancing oceanic structures on both species. However, at a local scale, other parameters, such as wind and Sea Surface Height, describe air-sea variability that affects the anchovy/ sardine complex. These relationships are non-linear and in agreement with previous studies stressing the importance of optimal environmental windows. Differences in the response of the two species to environmental forcing and possible interactions between the two species, either direct through competition, or indirect through the food web, also became apparent.  

Phytoplankton assemblages in a productive Mediterranean coastal wetland: Kalloni solar saltworks, Greece.
Evagelopoulos A1, Spyrakos E2 & Koutsoubas D1
1Department of Marine Sciences, University of the Aegean, 81100, Mytilene, Greece     
2Applied Physic Department. 2 Biochemistry, Genetic and Immunology Department, 3Aquatic Ecology,University of Vigo. Spain.
Nutrient rich water from the productive Kalloni Gulf enters Kalloni solar saltworks almost year-round and nutrients are concentrated in the brine, sequestered in the bottom sediment of the ponds or assimilated by phytoplankton, microphytobenthos and macrophytes. The net result has been a continuous accumulation of organic matter in the bottoms of the ponds over the past few years. The aim of this study is to describe the spatial structure and seasonal variations of the phytoplankton assemblages (nano- and microphytoplankton) at the low salinity (<100 psu) ponds of the saltworks and to identify important controlling factors. A combination of phytoplankton descriptors (taxonomic composition, cell density, biomass) and environmental parameters (physical, chemical, biological, meteorological) were measured by means of two seasonal samplings that were carried out at seven sites along the salinity gradient. Phytoplankton assemblages consisted of estuarine and coastal species belonging mostly to Bacillariophyceae, Dinophyceae, Cryptophyceae, Euglenophyceae, Prasinophyceae and Cyanophyceae. The assemblages were found to be spatially heterogeneous and seasonally variable: Blooms of Euglena acusformis and Myrionecta rubra (an autotrophic ciliate) were recorded at the lower salinity ponds in autumn, whereas a bloom of prasinophycean algae was documented at the higher salinity ponds in summer. Phytoplankton is apparently an important component of the primary producers in the study area and its spatial structure and seasonal dynamics are seemingly controlled by factors such as the salinity gradient, the distance from the sea and the considerable but seasonally variable inputs of new nutrients from the sea and nutrients regenerated within the ponds. 

Bioavailability of dissolved organic matter in marine systems

Lønborg C 1,2 &  Álvarez–Salgado X.A2

1Scottish Association for Marine Science, Dunstaffnage Marine Laboratory Oban, Argyll, PA37 1QA, United Kingdom

2CSIC, Insituto de Investigacións Mariñas, Eduardo Cabello 6, 36208 Vigo, Spain
The bioavailability and bacterial degradation of dissolved organic matter (DOM) were determined from the oligotrophic surface open ocean to highly productive coastal waters.  A total of 1629 bioavailability observations for DOC, 749 for DON and 381 for DOP were collected from different databases and published articles.  DOC concentrations varied between 38 and 514 µmol L–1, 23 ± 12% (average ± SD) of which was bioavailable (BDOC). DON ranged from 4.4 to 36.4 µmol L–1 and the bioavailable fraction (BDON) represented 39 ± 16% of DON. Finally, the concentrations of DOP varied from 0.06 to 0.52 µmol L–1, 64 ± 26% of which was bioavailable (BDOP). Bioavailability increased in the sequence DOP > DON > DOC in all systems in agreement with the decreasing lability of phytogenic phosphorus compounds, proteins, carbohydrates and lipids. Positive linear relationships were found in all systems between dissolved organic matter (DOM) and bioavailable DOM (BDOM), with regression slopes not significantly different from 1:1, suggesting that BDOM controls the variations of DOM concentrations in all types of marine systems. 

What structures fish communities in the South Aegean: fishing or habitat?
Longo C1,2 , Pierce G J1, Peristeraki P2 & Tserpes G2
1School of Biological Sciences (Zoology), University of Aberdeen, Aberdeen, UK
2Fisheries Department, Hellenic Centre for Marine Research (HCMR), Crete, Greece

Fishing has altered community properties such as size-structure and mean trophic level in marine ecosystems worldwide. Presently, Mediterranean ecosystems are also witnessing changes in species distributions due to increased temperatures coupled with the introduction of tropical species through the Suez Canal and ballast waters. Thus, the community structure of Mediterranean fish is rapidly changing under the pressure of several drivers and should be studied. Size-spectra (the distribution of a community metric across individual body size classes) provide a simple modelling method to capture aspects of marine communities such as trophic structure and productivity. Biomass size-spectra parameters have been used as indicators of fishing exploitation. Also diversity size-spectra (the distribution of a diversity metric across individual body size classes) can be informative of fishing induced changes in ecological dynamics. In fact, since fish change diet and aggregation patterns as they grow in size, different ecological constraints may determine the number of species coexisting (species richness) and their relative abundances (species evenness) at different fish size ranges. To test the effects of fishing on both size and trait-based aspects of demersal fish of the South Aegean Sea, the heavily fished area of the Cyclades plateau was compared with the lightly fished area of Northern Crete. To account for the role of environmental parameters, the spatial distribution of primary productivity was also explored.
While the spatial distribution of large fish biomass and diversity was found to be highly correlated with primary productivity, fishing effort provided a better explanation for small fish spatial patterns. This suggests that the size structuring of fish community biomass and diversity must be taken into account to understand and monitor human impacts and that both habitat and fishing need to be taken into account.
Cetaceans and climate change in northwest Europe: What, where, why, when?

MacLeod C.D
School of Biological Sciences (Zoology), University of Aberdeen, Tillydrone Avenue, Aberdeen, AB24 2TZ, UK.
As top predators, cetaceans can be used as indicators for environmental impacts on marine ecosystems. Climate change can potentially affect cetaceans in a number of ways. Currently, the best studied impact is the effect of changes in water temperature on species ranges.  It has been predicted that the ranges of 91% of marine cetacean species will be affected by climate change, and that certain ecological characteristics make some species more vulnerable than others. In terms of the waters around northwest Europe, the species at the greatest risk is thought to be the white-beaked dolphin, while the common dolphin is expected to benefit the most. Given this framework, we studied the distribution of cetacean species in northwest Europe and found a number of past and current changes which are consistent with these predictions. In particular, the occurrence of white-beaked dolphins has declined since the 1990s, while the distribution of common dolphin is currently expanding rapidly as waters have warmed.  It is not clear why the ranges of many cetacean species are so tightly linked to water temperature.  However, an analysis of the thermal niche of the common dolphin suggests that it is due to direct physiological effects on thermal biology. As a result, cetacean species can act as good, and rapid, indicators for the effects of climate change on a variety of marine ecosystems. While we can measure what has already happened in the past or what is happening at present, it is also beneficial to know what is likely to happen in the future.  As a result, we have used ecological modelling to predict how the distribution of some key cetacean species are likely to change under various emission scenarios over the next century to provide a assessment of what the future may hold for northwest European marine ecosystems

Monitoring Ichthyofaunal changes arising from the development of a new oil and gas facility in the North Sea.
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The oil and gas industry has been part of the North Sea for over 40 years. A key issue is the relationship between the installations and the local fish assemblage. The structures act as Fish Aggregation Devices, and as encrusting fauna colonize the hard substrate the platform acts as a de facto artificial reef, providing shelter and feeding habitat. Through the SERPENT partnership, we monitored the area of a new oil platform situated 55km northeast of Peterhead before and after the construction and activity of the installation. The use of baited underwater camera (BUC) to sample demersal fish is becoming increasingly considered as an alternative to traditional survey methods to estimate fish numbers, particularly in environments that contain sensitive habitats or species. 

Prior to platform installation, baseline surveys were carried out in 2004 and 2005. The predominant fish species were whiting (Merlangius merlangus), haddock (Melanogramus aeglefinus), flatfish (mostly common dab, Limanda limanda) and hagfish (Myxine glutinosa) with no cod or saithe observed.  Whereas maximum numbers (MaxN) of the three firsts species showed no statistical differences between the future area of the platform and the control site in 2005, after the construction (2007), there were larger numbers of Haddock, flatfish and hagfish and a decline in whiting maximum numbers. The MaxN of both whiting and flatfish was influenced by the light level but not current velocity. The effect of current speed on the MaxN of haddock (Melanogramus aeglefinus) was significant but collinear with the inter-annual effect and it was not possible to say which variable was causal. The MaxN of hagfish (Myxine glutinosa) was strongly related to current speed in a complex, non-linear way with a predicted upper current speed threshold above which MaxN declined.

Study of relationships between marine mammal and environmental variables in relation to fishing activity in Galician waters
Torres-Palenzuela J M 1, Santos-Diniz T.C2, Spyrakos E 1, Martinez-Igelsias G2 & Pierce G.J3
1 Dep. Applied Physics. Science Faculty. University of Vigo. Lagoas Marcosende, 36310, Vigo, Spain

2 Instituto Español de Oceanografía.Centro Oceanográfico de Santander.Promontorio San Martín, s/n.39080  Santander.

3School of Biological Sciences (Zoology), University of Aberdeen, Tillydrone Avenue, Aberdeen AB24 2TZ – UK

This study related oceanographic and physiographic features to cetaceans’ diversity and abundance rates along Galician waters. Sea surface temperature and Chlorophyll-a concentrations estimated from space-borne remote sensors. A Geographic Information System (GIS) allowed the exploration and visualization of the nature of these relationships, and non-parametric statistics (Generalised Additive Models (GAMs)) were used to test the hypotheses generated by the GIS.

Thus the analysis of cetaceans’ sightings and abundance related to the environmental variables uncovered some relationships. For the oceanographic feature SST no significant relationship could be found in relation to cetacean abundance or even with species group distribution and diversity. Nevertheless when considering all cetacean species together with initial data-exploration using GIS software, water depth was assessed as being the most important factor affecting cetacean abundance rates, being associated with the water depths within 200 to 600m depth. GAM analysis results collaborating and strengthening such hypothesis, as the geographical location combined with the physical environmental parameter (water depth) and oceanographic parameter (Chl-a concentrations) explained up to 67% of variation in cetaceans’ abundance rates. 

Therefore when this study is placed in the context of the existing information, it is clear that the availability of prey related and influenced by environmental variables is also linked to cetaceans’ distribution, where groups of distinctive species are in turn influenced by such environmental variables.  

Ecology of striped dolphins in the Northwestern Mediterranean Sea:  Insights from feeding ecology to habitat use.
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1Institute of Biological and Environmental Sciences (IBES), University of Aberdeen, Tillydrone Avenue, Aberdeen, AB24 3JG, UK.

2Littoral, Environnement et Sociétés, UMR 6250 CNRS-Université de La Rochelle, 17000 La Rochelle, France.

3Groupe de Recherche sur les Cétacés, Antibes, France

4Centre de Recherche sur les Cétacés, Marineland, 306 avenue Mozart, 06600 Antibes, France

5EcoOcéan Institut, 18 rue des Hospices, 34090 Montpellier, France

6Instituto Español de Oceanografía, Centro Oceanográfico de Vigo, P.O. Box 1552, 36200, Vigo, Spain.

7Oceanlab, University of Aberdeen, Main Street, Newburgh, Aberdeenshire, AB41 6AA, UK.

Based on genetic, toxicological, morphological and dietary analysis, striped dolphins from the Northwestern Mediterranean Sea (NWMS) are suspected to be structured into different components, possibly as a result of differences in feeding ecology. We tested this hypothesis using stable isotope analysis, to examine the feeding ecology of the species in the NWMS, and modelling techniques, to identify the species habitat preferences in the Ligurian Sea and determine how these were influenced by dolphin behaviour. We compared δ13C and δ15N of by-caught and stranded dolphins from the NWMS. Results suggested no consistent dietary differences between the five study areas and revealed possible seasonal variations in the diet. When habitat preferences were studied, we found that striped dolphin in the Ligurian Sea associates with the peripheral coastal area and the oceanic frontal area, both characterised by distinct prey availability. However, the exam of dolphin activity revealed that the species favours the coastal area in terms of feeding behaviour. This affinity is explained by the predictable food concentration. The productivity of the frontal area is however suggested to be an attractive feeding ground but for a migrating component of the Mediterranean population. This study suggests therefore that two components of the striped dolphin population overlap in their range, but partition their habitat and may have specialized in their dietary habitat, supporting the hypothesis of differences in the feeding ecology likely to have driven the striped dolphin population in the NWMS. The occurrence of larger groups in deep waters is related to socializing activities. We suggest this pattern results from the meeting of the resident and the migrating components presumably for mating reasons. Given these results, we highlight the importance of the Ligurian Sea for the species as being a foraging and a possibly breeding ground. Conservation and management of this human-impacted species should also consider the complexity of its Mediterranean population structure.
Sustainable Aquaculture Development.

Mente E

School of Agricultural Sciences, Department of Ichthyology and Aquatic Environment, University of Thessaly, Fytoko Street, GR38446 Volos, Greece.

Sustainable aquaculture development relates to ecological, biological, economic and institutional sustainability which, in turn, relates to social and cultural issues. Ecological sustainability refers to fundamental task of maintaining or enhancing the resilience and overall health of the ecosystem and maintaining the resource base at levels that do not foreclose future options, whereas biological sustainability is about growth nutrition and health of farmed species. The issue of organic aquaculture should be also addressed. Although in agriculture sector organic production has long been established as a successful mode of production in aquaculture organic production is at its initial stages. Certified organic aquaculture production is still extremely low in quantity and variety compared to organic agriculture products. The development of organic aquaculture could play a significant role towards sustainability, animal welfare, and production of high quality products for human consumption.

Molecular marine biology in the post-genomics era.

Piertney S.B
Institute of Biological and Environmental Sciences (IBES), University of Aberdeen, Aberdeen, AB24 2TZ, UK.
Over the past two decades the fields of molecular ecology and population genetics have been dominated by the use of neutral DNA markers, primarily to resolve spatio-temporal patterns of genetic variation to inform our understanding of phylogeographic and population structure, gene flow and pedigree. 

Recent emphasis on large scale genome sequencing and comparative functional genomics has caused a resurgence of interest in characterising functionally important genetic variation that underpins phenotypic traits of adaptive or ecological significance.

Here I will illustrate how post-genomic approaches can be used in non-model marine systems to 1) elucidate the genetic basis of adaptation and individual fitness; 2) inform strategy for the effective management of species or populations of conservation concern; 3) understand large-scale evolutionary processes both within and among taxa. 
A systematic review of commercial fishers’ attitudes, perception and beliefs regarding marine protected areas.
Pita C1&2, Pierce G.J3 & Theodossiou I1
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The use of marine protected areas (MPAs) is attracting widespread attention worldwide as a tool for fishery management and marine ecosystem conservation. The establishment of MPAs has seen an exponential increase in recent years mostly due to international commitments to the establishment of a global network of MPAs by 2012, as part of the decisions at the Johannesburg 2002 World Summit on Sustainable Development (WSSD). Although MPAs have the potential to affect the local economy and welfare of coastal communities highly dependent on fisheries, there is a lack of research exploring the economic, social and cultural ramifications of this management strategy. According to the US National MPAs Center studies in attitudes, perceptions, beliefs and preferences related to MPA issues are priority social science topics in need of research. We conducted a systematic review of literature published up to September 2009, aimed at identifying which are the most investigated topics related to commercial fishers’ attitudes, perceptions and beliefs regarding issues related to MPAs; and, the main findings from these studies. The literature review identified that most papers focus of fishers’ attitudes, perception and beliefs regarding issues of governance, environment and conservation, and use patterns and livelihood strategies. Although much literature exists on MPAs, the present systematic review reveals that not much of this literature relates to empirical studies, and even less is based in primary data collection.

Studies on Deep Sea Benthic Fishes using Baited Camera Landers:
New Insights 500-10,000m depth. 

Priede I.G.
Oceanlab, University of Aberdeen, Newburgh, Aberdeenshire, AB41 6A, UK.
Autonomous landers have emerged as a potent method for study of active deep sea fishes which are otherwise too dispersed to sample and at depths too deep to be routinely sampled by trawls and other fishing gears. An experimental protocol has been evolved in which a bait (ca. 0.5kg) suspended within the field of view of downward-looking camera is deployed on the sea floor and observations are made of times of arrival of fishes which can then be identified, measured  and counted.  Making assumptions about the rate of dispersal of food odour on bottom currents and approach speeds of attracted fishes it is possible to calculate the local population density of the dominant species of fishes.  Using length-weight relationships estimates of biomass are possible. We also developed acoustic transmitters that are ingested by fishes which can then be following during their movements across the sea floor.   Results for species, times of arrivals and population densities from 500m to 10000 depth are also presented.   There is a global trend of increase in arrival time and decrease in population density with depth range.  
Trends in bycatch rates of cetaceans in the north-west Iberian Peninsula between 1999-2008.
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The north-west Iberian Peninsula is one of the world’s main fishing regions and cetaceans are very abundant in the area. A previous interview survey of fishermen suggested a high and potentially unsustainable cetacean by-catch rate (up to 1700 animals per year). Since 2008, 553 further interviews have been conducted concerning marine mammal-fisheries interactions. Trawl and gillnets have the highest reported rate of cetacean mortalities, almost entirely of Delphinus delphis. Most interviewees said that interactions with cetaceans are not problematic and that the economic effects of interactions, e.g. damage to nets, are negligible. Delphinus delphis are commonly sighted offshore and Phocoena phocoena coastally. Evidence of fisheries interactions was found in 60% of ‘fresh’ stranded D. delphinus. In Galicia, 42% of ‘fresh’ P. phocoena strandings have indications of by-catch, increasing to 58% in northern Portugal due to the use of beach seines. Age, maturity and pregnancy data from stranded animals are used to construct life tables and to estimate overall mortality and reproductive rates. By-caught animals were significantly younger than non-by-caught animals. Estimated annual mortality rates were 12% and 15% in the D. delphinus and P. phocoena populations respectively, and necropsy data suggest almost half of this mortality is attributable to fisheries interactions. This would give annual mortality rates due to fisheries greatly in excess of the 2% limit set by ASCOBANS.
Ontogenetic allometry of the bluemouth, Helicolenus dactylopterus (Teleostei: Scorpaenidae), in the Northeast Atlantic and Mediterranean using Geometric Morphometrics

Rodríguez R1, Muñoz M2, Saborido-Rey F1
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The bluemouth, Helicolenus dactylopterus, is a deep-sea scorpionfish, widely distributed in the Atlantic Ocean and the Mediterranean. There is a growing commercial interest in this species as new resources need to be found by the fishing fleet due to the depletion of traditional resources. However, there is little information about the stock structure, stock dynamics and life history parameters of the bluemouth in both the Northeast Atlantic and the Mediterranean. In the context of identification of phenotypic stocks, it is important to study and understand ontogenetic allometry in fish populations, since morphological differences often arise from changes in the timing of developmental events and may lead to substantial life history differences. Thus, the aim of this study was to determine the ontogenetic (allometric) trajectories of shape for several bluemouth populations in Northeast Atlantic and Mediterranean waters using landmark-based geometric morphometric techniques. For this purpose, 7 locations were included in the analyses: Gulf of Cadiz, Galicia, Cantabrian Sea and the Porcupine Bank in the NE Atlantic and Alboran Sea, Alicante and the Catalonian coast in the western Mediterranean. Allometric patterns of shape variation for bluemouth from all the study areas were also characterized and visualized using the thin-plate spline interpolation function. The importance of these patterns in stock identification is discussed.
Integrating marine mammal populations and rates of prey consumption in models and forecasts of climate change-ecosystem change in the North Atlantic Ocean.
Santos M B1,2 and Pierce G J1,2
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The ICES Science Plan identifies research on climate change processes and predictions of its impacts as a High Priority Research topic for 2009-2013. Marine mammals, as top predators of the marine food web, play an important role in controlling prey populations and changes in their distribution and abundance are expected as a result of climate/global change.

Results from large-scale international surveys in the Northeast Atlantic have shown that most cetacean populations have not experienced large changes in abundance during the last 10 years but harbour porpoise (Phocoena phocoena) distribution has shifted towards southern waters. Changes in distribution have also been inferred from strandings and sightings data. Grey and harbour seal numbers have shown contrasting trends over the years. Changes in diet have been recorded in several species for which long-term data are available.

There is a wealth of data available for use in ecosystem models (e.g. trophodynamic models, multispecies VPA, etc.). Existing models have highlighted the need to take into account the complexities inherent in predator-prey relationships (e.g. how predators respond to changing availability of different prey, i.e. multispecies functional responses), their implications for predator populations, and the temporal and geographical scales at which predator and prey interact). Ecosystem models have traditionally simplified nature to relatively few components linked by mathematical functions. Forecasting impacts of climate/global change requires us to take into account not just changes in the functional form of the links but also changes in the component species, as species distributions shift according to their environmental envelopes. 

Can advances in fish immunology help improve the health of fish in aquaculture?

Secombes C.J
Scottish Fish Immunology Research Centre, School of Biological Sciences, University of Aberdeen, Aberdeen, UK
Control of disease to maintain fish health is important for the continuing success of the Scottish aquaculture industry. Of the different approaches that can be adopted, it is clear that vaccination offers a prophylactic treatment with limited environmental issues, and is thus a method of choice against ubiquitous diseases accessible to the immune system. Whilst some vaccines have been proven to be tremendously successful others have not, and ways to improve vaccine performance and to accelerate their development are needed. Over the last few years knowledge gained about the complexity of the fish immune system has increased enormously, in large part due to the availability of sequenced fish genomes. The many immune genes discovered will allow new approaches in fish vaccine development, as highlighted in this talk. The potential to boost vaccine performance, to manipulate the immune system in a more controlled fashion and to measure more precisely the type of response being elicited, are examples of ways in which these molecules can now be used to the benefit of fish health. 
Harmful algal events in the Galician rias (NW Spain)

Spyrakos E1, González Vila L1, Pérez D2, Frangópulos M3, Guisande C3, González Fernández A2, & Torres Palenzuela J M1
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For the purposes of this study seven sampling campaigns were carried out during the period 2007-2009 at Rías Baixas. Two toxic episodes caused by Pseudo-nitzschia spp. were recorded (October 2007, July 2009). Relatively high abundances of the red-tide dinoflagellate Noctiluca scintillans were observed in July 2008.  An approach that involves, 1) remote sensing techniques using Medium Resolution Imaging Spectrometer (MERIS), 2) application of immunological methods and 3) experiments in phytoplankton cultures, was followed and is described here.
We developed an algorithm adjustable for Rias Baixas that improves the accuracy of chla concentration retrieval from MERIS (FR) data. The retrieval of chla using the model developed in this study was successful even in the cases that the standard Regional Processor for Case 2 waters failed to provide reliable data. The application of the algorithm developed in this study indicated that a satellite sensor like MERIS is suitable for remote sensing studies of water quality in the Rias Baixas.
Domoic Acid (DA) was detected throughout the sampling area, ranging from 0.02 to 2.54 μg DA L-1 (immunoassay). Cellular concentration of DA determined according to Pseudo-nizschia spp. abundance ranged from 5 to 38 pg DA cell-1. Cellular concentration of DA that observed in this study coincides with other studies for natural populations of Pseudo-nizschia spp. in which DA was determined with Chromatography (HPLC). 

Finally, we examined if N.scintillans can feed actively on a toxic dinoflagellate that produces PSP. Alexandrium minutum was chosen because it can occur with N. scintillans in Rias Baixas. In order to asses if N. scintillans can act as a vector to PSP N. scintillans were tested for the presence of toxin accumulated in their cells. N. scintillans was able to ingest A. minutum in vacuoles. This is the first data to our knowledge of N.scintillans feeding on toxic dinoflagellate in laboratory conditions.

Molecular Biology of the pathosystem between the brown algal host Ectocarpus siliculosus and the oomycete Eurychasma dicksonii.
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The intracellular, obligate-biotrophic pathogen Eurychasma dicksonii is the most widespread eukaryotic pathogen of marine brown algae, and also the most basal member of the oomycete lineage. This algal parasite has the broadest host range described so far for marine pathogens and occurs worldwide in cold and temperate waters.

Currently, nothing is known about the molecular biology of the interaction between this generalist pathogen and its brown algal host. We developed a Real-Time PCR assay that reliably quantifies Eurychasma infection in brown algae and found that various clonal Ectocarpus strains show differential susceptibility towards the oomycete pathogen, with resistance towards Eurychasma being the “exception to the rule”. Established on laboratory cultures, this assay is also applicable for the detection of the pathogen in natural brown algal populations. Furthermore we have established proteomic tools on the compatible interaction between host and pathogen which allow the investigation of protein pattern variations during the course of infection. The results obtained represent first insights into the algal response upon biotic stress. We also contributed to the manual annotation of the Ectocarpus siliculosus genome (first ever sequenced seaweed), uncovering parallels and differences in the repertoire of putative defence-related genes as compared to terrestrial higher plants. During a two-month field work, new records of the pathogen Eurychasma dicksonii have been made around the coast of Lesbos; Greece (in collaboration with the University of the Aegean, Mytilini). This work also resulted in the identification of additional two intracellular pathogens of brown algae which have hardly been described in the literature so far.
Applications of neural network technology and remote sensing in Oceanography.
Torres-Palenzuela J M, González Vilas L, Spyrakos E, Darriba Estevez M, Yarovenko N.
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Remote sensing is a geographic analysis tool capable of producing large quantities of data in the spectral, temporal and spatial domains. Techniques for automating the image analysis process would be advanced by the inclusion of artificial intelligence (A.I.) techniques in the design of image processing systems. The systems described in this work involve the follow applications:
Detection, monitoring and forecasting of hydrocarbons spills in the ocean. In this study it is described an operational system for the detection, monitoring and forecasting of oil spills on the Galician coast. Remote sensing and A.I. techniques are applied in order to detect the possible oil slicks, using mainly ENVISAT ASAR radar images, although it was also studied the possible application of ultraviolet and visible sensors. Using GIS and Neural networks to forecast the distribution of commercial fisheries efforts for the Galician fleet in the ATSW area. The present study aims to develop predictive models of catches per unit of fishing effort (CPUE) for two of the most abundant commercial species in the area (Southwest Atlantic Fisheries- ATSW). These models are based on intelligence artificial techniques, in particular Multilayer Perceptron (MLP) neural networks.
Development and validation of chlorophyll a (Chla) algorithms for MERIS full-resolution data in Rias Baixas coastal waters (NW Spain). In this study, an algorithm based on neural network technology (NN) was developed for the retrieval of chla concentration using Medium Resolution Imaging Spectrometer (MERIS) remote sensing reflectance paired with in-situ Chla data. 

Shifting baselines and simple environmental indicators in Scottish fish stocks and fisheries: whiting.
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1School of Biological Sciences, University of Aberdeen, Tillydrone Avenue, Aberdeen, AB24 2TZ, UK

2Business School, Department of Economics, University of Aberdeen, Edward Wright Building, Dunbar Street, Aberdeen AB24 3QY, Scotland, UK.

3Marine Scotland, Marine Laboratory, PO Box 101, 375 Victoria Road, Aberdeen, AB11 9DB, UK.
Human Resources DivisionHuman Resources DivisionShifting baseline is a term used to describe the way significant changes to system are measured against past baselines, which themselves may represent significant changes from the original state of the system. It was first used by the marine biologist Daniel Pauly to describe the way that radically depleted fisheries were evaluated by experts who used the state of the fishery at the start of their careers as the baseline, rather than the fishery in its untouched state. The term has become widely used to describe the shift over time in expectations about the characteristics of a healthy ecosystem. 

Whiting Merlangius merlangus (Linnaeus, 1758) is the 3rd most important commercial demersal fish species in the UK after cod and haddock. Since the late 1970s commercial landings declined gradually to a historical low. In this paper, we examine evidence for existence of stable “baseline” conditions in the whiting stock and fishery in the North Sea during the 20th century, in terms of spatial distribution, abundance (SSB), size structure of populations, and official records of landed catches. We try to determine whether simple size-based indicators are useful proxies of stock size estimates, and to examine the effect of marine environmental factors, i.e. depth, SST, SBT, SSS and SBS, on whiting abundance.
The North Sea whiting population has fluctuated dramatically over the past 80 years, particularly over the past 40 years. CPUE from trawl surveys does not reflect the decline of whiting abundance in the North Sea, indeed survey catch rate has increased since the early 1970s. However, the dominant contribution to the survey CPUE was from small fish with length < 20cm, which are less than the minimum landing length. SSB is negatively correlated with abundance of small fish (length <20cm) and positively correlated with abundance of large-size fish (>20cm) in survey catches, suggesting that size-based indicators could have been used to determine stock trends. There has been no significant spatial shift of fish abundance. In both winter and summer, whiting abundance is highest in water of around 120m depth. Abundance also decreases at high SST values. 
An ecosystem approach to aquaculture management.

Whyte C1, Culhane F1, Fernandes T1, Potts T2, Valcic B2, & Tett P1
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Science and Policy Integration for Coastal System Assessment (SPICOSA) is a European framework six project involving 22 countries and 54 partners across Europe. Scientists including ecologists, economists and sociologists are working together to create methodologies and models to aid coastal managers. One of the study sites chosen for this project was Loch Fyne in the upper reaches of the Firth of Clyde. Local Stakeholders voiced concern that a proposed increase in leisure boating could place pressure on marine aquaculture in the loch by increasing the load of anti foulant compounds in the water, detrimentally affecting the health of the phytoplankton. A model has been constructed which will allow the effect of anti-foulants on the phytoplankton population to be investigated. The methodology used to conceptualise and construct this model as well as preliminary results will be presented. 
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Genetic structure in Atlantic and Mediterranean populations of Octopus vulgaris.

Hermosilla C1,2, Rocha F1 & Quesada H2.
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We examined the geographic pattern of genetic variation in European populations of Octopus vulgaris sequencing a mitochondrial DNA fragments of 986 bp encompassing the ND1-ND6 genes (12 populations, n = 240), in an attempt to understand the roles of dispersal and vicariance in this species. Phylogenetic analysis revealed the existence of two divergent mitochondrial lineages, one lineage occurring mainly in Atlantic populations, and the second lineage occurring mainly in Mediterranean populations. The relative frequencies of haplotypes belonging to each lineage in the different populations show a steep West–East clinal distribution with maximal mixture of the two lineages in the Gibraltar strait. The populations fell into three geographic assemblages, which we designated as Atlantic, Western and Eastern Mediterranean. This phylogeographical pattern suggests allopatric differentiation of the two lineages in separate Atlantic and Mediterranean refugia, followed by range expansion leading to secondary contact and admixture between Atlantic and Mediterranean phylogroups. Linear regression of pairwise estimates of interpopulation differentiation (FST/[1-FST]) on interpopulation geographic distance revealed some evidence of isolation by distance within Atlantic and Mediterranean phylogroups but not between them, consistent with historical vicariance between but not within these regions. Our results argue for the management of the species as two separate stocks. 
 
Age validation in common octopus, Octopus vulgaris Cuvier 1797 using stylet increment analysis
Hermosilla C1, Rocha F1 Gonzalez AF2, Guerra A2 & Fiorito G3
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The new ageing methodology developed by Doubleday et al (2006) was tested in common octopus, Octopus vulgaris.  The method is based on growth increments quantification within the stylet structure. Daily periodicity of growth increments was validated by staining the stylets with Oxytetracycline and comparing the number of rings produced with the elapsed days. A total of 25 individuals (11 males and 14 females) were marked by Oxytetracycline injections (mean of 124 mg Oxytetracycline per Kg of Octopus) and maintained alive until sacrificed after 18 (6 specimens) and 21 (17 specimens) days. One specimen died on the ninth day of the experiment. Transverse stylet sections were embedded in thermo-plastic resin and polished until a thin and translucent section was achieved. Several sections of each stylet were prepared and photographed. Increments were counted 3- 5 times by two different readers. Increments counts for each stylet were analysed and outliers excluded using statistical methods. Age estimations were 18.9±1.4 and 20.5±1.5 days for 18 and 20 days specimens, respectively. Mean rate of increments formation were 1.02 increments by day (1 increment = 1 day) and photograph analysis corroborated daily deposition of stylet growth increments. Results showed a strong relation between the number of increments and the age of the specimens. Consequently, this study validates the use of stylets increments as a method to age Octopus vulgaris. 
Functional Diversity of Benthic Invertebrates along an Environmental gradient induced by an Aquaculture unit: the effect of Species Rarity and Dispersal Ability 
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The relation of macrobenthic species identity turn-over (beta diversity) and species plylogenetic variation with functional diversity patterns, across an environmental gradient induced by an aquaculture unit, in a coastal area of the island of Lesvos (NE Aegean) has been investigated in this study. The contribution of rare species response and species dispersal ability in the variation of functional diversity patterns along the environmental gradient, on a spatio-temporal scale, has been also examined. Our results revealed that benthic functional diversity was decreasing monotonically with increasing species turn-over rate and hence with increasing spatial variability along the environmental gradient. Increased environmental stress also resulted to low species functional redundancy, since different species didn't perform the same functional role across the gradient. Functional diversity patterns were found to be poorly correlated with species population size, whereas a strong linear relationship was detected with phylogenetic diversity patterns, thus supporting the claim that wider local taxonomic trees can support a wider range of species functions even in small spatial scales. Rare species loss seemed to be one of the dominant factors ruling functional diversity variation. Species with the minimum possible dispersal ability, which were mostly rare, tend to diminish both in species number and population size faster than species with wider dispersal ability towards the most disturbed areas. The aforementioned results indicate that rare species variation and endemic species loss are critical factors in determining functional diversity loss across an environmental gradient in soft bottom benthic communities at a small spatial scale.  
Long-term variation in harbour seal diet in Orkney (NE Scotland) and relationships with fish abundance
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Long time series of dietary data can potentially provide information on how predator diets respond to changing prey abundance, e.g. due to overfishing and/or climate change. The present study examines long-term variation in the summer diet of harbour seals (Phoca vitulina) in Orkney (NE Scotland), based on faecal sampling at haulout sites on the island of Eynhallow during 1986-2006. In summer, haulouts are used mainly by harbour seals while grey seals (Halichoerus grypus) use the island mainly in autumn and winter. Samples were collected in the summers of 1986-88, 1993-96, 1998, 2000-03 and 2005-06. The main component of the diet in summer is sandeels (Ammodytidae, mainly Ammodytes spp.). Average sandeel size in the diet increased by around 6% over the study period while numbers of sandeels in scats declined. Both harbour seal and sandeel abundances have fallen markedly since the mid-1990s but, although dietary trends were statistically significant, harbour seal diet has remained remarkably constant over the study period, suggesting a degree of dietary specialization. Thus harbour seals in Orkney may currently depend on sandeels as their main food source. 
Age and body length at sexual maturity of Harbour seals in the Netherlands.
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Life history studies provide valuable information about the age structure, age at sexual maturity, and longevity of a population. For the East Atlantic harbour seal (Phoca vitulina) population, knowledge of the reproductive status is particularly important because of the large fluctuations in population size resulting from viral epidemics.  Life history samples were collected from 489 harbour seals that died during the 2002 phocine distemper epidemic in the Netherlands. Females were considered sexually mature if the ovaries contained at least one corpus luteum or albicans. Histological analysis of the testes failed to show any presence of spermatozoa, probably due to a
combination of postmortem autolysis and freezing artefact. Therefore, based of previous research, males with an average testis weight of 15g were considered to be sexually mature. Age was determined from analysis of growth layer groups in the cementum. Age and length at maturity were predicted using Gompertz and von Bertalanffy growth curves. Total body length (TBL) and age ranged from 74-152 cm and 0-28 years in females and 74-178 cm and 0-21 years in males. The smallest mature female was 107 cm and the smallest mature male 124 cm. Asymptotic values obtained from growth curves were 136cm and 144cm for females and males respectively corresponding to an age of approximately 10 years for both sexes. These results indicate that harbour seals in the Netherlands are smaller than those in the Kattegat-Skagerrak area and Norway. Predicted sexual maturity from asymptotic length is obtained at 118cm (females) and 124cm (males). The present results suggest that female harbour seals in the Netherlands reach sexual maturity smaller and younger than other studied European populations but no different was found for the males.  Additionally, very few old animals were found in the present study due to the 1988 viral epidemic. 
Trends In Cetacean Sightings Along The Galician Coast, NW Spain, 2003-2007, And Analysis Of Cetacean Habitat Preferences 
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Since mid-2003, systematic monthly sightings surveys for cetaceans have been carried out in Galicia (NW Spain) from observation points around the coastline, with the aim of providing baseline data on cetacean distribution and habitat use to underpin future conservation measures. Here we summarize results for September 2003 to October 2007. The most frequently recorded species was the bottlenose dolphin (Tursiops truncatus), seen during 10.7% of observation periods, followed by common dolphin (Delphinus delphis, 3.7%), harbour porpoise (Phocoena phocoena, 1.6%), Risso’s dolphin (Grampus griseus, 0.4%) and short-finned pilot whale (Globicephala melas, 0.2%). The probability of sighting bottlenose dolphins was highest in the vicinity of Riveira, common dolphins were most frequently seen around Cabo Ortegal, Laxe and La Guardia, and porpoise sightings were most frequent in the far north (Ribadeo) and south (La Guardia) and around Fisterra. In terms of habitat preferences, bottlenose dolphins were seen to be associated with the most productive areas (areas with positive chlorophyll a anomalies) while both common dolphins and harbour porpoises were seen most frequently where the continental shelf is narrowest. 
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