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Notas de Boas Vindas  
Bem-vindos, 

 à XVI Reunião Ibérica sobre Microalgas Nocivas e Biotoxinas Marinhas. Há mais de 30 

anos que investigadores portugueses e espanhóis se reúnem, de dois em dois anos, com o 

objetivo de debater a problemática da proliferação (blooms) de microalgas nocivas e os seus 

impactos ambientais e socioeconómicos, em particular nos setores da aquacultura, das pescas 

e do turismo costeiro. Ao longo das últimas décadas, estes encontros têm contribuído para a 

partilha de conhecimento científico, o fortalecimento das relaçõ es e colaborações entre 

investigadores dos dois países e a adoção concertada de boas práticas na monitorização e 

gestão destes fenómenos a nível ibérico. 

Num contexto marcado fenómenos climatéricos extremos, por uma cada vez mais rápida 

evolução tecnológica, e por um período de instabilidade e conflito a nível global, emergem cada 

vez mais novos desafios e mais necessidade de aprofundar o conhecimento nesta área e de 

reforçar o apoio a produção. Sejam estes desafios  tanto no  estudo das componentes 

tradicionais, como na abordagem de toxinas e compostos emergentes. Torna-se, assim, cada vez 

mais importante promover encontros científicos desta natureza, onde é privilegiando o debate, 

a inovação e a cooperação , de modo a estreitar os laços entre as comunidades científicas 

ibéricas e de promover a colaboração entre investigadores. 

Pela primeira vez, a Reunião Ibérica realiza-se em Faro, no Algarve, em plena Ria Formosa, 

uma das principais zonas de produção de bivalves em Portugal. O evento terá lugar nas 

instalações do CCMAR, na Universidade do Algarve, entre os dias 27 e 29 de maio de 2026, 

contando com cerca de 130 participantes. Conta com 64 comunicações (42 orais e 22 pósters), 

organizadas em cinco sessões temáticas: i) Alterações climáticas e tendências globais; ii) Novas 

toxinas e toxinas emergentes; iii) Impactos das microalgas tóxicas e biotoxinas; iv) Aplicações 

biotecnológicas de biotoxinas; v) Monitorização, mitigação e apoio à decisão. 

A todos os participantes, desejamos uma excelente reunião  que corresponda às vossas 

expectativas e promova o intercâmbio de conhecimentos. 

A Comissão de Organização 
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Financiamento  

A XVI Reunião Ibérica sobre Microalgas Nocivas e Biotoxinas Marinhas realiza-se no 

âmbito científico de cinco projectos: 

PREHAB - Predator-Prey Chemical Warfare and the Forecasting of 

Harmful Algal Blooms  (LCF/BQ/PR23/11980049), financiado pela 

CǳƴŘŀœńƻ άƭŀ /ŀƛȄŀέ όL5 млллмлпопύΣ 

através de uma Bolsa Junior Leader 

Retaining Fellowship. 

PROCOAST - Producers & Toxicity Assessment of Tetrodotoxin and 

analogues on the Portuguese Coast (2024.04866.RESTART), financiado 

pela Fundação para a Ciência e Tecnologia, 

através do Programa RESTART ς 2Ȏ edição. 

EarlyTOX - Rapid molecular strategies for early detection of toxic 

microalgae in bivalve production (RefȎ 2024.17161.PEX) financiado por 

fundos nacionais através da FCT ς Fundação 

para a Ciência e a Tecnologia, I.P. 

MultiALIVE - Multi observation tools for the detection of harmful algal 

blooms and forecasting shellfish contamination  foi apoiad o pelos(s) 

Algarve 2030, Lisboa 2030 pelo Portugal 2030 e pela União Europeia. 

Os Fundos Europeus Mais Próximos de Si. 

Missão Interface . Este trabalho foi desenvolvido com financiamento da 

Missão Interface, projeto cofinanciado pelo PRR - Plano de Recuperação 

e Resiliência pela União Europeia (código de operação 01/C05 -

i02/2022.P148). 



XVI REDIBAL 
 
 

Ŕǂ 

Patrocinadores  
Patrocinador Ouro

 

 

Patrocinador Prata

 

 

Patrocinador Bronze  

 

 



XVI REDIBAL 
 
 

ǂ 

Índice  
Notas de Boas Vindas ....................................................................................................... v 

Comissão de Organização .............................................................................................. vi 

Comissão de Científica .................................................................................................. vii 

Financiamento ............................................................................................................... viii 

Patrocinadores ................................................................................................................. ix 

Sessão Alterações climáticas e tendências globais ...................................................... 28 

Apresentações Orais .................................................................................................. 38 

21 Anos de Monitorização de Fitoplâncton Nocivo em Portugal: Tendências e 

Mudanças de Sazonalidade ................................................................................... 39 

Seasonal Biogeochemical Forcing of Phytoplankton Community Succession and 

Karlodinium Bloom Development in a Hypereutrophic Tropical Bay (Guanabara Bay, 

Brazil) ...................................................................................................................... 41 

A Turn Of The Tides: Emergence and Dispersal af NonȤIndigenous Harmful Microalgae 

in Portuguese Waters .............................................................................................. 43 

Transporte de Dinoflagelados Formadores de HABs atravÑs de Vórtices das Agulhas: 

Implicações para o Atlântico Sul ............................................................................ 44 

Spatial variation in copepodamides production by Acartia spp., Centropages 

chierchiae and Paracalanus spp. ........................................................................... 45 

From cyanobacterial blooms to bivalve contamination in coastal areas: evidence of 

accumulation of microcystins in mussels from Portugal .......................................... 48 

Novos dados sobre a distribuição de Gambierdiscus spp. no Atlântico Oriental: do 

Golfo da GuinÑ aos Açores .................................................................................... 50 

Benthic dinoflagellates in the South-East Spanish coasts ...................................... 52 

Predator cues trigger bioluminescence and toxin production in marine 

dinoflagellates........................................................................................................ 45 

Sessão de Posters ...................................................................................................... 54 



XVI REDIBAL 
 
 

ǂŔ 

Seasonal succession of zoosporic parasite communities: a mechanism of resilience 

in coastal ecosystems during the proliferation of Ostreopsis in the Bay of Biscay. 55 

How diet shapes copepodamides profiles in Acartia spp. ..................................... 56 

Catch me if you can: dynamics of Gambierdiscus australes on the eastern coast of 

the Iberian Peninsula .............................................................................................. 57 

Ondas de calor marinhas poderão estimular o crescimento e o potencial toxigÑnico 

de Prorocentrum lima e P. hoffmannianum ............................................................. 58 

Niche breadth of harmful dinoflagellate species during two Alexandrium minutum 

blooms in a coastal productive system. .................................................................. 60 

Interactive effects of warming and nitrogen enrichment on community structure in 

Microcystis-dominated freshwater phytoplankton ................................................... 61 

Sessão Novas toxinas e toxinas emergentes ................................................................... 16 

Apresentações Orais ................................................................................................... 17 

Yessotoxins and its potential producers on the Basque Coast (southeastern Bay of 

Biscay) assessed by bioassays and field data ......................................................... 18 

Toxin profile characterisation of Gambierdiscus strains from five different species

 ............................................................................................................................... 22  

Mechanisms involved in the accumulation of okadaic acid and domoic acid in bivalve 

mollusks. ................................................................................................................. 24 

Presencia de un isómero no identificado del ácido okadaico en los episodios de DSP 

de Galicia: 2014-2025.  .......................................................................................... 25 

Toxins produced by Ostreopsis in the South-East Spanish coasts .......................... 26 

Presence of Gambierdiscus in Mediterranean Islands close to the Iberian Peninsula 

and toxin profile characterisation on cultures ........................................................ 27 

Bioanalytical Solutions for the Analysis of Seafood with Co-Existing Toxins: Paralytic 

Shellfish Toxins and Tetrodotoxins ........................................................................... 110 

Iminas cíclicas na costa portuguesa: primeira deteção de pinatoxinas em bivalves 

portugueses ............................................................................................................ 28 



XVI REDIBAL 
 
 

ǂŔŔ 

Tetrodotoxinas no Algarve: distribuição temporal e potenciais vectores ................ 18 

Tetrodotoxin trail: how prey composition and gut microbiome predicts contamination 

in Charonia lampas ................................................................................................. 19 

Sessão de Posters ...................................................................................................... 30 

Prymnesium parvum in the coast and continental waters of the Basque region ...... 31 

Tetrodotoxin and analogues in bivalvia and associated bycatch from the Southern 

Portuguese Coast. .................................................................................................. 33 

Analytical Challenges in Ciguatoxin identification: discrepancies between Low- and 

High- Resolution Mass Spectrometry ...................................................................... 34 

Spatial heterogeneity of Gambierdiscus drivers in the Balearic Islands: implications 

for ciguatera monitoring and decision support ...................................................... 35 

Sessão  Impactos das microalgas tóxicas e biotoxinas ................................................. 62 

Apresentações Orais .................................................................................................. 63 

Temporal dynamics of the genus Ostreopsis Johs. Schmidt in La Restinga (El Hierro, 

Canary Islands): abundance and benthic community composition ........................ 64 

The perfect storm in a coastal pond: duckweed, botulism, bird mortalities and toxic 

blooms of Euglena sanguinea ................................................................................ 65 

Variations in toxicity and toxin profile of Gambierdiscus australes under different 

temperatures .......................................................................................................... 66 

Removal methodologies of paralytic shellfish toxins from marine systems ............. 68 

Neuro-Epithelial Toxicity of Diarrheic Shellfish Toxins in a Caco -2/SH-SY5Y Co-

culture Model ......................................................................................................... 69 

A New Player in Ciguatera Risk: Bluefish from the Canary Islands ........................... 71 

Proceso de acumulación y detoxificación de ciguatoxinas en Goldfish ( Carassius 

auratus) .................................................................................................................. 73 

Dinâmica do fitoplâncton potencialmente tóxico na Baía de Luanda (Angola): 

Implicações para a contaminação de moluscos bivalves ....................................... 75 

Sessão de Posters ....................................................................................................... 77 



XVI REDIBAL 
 
 

ǂŔŔŔ 

Allelopathic effects of Microcystis aeruginosa on phytoplankton community structure 

in semi-natural microcosms ..................................................................................... 78 

Resources or Predators? What Drives Toxin Production in Harmful Algae ............... 79 

Sessão Aplicações biotecnológicas de biotoxinas ........................................................ 80 

Sessão de Posters ....................................................................................................... 81 

Screening of Marine Microalgae Biotoxins for Industrial Applications: Key Findings 

from the MiTOXin Project ........................................................................................ 82 

Cone snail peptides of two different superfamilies differentially modulate human 

trpv1 channels ......................................................................................................... 83 

Biphasic effect of the marine toxins azaspiracids on human TRPV1 channels ........ 85 

Sessão Monitorização, mitigação e apoio à decisão .................................................... 87 

Apresentações Orais .................................................................................................. 88 

Seagrass meadows as a potential natural control of harmful algal blooms caused by 

toxic dinoflagellates ............................................................................................... 89 

Implementation improvements for HILIC-MS/MS method for paralytic shellfish toxins 

detection ................................................................................................................ 90 

Assessing Palytoxin and Ovatoxins Cytotoxicity through a High-Sensitivity Cell-Based 

Model ...................................................................................................................... 91 

Predicting biotoxin contamination in shellfish through integrated modeling of 

satellite and in-situ data ........................................................................................ 92 

Advanced oxidation strategies for controlling harmful marine microalgae driven by 

emerging UV-LED sources ...................................................................................... 93 

Building analytical capacity for marine biotoxin monitoring: integrating regulatory 

methods and HRMS-based approaches in Portugal ............................................... 95 

Monitoring and control of Ostreopsis blooms in Catalan beaches ......................... 96 

The International Phytoplankton Intercomparison Exercise (IPI) .............................. 98 



XVI REDIBAL 
 
 

ǂŔƻ 

Dinâmica Tidal de EspÑcies Potencialmente Tóxicas e Interações Predador-Presa em 

Sistema Estuarino Eutrófico: Implicações para Monitorização de Florações Algais 

Nocivas ................................................................................................................... 99 

Risk assessment of Harmful Phytoplankton Blooms in the NW Mediterranean Sea . 100 

End-user product design of a Bivalve Aquaculture Contamination Forecasting Tool

 .............................................................................................................................. 106 

Transforming HAB Monitoring in the Azores: Early Insights from the MeTis Project Using 

Shotgun Metagenomics ......................................................................................... 102 

Monitoring data of marine toxins in Portugal over the last decade ς improving the 

cost/effort ratio in the management system ......................................................... 104 

Prevalent blooms of the harmful dinoflagellate Ostreopsis sp. in the south-east Bay 

of Biscay: A multi-technical approach................................................................... 100 

Umbrales de actuación de Alexandrium minutum y Gymnodinium catenatum para la 

gestión del riesgo de biotoxinas paralizantes en las Rías Gallegas a partir de 30 

años de monitorización ......................................................................................... 106 

Sessão de Posters ...................................................................................................... 110 

Anomalias na ocorrência de Dinophysis e DSTs: Lagoa de Albufeira, o local mais 

atípico em Portugal ................................................................................................ 112 

Hydrodynamic connectivity of Gambierdiscus and Fukuyoa in the Mediterranean 

Sea: evaluating introduction pathways .................................................................. 113 

9ŀǊƭȅ¢h·Υ wŀǇƛŘ ƳƻƭŜŎǳƭŀǊ ǎǘǊŀǘŜƎƛŜǎ ŦƻǊ ŜŀǊƭȅ ŘŜǘŜŎǘƛƻƴ ƻŦ I!.Ωǎ ƛƴ ōƛǾŀƭǾŜ 

production .............................................................................................................. 114 

Monitoring of Harmful Phytoplankton Species in the Port of Bilbao ....................... 116 

AI-BIOdiv Project ς Automated Imaging for Marine Biodiversity ............................. 117 

Harmful Algae Grazing Fear: A Tool to Predict Bivalve Biotoxin Contamination ..... 118 

Machine Learning classification approaches for the early detection of DSP -

producing Dinophysis blooms in the Gulf of Cádiz ................................................. 119 



XVI REDIBAL 
 
 

ǂƻ 

Resultados del programa de control de microalgas tóxicas y biotoxinas en la costa 

de Andalucía en los años 2024 y 2025. ............................................................... 120 

Índice Remissivo Autores: ............................................................................................... 121 

 

 



XVI REDIBAL 

ΝΣ 

 
Sessão 

Novas toxinas e toxinas 

emergentes  
 

 



XVI REDIBAL 
Sessão Novas toxinas e toxinas emergentes  

 

ΝΤ 

 
Apresentações Orais  

 

  



XVI REDIBAL 
Sessão Novas toxinas e toxinas emergentes  
 

ΝΥ 

Tetrodotoxinas no Algarve: distribuição temporal e potenciais vectores  

Sandra Lage  

Centro de Ciências do Mar do Algarve (CCMAR/CIMAR LA), Univ. of Algarve, Faro, Portugal 

smlage@ualg.pt 

Resumo 

A tetrodotoxina (TTX) é uma neurotoxina potente, identificada pela primeira vez em peixes 

da família Tetraodontidae, mas também detectada em invertebrados marinhos. Um episódio de 

intoxicação humana após o consumo de uma buzina Charonia lampas, provavelmente apanhada 

na costa sul portuguesa (Algarve), juntamente com o aumento de relatos da detecção de TTX 

em bivalves de águas europeias, levou a Autoridade Europeia para a Segurança dos Alimentos 

(EFSA) a recomendar limites máximos seguros para o consumo humano de marisco. No entanto, 

a TTX ainda não é monitorizada nem regulada a nível europeu. 

Esta apresentação resume estudos recentes realizados no CCMAR destinados a avaliar 

potenciais vetores, e variabilidade sazonal da TTX e dos seus análogos (TTXs) em organismos 

marinhos do Algarve. As TTX e os seus análogos foram analisados por cromatografia líquida 

acoplada à espectrometria de massa de alta resolução (LC-HRMS) em buzinas, estrelas-do-mar 

(Astropecten aranciacus), e caranguejos intertidais (Afruca tangeri e Carcinus maenas). 

A buzina representa um risco potencial para a saúde pública devido à sua capacidade de 

acumular TTXs em elevadas concentrações. Embora estas toxinas se concentrem principalmente 

nas visceras, níveis inseguros podem ser transferidos para partes comestíveis, o que enfatiza a 

necessidade de regulamentação europeia para monitorizar a TTXs em produtos do mar e de 

informar os consumidores sobre práticas seguras de preparação. A origem da TTXs nas buzinas 

permanece incerta, mas a deteção de TTXs nas sua principal presa, a estrela -do-mar A. 

aranciacus, apoia uma via de aquisição exógena através da teia alimentar. Além disso, a 

ocorrência de análogos de TTX em espécies de caranguejo sugere a presença de múltiplos 

vetores potenciais ao longo da costa do Algarve. 
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Tetrodotoxin trail: how prey composition and gut microbiome predicts 
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Abstract  

The trumpet shell, Charonia lampas, is a predatory gastropod commonly found in the Western 

Mediterranean and the northeast Atlantic. In 2007, the first report of food poisoning was linked 

to the ingestion of C. lampas contaminated with tetrodotoxin (TTX), a powerful neurotoxin. 

Recently, we documented a seasonal prevalence of TTX in C. lampas collected from the southern 

Portuguese coast and identified the sea star Astropecten aranciacus as a potential TTX source. 

In this study, we aim to determine whether the diets and gut microbiome of C. lampas individuals 

with high versus low TTX levels differ, testing the hypothesis that TTX is transferred through the 

food web via contaminated prey. We performed metabarcoding using the broad metazoa marker 

COI, with the primers mlCOIintF/jgHCO2198 to analyze the diet of C. lampas, and the primers 

341F/806R targeting the V3V4 region of the 16S rRNA for microbiome analysis. By examining 24 

trumpet shell specimens, we found that C. lampas has a diverse diet, mainly feeding on the phyla 

Echinodermata, Mollusca, and Cnidaria. Our results also suggest that TTX-contaminated trumpet 

shells have a broader diet. Specimens with higher TTX levels ingested taxa such as Mytilus, 

Antedonidae, Epizoanthus, and Astropecten. Finally, no significant effect on the trumpet shell 

microbiome composition upon TTX contamination was observed. These findings contribute to a 

better understanding of how diet influences TTX presence in C. lampas and its implications for 

human food safety.  
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Introduction  

Monitoring of phycotoxins and toxic phytoplankton in a bivalve aquaculture area off the 

Basque coast (SE Bay of Biscay) has revealed recurrent poisoning events. This study focuses on 

yessotoxins (YTXs), assessing their occurrence, environmental drivers, and potential producers. 

Materials and Methods  

YTXs regulated in the European Union were analysed in mussels by LC-MS/MS, from 2016 to 

2023. In June 2022 seven strains of Protoceratium reticulatum and two of Lingulodinium polyedra 

were isolated and later analysed for YTXs production. Growth and YTX production in four P. 

reticulatum strains were tested at three temperatures (15, 20, 25 °C). Finally, one strain of each 

species was exposed to caged and non-caged Acartia tonsa copepods to test whether predator 

presence induces toxin production. 

Results and discussion  

Yessotoxin (YTX) was the most frequent (54 % of samples) and abundant analogue and its 

oxidation product 45-hydroxy-YTX could be quantified in 37 % of the samples. Homo-YTX and its 

oxidation product 45-hydroxyhomo-YTX were always below their limit of quantification. During 

most of the study period, YTXs concentration was below the regulatory limit (3.75 mg YTX eq. 

kgϖц). However, higher peaks were found from May to October 2021 (4 -6 mg YTX eq. kgϖц). 

Observed potential YTXs producers were L. polyedra and P. reticulatum. Low concentrations of 

Gonyaulax cf. spinifera were also found throughout the year. GAM models showed that YTXs 

peaked in June and July, while the maxima of the three taxa occurred between late spring and 

early summer. Molecular identification (rDNA regions of partial LSU and ITS) of cultured strains 

showed that P. reticulatum strains shared identical ITS sequences with Mediterranean strains in 

clade B (sensu Wang et al. 2019, Harmful Algae, 88: 101610). L. polyedra strains did not produce 

detectable amounts of toxins and P. reticulatum strains produced YTX but no Homo -YTX. 

Temperature response was strain-specific in P. reticulatum, but all showed highest growth rates 
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at 25 °C (0.40-0.33 d-1), in contrast to the response reported by other strains from the clade B. 

Toxin production response was strain specific, with two strains producing more extracellular toxins 

at 25 °C. L. polyedra exposed to A. tonsa did not produce YTXs, whereas P. reticulatum produced 

more extracellular toxins when in direct contact with copepods. 

These results suggest that clade B of P. reticulatum is the most probable source of YTXs on 

the Basque coast. On the other hand, Basque strains of this species showed warmer temperature 

adaptations compared to other temperate strains, and were phylogenetically closer to 

Mediterranean strains than to Atlantic strains. 
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Introduction  

Gambierdiscus spp. are marine benthic dinoflagellates that can produce cyclic polyether 

neurotoxins such as ciguatoxins (CTXs), maitotoxins (MTXs), gambierones (GAMBs), gambieric 

acids (GAs), gambierol and gambieroxide. These toxins are widely studied in relation to their 

potential involvement on ciguatera poisoning.  

The aim of this study was to characterise MTXs, GAMBs, GAs and CTXs in 13 Gambierdiscus 

strains from the Canary Islands (Spain), Cuba and Indonesia.  

Materials and Methods:  

Strains from G. excentricus, G. australes, G. carolinianus, G. balechii  and G. silvae were 

isolated from macrophytes and maintained in the CCVIEO culture collection. Strains were grown 

in K/2 medium at 25 °C and approx. 75 ҡmol photons m-2 s-1 until abundances of 0.33-1.2×106 

cellsϊL-1 were reached.  

Cell pellets were resuspended in LC-MS grade MeOH and broken with a Biospec products 

bead beater. MeOH extracts were centrifuged and filtered. Toxins were analysed by LC-MS/MS 

(UPLC-Xevo TQXS) and HRMS (Orbitrap IDX and Revident LC-QTOF G6575A).  

Results:  

Gambierone was quantified in the 3 G. silvae strains and in G. balechii. 44-methylgambierone 

was quantified in all the G. australes and in a G. silvae strain. MTX5 and gambieric acids C and 

D were confirmed in all the G. australes strains.  

MTX4 and sulfogambierone were confirmed in both G. excentricus  strains, while 

dihydrosulfogambierone was only confirmed in one of them. CTX1B, CTX3C, CTX4A, C-CTX1, I-

CTXs (among others), were not detected in any of the analysed strains.  

Discussion and Conclusion:  

Toxin profiles from the studied strains are species specific. Similarly to G. australes from the 

Mediterranean Sea, G. australes strains from the Canary Islands produce 44-methylgambierone, 

MTX5, and gambieric acids C and D.  
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The toxic profile of G. excentricus strain VGO-1473 from the Canary Islands is similar to that 

of the previously studied strain VGO-791, from the same origin. 
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Abstract  

Accumulation of toxins is the product of the balance between uptake and elimination. 

Understanding the ways in which these processes take place is important to minimize it. However, 

there is little information about the mechanisms involved. We review the e xisting information 

about those mechanisms. In the case of okadaic acid, entry into the digestive gland cells occurs 

through simple diffusion, and once in the cytosol, it enters high-density lipoproteins, which allow 

its transport to the endoplasmic reticulum, where acetyl-Coenzyme A acyltransferase 2 (ACAT2) 

or an equivalent enzyme esterifies it with fatty acids. Once esterified, OA is excreted in the faeces 

by a mechanism that remains unknown, although xenobiotic resistance proteins may be involved. 

Additionally, there is a minor alternative vesicular transport route. In the case of domoic acid 

(OA), entry into the cells occurs via a membrane transporter and, once inside the cells, it mainly 

exists in two forms: free in the cytosol and associated with auto phagosomes or organelles 

structurally very similar. No substantial transformations of this toxin occur. The mechanisms 

involved in excretion or retention are not clear, with currently two possibilities being considered. 

The first is mediation by membrane transporters, with candidates being transporters from the 

Solute Carrier (SLC) family. The second is vesicular transport via autophagosomes, although the 

potential role of these structures in either storing domoic acid or facilitating its removal is 

currently being debated.  

mailto:juan.carlos.blanco.perez@xunta.gal


XVI REDIBAL 
Sessão Novas toxinas e toxinas emergentes  

 

ΞΡ 

Presencia de un isómero no identificado del ácido okadaico en los 

episodios de DSP de Galicia: 2014 -2025. 

J. Pablo Lamas1*, Ángeles Moroño1, Fabiola Arévalo1, Jorge Correa1, Araceli E. 
Rossignoli2, Juan Blanco2 

1 Instituto Tecnolóxico para o Control do Medio Marino de Galicia (Intecmar), Vilagarcía de Arousa,36611 Pontevedra, 
España. 

2 Centro de Investigacións Marinas (CIMA), Xunta de Galicia, Vilanova de Arousa, 36620 Pontevedra, España. 

*plamas@intecmar.gal 

Resumen  

Un isómero del ácido okadaico (AO) ha sido detectado en la mayor parte de las muestras de 

episodios de toxinas del grupo AO que han tenido lugar en Galicia desde 2014, año a partir del 

cual los análisis de estas toxinas se vienen realizando mediante LC-MS/MS. Este isómero se 

ŘŜǘŜŎǘŀ Ŝƴ ŘƛŦŜǊŜƴǘŜǎ ƳƻƭǳǎŎƻǎ ōƛǾŀƭǾƻǎ όƳŜƧƛƭƭƻƴŜǎΣ ŀƭƳŜƧŀǎΣ ōŜǊōŜǊŜŎƘƻǎΧύ ŘŜǎŘŜ ƭŀǎ ǊƝŀǎ ŘŜ ƭŀ 

costa cantábrica de Galicia hasta Baiona, en la costa atlántica. Las concentraciones del isómero 

están relacionadas con las del AO, pero no con las de DTX2. Los niveles que se detectan son 

sustancialmente inferiores a los del AO (entre 1/5 y 1/50). Se detecta tanto en los episodios de 

primavera-verano, cuando sólo está presente el AO, como en los episodios de otoño-invierno, 

cuando están presentes AO y DTX2. Su tiempo de elución es posterior al de DTX2 y coincidente 

con el de un isómero catalogado cómo desconocido en el material de referencia certificado 

CRM-DSP-Mus-c y podría ser uno de los isómeros descritos en mejillón y/o fitoplancton en 

Irlanda.  Una pequeña proporción, en el mejillón, se encuentra en forma conjugada 

(probablemente esterificada) ya que su concentración en muestras sometidas a hidrólisis alcalina 

es ligeramente superior a la de las muestras sin hidrolizar.  
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Introduction  

The communities of benthic dinoflagellates in the South-East coast of Spain have been largely 

understudied, even though there is at least one epidemiological report indicating that blooms of 

Ostreopsis pose a risk to the local population and beachgoers. 

Materials and Methods  

In this work, we have analysed by LC-MS/MS and HRMSn more than 200 field samples of 

benthic dinoflagellates sampled from macroalgae. The field samples were collected in 15 

beaches along the coasts of Murcia and Almería during 12 months (October 2024 to September 

2025), plus in 5 locations in the marine rese ǊǾŜ ά/ŀōƻ ¢ƛƷƻǎƻέ ŘǳǊƛƴƎ ǘƘŜ ǎǳƳƳŜǊ ƻŦ нлнрΦ 

Moreover, we isolated and cultured 7 strains of Ostreopsis cf. ovata from the study area and 

characterized its toxin profile. 

Results:  

We confirmed and quantified the presence of ovatoxins -a to -g and isobaric palytoxin in field 

samples and in cultures, being the main toxin profile similar to the most reported Mediterranean 

toxin profile. In field samples, we could quantify ovatoxins (LOQ 7 ng/mL) in 49% of the samples 

collected, and in the summer months (June to September), 62% of samples contained ovatoxins. 

Toxin content varied significantly among beaches and reached concentrations over 1400 ng/g 

macrophyte. In cultures of O. cf. ovata, toxin profiles varied among strain, including strains with 

all ovatoxins, and strains only with ovatoxins with 129 carbons (ovatoxins -a, -d, -e and -g). 

Interestingly, one strain did not produce any ovatoxins, which is very uncommon among 

Mediterranean strains of O. cf. ovata. 

Discussion and Conclusion:  

According to these results, we identified the beaches with higher concentrations of ovatoxins 

(Las Palmeras, Calarreona y La Higuerica) and recommend future monitoring strategies to protect 

public health. 
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Introduction  

Little is known about the diversity, distribution, and toxicity of Gambierdiscus spp. in the  

western Mediterranean Sea. The presence of CTX-producing species may be indicative of the 

risk of ciguatera poisoning. Fukuyoa paulensis had been reported in 2011 in Formentera and 

Gambierdiscus was identified in the Balearic Islands in a sample from 2016. G. australes and F. 

paulensis have been present in Formentera, Ibiza, Mallorca, and Menorca, and G. excentricus 

and G. carolinianus have been detected in Mallorca and Menorca. This study aims to assess the 

presence of Gambierdiscus in Mediterranean islands near the Iberian Peninsula and identify the 

species involved, given their varying toxicity. 

Materials and Methods  

Eight sampling stations on the western Mediterranean Sea, along the Iberian Peninsula shore 

ǿŜǊŜ ǎŀƳǇƭŜŘ ŦǊƻƳ ƴƻǊǘƘ ǘƻ ǎƻǳǘƘΥ Lƭƭŀ ŘŜ ƭŀ aŀœŀ ŘΩhǊƻǎΣ Lƭƭŀ aŀǎǎƛƴŀΣ LƭƭŜǎ aŜŘŜǎΣ LƭƭŜǎ CƻǊƳƛƎǳŜǎΣ 

Illes Columbretes, Tabarca, Illa Grosa and Islas Hormigas in October 2024 and October 2025.  

The most predominant macrophytes at 0-3 m depth were sampled by snorkelling. Field samples 

were analysed by high-throughput sequencing (HTS) metabarcoding. Single Gambierdiscus and 

Fukuyoa cells were isolated under an inverted microscope and some isolates of Gambierdiscus 

were selected to evaluate their toxin profile by LC-MS/MS and LC-HRMS. 

Results, Discussion and Conclusion  

HTS metabarcoding results confirmed the first detection of G. australes in Columbretes 

(Castelló), Tabarca (Valencia) and Illa Grosa (Murcia) from the eight Mediterranean Islands close 

to the Iberian Peninsula studied. Several Gambierdiscus strains from the same three locations 

were successfully established at IRTA. Their toxin profile revealed the presence of 44 -

methylgambierone, gambieric acid C, gambieric acid D and maitotoxin 5, consistent with profiles 

previously reported for G. australes from the Balearic Islands. 
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Resumo 

As iminas cíclicas são compostos tóxicos produzidos naturalmente por dinoflagelados 

marinhos. No diverso grupo das ICs, incluem - se famílias de compostos como as pinatoxinas e 

os espirolídeos, toxinas produzidas por dinoflagelados das espécies Vulcanodinium rugosum e 

Alexandrium ostenfeldii, respetivamente. Estas potentes neurotoxinas atuam como antagonistas 

Řƻǎ ǊŜŎŜǘƻǊŜǎ ƴƛŎƻǘƝƴƛŎƻǎ Ŝ ƳǳǎŎŀǊƝƴƛŎƻǎ Řŀ ŀŎŜǘƛƭŎƻƭƛƴŀΣ Ŝ ǎńƻ ŎƻƴƘŜŎƛŘŀǎ ŎƻƳƻ άǘƻȄƛƴŀǎ ŘŜ 

ŀœńƻ ǊłǇƛŘŀέΦ  

A ocorrência abundante de microalgas produtoras de ICs pode levar à contaminação dos 

moluscos bivalves, que por sua vez poderão causar intoxicação quando consumidos por 

humanos. Bivalves contaminados com pinatoxinas já foram detetados na Europa desde 2009, 

mais recentemente na Galiza em 2020. Os espirolídeos foram detetados pela primeira vez em 

Portugal em 2013 na costa continental em bivalves como o mexilhão (Mytilus spp.), e ainda em 

algumas espécies de gastrópodes marinhos e equinodermes. Na Ilha da Made ira foram 

detetados em 2020 em duas espécies de estrela do mar.  

De modo a avaliar a situação em Portugal, foram analisadas amostras de bivalves de duas 

zonas estuarino-lagunares, a Ria de Aveiro e a Lagoa de Albufeira em Setúbal, recorrendo à 

cromatografia líquida com deteção por espectrometria de massa em tandem (LC-MS/MS).  

Os resultados, relativos ao período entre Junho e Dezembro de 2024, demonstram que na 

Lagoa de Albufeira a contaminação do mexilhão (Mytilus spp.) por pinatoxinas é constante, com 

níveis mais altos nos meses de verão. Na Ria de Aveiro o panorama é semelhante, mas nesta zona 

a contaminação do mexilhão e berbigão ( Cerastoderma edule) é devida a espirolídeos. Estes 

resultados apontam para uma contaminação frequente por ICs na costa portuguesa e sugerem 

a presença de V. rugosum e A. ostenfeldii em Portugal, o que ainda não está reportado. 

 Blooms, ou proliferações de microalgas produtoras de toxinas, são fenómenos cada vez mais 

frequentes e com maior distribuição geográfica. O aquecimento das águas juntamente com o 

excesso de nutrietes proveniente de efluentes agrícolas favorecem a eutrofização dos ambientes 

marinhos, sendo os ambientes estuarinos mais vulneráveis. Embora não estejam descritos casos 
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de intoxicação por ICs, o seu potencial toxicológico e a ausência de vigilância ambiental 

levantam preocupações quanto a um possível risco para a saúde pública, que carece de 

investigação mais aprofundada.  
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Introduction  

Prymnesium parvum is notable among toxic marine microalgae for its ability to form blooms 

not only in marine systems such as estuaries, but also in inland waters. In the latter case, blooms 

typically occur in waters that exhibit some degree of salinization due to natural a nd/or 

anthropogenic factors. 

Based on ITS sequences, recent studies have identified phylogenetic structuring within this 

morphospecies, with three main lineages corresponding to the type of toxin produced by the cells 

(A-, B-, and C-type prymnesin). In the Iberian Peninsula, there are few reports on this species -

and to our knowledge, none from inland waters - and the lineage affinities of its populations 

remain unknown. 

 In this study, we present observations on: (1) the diversity of P. parvum in both estuarine and 

inland environments of the Basque region; and (2) the challenges that this diversity poses for its 

detection using molecular techniques (qPCR). 

Materials and Methods.  

Three strains of Prymnesium spp. were isolated from the estuary of Urdaibai and two 

additional strains were obtained from Navarre: one from the endorheic lagoon of Pitillas, and 

another from a saline stream in the Bardenas area.  

ITS-region (ITS1-5.8S-ITS2) sequences were obtained and strains were used to test the 

performance of published P. parvum-specific SYBR Green qPCR assays (Galluzzi et al. 2008, 

doi:10.1111/j.1472-765X.2007.02294.x; Zamor et al. 2012, doi:10.1016/j.hal.2011.10.028). 

Results and discussion.  

Unexpectedly, we found that the two continental strains belonged to different P. parvum 

lineages: one to the A-type and the other to the C-type (C1 sub-clade).  

The strains from the estuary of Urdaibai also differed among themselves: two belonged to the 

A-type and to C -type (C3 sub-clade) of P. parvum, and the third represented an unidentified 

species. 

*aitor.laza@ehu.eus
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 Strains of the A -type linage and from the C3 sub -clade of C -type where successfully 

amplified through qPCR, whereas a polymorphism (including an indel) in the annealing site of the 

forward primer prevented amplification of the strains belonging to the C1 subclade of the C-type. 

Acknowledgements.  

Work supported by the project PES20/29 of UPV/EHU and by the Basque Government through a grant 

to the consolidated research groups IT1723-22 and IT1743-22.   



XVI REDIBAL 
Sessão Novas toxinas e toxinas emergentes  

 

ΟΟ 

Tetrodotoxin and analogues in bivalvia and associated bycatch from the 

Southern Portuguese Coast.  

Zaire Quante1*, Maria F. Pais1, André N. Carvalho2, Fábio Pereira2, Miguel B. Gaspar2, 
Sandra Lage1 

1 Centro de Ciências do Mar do Algarve (CCMAR/CIMAR LA), Univ. of Algarve, Faro, Portugal  
2 Instituto Português do Mar e da Atmosfera (IPMA), Olhão, Portugal  

*a87245@ualg.pt 

Abstract  

Tetrodotoxin (TTX) is a potent neurotoxin, first identified in fish from the Tetraodontidae family, 

but also detected in marine invertebrates. A Human poisoning episode after consumption of 

trumpet shell Charonia lampas, likely caught off the Portuguese mainland southern coast 

(Algarve), together with the increasing reports of TTX in bivalves from European waters, led the 

European Food Safety Authority (EFSA) to recommend maximum safe limits for Human 

consumption of shellfish meat. However, TTX is currently only monitored in the Netherlands and 

France. On the southern coast (Algarve) of Portugal, TTX concentrations were detected in trumpet 

shells exceeding the levels considered safe for human consumption throughout the year. 

Nevertheless, there are no data on the incidence of TTX in other species from this area. This study 

aims to assess the presence of TTX and its 30 chemical congeners in a broad taxonomic range 

of marine invertebrates including Bivalvia, Gastropoda, Malacostraca and Polychaeta species. 

Samples were collected within the framework of the monitoring bivalve dredge fishing survey 

coordinated by the Portuguese Institute for the Sea and Atmosphere (IPMA). A total of 45 species 

were analysed, including 20 Bivalvia, 10 Malacostraca, 9 Polychaeta, and 6 Gastropoda. TTX 

concentrations in the were either not detected or remained below the EFSA-recommended safety 

limit. However, the systematic screening of both bivalves and associated bycatch revealed a 

widespread presence of TTX congeners. Since the toxicity of the analogues is estimated, rather 

than fully characterized, their detection across multiple trophic levels increases the potential risk 

of intoxication and raise concerns for public health.  
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Abstract  

Ciguatera poisoning (CP) is a foodborne illness caused by the consumption of fish 

contaminated with naturally occurring marine toxins, known as ciguatoxins (CTXs). The global 

spread of these toxins has increased the relevance of CP as a public health concern.  

However, the identification and characterization of CTXs remain challenging due to the 

limited availability certified reference standards. This lack of certified reference standards limits 

the interpretation of data obtained using targeted techniques such as low-resolution mass 

spectrometry (LRMS), which rely on previously reported molecular fragmentations patterns.  

The high structural complexity of CTXs, its biotransformation in fish, the large number of 

analogues, and the limited characterization of their molecular formulas, further complicate their 

accurate identification and quantification.  

In this study, profiles of Caribbean ciguatoxins (CTXs) in potentially toxic amberjack samples 

from the eastern Atlantic coast were compared using LRMS and high -resolution mass 

spectrometry (HRMS). The tentative identification of CTX analogues by LRMS was not supported 

by HRMS analysis. 

The results revealed significant discrepancies between LRMS and HRMS analyses, highlighting 

the limitations of low -resolution targeted methods for CTX identification. These findings 

emphasize the critical role of high-resolution analysis for the reliable detection and identification 

of CTXs in the absence of reference materials and raise concerns regarding the accuracy of 

results derived solely from targeted low-resolution methods.  
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Introduction  

Ciguatera Fish Poisoning represents the most significant non -bacterial marine biotoxin -

related foodborne illness worldwide. Climate -driven warming has facilitated the poleward 

expansion of these toxic dinoflagellates into the Western Mediterranean, where G. australes is 

now established in the Balearic Islands. Yet the environmental drivers of Gambierdiscus 

abundance and their transferability across monitoring sites remain unverified τ a critical gap for 

operational decision support. This study identifies which predictors are transferable across the 

archipelago and which are spatially non -stationary, informing island -tailored monitoring 

protocols and a ciguatera early warning system. 

Materials and Methods  

We sampled 33 fixed stations across the four Balearic Islands annually during the 

Gambierdiscus growth season (SeptemberςOctober 2021ς2024; n = 348). Cell abundance was 

quantified by Utermöhl method. Environmental predictors from Copernicus Marine Service 

products at multiple temporal lags (0 ς63 days) were combined with substrate cover and 

orientation from regional benthic cartography. Seven modelling approaches were validated 

through leave-one-site-out cross-validation (LOSO-CV), with predictor importance assessed by 

island-stratified SHAP analysis. 

Results 

Gambierdiscus ŀōǳƴŘŀƴŎŜ ǎƘƻǿŜŘ ǎƛƎƴƛŦƛŎŀƴǘ ǇƻǎƛǘƛǾŜ ǎǇŀǘƛŀƭ ŀǳǘƻŎƻǊǊŜƭŀǘƛƻƴ όaƻǊŀƴΩǎ L Ґ лΦопсΣ 

p < 0.001), with Formentera as a persistent hotspot and Menorca as a persistent coldspot across 

years. Machine learning achieved strong in-sample fit (XGBoost R2 = 0.85) but collapsed under 

LOSO-CV (ȹR2 = ҍ0.55), revealing severe overfitting; the hierarchical GAMMШċĦőŔĲƻĲĬШƣőĲШĤĲƚƣШ

ŊĲŰĲƖċũŔƚċƣŔŸŰШыÅ̍2ШӀШҽΜЮΝΥьЮШÑƽŸШċƖĦőŔƓĲũċŊŸрƽŔĬĲШthresholds emerged: a thermal ceiling at 

25.75ς25.9 °C and phosphate saturation at  ~0.012 mmolϊm-3. Island-stratified SHAP revealed 

substantial spatial non-stationarity, with each island showing a distinct dominant mechanism: 

substrate in Menorca, hydrodynamics in Mallorca, productivity in Ibiza, and refuge dynamics in 

Formentera. 
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Discussion and Conclusion  

Random cross-validation overestimates predictive skill in spatially structured data, leading to 

spurious driver identification and risking compromised operational decisions. Phosphate emerged 

as the only universal driver, confirming chronic phosphorus limitation as the proximate regulator 

of Gambierdiscus in the Western Mediterranean. Island-specific predictor profiles show that no 

single protocol can characterise ciguatera risk across heterogeneous archipelagos. We propose 

a multi- layer decision-support framework integrating Copernicus near-real-time alerts, island-

tailored field validation, and public-health communication. 
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Resumo 

No contexto das alterações climáticas, as modificações nas comunidades de fitoplâncton 

apenas podem ser estudadas com séries longas de monitorização, que podem ajudar a antecipar 

alterações nos padrões interanuais e sazonais de transferência de biotoxinas marinhas nas teias 

tróficas e no consumo humano. 

O IPMA assegura a monitorização de fitoplâncton nocivo na costa Portuguesa, através de 

uma amostragem semanal desde 2003, na costa ocidental (litoral de Peniche e de Cascais) e 

na costa sul (litoral de Monte Gordo, Ria Formosa em Tavira e Faro) no âmbito do Sist ema 

Nacional de Monitorização de Moluscos Bivalves (SNMB). Para este estudo analisaram -se 

Dinophysis caudata, D. acuta , D. acuminata/ovum complex, Lingulaulax polyedra e Pseudo-

nitzschia spp.. 

A análise dos resultados de 21 anos (2003-2023) revelou tendências multidecadais distintas 

entre as espécies estudadas. Observou-se uma diminuição da abundância média de D. acuta 

nas costas sudoeste e sul, tanto ao nível da frequência de ocorrência como da magnitude dos 

blooms. Em contraste, verificou -se um aparente aumento da frequência de ocorrência de 

Pseudo-nitzschia spp. nos vários locais. Por outro lado, não foram detetadas tendências em D. 

caudata, D. acuminata/ovum e L. polyedra. 

Ao longo da série temporal de 21 anos, além de alterações na abundância, foram também 

identificadas modificações na sazonalidade de várias espécies. No caso de D. acuta, observa-

se nos anos mais recentes um aparente desfasamento temporal das maiores abundâncias de 

verão, passando a ocorrer duas ou 3 semanas mais tarde no ano, na costa ocidental. 

Relativamente ao complexo D. acuminata/ovum , observa-se uma aparente expansão da 

ocorrência na costa ocidental, passando de um período de maio-agosto, para abril-setembro 

em anos mais recentes; na costa sul, observa-se um aparente prolongamento da sua ocorrência 

até dezembro em anos mais recentes, enquanto no início da série terminava em final de 

setembro. Relativamente a Pseudo-nitzschia spp., na costa sul nos anos mais recentes, a época 

produtiva parece estar a começar mais tarde (2 ou mais semanas) no início de abril. 
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