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CASTELLA ROSE GORGONIAN GARDENS DISTRIBUTION AND
ASSOCIATED MACROFAUNAL ASSEMBLAGES IN
CENTRAL CHILE: OPENING THE DOOR TO
CONSERVATION ACTIONS
LAIA PEREZ GENOMIC HOMOGENEITY IN THE BLACK BRITTLE = Marine biodiversity 188
SORRIBES STAR, Ophiocomina nigra (Echinodermata:
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VIl INTERNATIONAL SYMPOSIUM ON

INTRODUCING MARINEGEO: MEASURING THE
PULSE OF COASTAL ECOSYSTEMS THROUGH
COORDINATED OBSERVATION AND
EXPERIMENTATION

ASSOCIATION BETWEEN THE ARROW CRAB
STENORHYNCHUS LANCEOLATUS
(BRULLE, 1837) AND THE SEA ANEMONE
TELMATACTIS CRICOIDES

(DUCHASSAING, 1850) IN CANARY ISLANDS.

MICROPLASTICS INGESTION BY scomber colias,
mullus surmuletus and pagrus pagrus IN THE
CANARY ISLANDS COAST

DIVERSITY OF THE DIGENEAN FAUNA OF pagrus
pagrus AND dentex gibbosus FROM
MADEIRA ISLAND

ACOUSTIC ESTIMATION OF THE ABUNDANCE OF
SPERM WHALES IN THE CANARY ISLANDS
FROMAN ARCHIPELAGIC DISTANCE SURVEY

MORPHOLOGICAL CHANGES AND ENERGETIC
REQUIREMENT DURING ONTOGENETIC
DEVELOPMENT OF chelon auratus (RISSO, 1810)

CHARACTERIZATION AND MAIN INVERTEBRATE
SPECIES, WITH SPECIAL ATTENTION TO
SOLITARY ASCIDIANS, ON

THE WESTERN MEDITERRANEAN SEA BOTTOMS

TWO DECADES OF STUDIES ON CETACEAN
DISTRIBUTION AND ECOLOGY IN THE CANARY
ISLANDS: A GENERAL REVIEW.

RELEVANCE OF THE FEEDING ECOLOGY IN
INVASIVE SPECIES MANAGEMENT: PREY
VARIABILITY IN A NOVEL INVASIVE CRAB.

STUDY OF THE ZOOPLANKTON COMMUNITY IN
SAGUNTO PORT, VALENCIA (SPAIN)

SEASONAL AND INTERANNUAL VARIABILITY OF
THE ABUNDANCE AND SPECIES ASSEMBLAGE
OF ichthyoplankton DURING 2015-2017 IN CABO
PULMO NATIONAL PARK, MEXICO

BONAIRE (SOUTHERN CARIBBEAN) CORAL
RESTORATION PROJECT: acropora cervicornis
(LAMARCK, 1816) GENOTYPE PERFORMANCE
ASSESSMENT IN THE NURSERY PHASE

APPROXIMATION TO THE STATE OF THE xantho

poressa STOCK IN THE COAST OF GRAN CANARIA

REVIEW AN UPDATE OF CETACEAN SHIP
STRIKES IN THE CANARY ISLANDS
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INVESTIGATION OF JUVENILE ANGELSHARK
(squatina squatina) HABITAT IN THE CANARY
ISLANDS TO INFORM PROTECTION OF THIS
CRITICALLY ENDANGERED SPECIES

HOOK INGESTION IN CETACEANS 2000-2021 IN
CANARY ISLANDS

THE ROLE OF SCIENTIFIC DIVING AND
UNDERWATER SURVEYS IN ECOLOGY STUDIES
AND MONITORING IN MADEIRA

OTOLITH FLUCTUATING ASYMMETRY FOR
BATCHES DIFFERENTIATION IN ATLANTIC
BLUEFIN TUNA (Thunnus thynnus)

CADMIUM AND LEAD TISSUE DISTRIBUTION IN
ATLANTIC BLUEFIN TUNA (Thunnus thynnus)

INORGANIC ELEMENTS IN CRAB TISSUES: DO
THEY SERVE TO DISCRIMINATE THEIR ORIGIN?

OTOLITH CHEMICAL COMPOSITION OF ATLANTIC
BLUEFIN TUNA (Thunnus thynnus)

OTOLITH MORPHOLOGY IN ATLANTIC BLUEFIN
TUNA (Thunnus thynnus)

VATERITIC OTOLITHS IN ATLANTIC BLUEFIN
TUNA (Thunnus thynnus)

DISTRIBUTION AND DIVERGENCE OF SHALLOW
AND UPPER MESOPHOTIC COLD-WATER
GORGONIANS (OCTOCORALLIA: GORGONIIDAE)
IN CHILEAN COASTS, WITH THE DESCRIPTION OF
A NEW SPECIES

CONTRIBUTION TO THE KNOWLEDGE OF THE
BIOLOGY OF diaphus dumerilii (BLEEKER 1856) OF
GRAN CANARIA (CANARY ISLAND, CENTAL-EAST
ATLANTIC)

DISTRIBUTION AND BIOLOGICAL FEATURES OF
MUNIDA PERARMATA A. MILNE EDWARDS &
BOUVIER, 1894 IN THE

WESTERN MEDITERRANEAN

TEMPORAL TRENDS OF VIRAL ABUNDANCE AND
COMMUNITY IN AN OLIGOTROPHIC COASTAL
SYSTEM

DESCRIPTION OF THE POLYCHAETE
TAXOCOENOSIS IN THE ARTIFICIAL SUBSTRATE
OF THE COMMERCIAL PORT OF SAGUNTO:
FAMILIES AND NEREIDIDAE (BLAINVILLE, 1818)
SPECIES.
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ISABEL CASAL
PORRAS

IS

VIl INTERNATIONAL SYMPOSIUM ON

BIO-GUIDED ISOLATION OF ANTIPROLIFERATIVE
MICROALGAE CULTURES

STUDY OF THE ANTIMICROBIAL AND
LIGNOCELLULYTIC CAPACITIES OF
MICROORGANISMS ASSOCIATED WITH Posidonia
oceanica BANQUETTES

SEASONAL AND DIEL DYNAMICS OF MARINE
VIRUSES IN SUBTROPICAL COASTAL WATERS OF
THE SOUTH CHINA SEA

POLYSACCHARIDE ANALYSIS OF THE MUCUS OF
THE PHOTOSYNTHETIC SEA SLUG ELYSIA
CRISPATA

EMERGING CHALLENGES: MACROALGAE WASTE
OR HEALTHY FOOD?

FOUR ALGAE STRAINS COLLECTED FROM LAS
CANTERAS BEACH AS SOURCES OF
ANTIOXIDANTS

STRUCTURAL DIVERSITY AND ANTI-
INFLAMMATORY POTENTIAL OF NATURAL
PRODUCTS FROM THE ALGA

Rugulopteryx okamurae

STUDY OF THE POTENTIAL OF TWO RED ALGAE
EXTRACTS AGAINST OXIDATIVE STRESS.
OPTIMISATION AND QUANTIFICATION OF
ANTIOXIDANT COMPOUNDS

STUDY OF THE INFECTIVE CAPACITY OF fusarium
oxysporum ON musa acuminata

ANALYSIS OF ANTIOXIDANT COMPOUNDS
EXTRACTED FROM Eisenia bicyclis AND Sargassum
fusiforme AS A POTENTIAL SOURCE AGAINST
ISCHEMIA/REPERFUSION INJURY

OPTIMISATION OF AN ULTRASOUND-ASSISTED
EXTRACTION METHOD AND HPLC-DAD
DETERMINATION OF POLYPHENOLS FROM
Arthrospira platensis.

PHENOLIC NATURAL PRODUCTS PROFILE IN

CULTURED Zostera noltei PLANTS: IMPORTANCE
FOR RESTAURATION ACTIONS
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IRENE MORO
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IS

VIl INTERNATIONAL SYMPOSIUM ON

CHARACTERISATION OF COMMON SKATE
SPECIES DIPTURUS SPP THROUGH MOLECULAR
AND MORPHOLOGICAL IDENTIFICATION

SHEDDING LIGHT ON THE HOLOCEPHALI
TAXONOMY, THE MITOGENOME OF chimaera
opalescens

NOCARDIOSIS IN FREE-RANGING CETACEANS
FROM THE CENTRAL-EASTERN ATLANTIC OCEAN
AND CONTIGUOUS MEDITERRANEAN SEA

NEW POTENTIAL INSIGHT FOR CETACEAN
WELFARE ASSESSMENTS: MOLECULAR
DETECTION OF CETACEAN POXVIRUS THROUGH
A NON-INVASIVE SKIN SAMPLING DEVICE

TRANSATLANTIC CONNECTIVITY PATTERN OF
THE WRECKFISH Polyprion americanus

A NEW GENETIC TOOL TO DEPICT A MAJOR
PHYLOGEOGRAPHIC BREAK IN THE SOUTH EAST
PACIFIC

INTERACTION BETWEEN MARINE SYMBIOTIC
MICROORGANISMS AND Zoanthus pulchellus

SANITARY SURVEILLANCE OF THE MARINE
ECOSYSTEM OF THE CANARY ISLANDS

MOLECULAR AND CELLULAR
CHARACTERIZATION OF THE EFFECT OF
CHITOSAN ON THE FUNGUS, Zymoseptoria tritici
CAUSAL AGENT OF WHEAT BLIGHT

MOLECULAR DIAGNOSIS OF HERPESVIRUS AND
CETACEAN MORBILLIVIRUS IN BEAKED WHALES
STRANDED IN THE CANARY ISLANDS (1999-2017)

GROWTH AND FATTY ACID PRODUCTION OF
THREE NATIVE CANARIAN STRAINS OF
NITZSCHIA PALEA IN BATCH CULTURES

MUSSEL-PROCESSING WASTEWATER AS
CULTURE MEDIA TO PRODUCE MICROBIAL
BIOMASS BY MIXED CULTURES

BENEFITS AND DRAWBACKS OF PRESSURIZED
EXTRACTION FOR THE RECOVERY OF BIOACTIVE
COMPOUNDS FROM MARINE ALGAE

MACROALGAE-BASED NANOTECHNOLOGY IN
THE FOOD INDUSTRY: CURRENT STATUS AND
POTENTIALLY EMERGING APPLICATIONS

NOBEL PEN SHELL PARASITE Haplosporidium

pinnae: PARASITE DETECTION IN
ENVIRONMENTAL SAMPLES
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MARIA FERNANDEZ
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ABEL SAN
ROMUALDO
COLLADO

EDUARDO FRANCO
FUENTES

ENRIQUE LOZANO
BILBAO

IS

VIl INTERNATIONAL SYMPOSIUM ON

MONITORING FLOATING MICROPLASTICS IN THE
NEARSHORE OF BARCELONA CITY

PRODUCTION OPTIMIZATION OF CANARIAN
NATIVE MICROALGAE STRAINS FOR FOOD, FEED
AND FUTURE EXTRACTION OF METABOLITES OF
COMMERCIAL INTEREST

CHARACTERIZATION OF RUGULOPTERYX
OKAMURAE (R. OKAMURAE) FOR ITS POTENTIAL
ASSESSMENT

THE IMPORTANCE OF RESTRICTION
ENZYMESELECTIONFORGENOMEREDUCTION IN
NON-MODELORGANISMS.

TEMPORAL TRENDS OF VIRAL ABUNDANCE AND
COMMUNITY IN AN OLIGOTROPHIC COASTAL
SYSTEM

SEASONAL VARIABILITY OF THE PHENOLIC
PROFILES OF algae cymopolia barbata AND
lobophora variegata

EVALUATION OF THE U/MN RATIO AS AN OXYGEN
PROXY FOR PALEOCEANOGRAPHIC
RECONSTRUCTIONS

COMPARISON OF BIODEGRADATION OF
BIOPLASTICS BY MARINE BACTERIA IN
SEAWATER

ANNUAL STUDY OF MICRO AND MESOPLASTICS
IN 5 BEACHES ON FUERTEVENTURA, CANARY
ISLANDS

A SUDDEN BEACHES FORMATION ON THE
COASTAL LAVA-DELTAS OF THE 2021 VOLCANIC
ERUPTION ON LA PALMA

THE IMPACT OF BEACH KIOSKS ON ARID
FOREDUNES

METAL AND METALLOIDS CONCENTRATION IN
GALAPAGOS FISH LIVER AND GONAD TISSUES

METALLIC CHARACTERIZATION IN TUNA FROM
THE CANARY ARCHIPELAGO, SPAIN
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CRISTINA BERNAL
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CASTANO & IRENE
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MARINA ISABEL
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JUAN SEMPERE-
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AINA MAS LLINAS
DEL TORRENT

KIM PERIS FONS

IS
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A PRELIMINARY STUDY ABOUT CHANGES ON
AEOLIAN SEDIMENTARY DYNAMICS IN BEACH-
DUNE SYSTEMS THROUGH LONG-TERM
MONITORING OF VEHICLE TRACKS AND HEAVY
DUTY MACHINERY IN EL INGLES BEACH (GRAN
CANARIA, SPAIN)

IMPACT OF MUSSEL RAFT ON THE ORGANIC
CARBON BIOGEOCHEMISTRY IN AN UPWELLING-
DRIVEN BAY

TURBIDITY PATTERNS IN A TIDAL SOUTH
ATLANTIC ESTUARY: A REMOTE SENSING
APPROACH

MICROPALAEONTOLOGICAL ANALYSIS FOR
RECONSTRUCTING THE ENVIRONMENT OF
S’ALBUFERA DES GRAUS (MENORCA, SPAIN)
DURING THE HOLOCENE

SEDIMENTARY CHARACTERISTICS OF THE
BARRIER ISLAND OF THE MORO MARSH
(VALENCIA, SPAIN)

POTENTIAL MICROBIAL CONNECTIVITY IN THE
RIA DE VIGO THROUGH SUBMARINE
GROUNDWATER DISCHARGE

RELATIONSHIP BETWEEN SEDIMENTS TEXTURAL
CHARACTERISTICS OF AN INTERTIDAL
SANDBANK AND ITS TOPOGRAPHICAL
VARIATIONS (RIA DE CEDEIRA, GALICIA, NW
SPAIN)

MECHANISMS OF AMMONIUM UPTAKE IN
SEAGRASSES FROM CADIZ BAY (SPAIN)

MATURE BENTHIC COMMUNITIES ARE LESS
DIVERSE IN CONCRETE THAN BASALT AT
ARTIFICIAL COASTAL DEFENCES IN MADEIRA
ISLAND (NE ATLANTIC, PORTUGAL)

SHORELINE EVOLUTION IN LAS CANTERAS
URBAN BEACH (GRAN CANARIA, SPAIN)

POSITION OF THE COASTLINE AT THE MAXIMUM
OF THE HOLOCENE TRANSGRESSION ON THE
VALENCIAN COAST

DISTRIBUTION AND DENSITY OF INTERTIDAL
OYSTER (crassostrea spp) REEFS IN RIO PIEDRAS
ESTUARY (HUELVA, SW SPAIN)

EVOLUTION OF PANTIN COASTAL DUNE
BARRIER, NW IBERIA

FRESHWATER INPUTS AND METEOROLOGICAL

PROCESSES MEDIATE FISH LANDINGS IN THE
EBRO RIVER AREA
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IS
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ADVANCING COASTAL HABITAT MAPPING:
INTEGRATING AERIAL, SURFACE
AND UNDERWATER REMOTE VEHICLES

A NEW THEORETICAL ENGAGEMENT MODEL FOR
CITIZEN SCIENCE PROJECTS: USING ENABLERS
TO OVERCOME LONG TERM PUBLIC
ENGAGEMENT CHALLENGES

SEDIMENTARY FACIES AND STRATIGRAPHY OF A
SUBMARINE MINE TAILINGS DEPOSIT IN
PORTMAN BAY, MURCIA, SPAIN

THE TRANSFORMATION OF PORTMAN BAY AND
NEARBY CONTINENTAL SHELF IN JUST THREE
DECADES BY THE ACCUMULATION OF MINE
WASTES

LA ESFINGE PALEONTOLOGICAL SITE (GRAN
CANARIA). NEW CONTRIBUTIONS FOR A BETTER
KNOWLEDGE OF THE EASTERN CANARIES
PALEOCLIMATIC HISTORY

GEOLOGICAL MATERIALS, MORPHOLOGIES AND
STRUCTURES IN THE COAST OF GALDAR (NW OF
GRAN CANARIA): COASTAL GEOROUTE,
INCORPORATING AN INCLUSIVE ONE IN SARDINA
DEL NORTE

COMPARATIVE STUDY THROUGH
MATHEMATICAL MORPHOLOGY OF TECTONIC
DEFORMATION IN THE SOUTH OF THE IBERIAN
PENINSULA: CABONERAS OFFSHORE FAULT

ANTHROPOGENIC IMPACTS STUDIES BASED ON
SPATIAL TOOLS ON THE COAST OF SMALL
ISLANDS

CHANGES IN THE SUBMERGED DELTA OF THE
RIVER TURIA (VALENCIA, SPAIN) FROM THE
NINETEENTH CENTURY TO THE PRESENT
FIRST DIRECT HYDROTHERMAL HEAT FLUX
MEASUREMENTS AT TAGORO SUBMARINE
VOLCANO, EL HIERRO ISLAND: PRELIMINARY
RESULTS

SEAFLOOR CHANGES RELATED TO THE DELTA
LAVA FRONTS GROWTH OF LA PALMA ISLAND
(ERUPTION OF 2021)
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ANTERA MARTEL
QUINTANA

MELCHOR
GONZALEZ DAVILA
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IS

VIl INTERNATIONAL SYMPOSIUM ON

CARBONATE AVAILABILITY FOR BIOGENIC
CALCIFICATION IN THE STRAIT OF GIBRALTAR IN
A FUTURE HIGH CO2 OCEAN

METALLIC STUDY OF THE INVASIVE SPECIES
CRONIUS
RUBER. ASSESSMENT OF TOXIC RISK.

IDENTIFICATION OF PHENOLIC COMPOUNDS
EXUDED BY EMILIANIA HUXLEYI UNDER
ACIDIFICATION CONDITIONS

AN R PACKAGE IMPLEMENTING KNOWN-
BIOMASS PRODUCTION MODELS CONSIDERING
ENVIRONMENTAL EFFECTS

CALCIFYING STRUCTURE OF THE SEA URCHIN
Arbacia lixula LIVING AT CO2 VENTS

PALEOGEOGRAPHIC RECONSTRUCTION OF THE
CANARY ISLANDS DURING THE LAST GLACIAL
MAXIMUM

ANALYSIS OF THE EFFECTS OF CLIMATE
CHANGE ON THE ECOSYSTEM SERVICES IN LOS
LANCES NATURAL PLACE, TARIFA

EFFECT OF SALINITY AND TEMPERATURE ON
THE GROWTH OF MARINE MICROALGAE

WAVE ENERGY CLASSIFICATION IN THE BAY OF
BISCAY IN A CLIMATE CHANGE CONTEXT

SHORT-TERM MACROALGAL COMMUNITY SHIFT
TRENDS IN SOUTHERN BAY OF BISCAY

SEASONAL VARIABILITY OF CO2 SYSTEM AND
AIR-SEA FLUXES ON THE EAST COAST OF GRAN
CANARIA

THERMAL PERFORMANCE AND VULNERABILITY
TO OCEAN WARMING OF THE KEY STONE
SPECIES PARACENTROTUS LIVIDUS

THE RUBISCO-ALGARDEN PROJECT: ASSAY AND
EVALUATION OF THE PRODUCTION OF NATIVE
SEAWEEDS FOR CARBON SEQUESTRATION IN
THE PORT OF LA LUZ - LAS PALMAS

OBSERVATION NETWORK OF THE CARBON
DIOXIDE SYSTEM AND OCEAN ACIDIFICATION IN
THE CANARY ISLANDS

FEEDING STUDY OF THE PORTUNID CRAB
CRONIUS RUBER IN THE NATURAL
ENVIRONMENT THROUGH MANIPULATIVE FIELD
EXPERIMENTS AND THE USE OF LIPIDIC
BIOMARKERS
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IS
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STUDY OF NATURAL PREDATORS OF CRONIUS
RUBER IN THE NATURAL ENVIRONMENT, AN
APPROACH THROUGH MANIPULATIVE
EXPERIMENTS IN THE FIELD

FIRST EXPERIENCE IN GROWING ARTHROSPIRA
PLATENSIS USING LOW ENTHALPY WATERS IN
THE CANARY ISLANDS

THE EFFECT OF THE EXTRATROPICAL STORM
“OPHELIA” ON THE SMALL PLANKTON DYNAMICS
IN THE RIA DE VIGO (NW SPAIN)

EFFECTS OF CLIMATE CHANGE ON CARBON
METABOLISM AND DISSOLVED ORGANIC
CARBON FLUXES (DOC) IN Cymodocea nodosa
COMMUNITIES FROM CADIZ BAY

EFFECTS OF CLIMATE CHANGE ON THE LIPID
COMPOSITION AND FATTY ACID PROFILE OF
MILLEPORA ALCICORNIS LINNAEUS, 1758.

CHANGES IN THE LIPID AND FATTY ACIDS
COMPOSITION OF CYMODOCEA NODOSA (UCRIA)
ASCHERSON UNDER A GLOBAL CHANGE
SCENARIO

FIRST CASE OF BREVETOXICOSIS LINKED TO
ROUGHTOOTHED DOLPHIN (STENO
BREDANENSIS) MASSMORTALITY EVENT IN
EASTERN CENTRAL ATLANTIC OCEAN: A
CLIMATE CHANGE EFFECT?

VULNERABILITY OF LITTORAL CULTURAL
HERITAGE TO ENVIRONMENTAL AGENTS:
IMPACT OF CLIMATE CHANGE (VOLICHE)

STORM SURGE FEATURES ASSOCIATED WITH
THE SEPTEMBER 2019 ATMOSPHERIC EXTREME
EVENT IN THE SPANISH MEDITERRANEAN COAST

SUBLETHAL EFFECTS OF MARINE HEATWAVES
ON THE REPRODUCTION OF THE
MEDITERRANEAN OCTOCORAL Eunicella singularis

SEAGRASS RESTORATION (Posidonia oceanica (L.)
Delile): EARLY SIGNS OF FISH COMMUNITY
RECOVERY

ENVIRONMENTAL CONDITIONS DRIVING
RHODOLITH ABUNDANCE ALONG THE WESTERN
MEDITERRANEAN SEA FROM ROV
OBSERVATIONS.

EVALUATING DISPERSAL POTENTIAL OF

CYMODOCEA NODOSA PROPAGULES IN THE
CONTEXT OF SEAGRASS RESTORATION
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THE MEDITERRANEAN SEA, ONE OF THE WORLD
AREAS AT HIGHEST RISK FROM CLIMATE
CHANGE

THE EFFECTIVENESS OF UNDERWATER VIDEO
IMAGES FROM ROV FOR ASSESSING THE
ECOLOGICAL INTEGRITY OF COMPLEX
CALCAREOUS RED ALGAE HABITATS

ANTHROPOGENIC PRESSURE ON THE
ZOOPLANKTON COMMUNITY OF THE GULF OF
CADIZ ESTUARIES (SW IBERIAN PENINSULA)

REPRODUCTIVE CYCLE CHARACTERIZATION OF
ARBACIA LIXULA, PARACENTROTUS LIVIDUS,
AND SPHAERECHINUS GRANULARIS IN GRAN
CANARY ISLAND, SPAIN

A REVIEWONMETAL CONTENT IN TURSIOPS
TRUNCATUS INDIFFERENTS SEAS AND OCEANS
AROUND THEWORLD

CAN BACTERIAL PRESENCE MODIFY
POLYUNSATURATED ALDEHYDES PRODUCTION
BY CYCLOTELLA CRYPTICA UNDER PHOSPHATE
LIMITATION?

PREDICTED FUNDAMENTAL NICHE EXPANSION
OF AGAROPHYTON VERMICULOPHYLLUM UNDER
PRESENT AND FUTURE CLIMATE SCENARIOS

CHORUSES AT DUSK IN DEEP WATERS OF THE
CANARY ISLANDS (SPAIN) ARE ASSOCIATED
WITH MESOPELAGIC LARGE-SCALE DIEL
VERTICAL MIGRATIONS

NON-INDIGENOUS FISH ON THE RUN: ASSESS
THE DISPERSAL AND INVASION RISK OF
SEABREAM IN MADEIRA ISLAND

ZOOPLANKTON BIOMASS, ETS ACTIVITY, AND
RESPIRATORY FLUX AROUND THE CANARY
ISLANDS

ZOOPLANKTON RESPONSE TO VOLCANIC ASH
DEPOSITION AFTER THE ERUPTION OF LA PALMA
VOLCANO

LONG-TERM VARIABILITY AND TRENDS OF
SATELLITE- OBSERVED CHLOROPHYLL IN THE
PATAGONIAN CONTINENTAL SHELF

HOLO- AND MEROPLANKTON COMMUNITIES IN
SURF ZONE WATERS OF A SOUTHWESTERN
ATLANTIC SANDY BEACH (MONTE HERMOSO,
ARGENTINA)

PHYTOPLANKTON PHENOLOGY PATTERNS
DERIVED FROM MODIS-AQUA CHLOROPHYLL-A
PRODUCTS IN THE ARGENTINE SHELF FROM 38°
STO43°S
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MAJOR RESTRUCTURING OF MARINE FORESTS'
DIVERSITY UNDER PROJECTED CLIMATE
CHANGE

EFFECTS OF THE PROLIFERATION OF ZOANTHUS
PULCHELLUS (CNIDARIA: ANTHOZOA) ON
MACROALGAE COMMUNITIES: IMPLICATIONS
FOR BENTHIC PRODUCTIVITY OF INTERTIDAL
HABITATS OF TENERIFE ISLAND.

ROLE OF ARTIFICIAL REEFS IN RESTORING
MARINE ECOSYSTEMS IN HARBOR
ENVIRONMENTS

NEW TOOLS FOR DEEP-SEA CAMERA IMAGE
ANALYSIS APPLIED TO MESOPELAGIC
COMMUNITY STUDIES

NUTRIENT REGIMES DETERMINE THE STRENGTH
OF HERBIVORE-MEDIATED STABILIZING
FEEDBACKS IN BARRENS.

PATHOLOGICAL STUDY OF ANGEL SHARKS
(Squatina Squatina) FOUND DEAD IN THE CANARY
ISLANDS

MONITORING THE MARINE INVASIVE ALIEN
MACROPHYTE RUGULOPTERYX OKAMURAE
USING REMOTE SENSING IN TARIFA (SPAIN)

INTERANNUAL WAVE CLIMATE VARIABILITY
EXPLAINS MASSIVE MORTALITY EVENTS OF
POLITITAPES RHOMBOIDES CLAMS IN A
GALICIAN RIA

INTERACTIONS BETWEEN ZOANTHARIANS AND
MACROALGAE OF THE CANARY ISLANDS UNDER
LABORATORY CONDITIONS: EFFECTS OF SEA
URCHIN GRAZING

INFLUENCE OF THE EUTROPHICATION OF THE
MAR MENOR ON THE EXPLOITED FISH
POPULATIONS

SEAGRASS FINE-SCALE DISTRIBUTION LINKED
TO WAVE ENERGY AND HYDRODYNAMICS IN A
SHALLOW MEDITERRANEAN MARINE
PROTECTED AREA

FERTILIZATION OF THE COASTAL WATERS OF
THE CANARY ISLANDS BY THE DIAZOTROPHIC
CYANOBACTERIUM trichodesmium.

SEABIRDS AND OFFSHORE AQUACULUTE CAGES
INTERACTIONS IN GRAN CANARIA
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PHYTO-TREATMENT OF AQUACULTURE
EFFLUENTS USING MICROALGAE-BACTERIAL
TECHNOLOGY

CAN PLANKTON BE COUNTED AUTOMATICALLY?
LOPC MAY BE THE SOLUTION

DESIGNING UNMANNED AERIAL
SURVEYMONITORINGPROGRAMS TO ASSESS
FLOATINGLITTER CONTAMINATION

THE METADATA CATALOGUE OF THE SPANISH
INSTITUTE OF OCEANOGRAPHY: A TOOL TO
IMPLEMENT THE EU MARINE STRATEGY
FRAMEWORK DIRECTIVE (MSFD)

HYDROKINETIC ENERGY RESOURCE
ASSESSMENT IN THE SHANNON ESTUARY

SATELLITE MONITORING OF FORCASTED
OCEANIC VARIABLES THROUGH THE MARINE
OBSERVATORY OF ANDALUSIA

LOW-COST BIOTELEMETRY TRACKER FOR
MARINE MEGAFAUNAMONITORING

SELECTIVITY OF TRAWL MODIFICATION WITH T90
PANEL IN A MEDITERRANEAN SEA NEPHROPS
FISHERY
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METABOLISM AND INTESTINAL PHYSIOLOGY IN
GILTHEAD SEABREAM (Sparus aurata) JUVENILES
CLOSE TO COMMERCIAL SIZE

LIFE CYCLE ASSESSEMENT OF THE
PHOTOSYNTHETIC SEA SLUG ELYSIA CRISPATA

ICHTHYOPLANKTON ABUNDANCE AND
DISTRIBUTION DURING LATE WINTER BLOOM
AROUND THE CANARY ISLANDS IN RELATION TO
MESOSCALE STRUCTURES
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STUDY OF THE DIET AND GROWTH OF SAND
SOLE (PEGUSA LASCARIS) AND BRILL
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FISH PATHOLOGY ASSOCIATED TO THE RECENT
VOLCANIC ERUPTIONS IN THE CANARY ISLANDS

SEDIMENT MOBILIZATION AND SEAWATER
WARMING AFFECT ECOPHYSIOLOGY OF THE
CLAM POLITITAPES RHOMBOIDES

ORIGIN SEARCH OF HARMFUL ALGAL BLOOMS
WITH COASTAL MODELS AND SATELLITE
IMAGERY
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ACUSQUAT II:" ACOUSTIC MONITORING OF
ANGELSHARK

(Squatina squatina) BEHAVIOUR IN CRITICAL
CONSERVATION AREAS"

TELEMETRY AND VISUAL TAG AS TECHNIQUES
TO IDENTIFY RAYS DISTRIBUTION AND
BEHAVIOUR.

ECOLOGY AND BEHAVIOR OF THE SPINY
BUTTERFLY RAY (Gymnura altavela) IN COASTAL
WATERS OF GRAN CANARIA, CANARY ISLANDS.

OPTIMIZATION OF WATER, ENERGY AND
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PILOT-SCALE PRE-CONCENTRATION OF NATIVE
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OF SELECTED FLOCCULANTS
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THE DETERMINATION OF POTENTIAL PAIN IN THE

NORWAY LOBSTER Nephrops norvegicus
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STUDY OF THE GROWTH OF ENTEROMORPHA
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FACTORS AFFECTING CATCH PER UNIT EFFORT OF RED
GROUPER (Epinephelus morio) CAUGHT BY THE SEMI-
INDUSTRIAL FLEET IN THE CAMPECHE BANK, MEXICO

Ivan Oribe-Pérez*!, Ivan Velazquez-Abunader? and Carmen Monroy-Garcia®

1.2 Departamento de Recursos del Mar, Centro de Investigacion y de Estudios Avanzados del
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3 Centro Regional de Investigaciones Pesqueras de Yucalpetén,
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Abstract: In fisheries science, the catch per unit effort (CPUE) is assumed to be
proportional to the abundance of the resource and it is used as an indicator in stock
assessment. However, proportionality is rarely fulfilled (hyper-stability is the
overestimation of abundance and hyper-depletion is an underestimation of abundance)
(Hilborn and Walters, 1992). One way to approximate proportionality is to model
nominal CPUE (raw data), to remove non-constant effects on catchability (Maunder and
Punt, 2004). The red grouper is the main target species of a multi-specific fishery in the
Campeche Bank (CB), this species is classified as overfished and two Mexican fleets are
currently operating: small-scale fleet and semi-industrial fleet (Monroy et al., 2010).
The objective of the present work was to determine the factors that affect the CPUE of the
caught red grouper by the semi-industrial fleet from 1996 to 2019 in the CB. The CPUE
was defined as kg of red grouper per effective fishing day. 256 Generalized Additive
Models (GAM) were fitted to analyze the effect of eight variables on the CPUE of red
grouper. The multi-model inference was used to determine the best GAM candidate that
explains the variation of the CPUE of this species (fitted CPUE) which was the one that
included as explanatory co-variables the sea surface temperature, depth, year, month,
fishing area, navigation days, number of crew and fishing gear (Deviance explained
= 39.53% and pseudo-R? = 0.39). Although, the trends between nominal CPUE and
fitted CPUE by the best model were similar; the nominal CPUE was significantly higher
than the predicted CPUE. This work confirmed the hypothesis of the influence of
variables on the CPUE of the red grouper. The generated index could be used in the
assessment of red grouper in the CB.

Key words: American grouper, CPUE, Semi-industrial fleet, Campeche Bank
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Abstract: The seasonal and spatial variability of the CO» system parameters and air-sea CO>
exchange was studied in the Northeast Atlantic through the Northwest African coastal
transitional area between the Canary Islands and the Strait of Gibraltar. High spatio-temporal
resolution data were collected by a Surface Ocean Observation Platform (SOOP) aboard a
volunteer observing ship (VOS) from February 2019 to February 2020. The variability of
the CO,, fugacity in seawater (fCO.,sw) was strongly driven by the seasonal pattern of the sea
surface temperature (SST), which increased with latitude and was lower throughout the year
in the high-intense coastal upwelling areas. The fCO2sw increased from winter to summer
by 11.84 + 0.28 patm °C in the Canary archipelago and by 11.71 + 0.25 patm °C-* along
the northwest African continental shelf. The thermal to non-thermal effect ratio (T/B) was
approximately 2, with minimum values along the African coastline explained by higher
biological activity in the upwelled waters. The factors controlling the seasonality of total
inorganic carbon (Ct) normalized to constant salinity of 36.7 (NCt) were assessed. The
effect of net community production on NCt between February and October represented
>90% of the reduction of inorganic carbon while air-sea CO» exchange described <6%. The
seasonality of air-sea CO; fluxes was driven by SST fluctuations. The surface waters of the
entire region acted as a strong CO> sink during the cold months and as a weak CO; source
during the warm months. A net annual CO; sink behaviour was observed in both the Canary
basin (-0.26 +0.04 mol C m2yr?) and the northwest African continental shelf (-0.48 + 0.09
mol C m2yr?). The calculated average CO> flux for the entire area in the Northeast Atlantic
was -2.65 + 0.44 Tg CO2 yr! (-0.72 £0.12 Tg C yr?).

Keywords: CO; system, air-sea CO, exchange, Northeast Atlantic, Surface Ocean
Observation Platform, VOS line.
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Abstract: Jellyfish are important components of the marine ecosystem and present a
potential resource for different economic domains (e.g., medicine, food, and biotechnology).
We present an overview of the current state of jellyfish biodiversity in the Macaronesia
region, which includes the archipelagos of the Azores, Madeira, the Canary Islands and Cape
Verde, and examine possible biogeography patterns among its archipelagos. Based on a
comprehensive literature survey, historical and new records, diversity and biogeographical
distribution, our search included organisms belonging to Scyphozoa, Hydrozoa (strictly
benthic species excluded) and Ctenophora. Our search detected 229 jellyfish species, with a
dominance of holoplankton species, likely reflecting the insular and coastal morphology of
the archipelagos. Differences in species richness, endemism and species affinities are found
between the Azores, Madeira, Canary, and Cape Verde Island systems. The shared trend
includes the dominance of holoplanktonic hydrozoans, while the second most speciose taxa
(Scyphozoa and Ctenophore) vary between the archipelagos. While widespread distributed
holoplankton predominates in the area, species with strict affinities suggest a pattern in the
spatial distribution of jellyfish, dividing Macaronesia into two biogeographic units: (i)
Azores-Madeira-Canary with temperate and subtropical and/or tropical species and (ii) Cape
Verde with strictly subtropical and/or tropical species.

Keywords: Azores, Biodiversity, Canary Islands, Cape Verde, Jellyfish, Madeira
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Abstract: The “Intermediate disturbance” hypothesis postulated by Connell (1978) for
tropical forest and coral reef ecosystems considers that ecosystems are unstable, being
species diversity higher when physical or biological disturbances exist at intermediate
scales. Since then, there has been a debate about the validity of this across marine
ecosystems. We have investigated whether the “Intermediate disturbance™ hypothesis
could also be applied at different levels of organizations (organisms and communities). In
order to do so we have used, as our experimental framework, a naturally acidified system
off La Palma Island (Gonzalez-Delgado et al. 2021) where a clear gradient of fluctuating
pH can be found. We have used molecular data from a fragment of the mitochondrial gene
Cytochrome ¢ Oxidase subunit I (COI) of two sea urchin species (Arbacia lixula and
Paracentrotus lividus) and from metabarcoding technique applied to the whole benthic
community. The two sea urchins and the benthic community samples were collected from
four sites across the pH gradient (the Vent site where pH fluctuates between 7.79-7.21,
Transition-1 site with pH fluctuations from 7.99 -7.59; Transition-2 site with pH
fluctuations between 8.01 -7.79; and a Control site with pH between 8.04 — 8.03). Using
these molecular data we obtained the haplotype and nucleotide diversity of the two
species, and the benthic species diversity. For A. lixula and P. lividus the highest levels of
haplotype and nucleotide diversity were measured at the transition area; in parallel the
results of the metabarcoding showed that the highest levels of taxonomic diversity (algal
and metazoan) were also found at the transition area. Our results support the validity of the
"intermediate disturbance” hypothesis (Connell 1978) in macroalgae subtropical ecosystem
and across organization levels.

Key words: Intermediate disturbance hypothesis, Eucaryotic metabarcoding, genetic diversity,

benthic community, sea urchins.
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Abstract: On October 10, 2011, the underwater volcano, Tagoro, erupted in the south of the island
of El Hierro (Canary Islands), Atlantic Ocean. This eruption had consequences, causing physical
and chemical changes (Fraile-Nuez et al., 2012; Santana-Casiano et al., 2013; 2016) in the water
column resulting in alterations to the distribution of the pelagic fauna (Ariza et al., 2014) during the
first stage of the volcano, and variations in the structure of the zooplankton community in the
following post-eruptive stages between 2013 and 2018 (Fernandez de Puelles et al., 2021). In
addition, this eruption could have altered the local carbon and nitrogen cycle due to changes in
nutrient concentrations, which affect phytoplankton growth, and the isotopic signatures of
zooplankton. These responses were measured during the post-eruptive phase using the stable
isotope 8*3C and 8°N. An increase in CO; alters the response of isotopic fractionation in plankton
across a CO; gradient (Witkowski et al., 2020). A high-resolution study was conducted across 15
stations along the Tagoro volcano, separated into four zones of volcanic influence on zooplankton.
We focus on the two most abundant taxonomic groups, Chaetognatha and Copepoda as predator
and prey respectively in the second level of the marine food web. Significant spatial differences
were found in these secondary consumers of plankton. These differences are explained mainly by
an increase in the carbon isotopic signature of copepods between the Tagoro Vulcano (zone 1) to
the most distant zone (zone 4) of the area studied for Copepods, and mainly in the species of the
genera Nasutus sp. and Sewelli sp. This is consistent with the idea that CO; concentrations have an
important effect on isotopic fractionation, with an 8'*C enrichment of ca. 2%o from the volcano to
the control area. This baseline information plays an important role in addressing gaps in the
knowledge concerning the objectives to be implemented in the current Marine Strategy Framework
Directive, as well as Sustainable Objective 14, Life Under Water.

Key words: Biomarker, Good environmental status, Marine Strategies, Sustainable Development
Goal 14, Zooplankton
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Abstract: This study presents the first data on the reproductive biology of the large-scaled
gurnard  Lepidotrigla  cavillone  (Teleostei:  Triglidae) in  the  Western
Mediterranean. Specimens were collected monthly during one year (February 2021-
April 2022) from commercial trawl catches and the MEDITS bottom trawl survey carried
out in the Balearic Islands. To assess the reproductive status and condition of females
the gonadosomatic index (GSI), hepatosomatic index (HSI), Le Cren’s condition factor
(Kn), and the digestive somatic index (DSI) were calculated. We analyzed a total of 810
individuals ranging from 7.5 to 14.5 cm in total length. Females represented the 54.3% of
this population. Maximum values of GSI were observed between March-April and
between June-August, suggesting a protracted spawning season in spring-summer.
During these periods, DSI shows its highest values, while both HSI and Kn decrease at
the beginning of the spawning season. According to these results, females feed
throughout the year, with reproductive expenditure being mainly at the expense of
muscle and/or visceral reserves; the liver only seems to be important as a reserve at the
onset of spawning when food intake is probably not sufficient to cover the lipid and
protein demand associated with gonadal development. This suggest a mixed capital-
income bioenergetics strategy. According to the histological analysis of ovaries
(N=150), L. cavillone presents asynchronous oocyte development, pointing to
indeterminate fecundity type and batch spawning strategy. Batch fecundity, estimated
by the gravimetric method, was between 522 and 2249 hydrated oocytes per female,
relatively low compared to most Scorpeniformes in the Mediterranean. These results
are a valuable contribution to the knowledge of this poorly known bycatch species in the
Mediterranean.
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Abstract:

Increasing impacts of both fisheries and climate change have resulted in changes in
the structure, functioning and related ecological metrics of marine communities. A
recurrent observation is the rise of cephalopods as fish communities recede. The reason
behind this phenomenon is most likely linked with the removal of main predators and
competitors by fishing. However, the consequences of climate change (variations in
primary production, changes in stratification, and sea warming, among others) may also
have an influence due to the high environmental sensitivity and plasticity of cephalopods.
Here we aim to unveil the effects of different drivers in the cephalopod community of the
Western Mediterranean Sea as well as its differential role in space. We combine
several ecological indicators offering a wide range of information about biodiversity,
production, trophic structure and relative contribution of prey and predators and relate
them with environmental and fisheries drivers of change. The ecological indicators are
calculated using data from the MEDITS trawling survey in the region (from the Alboran
Sea to the Gulf of Lion) from 2013 to 2019. Our results highlight the response of
ecological indicators to several drivers of change and the spatial differences in
cephalopod communities with, for instance, higher richness and proportion of predator
cephalopods in areas associated to higher SST and fishing effort. Overall, the effect of
the environment is greater than the effect of other variables; such results may highlight
that under foreseeing scenarios of climate change cephalopods could
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continue to increase due to increases in sea warming.

Key words: Ecological indicators, Mediterranean Sea, Cephalopods, ecosystem change,
climate change, fisheries
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Abstract:

The global climate of the 21th century is characterized by increasing levels of atmospheric
carbon dioxide (COz) due to anthropogenic emissions (IPCC, 2018). How this trend will
impact the climate in the future is a major concern for society. In an effort to better
understand the structure and functioning of the global climate in a high CO; world it is
essential to study potential analogs in Earth’s history. The Pliocene climate is an ideal
candidate for this approach as the climate during this interval was characterized by a CO»
concentration close to today’s levels and the land-ocean configurations was similar to the
current one (Bartoli et al., 2011; Pagani et al., 2010; Seki et al., 2010). In this study we use
calcareous phytoplankton remains (coccolithophores) preserved in deep-sea sediments to
reconstruct environmental conditions during the Plio-Pleistocene climate transition in the
Southern Ocean which plays a major role in the global climate system. Coccolithophores are
unicellular autotrophic organisms sensitive to environmental variations and therefore are an
excellent tool to reconstruct paleoenvironmental conditions (Thierstein & Young, 2004;
Winter & Siesser, 1994). Shifts in the coccolithophore assemblages identified in the
sediment cores retrieved from the south Pacific and south Atlantic oceans are related to
paleoceanographic and global climatic events. Our results suggest that Pliocene climate was
characterized by higher sea surface temperatures and a more southward position of the
Subtropical Oceanic front in the Southern Ocean. At the end of the Pliocene our data reveal
a cooling trend in the Southern Ocean coinciding with the intensification of the Northern
Hemisphere Glaciation (Bartoli Sarnthein M. Weinelt M., 2006) and a decrease in
atmospheric CO; (Bartoli et al., 2011).

Key words: Coccolithophores, Southern Ocean, Pliocene
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SURFACE MICROLAYER OF THE ATLANTIC OCEAN
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Abstract: Organophosphate esters (OPES) are synthetic organic chemicals widely used as
plasticizers and flame retardants in the industry, in household consumer products and in
personal care products. Their range of physicochemical properties is wide, influencing their
transport and biogeochemistry in the marine environment (Xie et al., 2022). Our goal was
to assess the spatial and vertical distribution of OPEs by sampling and analysing samples
taken during a latitudinal transect through the Atlantic Ocean (from latitude 40 °N to 55 °S).
Surface seawater was analyzed from 24 sampling stations, while the surface microlayer
(SML) and vertical profiles (5-6 different depths from surface to 2000 m depth) were
assessed at 9 and 7 stations, respectively. A total of 24 individual OPEs were targeted,
among which 13 compounds were found ubiquitous in Atlantic waters (TEP, TiBP, TNBP,
TCEP, 1, 2, 3-TCPP, TDCIPP, TPhP, TBEP, EHDP, TEHP, TmCP). Maximum
concentrations were found in tropical waters of the SE Atlantic off-shore Brazil. Atthe SML,
the top 0.1 mm layer at the air-water interface as sampled with a glass plate, we found higher
OPE concentrations when compared to underlying waters by SML enrichment factors
ranging between 1.2 to 24. Therefore, OPEs show a tendency to accumulate at the surface
of the ocean, as it has been demonstrated for other organic pollutants, with implications for
their potential long-range transport through sea-spray aerosol formation (Casas et al., 2021).
Regarding the vertical profiles, we have found different trends depending on the locations,
with maximum concentrations at surface waters, consistent with atmospheric deposition as
one of the inputs. However, a second maximum was often found at deep waters, suggesting
that vertical transport by settling particles may lead to the accumulation of OPEs in the deep
ocean. The results will be shown in connection with other physical, chemical and biological
variables explaining their transport and water column biogeochemistry.

Key words: Flame Retardants, Biogeochemistry, OPEs
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POPULATION GENOMICS AND ADAPTATION IN
Marthasterias glacialis BASED ON SINGLE NUCLEOTIDE
POLYMORPHISMS
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Portela"**
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Abstract: Marthasterias glacialis is a widespread sea star, across the Atlantic-
Mediterranean area. Previous studies demonstrated the existence of two mitochondrial
lineages within the species that presented different geographical distribution (Pérez-Portela
et al., 2010; Pérez-Portela et al., 2017), one of them being Atlanto-Mediterranean and the
other endemic to the Mediterranean. To date, the limited nuclear information available for
this species has impeded the elucidation of this population genomic structure and patterns
of local adaptation, as well as the clarification of whether these two mitochondrial lineages
actually correspond to two isolated evolutionary units. To clarify these questions, we
generated double digested Restriction-site Associated DNA sequencing (ddRAD-Seq) data
for 161 samples collected in 17 localities from the north-east Atlantic to the east
Mediterranean coasts. We identified 10,388 Single Nucleotide Polymorphisms (SNPs)
suitable for population genomics and local adaptation analyses. Population genomic
structure and potential mitochondrial divergence were assessed applying different
statistical approaches. All analyses demonstrated significant differences among
populations and three main geographical areas: the Azores, continental Atlantic and the
Mediterranean. Nevertheless, no nuclear divergence between mitochondrial lineages was
detected. Patterns of local adaptation were also explored based on the detection of outlier
markers and redundancy analyses considering two major environmental parameters:
temperature and salinity. Nuclear and mitochondrial data showed a divergent history,
likely related to the isolation of lineages during a glacial period of the Pleistocene. During
glacial periods, interruptions in gene flow between the Atlantic and Mediterranean basins
could have promoted divergence between nuclear and mitochondrial lineages, with a
posterior secondary contact that would have allowed the Atlantic newly created lineage to
colonise the Mediterranean, following the main current system in this area. An incomplete
lineage sorting would have allowed nuclear lineages to mix again, whereas the
mitochondrial ones would have persisted over time due to the absence of recombination.

Key words: SNPs, population genomics, ddRAD-Seq, sea star, marine invertebrate, local
adaptation.
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Abstract: This work focuses on using a fish farm stream as a culture medium for the
production of microalgae and the reduction of the mass flow of nutrients and the use of the
biomass generated as an ingredient of fish feed.

First, two different fish production systems, the flow-through system (FTS) and the
recirculation aquaculture system (RAS), were studied to produce microalgae. The results
indicate that a nitrogen concentration above 8mg L™ is necessary to cultivate microalgae
without biomass recirculation. Therefore, the RAS system was the more suitable process for
nutrient recovery. A total of six species (Nannochloropsis gaditana, Pavlova lutheri,
Isochrysis galbana, Tetraselmis chuii, Phaeodactylum tricornutum, Chaetoceros gracilis)
and a bloom were studied at laboratory scale (18 L), obtaining productivities between 7 and
71 mg Lt d? and dissolved nitrogen consumption rates between 0.15 and 12.6 mg L™ d2.

A raceway reactor was designed and constructed for microalgae cultivation (6000 L). They
were located in a 450 t year™ sole production facility of Cultivos Piscicolas Marinos S.A.
(CUPIMAR), using the RAS purge stream enriched with phosphorus up to 1 mg L™ as a
culture medium. T. chuii was cultured due to higher productivity (15 - 78 mg L d?) and
protein concentration (36 - 50 %), and both the effluent and the microalgae biomass
generated at pilot scale were characterised. Two sole feeds were formulated, including 10
and 20 % algal biomass (T. chuii), reducing the fishmeal content by 25 %. No significant
differences were found in the growth rate and proximal composition in juvenile sole
fattening trials with both experimental feeds.

Key words: Fish farm, Marine RAS, Microalgae biotechnology, Nutrient removal, Fish feed, Sole
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MARINE MICROALGAE AND CYANOBACTERIA STRAINS FOR
BIOREMEDIATION PROCESSES AND BIOSTIMULANT
ACTIVITY: OUTPUTS FROM THE SABANA PROJECT
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Abstract: Marine eucaryotic microalgae and cyanobacteria from the BEA Culture
Collection have been selected and assayed to evaluate bioremediation capabilities and
biomass biostimulant activity under the framework of the H2020-SABANA Project. After
an initial screening of 50 strains for growth performance at laboratory scale, biochemical
composition and bioactivity determination, a final group of 6 strains was evaluated at an
outdoor pilot scale using seawater diluted centrate (wastewaters obtained from a sludge
anaerobic digestion process) as a culture medium, in two cultivation systems (tubular PBRs
and open raceway ponds ORPs), during periods longer than 6-months. The simultaneous
study of the biomass and biochemical productivity was performed in semi-continuous mode.
Productivity, growth performance, nutrient removal capacity, biomass nutritional
composition, microbiology, heavy metal content, and microalgae-bacteria consortium
dynamic were studied and compared.

Selected strains were included into the bioassay work. The harvested biomass samples were
freeze-dried and tested for their hormone-like activities: (1) auxin-like activities, and (2)
cytokinin-like activity. The bioactivity was strain-dependent, but strongly influenced by the
physiological status of the strain. Therefore, bioactivities of laboratory biomass samples
were always similar to each other, while biomass samples produced in outdoor cultures
either in nutrient medium or in diluted centrate showed varying, lower or higher bioactivities
than the laboratory samples. One marine strain with plant biostimulating (Chrysoreinhardia
giraudii BEA 0313B) and two with biopesticide activities (Dolichospermun sp. BEA 0866B
and Anabaena sp. BEA 0912B) were selected as final candidates for application
developments. Final conclusions focused on the methodologies and experimental activities
carried out at the facilities of BEA in Taliarte (Gran Canaria) will be presented and
discussed.
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Abstract: Environmental conditions change dramatically from winter to summer in the
Arctic Ocean. As the sea ice melts, large amounts of algal polysaccharides are released in
the water column while simultaneously the main phytoplankton bloom develops beneath the
ice. These changes are reflected in the taxonomic composition of the heterotrophic
bacterioplankton within the upper water column. The dominant taxonomic groups in winter
are Alpha- and Gammaproteobacteria and Thaumarcheota. In contrast, Bacteroidetes and
Gammaproteobacteria are instead dominant during the spring-summer bloom period. Here
we present a time series from early March to late July in Dease Strait (Canadian Arctic)
where metagenomes and metatranscriptomes from the planktonic bacterial size fraction were
obtained over a spring ice algal bloom to investigate the causes of this transition in microbial
community composition. Looking at the genes present and expressed, two main traits
seemed to allow Bacteroidetes to dominate. First, they had a large collection of
polysaccharide degradation genes. In March, on the other hand, glycosyl-hydrolases
degraded a variety of compounds including fucoidan, a cell wall polysaccharide of diatoms.
During the bloom, on the other hand, glycosyl-hydrolases for laminarin, a storage
polysaccharide of diatoms, became extremely abundant. Thus, Bacteroidetes were in the
optimal position to take advantage from the diatom polysaccharides and had transporters to
incorporate iron siderophore complexes. However, they did not show genes for the synthesis
of siderophores (Puente-Sanchez et al. 2022). This task was carried out almost exclusively
by Gammaproteobacteria. Clearly, the ability to steal iron from other bacteria and to use
algal polysaccharides are two traits favouring the dominance of this phylum in summer.
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MAGNETIC IONIC LIQUIDS AS A REALISTIC ALTERNATIVE
FOR THE GREEN AND FAST PRECONCENTRATION OF
METALS IN SEAWATER
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Abstract: Interest of metals analysis in seawater is based on their role as essential nutrients
for marine organisms as well as the toxicity of non-essential metals even at trace levels.
Despite its interest, metal determination is limited by their low concentrations, and even
more by saline sample matrix. Several liquid and solid extraction methods are used for
sample preparation in analysis of metals. However, they require significant amounts of
reagents, high time consumption as well as, sample handling with contamination risk. In this
sense, liquid phase micro-extraction has gained increasing interest.

In particular, dispersive liquid-liquid microextraction (DLLME) is widely used. An
extractant and a dispersing solvent are added to the aqueous sample. Then, a cloudy solution
of fine droplets is formed, favouring a fast mass transfer of the metals from the sample to
the receiving solution. Finally, this receiving solution is separated by centrifugation. Despite
their potential, there are still limitations for its application to seawater samples, such as the
availability of efficient chemical extractants for the extraction of the metal chlorocomplexes
formed at the natural pH of marine waters, or the use of high toxicity and volatilities
dispersants. Recently, the use of ionic liquids (ILs) as extraction phases has been proposed
to overcome these drawbacks. ILs are molten organic salts, whose chemical structures can
be easily tailored to improve selectivity towards the metal. A subclass of ILs, produced by
incorporating a paramagnetic component in their structures, are the magnetic ionic liquids
(MILs). MILs have a strong response to external magnetic fields, allowing rapid recovery
of the extractant with the aid of a magnet. Thus, the centrifugation step is eliminated and the
separation time is reduced.

In this work, the DLLME based on the MIL methyltrioctylammonium tetrachloroferrate has
been developed for the efficient extraction of Ag, Cd, and Zn of seawater. The optimization
of all experimental factors affecting MIL-DLLME method (i.e., ratio of anion and cation in
the ionic liquid synthesis, ionic strength content in the sample, extraction time, sample pH,
amount of MIL) was performed by univariate technique. Extraction efficiencies of 76.1 +
2.6% for Ag, 98.1 £ 0.7% for Cd and 70.4 + 3.2% for Zn were obtained when an extraction
time of 30 minutes and 50 mg MIL were applied to real seawater samples.

Key words: metals, seawater, sample preparation, magnetic ionic liquids, liquid-phase.
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Abstract: Polycyclic aromatic hydrocarbons (PAHSs) and other semivolatile aromatic-like
compounds (SALCSs) are ubiquitous in the oceans and can substantially influence marine
microbial communities at environmentally relevant concentrations (Gonzalez-Gaya et al.
2016; Cerro-Galvez et al. 2019). Microbial degradation is an important sink of PAH in the
oceans (Gonzalez-Gaya et al. 2019). However, the linkage between background PAH
concentrations and the presence of potential PAH-degrading bacteria remains poorly
characterized, especially for remote regions such as Antarctica. Here we present time-series
measurements of 64 PAHSs in seawater and plankton in the coastal Antarctica (Livingston
and Deception Islands) during three austral summers. PAH concentrations in the dissolved
phase ranged from 0.07 to 30 ng/L and in plankton from 37 to 2000 ng/g dry weight (DW).
In the same set of samples, bacterial communities were characterized by 16S amplicon
sequencing and relative abundances were quantified. Microbial communities were
dominated by Flavobacteriales at Livingston and Deception Islands, with the SAR11 clade
also co-dominating in the latter.

In order to assess the potential for hydrocarbon degradation, bivariate correlations between
environmental and bacterial composition variables, as well as multiparametric analysis,
where done. Relative abundances of bacterial genera reported in the literature to be
associated with PAH significantly correlated with dissolved PAH concentrations (both low
and high molecular weight, HMW PAH) and planktonic HMW PAH concentrations. A
number of evidences, such as Sulfitobacter correlations with PAHs, pointed to the key role
of this group in PAH degradation in the maritime Antarctica. This study provides new
insights on the role played by organic pollutants modulating marine microbiomes in polar
environments and vice versa.

Key words: Antarctica, seawater, PAH, 16S amplicon sequencing, microbial communities,
psychrophilic bacteria.
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RESPONSE TO ATMOSPHERIC DUST DEPOSITION IN THE
MAURITANIAN-SENEGALESE UPWELLING REGION

C. Pérez-Barrancos'?", M.D. Gelado-Caballero®, N. Hernandez-Hernandez!, 1.
Banos', M. Gomez-Letona!, M.F. Montero', J.M. Arrieta? and J.Aristegui'”

!Instituto de Oceanografia y Cambio Global, Universidad de Las Palmas de Gran Canaria, Las
Palmas, SPAIN.
claudia.perez@ieo.es, nauzethdez@gmail.com, isabel banos@ulpgc.es,
markel.gomezletona@ulpgc.es, maria.montero@ulpgc.es, javier.aristegui@ulpgc.es
2 Instituto Espafiol de Oceanografia, Consejo Superior de Investigaciones Cientificas, Centro
Oceanografico de Canarias, Tenerife, SPAIN.
Jjesus.arrieta@ieo.es
3 Departamento de Quimica, Universidad de Las Palmas de Gran Canaria, Las Palmas, SPAIN.
maria.gelado@ulpgc.es

Abstract: The eastern North Atlantic region is among the highest receivers of dust
deposition in the world oceans, which is an important source of nutrients, trace metals and
organic matter to the surface ocean. In this study, we assessed the response of phytoplankton
and heterotrophic bacteria to intense dust deposition in the Mauritanian-Senegalese
upwelling system. Four bioassays were performed, each lasting three days, along a trophic
gradient extending from the eutrophic coastal upwelling to the oligotrophic open sea . On
each occasion, dust concentrations above 4 mg I-1 were added to triplicate microcosmes,
increasing nitrate, phosphate and, to a lesser extent, silicate seawater concentrations. Even
though dust deposition enhanced heterotrophic and photosynthetic activity concurrently,
bacterial production rates responded faster and stronger than primary production especially
as oligotrophic conditions increased. Although not always reflected in total microbial cell
abundances, dust enrichment also stimulated the growth of certain planktonic groups over
others according to their nutrient requirements. High silica content phytoplankton groups
(such as Dinophyceae, Chrysophyceae and Filosa-Thecofilosea) thrived in dust-treated
microcosms, as well as Hyphomonas type of Alphaproteobacteria and several
Gammaproteobacteria  orders  (including  Alteromonadales, OMI182 clade and
Ectothiorhodospirales). Yet, microbial community structure and composition were primarily
shaped by the unique characteristics of each experiment (intrinsic local productivity and
nutrient availability), as well as by trophic interactions across autotrophic and heterotrophic
microbial communities.

Key words: Dust bioassay, primary production, bacterial production, plankton community structure,
molecular diversity, subtropical Northeast Atlantic.

58



VIII International Symposium on Marine Sciences 2022 (ISMS)
Las Palmas de Gran Canaria (Spain), 6-8" July 2022

ASSESSMENT OF THE CONTRIBUTION OF PENGUIN'S GUANO
TO THE TRACE METAL POOL IN THE ANTARCTIC WATERS

O. Belyaev*!, E. Sparaventi!, G. Navarro!, A. Rodriguez-Romero?, A. Tovar-
Sanchez?

! Department of Ecology and Coastal Management, Institute of Marine Sciences of Andalusia
(ICMAN), Puerto Real, SPAIN.
0.belyaev@csic.es, erica.sparaventi@csic.es, gabriel.navarro@icman.csic.es, a.tovar@csic.es
2 Department of Analytical Chemistry. Faculty of Marine and Environmental Sciences, Marine
Research Institute (INMAR), University of Cadiz, Puerto Real, SPAIN.
araceli.rodriguezromero@uca.es

Abstract: The Southern Ocean (SO) regions constitute the major sinks of anthropogenic
carbon dioxide. Several areas of the SO are considered as High-Nutrient, Low-Chlorophyll
regions (Longhurst et al., 1995), because despite the richness in fundamental nutrients such
as nitrates, phosphates, or silicates, are characterized by a reduced concentration of
phytoplankton biomass, resulting in a scarcity of photosynthetic biota (Shaked & Lis 2012).
The lack of chlorophyll is attributed to the low availability of trace elements, especially iron
(Fe). These trace metals (TM) play crucial roles in biochemical structures of the organisms,
actively participating in physiological processes (Schoffman et al., 2016). In this study, we
aim to perform the first multidisciplinary approach to estimate the contribution of penguins’
guano-derived TM of one of the most abundant Antarctic penguin species, the chinstrap
penguin (CP) (Pygoscelis antarcticus) to the Antarctic ecosystem. To develop an effective
approach to assess its relative population status, using Deception Island as a case of study,
we collected images of the northern tip of Vapour Col (VC) CP colony using unmanned
aerial vehicles (UAV), data which served as an input for a deep-learning (DL) model trained
to detect CP individuals. Later, to investigate the TM contents of guano, we analyzed fresh
samples from VC, collected directly from the ground and from uncontaminated guano from
the soil. Finally, through the combination of UAV sampling, DL-powered CP census, and
guano chemical analysis, we volumetrically estimated the TM content in CV. To conclude,
we present an estimate of the relative contribution of VC CP colony to the release of TM in
the surrounding surface water, determining that CP are a significant source of TM and play
a crucial role by releasing of up to 3x10° times the TM to the surrounding waters.

Key words: Trace metals, Chinstrap penguin, Guano, Deep Learning
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Abstract: The influence of copper (Cu) on the marine diatom Phaeodactylum tricornutum
has been widely studied (Levy et al., 2007; Wang and Zheng, 2008). However, its
biochemical response wunder Cu stress conditions is not fully understood.
This work is focused on the behaviour of free amino acids in P. tricornutum cells under
different Cu levels (0.31, 0.79 and 1.57 uM) and periods of culture (12, 18 and 21 days).
The concentration of ten amino acids (arginine, aspartic acid, glutamic acid, histidine,
lysine, methionine, proline, valine, isoleucine and phenylalanine) was analysed with
Reverse Phase High Performance Liquid Chromatography with a Photodiode Array
Detector.

Exposure to high concentrations of Cu strongly affects P. tricornutum growth, cell density
and organic ligands accumulation (Rico et al., 2013). The amount of free amino acids
decreased when the maximum biomass was reached (18 days) in the control cultures and at
sublethal Cu level (0.31 uM). On the contrary, a dramatic increase of amino acid contents
with respect to the control cultures was observed under lethal copper doses of 0.79 and
1.57 uM, reaching the maximum amino acids level after 18 and 12 days respectively.
Levels of amino acids as histidine and methionine were 12.4 and 65.8 times higher under
0.79 and 1.57 uM of Cu, after 12 days of culture, and 37.4 and 24.5 times higher,
respectively, after 18 days of culture. However, amino acid levels decreased dramatically
after 18 and 21 days at these copper concentrations suggesting the total consumption of
nitrogen.

This study provides a better understanding of the response to P. tricornutum cells
exposed to Cu related to amino acid production and the vital role of these amino acids in
the defense mechanism of the diatom during the different periods of growth.

Keywords: Amino acid, diatom, microalgae, copper toxicity, Phaeodactylum tricornutum
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