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Abelardo Gómez Parra

In memoriam

The scientific and academic community deeply 
mourns the loss of Abelardo Gómez Parra, resear-
cher at the CSIC and professor at the University of 
Cádiz, whose career has left an indelible mark on 
the development of marine chemistry and Marine 
Sciences in Spain. His passing leaves a void that is 
diffiicult to express, but also an intellectual legacy 
that will continue shaping new generations of 
researchers.

For more than four decades, Lalo (as we all knew 
him) devoted his life to the training of doctoral 
candidates and students, guiding them with a 
unique combination of scientific rigor, intellectual 
honesty, and a generosity that transcended the 
academic sphere. For those who had the privilege 
of learning by his side, he was far more than a 
professor: he was an ethical reference, a patient 
mentor, and a colleague always willing to share his 
time, his knowledge, and his enthusiasm for scien-
ce.

A pioneer in the field of marine biogeochemistry, 
Lalo was one of the forerunners of marine chemis-
try in Spain, contributing decisively to the consoli-
dation of this discipline within the national scienti-
fic landscape. His vision, always ahead of its time, 
propelled research lines that are now fundamental 
for understanding the functioning of coastal and 
oceanic ecosystems.

Together with Prof. López Ruiz, he founded the 
Iberian Seminar on Marine Chemistry (SIQUIMAR) 
in 1983, a space he conceived as a meeting point 
for chemical oceanographers across the peninsula. 
Thanks to his drive, SIQUIMAR became an essen-
tial platform for scientific exchange and the place 
where many young researchers took their first 
steps. His collaborative spirit, his ability to bring 
people together, and his conviction that science 
advances best when shared remain the essence of 
this seminar.

Lalo was, above all, a good person, supportive, 
approachable, and profoundly humane. A loyal 
friend to his colleagues and a constant source of 
support for those beginning their careers. His 
way of understanding science, as an exercise in 
responsibility, honesty, and service to society, is a 
lesson that will endure in all who knew him.

Today we do not wish to say goodbye. We prefer a 
“see you always,” because his memory will 
remain alive in his students, in his colleagues, in 
the projects he inspired, and in every advance 
built upon the foundations he helped establish.

With gratitude and deep affection, his scientific 
family.
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SHORT-TERM RETENTION AND DYNAMIC
REDISTRIBUTION OF FLOATING MACROLITTER IN TIDAL
RIVERBANKS
Autores:
Daniel González Fernández, Departamento de Biología, Universidad de Cádiz
Paula M. Jiménez Beuzón, Departamento de Biología, Universidad de Cádiz
Juan Ceballo, Departamento de Biología, Universidad de Cádiz
Miguel J. Sánchez-Guerrero-Hernández, Departamento de Biología, Universidad de Cádiz
Sandra Manzano, Departamento de Biología, Universidad de Cádiz
Tom de la Figuera, Departamento de Biología, Universidad de Cádiz
Andrés Cózar, Departamento de Biología, Universidad de Cádiz

Topic: BAMAR - Plastic litter and microplastics: Detection, sources, transport and distribution
Presenter Name: Daniel González Fernández

Keywords: dynamics, estuaries, macroplastic, monitoring, tides

Estuaries are exposed to plastic pollution migrating from terrestrial  sources to marine
environments and vice-versa, yet the capacity of estuarine riverbanks and tidal vegetation to
trap this waste remains poorly understood. This study quantifies the composition, spatial
distribution, and short-term transport dynamics of floating macrolitter (>2,5 cm) in a salt
marsh within a protected European mesotidal estuary (San Pedro River, SW Spain). Using a
mobile monitoring application integrating the official Joint List of Litter Categories, low-tide
surveys were conducted across fixed transects spanning the intertidal and riverbank zone to
understand short-term changes over spring tides periods.

Nearly 2000 litter items were recorded over 6 surveys, yielding a high mean density of 0.6
items/m². Extrapolating these findings to 100 linear meters reveals an accumulation of
2,000–3,000 objects, vastly exceeding European threshold values defined for coastal marine
litter. Plastics were dominant (>90%), primarily consisting of flexible film fragments sized
5–10  cm.  Spatiotemporal  monitoring  demonstrated  that  while  individual  litter  items
remained trapped beneath dense plant cover, meteorological events—specifically rainstorms
and  spring  tides—triggered  massive  macroscale  shifting  and  high  overall  influx/efflux
dynamics.  The  highest  litter  retention  occurred  within  the  mid-upper  marsh  zone,
specifically localized in salt shrubs (Limoniastrum monopetalum) between 20–50 cm tall.

By providing empirical evidence of severe plastic entrapment in tidal vegetation, these
findings emphasize that coastal marshes function as dynamic sinks rather than mere transit
corridors,  signalling  the  need  to  incorporate  estuarine  dynamics  into  global  plastic
monitoring and modelling.
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MODELLING THE TRANSPORT OF PAINT PARTICLES IN
ESTUARIES: AN OVERLOOKED SOURCE OF
MICROPLASTICS
Autores:
Alizée De Groodt, Luis R. Vieira, Isabel Sousa Pinto, Garry Kett & Isabel Iglesias

Topic: BAMAR - Plastic litter and microplastics: Detection, sources, transport and distribution
Presenter Name: De Groodt Alizée

Keywords: Douro Estuary, Lagrangian modelling, Microplastics, Paint Particle Flakes

Although paint particles (PP) are often included in size-based definitions of microplastics
(MP), they are increasingly recognised as a distinct particle category in terms of their
composition, behaviour, and potential hazards. Unlike MP made from synthetic polymers, PP
originate from paint coatings that contain complex,  multilayered binders and inorganic
fillers. This results in a higher density, greater brittleness, and higher concentrations of
toxins. Consequently, the transport dynamics, settling behaviour, and sediment interactions
of PP can differ substantially from those of conventional MP. Within the framework of the
HEurope INSPIRE project, a coupled offline hydrodynamic model (OpenTelemac 3D) with
a particle-tracking model (PTM; OpenDrift) is used to simulate the release, dispersion,
and  fate  of  PP  accidentally  emitted  from  recreational  marinas  in  the  Douro  Estuary
(Portugal).  The  PTM  incorporates  particle-specific  properties,  including  two  density
distributions and corresponding settling velocities, to better represent the heterogeneous
structures of  PP.  Simulations were conducted forcing the PTM with a spring-condition
hydrodynamic simulation and considering two configurations: under baseline conditions,
representing current practices, and post-intervention conditions, following the installation
of an innovative filtration technology designed to capture MP and PP at the source,
which  is  being  implemented  in  the  Douro  Estuary.  The  results  estimate  the  relative
contribution  of  each  marina  to  the  total  PP  load,  identify  accumulation  hotspots,  and
estimate the residence time of the PP in the system. The modelling framework is also
designed to evaluate the potential impact of installing PP filtration technologies on the
concentration  and  total  load  of  PP  in  the  Douro  Estuary.  Furthermore,  this  approach
assesses the technology's potential for scalability by exploring how broader implementation
across multiple marinas could further reduce PP pollution in estuarine and adjacent marine
environments.

Acknowledgments:  INSPIRE  project  (Horizon  Europe  GA  101112879).  The  CIIMAR
strategic  Funding  UID/04423/2025  (https://doi.org/10.54499/UID/04423/2025),
UID/PRR/04423/2025 (https://doi.org/10.54499/UID/PRR/04423/2025), and LA/P/0101/2020
(https://doi.org/10.54499/LA/P/0101/2020)  funded  by  FCT  and  by  the  European
Commission’s Recovery and Resilience Facility. I. Iglesias and L.R Vieira acknowledge the
FCT  CEEC  programme  (https://doi.org/10.54499/2022.07420.CEECIND/CP1728/CT0008
and  https://doi.org/10.54499/2021.02308.CEECIND/CP1665/CT0002).
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MICROPLASTICS DOWN TO 2000 M DEPTH OFF THE
CANARY ISLANDS
Autores:
Ana Molina Rodríguez, Departamento de Química, Universidad de Las Palmas de Gran Canaria (ULPGC),
SPAIN.

Topic: BAMAR - Plastic litter and microplastics: Detection, sources, transport and distribution
Presenter Name: Ana Molina Rodríguez

Keywords: Atlantic Ocean., Macaronesia, Marine litter, deep waters, pollution

Although microplastics (MPs) are present throughout the water column, most studies have
focused  on  the  ocean  surface,  providing  only  limited  information  on  their  vertical
distribution. To address this knowledge gap, this study aims to evaluate the presence and
composition of MPs in the water column down to 2000 m depth off the Canary Islands.

Water samples were collected at eight stations around the Canary Islands. At each depth
and station, four Niskin bottles were used for sampling. At stations M01, M04, E01, E02,
W01, and W02, samples were collected at six depths (50, 100, 150, 200, 250, and 300 m),
while at stations M02 and M03, samples were obtained from four depths (150, 750, 1100,
and 2000 m). In addition, Bottle-Nets were deployed at the latter stations, sampling the
water column over two 100 m depth intervals (2000–1900 and 1100–1000 m). Samples were
filtered through 100 µm mesh filters,  and retained MPs were quantified and classified
according to their morphology as fibers or fragments. Polymer identification was performed
using Fourier Transform infrared microspectroscopy.

Preliminary results showed mean concentrations of approximately 3 fibers·L⁻¹ and fewer
than 1 fragment·L⁻¹. Fibers, mainly polyester, were the most abundant particles throughout
the water column, whereas fragments exhibited a more diverse polymer composition.

These findings provide new insights into the vertical distribution and composition of MPs in
the  deep  ocean  and  contribute  to  a  better  understanding  of  their  transport  and
accumulation processes at depths of up to 2000 m.

Acknowledgments:  We would like to thank the contract "Ayudas para la formación de
personal investigador predoctoral en formación, matriculados en programas de doctorado
de la ULPGC 2025" and to the Spanish Institute of Oceanography (IEO-CSIC), through its
funded project Vulcana-IV (IEO-CSIC, 2024–2026), for the opportunity to collect samples
during an oceanographic cruise on board the R/V Ramón Margalef, carried out in 2025.
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FROM THE FIELDS TO THE SEABED: EMPIRICAL
EVIDENCE OF AGRICULTURAL PLASTIC POLLUTION.
Autores:
Josué Viejo Marín, Biology Department, University of Cádiz, Puerto Real, Spain
María del Carmen Morales Caselles, Biology Department, University of Cádiz, Puerto Real, Spain
Enrique Montero, Ecopuertos Project Association, Puerto de Santa María, Spain
Andrés Cózar Cabañas, Biology Department, University of Cádiz, Puerto Real, Spain

Topic: BAMAR - Plastic litter and microplastics: Detection, sources, transport and distribution
Presenter Name: Josué Viejo Marín

Keywords: Agricultural plastic litter, Ephemeral rivers., Marine litter

Despite ongoing negotiations to establish a Global Plastics Treaty aimed at ending plastic 
pollution, agriculture remains an often-overlooked source of marine litter. While most global 
assessments emphasize take-out consumer activity and fishing as dominant contributors, 
these broad analyses may fail to capture regionally relevant sources. This is particularly 
critical in the Mediterranean region, where agricultural land occupies 38% of the coastline, 
and states like Spain dedicate up to 51% of coastal areas to cultivation. To address this gap, 
field sampling was conducted across coastal and inland transects using a combination of 
shoreline surveys, dry riverbed inspections, and marine debris collection. The empirical 
results reveal that agricultural plastic debris travels and remains prevalent even over 100 
km downstream of intensive cultivation hotspots. Bottom-trawl sampling by artisanal fishing 
boats  and  diver-led  surveys  confirmed  that  discarded  infrastructure—specifically 
agricultural  nets,  cords,  tubes,  and  plastic  films—frequently  pollutes  marine  seafloors. 
Crucially,  the  study  identifies  dry  riverbeds  in  agricultural  landscapes  as  transient 
reservoirs. During dry seasons, these arid channels trap macro-litter. Data following the 
heaviest  rain  episodes  demonstrated  that  these  accumulated  plastics  are  flushed  out, 
triggering sharp, episodic spikes in agricultural litter entering marine environments. These 
empirical findings underscore the critical need for regional management and global policy 
strategies that incorporate agriculture as a significant source of marine plastic pollution, 
particularly considering the projected rise in global agricultural plastic use.

Acknowledgments: This study was made possible through the collaboration of Ecopuertos, 
the Motril fishermen, divers, and volunteers. This research was funded by the Regional 
Government of Andalusia (PLAn project, ref. FEDERUCA18-107828) and the EMERGIA 
program (DEEP project). Additional support was provided by the COPLA (PCM_00056) and 
ISARGO (CSN2022-135760) projects, funded by the Junta de Andalucía (Consejería de 
Universidad, Investigación e Innovación), MCIN/AEI/10.13039/501100011033, and the 
European Union NextGenerationEU/PRTR.
References: Morales-Caselles, C., Viejo, J., Montero, E., Cózar, A. (2025). Agricultural 
plastics as marine pollutants: Empirical evidence from inland and coastal field surveys. 
iScience, 28(6), 112701. https://doi.org/10.1016/j.isci.2025.112701
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EVALUATING MICROPLASTIC FLUXES IN A SMALL
COASTAL WWTP: INPUTS, RETENTION AND EMISSIONS
TO THE RÍA DE VIGO
Autores:
Gracia Castillo Escrivá, Department of Ecotoxicology, Ecophysiology and Biodiversity of Aquatic Systems,
Instituto de Ciencias Marinas de Andalucía (ICMAN-CSIC), Puerto Real, SPAIN
Elsa del Rey Latorre, Department of Ecology and Animal Biology, University of Vigo, Vigo, SPAIN
Gustavo Blanco Heras, Instituto Español de Oceanografía (IEO-CSIC), Centro Oceanográfico de Vigo,
SPAIN
Jesús Gago, Instituto Español de Oceanografía (IEO-CSIC), Centro Oceanográfico de Vigo, SPAIN
Víctor Hernando Morales, Centro de Investigaciones Marinas - University of Vigo (CIM-UVIGO), Vigo,
SPAIN

Topic: BAMAR - Plastic litter and microplastics: Detection, sources, transport and distribution
Presenter Name: Gracia Castillo Escrivá

Keywords: ATR-FTIR, LDIR, effluent, microplastics, removal efficiency

Urban wastewater  treatment  plants  (WWTPs)  can act  as  both barriers  and sources  of
microplastics (MPs) to receiving waters (Sun et al., 2019). In this work, we assessed MPs at
a small coastal WWTP (Moaña, NW Spain) that discharges directly into the Ría de Vigo, a
highly productive and ecologically valuable coastal system. Four treatment stages were
sampled (influent, screening, sludge and effluent) on February and April 2025. MPs were
isolated  through oxidation  (H₂O₂  and KOH),  density  separation  (ZnCl2),  and  enzymatic
digestion. Polymer identification was carried out using LDIR and ATR‑FTIR spectroscopy.

A total of 28 different polymers were identified, with PET, PE and PA66 being the most
abundant. Influent concentrations ranged between 381.6 - 1981.2 particles L⁻¹, confirming
the continuous input of plastics entering the treatment plant. Effluent concentrations were
substantially lower (45.4 – 137.2 particles L⁻¹), although the high daily flow (~12,000 m³
d⁻¹) still represents an estimated annual discharge on the order of 2.0 – 6.01·1011 particles
into the Ría de Vigo.

The highest MPs concentrations were detected in sludge (8.12·104 – 9.57·106 particles kg⁻¹),
highlighting the role of biosolids as major reservoirs for retained plastics. However, despite
their elevated concentrations, the total sludge mass produced is considerably lower than the
volume of treated wastewater, indicating that most MPs are effectively retained within a
relatively small solid fraction. Overall particle balances showed a global removal efficiency
of 88-93%.

Our results indicate that, despite the high retention capacity of the treatment process, the
Moaña WWTP still constitutes a relevant pathway for MPs release into the environment
through both treated effluents and sludge management. These findings provide the first
baseline data for this WWTP and reinforce the need to better evaluate the contribution of
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small coastal treatment plants to MPs pollution in vulnerable marine ecosystems.

Acknowledgments: We thank the staff of Aqualia at the WWTP for their collaboration. This
work was funded by the Xunta de Galicia under the project MAP-Deg (Ref. POSB-2023-018)
and by Deputación de Pontevedra through the project  CLEAR-EDAR (Ref.  INPO25-04).
G.C.E. was funded through project contract 0625-150490, and V.H.M. through a Xunta de
Galicia postdoctoral fellowship (Ref. POSB-2023-018).

References:
Sun,  J.,  Dai,  X.,  Wang,  Q.,  Van  Loosdrecht,  M.  C.,  &  Ni,  B.  (2019).  Microplastics  in
wastewater treatment plants: Detection, occurrence and removal. Water Research, 152,
21–37.
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EXPLORING THE KEY DRIVERS CONTROLLING BEACH
LITTER POLLUTION IN SPAIN AND PORTUGAL.
Autores:
Juan Ceballo, Universidad de Cadiz
Andrés Cozar, Universidad de Cadiz

Topic: BAMAR - Plastic litter and microplastics: Detection, sources, transport and distribution
Presenter Name: Juan Ceballo

Keywords: Beach litter, Good Environmental Status, Marine Strategy Framework Directive, Marine litter
Thresholds

The  effective  implementation  of  the  European  Marine  Strategy  Framework  Directive
(MSFD) requires robust methodologies to determine the Good Environmental Status (GES)
of coastal environments regarding marine litter. While monitoring programs and citizen-
science initiatives provide extensive datasets on beach macrolitter, conventional assessment
methods often rely on total item counts. This numerical approach typically overlooks the
inherent heterogeneity of litter categories, failing to account for variations in mass, size,
and  potential  origins,  which  limits  the  development  of  source-oriented  management
strategies.  In  this  study,  we  present  the  Beach  Litter  Footprint,  a  multidimensional
methodological  framework  designed  to  provide  a  more  nuanced  diagnostic  of  coastal
pollution. The indicator integrates seven source-related sub-indicators that account for both
the mass and the potential origin of different litter categories. This approach allows for a
weighted assessment, where impacts will be characterized according to the typology of the
litter found at each location. The operational applicability of the framework was tested
through a large-scale analysis across the Iberian Peninsula, the Balearic Islands and the
Macaronesian archipelagos (Azores,  Madeira,  and Canary Islands),  including the North
African coastline. This region of interest offers a diverse environmental and socioeconomic
setting, characterized by distinct water masses and varying degrees of urban and riverine
influence. Our results demonstrate that the Beach Litter Footprint effectively identifies
contamination  hotspots  and  reveals  spatial  patterns  of  litter  distribution  that  remain
undetected by traditional abundance metrics. Furthermore, the study highlights the critical
role  of  citizen-science  data  in  enabling  high-resolution  geographical  assessments.  By
providing a standardized and replicable diagnostic tool, the Beach Litter Footprint offers
decision-makers  a  comprehensive  basis  for  designing  targeted  mitigation  measures  to
reduce marine litter at both local and regional scales.
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Barcelona waters are among the most affected by plastic pollution in the Mediterranean
Sea, with densities comparable to those in subtropical gyres. Data on discharge volumes
from the sewer overflows, the Llobregat and Besòs Rivers in Barcelona, were obtained for
2020/2021. Litter samples were collected from the rivers and sewer overflows and analysed
for item identification,  size and weight.  Litter concentration calculations and discharge
volume  data  were  then  used  to  calculate  a  plastic  debris  mass  budget.  Fluxes  were
determined through Lagrangian numerical simulations informed by the quantity of plastic
debris during discharge events, optimised for nearshore sources using a probabilistic model
to account for unresolved coastal processes at the sub-grid scale. Particle beaching levels
reached up to 98.4% for particles discharged from the combined sewer overflow system,
predominantly  impacting urban beaches.  Overall,  6.0×10¹⁰  plastic  items per year were
released, with the rivers accounting for >99% of the total items. This corresponded to a
mass flux of 17.0 tonnes per year. These high discharge levels along the Barcelona coastline
highlight the urgent need for upstream waste-reduction strategies and targeted mitigation
measures before plastics enter the marine environment.

Acknowledgements:  This  study  was  carried  out  within  the  TRAP  project  POCTEFA
EFA147/03  (Participatory  Strategies  for  the  Management  of  Plastic  Pollution  on  the
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Marine ecosystems are primary sinks for plastic debris (Wijesinghe et al., 2026), which
degrade into microplastics (MPs) and act as vectors for toxic pollutants (Nihart et al., 2025).
Concurrently,  climate-driven  water  scarcity  increasingly  necessitates  reliance  on
desalination (Miranda et al., 2023). Despite this, the capacity of these facilities to remove
MPs and protect human health remains critically understudied. This study investigates the
occurrence, distribution, and removal efficiency of MPs across the sequential treatment
stages of a reverse osmosis (RO) desalination plant. Following European Union Directive
2024/1441 guidelines,  samples were collected at  four key operational  points:  seawater
intake, post-microfiltration, drinking water output, and brine discharge. Organic matter was
digested using wet peroxide oxidation. MPs were subsequently quantified and characterized
(by size, shape, and polymer type) utilizing micro–Fourier Transform Infrared microscopy
(µFTIR) combined with spectral reference matching.

MPs were detected across all processing stages. The raw seawater intake contained 5,410
MPs/m³. The post-microfiltration stage successfully retained a significant portion of the
particles, achieving an 88.5% removal efficiency. The final treated drinking water exhibited
the lowest concentration (230 MPs/m³),  representing a robust overall  retention rate of
95.7%.  Conversely,  the  brine  discharge  showed  a  massive  MPs  accumulation  (29,750
MPs/m³). The predominant particle size ranged from 45 to 100 µm. PP, PE, and PET were
the dominant polymers, followed by PTFE, PA, and PS, while PU, PVC, and PMMA were the
least frequent. While RO desalination systems effectively mitigate MPs concentrations to
provide safe drinking water, the highly concentrated brine discharge presents a secondary
environmental challenge for coastal ecosystems, underscoring the urgent need for targeted
brine management strategies.
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Marine debris derived from fisheries poses a significant threat to marine biodiversity in the
Canary Islands,  particularly  within  ecologically  sensitive  Special  Areas  of  Conservation
(SACs). This study integrates backward Lagrangian trajectory modeling with documented
entanglement  records  to  examine  the  connectivity  between  potential  upstream  debris
source regions, regional transport pathways, and biological impacts affecting sea turtles
and cetaceans in Tenerife,  Gran Canaria,  and Fuerteventura.  A trajectory classification
approach was implemented to quantify the proportion of simulated particles intersecting
dynamically plausible upstream regions, including the northwest African coastal upwelling
system and the Madeira sector. Results revealed seasonally variable connectivity between
the archipelago and these regions, highlighting the combined effect of the Canary Current
system and wind driven drift in facilitating cross-border debris transport. Entanglement was
the most frequently documented impact on sea turtles, and fisheries-related plastic items
constituted  a  dominant  component  of  the  debris  pool.  Although  backward  trajectory
modeling identifies potential connectivity pathways rather than definitive source attribution,
the integration of seasonal simulations and observational data supports a spatially explicit
assessment  of  debris  exposure  risk  within  protected  insular  ecosystems.  By  linking
upwelling-driven fisheries activity, fishing-derived ghost gear (ALDFG), regional circulation
dynamics, and spatially resolved entanglement patterns within SACs, this study advances an
integrated process-based framework applicable to other eastern boundary current systems.
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The physicochemical complexity of the ocean environment poses significant challenges for
both the identification and transport pathway characterization of microplastics. Prolonged
exposure  to  environmental  conditions  induces  weathering  processes  that  alter  the
properties  of  plastic  debris,  introducing  significant  limitation  to  their  identification.

A range of analytical techniques is commonly employed for polymer identification, including
Fourier-transform  infrared  spectroscopy,  Raman  spectroscopy,  and  pyrolysis–gas
chromatography–mass spectrometry. However, highly degraded samples often yield low-
quality  spectral  matches,  requiring  additional  post-processing  to  improve  classification
performance.

In  parallel,  Lagrangian  transport  models  are  applied  to  simulate  and  reconstruct  the
trajectories and potential source regions of microplastic particles. This approach provides
insights into the dispersion patterns and connectivity of marine debris.

In  this  study,  several  post-processing  approaches  are  evaluated  to  enhance  polymer
identification  under  advanced  weathering  conditions.  These  include  the  automated
calculation  of  the  carbonyl  index  as  a  proxy  for  degradation  state,  as  well  as  the
implementation of machine learning algorithms for spectral classification.
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Additionally,  a  compositional  analysis  is  conducted  based  on  the  detection  and
quantification of characteristic spectral peaks associated with the most abundant marine
polymers, namely polyethylene and polypropylene. The combined framework contributing to
a more comprehensive understanding of microplastic dynamics in marine environments.
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The main objective of this study was to characterize the spatial distribution, composition,
and sources of  seabed macrolitter in Areas Beyond National Jurisdiction (ABNJ) of  the
Northwest  Atlantic,  where  data  remain  scarce,  and  to  identify  environmental  and
anthropogenic drivers influencing its accumulation (Pham et al. 2014, Woodall et al. 2014,
García-Alegre et al. 2020). We analyzed seven years (2018–2024) of demersal trawling data
from European groundfish surveys covering 119,969 km2. A total of 2,324 valid bottom trawl
hauls  were  analyzed  (OSPAR 2007,  ICES  2022),  ranging  from 43  to  1,481  m  depth.
Macrolitter was found in 19.8% of hauls, with mean values of 8.1±25.4 items km–2 and
14.8±332.9 kg km-2. The highest values occurred in the deepest areas north and south of
Flemish Pass, along the slopes of the Grand Banks of Newfoundland, and northwest of the
Flemish Cap Bank.  Fisheries-related macrolitter  was the most  abundant  class  (39.3%),
followed by plastic (36.9%), metal (11.9%) and other anthropogenic debris (6.8%). Fishing
activity was identified as the main source of seabed macrolitter (Veiga et al. 2016). A Delta
model  was performed to  predict  conditional  abundance of  seabed macrolitter,  using a
Random Forest (RF) model for occurrence and a Generalized Additive Model (GAM) for
abundance. The RF models indicates that seabed macrolitter concentrates in places that are
sheltered, depressed and/or less exposed to currents, and also in connection with bottom
current circulation and fishing effort. The GAM explains 13.8% of the variance and identifies
slope, valley depth, exposure to sea currents, and type of substrate as significant driving
factors  influencing  seabed  macrolitter  accumulation.  These  findings  provide  novel
information on the composition, sources and the spatial distribution of seabed macrolitter in
ABNJ waters of the Northwest Atlantic, supporting potential management decisions and
including conservation measures for Vulnerable Marine Ecosystems (VMEs) (Murillo et al.
2025).
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Anthropogenic marine debris has become a major threat to marine ecosystems in recent
decades, especially considering the dramatically increase of plastic accumulation. Its higher
resistance, buoyancy and longevity compared to natural marine debris make it suitable for
species  colonization and longdistance dispersal.  Bryozoans are  successful  colonizers  of
artificial  hard  substrates,  showing  a  particular  affinity  for  plastic  structures,  which
facilitates their introduction to new areas. Although floating marine debris is considered one
emerging vector for species translocation, the bryozoans that disperse through this pathway
have been scarcely explored. This information is crucial in this context of increasing global
plastic pollution and marine invasions. Here, we assessed bryozoan diversity on beached
marine litter in the Bay of Cádiz (SW Spain), to understand the ecological role marine debris
has as a dispersal vector, with special attention to non-indigenous species. Marine debris
items were collected from seven beaches,  and bryozoans were identified to the lowest
taxonomic group. We found a high diversity of bryozoans associated to beached marine
debris, including 38 taxa belonging to 18 different families. One of the species recorded,
Haplopoma sp. nov. constitutes a new species yet to be described. Among the recorded
species,  four  are  considered  non-indigenous:  Beania  serrata,  Microporella  hastingsae,
Watersipora cf. subtorquata and Watersipora subatra. This study supports the important
role of marine debris as a dispersal vector and highlights the poorly known diversity of
bryozoans associated with plastic floating substrates in the Bay of Cádiz.
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Plastic  pollution  in  marine  ecosystems  is  a  major  environmental  concern  due  to  the
widespread  persistence  of  petroleum-based  synthetic  polymers.  Biodegradable  plastics
(“bioplastics”) have been proposed as a sustainable alternative to conventional plastics;
however, their toxicity to crucial planktonic invertebrate larvae remains poorly understood.
This study compared the effects of leachates derived from conventional polypropylene (PP)
and two bioplastics; polylactic acid (PLA) and polyhydroxybutyrate-valerate (PHBv)(Almeda
et al,2023). Bioassays were performed on two developmental stages of Haliotis tuberculata
coccinea (Courtois De Vicose, G. et al. 2011), a protected and harvest- restricted abalone
species endemic to the Macaronesia region which ecological value is recognized in the
regional protected-species system. Early embryos and veliger larvae were exposed for 48h
to leachates derived from 0.25, 0.5, 1 and 2.5 g/L of microplastics (< 250 um). Mortality and
malformations were subsequently assessed under a microscope and significant toxicological
effects were observed. Embryos were particularly sensitive to bioplastic leachates: PLA and
PHBv caused remarkable malformations mainly involving disrupted shell formation, even at
the lowest tested concentration (0.25 g/L). In contrast, PP was considerably less toxic, with
significant effects detected only at 2.5 g/L. In veliger larvae, PLA exposure caused the
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highest mortality among polymers (20% at 0.5 g/L), whereas PHBv induced the highest level
of malformations, up to 95%. Both, malformations and mortality, were consistently lower in
veliger larvae exposed to PP. These findings demonstrate that acute exposure to PLA and
PHBv leachates causes pronounced harmful effects in marine gastropod larvae, exceeding
those observed for the conventional polypropylene. The severe larval malformations linked
to shell biomineralization indicate that leached additives from bioplastics may interfere with
essential  developmental  pathways  in  gastropods,  which  may  affect  negatively  benthic
recruitment.  These results highlight the need to include bioplastics additives in marine
ecotoxicological assessments to identify which ones may pose environmental risks.
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Microplastics are recognized as contaminants in marine environments, where their small
size facilitates ingestion by numerous organisms.  This  study evaluates the presence of
microplastics in the benthopelagic elasmobranch Squalus megalops from the Canary Islands
to determine its exposure to plastic pollution.

A total of 25 individuals were examined, and microplastic particles were detected in 92% of
stomach  contents.  Visual  inspection  revealed  that  filaments  and  fragments  were  the
dominant particle types, with black, transparent, and blue being the most common colors.
Micro-FTIR analysis  confirmed a  mixture of  synthetic  polymers,  including polyesterand
nylon, as well as semi-synthetic materials such as rayon and azlon. These findings indicate
multiple  potential  sources  of  contamination,  particularly  fishing-related  debris  and
wastewater  discharges.

Oceanographic dynamics in the region may further influence microplastic distribution and
availability  to  S.  megalops.  A  strong  current  branch  flowing  between  Lanzarote  and
Fuerteventura likely acts as a transport pathway, concentrating microplastics from diverse
coastal  and  offshore  inputs.  The  results  highlight  the  vulnerability  of  understudied
elasmobranch species  to  microplastic  pollution and underscore the need to  strengthen
conservation and monitoring efforts within the Canary Islands archipelago.

By  establishing  a  baseline  for  microplastic  exposure  in  S.  megalops,  this  research
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contributes to a broader understanding of how plastic pollution affects deep and midwater
predators, offering valuable insights for future ecological assessments.
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Plastic pollution is an environmental issue that has promoted the use of bio-based polymers. 
Polyhydroxyalkanoates,  and  particularly  poly(3-hydroxybutyrate-co-3-hydroxyvalerate)
(PHBV), have gained attention due to their biological origin and biodegradability. However, 
their environmental fate under realistic conditions and their effects on aquatic organisms 
remain poorly documented. This study evaluates the degradation and biological effects of 
PHBV in  marine-related  scenarios.  Biodegradation  was  assessed  in  vitro  through  CO₂ 
production  and  in  real  marine  environments  at  different  locations  through  mass  loss. 
Surface  changes  and  biofilm  development  were  characterised  by  SEM  and  protein 
quantification. Microparticles of PHBV were tested on Artemia franciscana. PHBV reached 
50% biodegradation after 75 days under controlled conditions, whereas in situ exposure 
showed slower degradation, with 62% mass loss after 18 months. The highest degradation 
response was observed on the harbour floor, suggesting that real marine degradation is 
strongly shaped by site-specific factors. SEM analyses revealed the presence of holes and 
spherulitic structures, suggesting biologically driven biodegradation. Protein quantification 
supported progressive biofilm development.  Toxicity assays with A.  franciscana  showed 
enhanced  growth  and  maturation  and  reduced  lipid  peroxidation,  suggesting  active 
interaction  with  PHBV  particles.  PHBV  showed  biodegradation  potential  in  seawater, 
although degradation under real  marine conditions was slower and location-dependent. 
Toxicity assays did not indicate harmful effects on A. franciscana. These findings support 
PHBV as a bioplastic with a favourable environmental profile.
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Microplastics (MPs) and mercury (Hg) are ubiquitous environmental pollutants that pose
risks to aquatic wildlife and public health. In highly contaminated environments such as
estuaries, MPs-Hg interactions are inevitable, however, their impacts on benthic ecosystems
remain  underexplored.  The  sediment-dwelling  amphipod  Gammarus  locusta  plays  a
significant role in benthic food webs, reflecting ecosystem’s integrity. Due to its sensitivity
to environmental stressors, this species is a reliable indicator of pollutant ecotoxicity. To
investigate the  toxic effects of MPs-Hg interactions in estuarine organisms, G. locusta were
exposed for 14 days to 4 treatments: C– Control, MP– Waterborne polystyrene MPs at 1000
MP L-1, Hg– Hg2+ and methylmercury at 40 and 0.2 ug g-1, respectively, in the sediments and
MPHg–  a  mixture of  MPs and Hg forms,  at  the same concentrations and routes.  MP
ingestion was observed in amphipods exposed to MP and MPHg groups, ranging from 1 to 6
particles  per  individual.  Compared  to  C,  HgT  concentrations  in  organisms  from  Hg
treatment increased by ~ 5.1-fold, while those from MP-Hg increased by ~ 3.9-fold. G.
locusta exposed to Hg alone bioaccumulated ~1.32 fold more Hg than those exposed to
MPHg (not statistically significant). Survival, reproduction and the neurotoxicity biomarker
acetylcholinesterase  were  not  affected  by  the  treatments.  The  amphipods’  antioxidant
responses  were  significantly  induced  by  both  Hg  and  MPHg  treatments,  namely,  the
activities  of  glutathione  S-transferase  and  catalase.  However,  Hg’s  effects  on  catalase
activity  were  mitigated  by  co-exposure  with  PS-MPs,  showing  significant  differences
between groups. Lactate dehydrogenase was significantly decreased by the MPHg mixture,
indicating alteration of energy metabolism. The findings suggest that while MPs don’t seem
to  influence  Hg’s  bioavailability,  they  might  alter  its  bioaccessibility,  transfer  and
accumulation. This study highlights the importance of mimicking environmentally relevant
exposure routes for in vivo experiments and demonstrates that contaminant mixtures might
cause pathway-dependent effects.

Acknowledgments:  Funded by FCT (Foundation for  Science and Technology):  ARNET
UID/04292/MARE and the projects LA/P/0069/2020, 2022.04580.PTDC and 2024.02615.BD.
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Microplastics (MPs) pose a significant threat to coastal ecosystems and food webs (Ding et
al., 2022) due to their uptake and bioaccumulation in filter feeders (Chukwuka et al., 2025).
This study evaluates the presence and abundance of MPs along the western Andalusian
coast using as bioindicator the bivalve Scrobicularia plana.  Sampling was conducted in
three areas under high anthropogenic pressure:  the Bay of Cádiz, the Guadalquivir estuary,
and the Huelva coast. The samples underwent lyophilization, chemical digestion, and size
separation (into fractions of <20 μm and 20–32 μm). Micro-FTIR spectroscopy was used to
characterize  polymer  concentration  and  typology.  The  results  showed  a  generalized
distribution  of  MPs,  with  fragments  predominating  over  fibers.  Eight  polymers  were
identified,  primarily  polytetrafluoroethylene  (PTFE)  and  copolymers  (COPL),  reflecting
heterogeneous  contamination  linked  to  human  activities.  This  research  confirms  the
effectiveness of S. plana for environmental monitoring and underscores the urgent need for
comprehensive programs to evaluate the risks posed by MPs to marine biodiversity and
human health.
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Plastic  debris  entering  marine  environments  undergoes  progressive  weathering  that
promotes fragmentation into microplastics, yet the relative influence of polymer type and
environmental  exposure  pathways  on  degradation  dynamics  remains  insufficiently
quantified. This study experimentally evaluated the degradation of six common consumer
plastics  (PET,  HDPE,  PVC,  LDPE,  PP,  and  PS)  under  three  environmentally  relevant
scenarios: controlled UV-A irradiation in seawater, buoyant exposure simulating floating
ocean debris, and intertidal coastal deployment subject to tidal cycles. Over periods of three
to six months, physical and optical deterioration was assessed using a standardized six-
criterion  index  encompassing  discoloration,  gloss  loss,  surface  erosion,  microcracking,
particle detachment, and porosity, supported by colorimetry, image analysis, and scanning
electron microscopy. Bayesian cumulative ordinal regression was applied to jointly model
degradation responses across treatments.

Results  revealed  marked  polymer-specific  and  environment-dependent  degradation
patterns, with intertidal conditions producing the most severe surface damage owing to the
combined action of photochemical, mechanical, thermal, oxidative, and biological stressors.
Extensive  microcracking,  porosity  development,  and  particle  release  indicate  active
fragmentation pathways  likely  to  generate  secondary  microplastics.  Floating conditions
produced moderate degradation, while laboratory UV exposure alone induced measurable
but comparatively limited deterioration. These findings identify intertidal coastal zones as
critical hotspots for secondary microplastic generation and emphasize that laboratory UV
experiments  alone  cannot  fully  capture  degradation  dynamics  under  realistic  marine
exposure conditions.
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Laboratory  exposure  in  the  early  stages  of  Sparus  aurata  to  bioplastic  leachates  and
toxicology assessment.

Growing environmental  concerns about conventional  plastics have accelerated the shift
toward the production of biodegradable plastics. As the use of bioplastics (BPs) expands
globally,  it  becomes essential  to assess their  potential  biological  effects.  Most BPs are
composed of organic polymers and additives that, upon breaking down can release carbon-
based compounds and other chemicals capable of affecting aquatic organisms. To address
this gap, this study evaluated the molecular and developmental effects of two bioplastic
extracts (BP1 and BP2) obtained from supermarket shopping bags on the early development
of gilthead sea bream (Sparus aurata). Embryos were exposed to low (0.1 mg/L) and high (1
mg/L) concentrations of BP1 and BP2 from 24 to 96 hours post-fertilization (hpf). Gross
larval morphology and enzymatic activities associated with neurotransmission, oxidative
stress,  detoxification  and  lipid  peroxidation  were  measured  at  96  hpf.  Additionally,
transcriptomic responses were evaluated through RNA sequencing.
No significant  alterations  in  larval  morphometric  parameters  were observed for  either
bioplastic. However, exposure to BP2, particularly at the highest concentration, resulted in
a significant increase in the Electron Transport System (ETS) activity, alongside a trend
toward elevated lipid peroxidation with both BP2 concentrations. In addition, transcriptomic
analysis further revealed that 305 and 339 genes were differently expressed in the high-
concentration groups of BP1 and BP2, respectively.
In  summary,  while  early  morphological  development  of  S.  aurata  embryos  appeared
unaffected, exposure to BPs, specially BP2, can elicit measurable metabolic, oxidative, and
molecular responses.  These findings underscore that not all  bioplastics are biologically
equivalent and highlight the importance of evaluating their safety before they are adopted
as an environment friendly alternative.
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While  numerous  studies  have  documented  the  presence  of  microplastics  on  beaches
worldwide, fewer have examined how microplastic accumulation varies over extended time
periods. Long-term monitoring is needed to better understand temporal variability and to
provide environmental context for future assessments of plastic pollution. From 2020 to
2026, sediment samples were collected regularly along the high-tide line at Las Canteras
Beach (Gran Canaria, Spain), a highly urbanised beach located within a marine protected
area.  Microplastic  abundance  exhibited  substantial  temporal  variability  throughout  the
monitoring period, with marked differences observed among sampling dates and years.
Preliminary observations suggest that periods of increased accumulation may be associated
with  specific  environmental  conditions,  including  onshore  winds  and  other  transport
processes; however,  no single environmental factor consistently explained the observed
patterns.  These findings highlight  the dynamic nature of  microplastic  accumulation on
beaches  and  demonstrate  the  limitations  of  single-time-point  assessments.  Long-term
monitoring programmes provide critical environmental context and contribute to broader
efforts aimed at understanding trends in plastic pollution, identifying transport pathways,
and evaluating changes in environmental contamination over time.
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Quantifying floating macrolitter in rivers and seas is a critical scientific need for designing 
effective  mitigation  and  evaluating  environmental  policies.  This  field  has  undergone  a 
significant  transformation,  transitioning  from  fragmented  local  studies  to  large-scale 
harmonized monitoring.  This  evolution is  rooted in early  systematic  efforts  to  quantify 
riverine litter inputs using visual observations and mobile technology (González-Fernández 
& Hanke, 2017). International guidelines have refined the monitoring landscape to ensure 
data collected across different regions and basins are scientifically comparable. Here, we 
review available  literature  and  the  global  application  of  these  existing  guidelines.  We 
highlight the new European Commission's JRC Floating Litter Monitoring App launched in 
2025, a digital system that integrates the official Joint List of Litter Categories for real-time, 
geo-referenced data acquisition. By bridging the gap between field observations and global 
databases, this harmonized methodology ensures rigorous data comparability across the 
land-sea  interface.  Ultimately,  these  scientific  achievements  offer  unprecedented 
opportunities to scale up from local tracking to global action, empowering multi-stakeholder 
networks  and  providing  the  robust  data  pipeline  required  to  support  international 
environmental regulations and track global policy compliance.
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Plastic pollution is a global environmental issue with significant consequences for ocean
health and human well-being (One Ocean – One Health framework). Plastic debris degrades
into microplastics (MPs), which are easily ingested by marine organisms, raising concerns
regarding the transfer of toxic substances through the food web and potential risks to
human health through seafood consumption. Although several initiatives and projects have
focused on implementing technologies to prevent marine litter (ML) and MPs from reaching
the ocean, technological solutions alone are insufficient. Effective mitigation also requires
upstream action aimed at changing behaviours and reducing the amount of ML and MPs
entering aquatic systems. Within the framework of the Horizon Europe INSPIRE project
(https://inspire-europe.org/),  18  outreach  and  engagement  activities  were  developed  in
northern  Portugal  to  strengthen  public  commitment  to  environmentally  responsible
behaviours. By fostering stewardship and community participation, these actions aimed to
contribute to the reduction of ML and MPs in riverine and coastal environments. During the
first three years of the project, activities included three clean-up campaigns, four school
visits,  four  capacity-building  actions,  and  seven  stakeholder  engagement  initiatives.  A
particularly noteworthy and impactful example was INSPIRE’s official sponsorship of the
Douro Bridges Open Water 2025 competition, which served as a large-scale awareness and
engagement platform. The initiative combined public outreach, awareness campaigns, and
local partnership building, reaching more than 400 swimmers, as well as families, visitors,
and  other  attendees.  Information  on  the  project’s  work  regarding  plastic  detection,
collection, and prevention was disseminated throughout the event. The competition proved
to be an effective platform for public communication and citizen engagement, increasing
awareness of river plastic pollution, showcasing potential solutions to a broad audience,
promoting plastic-free alternatives in a practical context, and reinforcing the connection
between recreation, community participation, and river ecosystem protection.
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High-resolution  satellite  remote  sensing  now allows  for  the  detection  of  submesoscale 
accumulations of floating marine debris,  commonly referred to as litter windrows. This 
study integrates satellite observations with daily-scale temporal modeling to investigate how 
storm events dictate the magnitude, timing, and transport kinetics of land-based plastic 
inputs  into  the  marine  environment.  Utilizing  windrow  data  captured  across  the 
northwestern  Mediterranean  Sea  during  spring  2018,  the  model  was  calibrated  using 
surface runoff and river discharge parameters. Results indicate that plastic inputs surge 
concurrently with peak precipitation and the initial rising phase of river levels. Notably, a 
single three-day torrential rainstorm in April 2018 accounted for 50% of the total plastic 
inputs  recorded  across  the  90-day  study  period.  Despite  prolonged  riverine  discharge 
extending for  nearly  a  month  post-storm,  subsequent  debris  inputs  remained minimal, 
indicating exhaustive watershed wash-off during the initial peak. The maximum total surface 
plastic  load (8.4 tonnes)  materialized three days after peak rainfall,  whereas windrow-
aggregated  plastic  peaked  on  the  ninth  day  (1.2  tonnes),  representing  a  15% overall 
aggregation rate into windrows. Wind velocity and direction emerged as primary drivers 
governing both windrow formation and surface litter persistence. Regarding transport fates, 
68% of the floating litter was dynamically advected back onto shores, while 31% sank to the 
seafloor. Ultimately, these findings reveal that episodic, storm-driven pulses fundamentally 
govern marine litter dynamics. The study highlights the need for satellite telemetry and 
episodic forcing in monitoring systems to capture high-frequency litter events missed by 
traditional sampling.
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Wastewater  treatment  plants  (WWTPs)  constitute  critical  interfaces  between  urban
activities  and  aquatic  ecosystems,  intercepting  large  quantities  of  solid  waste  before
discharge  into  receiving  waters.  However,  the  characterization  of  macroplastic
contamination  in  WWTP  screening  residues  remains  poorly  standardized  due  to  the
heterogeneity  of  these  materials  and  the  limited  representativeness  of  low-replication
sampling strategies.

In this work, macroplastics retained in the screening stage of the Moaña WWTP, a small
coastal  plant  discharging into the Ría de Vigo  (NW Spain),  were characterized during
August and December 2025. Residues were dried, weighed and classified into morphological
fractions. Polymer composition and morphology were evaluated for the plastic fraction.

A preliminary statistical assessment based on replicate accumulation curves demonstrated
that at least 9 independent replicates were required to capture 95% of the polymer diversity
present  in  the  samples.  Sanitary  textiles,  mainly  wet  wipes,  dominated  the  screening
residues, accounting for approximately 70% of total dry mass in both campaigns. Plastics
represented  a  smaller  fraction  by  weight  (<8%)  but  exhibited  high  variability  among
replicates due to the sporadic occurrence of large items. Seasonal differences were also
observed: summer samples showed a greater abundance of lightweight films and fragments
associated with tourism-related activities, whereas winter samples contained heavier items
likely linked to stormwater inputs and runoff events. The most abundant polymers were
polyethylene (PE), polypropylene (PP) and multilayer materials.

These results highlight the importance of statistically representative sampling designs when
assessing macroplastic  contamination and reinforce the role of  WWTPs as interception
points for land-based plastic litter before its release into ecosystems.
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Smoking-related litter, particularly cigarette butts, constitutes one of the most common
types of litter found on beaches. However, the small size of these items makes them difficult
to monitor. This study focuses on the smoking-related litter accumulation on beaches to
offer an assessment of this type of pollution across the European coastline, and to identify
the primary factors driving its accumulation. The analysis reveals a consistent regional
gradient  along the  European coastline.  Significantly  higher  concentrations  of  smoking-
related debris are systematically observed in southern European regions, where climatic
conditions  and  tourism  intensity  favor  increased  recreational  beach  use.  In  contrast,
northern  latitudes  exhibit  notably  lower  levels  of  smoking-related  waste,  frequently
achieving Good Environmental Status (GES) for this specific litter category. The spatial
patterns relate with variables such as visitor density, coastal population, and local tobacco
consumption  prevalence.  We  propose  smoking-related  litter  as  a  sensitive  metric  for
monitoring human activity, largely because small items like cigarette filters are technically
difficult to remove during routine beach cleaning operations. As a result, their accumulation
reflects a cumulative impact that persists beyond standard maintenance measures. Our
findings  support  the  need  for  evidence-based,  source-oriented  policies  and  the
implementation of specific mitigation strategies to address one of the most common litter
items in the coastal environment.
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The south-eastern Bay of Biscay is a hotspot for floating marine litter accumulation, driven
by intense human activity and ocean dynamics that favor retention (Basurko et al. 2022).
Convergent Current Structures (CCS) act as aggregation zones (Bertin et al., 2024, 2026,
Ruiz et al., 2020), but decision-making is still constrained by the limited spatial coverage of
in situ observations. Here we present the complementary approaches of the LAMARCA and
ULYSSES - Data for Science initiatives to upscale the observation, modelling and public
engagement framework for tracking floating litter pathways from rivers to the open sea.
LAMARCA  combines  drifter  deployments,  high-frequency  radar  and  satellite-informed
surface current reconstruction with Lagrangian simulations that incorporate wind-induced
drift,  improving  CCS  detection  and  understanding  of  the  ocean  physical  processes
behind  these  aggregation  zones.  Building  on  this  foundation,  ULYSSES will  massively
increase  spatial  and  temporal  resolution  by  deploying  1,050  wooden  drifting  devices
(customized  mini-boats  with  and  without  GPS  and  GPS/temperature  buoys),  enabling
detailed tracking of riverine-to-marine dispersion at unprecedented density. Both projects
commit to open and FAIR data practices: LAMARCA shares code and datasets via GitHub
and will release an ERDDAP portal for unified discovery, visualization and download of the
data. Then, to strengthen citizen science, ULYSSES is developing a dedicated web platform
that displays trajectories in near real time, integrates river-litter detections from videometry
at three rivers, and notifies participants when devices approach the coast for recovery.
Together, these tools generate high-quality Lagrangian datasets to validate models, refine
understanding of CCS-driven accumulation, and support the design of effective strategies
for marine litter reduction and mitigation in the Bay of Biscay.
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This  systematic  review provides a  comprehensive revise of  almost  all  published works
addressing the occurrence and effects of microplastics in species of the phylum Porifera. To
this end, all  articles, datasets,  theses, and conference proceedings available in Scopus,
Google Scholar, and Bielefeld Academic Search Engine (BASE) up to end of December 2025
were considered. Only those studies that were not available for consultation were excluded.
Due to the low volume of published works, data extraction and synthesis were conducted
manually. A total of 39 works was considered, 31 of which were peer-reviewed articles. The
selected  works  were  analysed  with  regard  to  experimental  approaches,  microplastic
occurrence and characteristics in sponges, associated physiological and biological effects,
and the proposed use of  sponges for  microplastic  monitoring.  Despite the ecosystemic
relevance of the group, the number of published works is very low, highlighting the need to
establish a larger bibliographic base in order to clarify the physiological effect of MPs and
their  presence  in  sponges.  Overall,  the  available  evidence  reveals  substantial
methodological heterogeneity across studies, highlighting the urgent need for harmonised
and validated protocols to ensure comparability and reproducibility, improve assessments of
sponge  health  under  microplastic  exposure,  and  robustly  evaluate  their  suitability  as
bioindicators of microplastic pollution in aquatic environments.
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The  Northwest  Atlantic  Fisheries  Organization  (NAFO)  is  the  Regional  Fisheries
Management  Organization  responsible  for  ensuring  the  long-term  conservation  and
sustainable use of fishery resources in Areas Beyond National Jurisdiction (ABNJ) of the
Northwest Atlantic.  To support assessment,  advice,  and planning,  NAFO developed the
Ecosystem Summary Sheets  (ESS)  (NAFO,  2020,  2023),  which provide an overview of
ecosystem  status  and  management  framework,  contributing  to  the  implementation  of
NAFO's roadmap towards an ecosystem approach to fisheries management (Koen-Alonso et
al., 2019). Benthic habitats and ecosystems, including vulnerable marine ecosystems (FAO,
2009),  can be affected by marine litter  (e.g.,  Pham et  al.,  2014;  Canals  et  al.,  2021);
therefore, seabed litter data are relevant for ESS in order to inform management decisions.
Here, the Spanish Institute of Oceanography has carried out pioneering studies on the
presence,  composition,  spatial  distribution and abundance of  seabed macrolitter  in the
NAFO Regulatory Area (Flemish Cap, Div.  3M; Flemish Pass,  Div.  3L; Grand Banks of
Newfoundland, Divs.  3NO) (García-Alegre et al.,  2020; Abalo-Morla et al.,  2024, 2025),
based on data collected during EU co-funded groundfish surveys (119,969 km2; 43-1,481 m
depth). Since 2006, these surveys have been a key data source for the study of seabed
macrolitter in an area where information is scarce. This poster presents the new protocol
and visual guide developed within AT-NEREIDA and BATISCAFO projects to standardize
seabed macrolitter data collection. They were drawn up on the basis of the findings from the
surveys and a review of various manuals (e.g., Fleet et al., 2021; ICES, 2022; MSFD, 2023;
FAO,  2024).  Both  documents  provide  tools  for  accurate  collection,  categorization  and
recording of data during R/V groundfish surveys, helping to improve the monitoring of
seabed macrolitter in the NAFO fishing grounds. It may serve as a model for data collection
in other deep-sea fisheries in the high-seas.
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Bioplastics are promoted as sustainable alternatives to fossil-based plastics due to their
biodegradability  and  biological  origin.  Among  them,  polyhydroxybutyrate-co-valerate
(PHBV),  a  member  of  the  polyhydroxyalkanoates  (PHAs)  family,  is  widely  considered
environmentally  friendly,  although  its  molecular  effects  on  aquatic  organisms  remain
unclear. This study investigated the biological inertness of PHBV microparticles (~7.2 μm)
through transcriptomic responses in the crustacean Artemia franciscana. Instar II-III nauplii
were exposed for 7 and 21 days to two PHBV concentrations (low: 25mg L⁻¹; high: 100mg
L⁻¹) under controlled conditions and fed Tetraselmis suecica. Five biological replicates per
treatment and control  were collected at  both exposure times,  and RNA was extracted
(RNeasy Mini Kit), quantified, sequenced, and analysed to identify differentially expressed
genes (DEGs), as well as enriched GO terms and KEGG pathways to determine affected
biological  pathways.  Transcriptomic  results  indicated  response  dependent  on  time and
concentration. After 7 days, the high concentration induced upregulation of genes related to
amino acid metabolism, neurotransmission, antioxidant defence, and detoxification, while no
significant  changes  were  observed  at  the  low  concentration.  After  21  days,  the  low
concentration  caused  downregulation  of  genes  involved  in  carbohydrate  and  lipid
metabolism,  vitamin  pathways,  and  detoxification.  In  contrast,  high  concentration
predominantly activated antioxidant related pathways, indicating sustained cellular stress
responses. Transcriptomic profiles reveal concentration and time dependent responses to
PHBV  exposure.  Low  concentrations  were  associated  with  metabolic  downregulation,
whereas high concentrations triggered activated antioxidant defence and stress response
pathways. These findings confirm that PHBV is not biologically inert and can induce specific
molecular  responses  even  without  evident  acute  toxicity,  highlighting  the  need  to
incorporate molecular approaches in the environmental risk assessment of biodegradable
plastics.
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Microplastics are ubiquitous contaminants in the marine environment and can be readily
ingested  by  fish  through feed.  This  study  evaluates  the  effect  of  dietary  polyethylene
microplastics (PE MPs), administered through feed, on the expression of genes related to
lipid metabolism and inflammatory response in liver and intestine. Seabream were randomly
distributed  into  three  groups  and fed  for  30  days  with  either  a  control  diet  or  diets
containing PE MPs of two different sizes incorporated into the feed. After a 48-hour fasting
period, liver and intestine samples were dissected for molecular analysis. The expression of
genes involved in lipid metabolism, as well as cox 2 as a marker of inflammatory response,
was evaluated. mRNA quantification was performed by RT-qPCR. PE MP ingestion altered
the expression of genes related to lipid metabolism, with increased expression of ppar α in
both  intestine  and  liver,  as  well  as  apoa1  in  liver.  A  possible  dysregulation  of  lipid
metabolism induced by MP exposure is  suggested.  In  contrast,  no variations in  cox 2
expression were detected in any of the analyzed tissues. Overall, these results demonstrate
that dietary exposure to PE MPs through feed can induce molecular alterations without
triggering detectable inflammatory responses. This study provides relevant information on
the potential effects of MPs in species intended for human consumption.

Acknowledgements: Partially funded by AICO 2019/19. K. Osorio received support from
the UV through the "Young Researchers" programme and the "Juan Castelló" fellowship. Dr.
M. Jover and M. Valero Saixó (ICTA-UPV) supported in feed formulation and preparation.

5154



INTERACTIVE EFFECTS OF MICROPLASTICS ON
GADOLINIUM TOXICITY IN ARTEMIA FRANCISCANA:
IMPLICATIONS FOR MARINE ECOSYSTEMS
Autores:
Pilar Cecilia Poveda Murciego, Department of Anatomy, Pathological Biology, Histology, History of
Science, Legal and Forensic Medicine and Toxicology, University of Cadiz, Cadiz, SPAIN.
Alvaro Cruceria Fernández de Arjona, Department of Anatomy, Pathological Biology, Histology, History of
Science, Legal and Forensic Medicine and Toxicology, University of Cadiz, Cadiz, SPAIN.
Juana Mª Arellano López, Department of Anatomy, Pathological Biology, Histology, History of Science,
Legal and Forensic Medicine and Toxicology, University of Cadiz, Cadiz, SPAIN.
Mª Gemma Albendín García, Department of Anatomy, Pathological Biology, Histology, History of Science,
Legal and Forensic Medicine and Toxicology, University of Cadiz, Cadiz, SPAIN.

Topic: BAMAR - Ecological and toxicological impacts of marine plastic pollution
Presenter Name: Pilar Cecilia Poveda Murciego

Keywords: Artemia franciscana, Microplastics, ecotoxicology., gadolinium, wastewater

Gadolinium (Gd) is a rare earth element (REE) primarily used in diagnostic tests involving 
nuclear magnetic resonance imaging (NMR). Following diagnostic procedures, the patients 
typically excrete this element in the urine within 24 hours, Consequently, it enters into 
aquatic  ecosystems  through  wastewater  treatment  plants  (WWTPs).  However,  current 
treatment plants are not designed to retain this type of elements, leading to the documented 
presence of anthropogenic Gd in coastal and marine waters. This phenomenon has raised 
significant ecological concerns regarding the long-term impact on marine biota (Ebrahimi & 
Barbieri, 2019; Bringas et al., 2024). This problem could be exacerbated by the presence of 
microplastics  (MPs)  in  the  treatment  plants,  because  MPs  are  ubiquitous  pollutants 
characterized  by  their  persistence  and  their  ability  to  adsorb  and  transport  chemical 
substances,  acting  as  vectors  that  can  modify  contaminant  bioavailability  and  toxicity 
(Albendín et al.,  2021). The main objective of this study is to evaluate the influence of 
microplastics on the acute toxicity of gadolinium, using the marine crustacean Artemia 
franciscana as a model organism. This study tests the hypothesis that combined exposure 
may lead to complex toxicological interactions. While microplastics might initially reduce 
the aqueous concentration of  Gd through adsorption,  they simultaneously facilitate the 
ingestion and internal accumulation of the metal,  which could potentiate sublethal and 
lethal effects (Secco et al., 2025). To investigate this, a series of controlled bioassays was 
designed,  comparing  individual  exposures  to  Gd  and  microplastics  with  combined 
treatments. Mortality rates are used as the primary endpoint to quantify toxicological stress. 
Artemia franciscana was selected for its demonstrated sensitivity to contaminants and its 
logistical advantages in standardized ecotoxicological assays.
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