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Harmful algal blooms (HABs) are probably the most severe 
ecological marine problem in Portugal 

Bloom of Lingulodinium polyedrum in Algarve, South Portuguese 
coast, June 2019 

            



            

M € 

• Growing business sector 
• 52.3 M € em 2017 

Shellfisheries in Portugal 
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EU Regulated Marine Biotoxins EU Regulatory Limit 

PSP 800 µg STX equiv. kg-1 

ASP 20 mg domoic acid kg-1  

Okadaic acid (AO), Dinophysistoxins 
(DTX) and Pectenotoxins (PTX) 

 
160 µg AO equiv. kg-1 

Yessotoxins (YTX) 3.75 mg YTX equiv. kg-1 

Azaspiracids (AZA) 160 µg AZA equiv. kg-1 
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Specialized thechnicians  Sophisticated instruments Depending on the 
availability of (certified) 
reference materials 

Moving away from biological methods 

• COMMISSION REGULATION (EU) No 15/2011 of 10 January 2011 amending Regulation (EC) No 2074/2005 as regards recognised  
testing methods for detecting  marine biotoxins in live bivalve molluscs  (in force since 2014) 
 
• COMMISSION REGULATION (EU) 2017/1980 of 31 October 2017 amending Annex III to Regulation (EC) No 2074/2005 as regards 
paralytic shellfish poison (PSP) detection method (in force since 2019) 



            



Species-specific okadaic acid transformation efficiency 

Okadaic acid 

Okadaic acid 

7-o-acyl derivatives of okadaic acid 
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DTX 3 toxicity? 
Are DTX3 converted into parent compounds in human body? All of them ? 
Conversion efficiency of 100 %?  

OA 

DTX2 

Esterified OA  

Esterified DTX2 

Free 

Esterified 

Mussels Cockles 

40 

34 

22 

80 

73 
98 

18 
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Species 
Ability to 

esterify OA 

Producing  

area 

Days closed to 

harvesting 

Mytilus galloprovincialis Low Aveiro 545 

Donax spp Low Algarve 309 

Cerastoderma edule High Aveiro 82 

Spisula solida High Algarve 0 

Chamelea gallina High Algarve 0 

Number of days closed to harvesting during 2016 and 2017 

FCT – MOREBIVALVES: Molecular strategies to be applied in the depuration of commercial 
bivalves for elimination of toxic compounds  (Ciimar + IPMA + IPATIMUP) 



            

• New vectors and/or victims of HAB toxins; 
• Kinetics and processes of accumulation and elimination; 
• New compounds derived from animals metabolism;  
• Integrated view of the environmental contamination by HAB toxins. 
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What are the impacts and effects of OA in the marine food web? 







https://www.youtube.com/watch?v=0fJh2gIBOto 
 

https://www.youtube.com/watch?v=0fJh2gIBOto


Are pelagic seabirds exposed to 
amnesic shellfish poisoning toxins?  

Lucía Soliño, Joan Ferrer-Obiol , 
 Leia Navarro-Herrero, Jacob González-Solís and 

Pedro Reis Costa 



Calonectris borealis 

Calonectris diomedea 



Sampling period  

 

• Sampling period: incubation (June-July) and chick rearing (July-August); 

 

• Shearwaters were captured at night by hand on the nest during incubation 
shifts or during their visits to the colony to feed their offspring. 



Sampling procedure 

• Loggers were attached to the back of the birds; 

• At deployment, birds were sexed (through biometric measures) and 
weighed; 

• At recovery, GPS devices were detached, birds were weighed and a blood 
sample of approximately 1 mL was taken from the tarsal or the brachial 
vein. 

 



Analytical determination 

500 mL of 
water and 
10 μL of 
formic acid 

Oasis HLB 
cartridge 

DA eluted 
with 50 % 
MeOH 

Agilent 1290 Infinity chromatograph coupled to a 
triple quadrupole mass spectrometer Agilent 6470 



DA detection 

A compound with the retention time 
and fragmentation pattern 
characteristic of DA 



Positive samples 

Location 

Total 

number of 

birds 

sampled 

Total 

number of 

blood 

samples 

Number 

of positive 

birds 

Number 

of  

positive 

samples 

Range of 

DA (ng 

mL-1) 

Average 

of DA 

levels (ng 

mL-1) 

% of 

positive 

samples 

Number of 

birds 

repeatedly 

sampled 

Number of 

positive birds 

repeatedly 

sampled 

Number of 

negative birds 

repeatedly 

sampled 

Gran 

Canaria 
61 61 31 31 1.1-10.1 4.0 50.8% 0 0 0 

Menorca 67 87 23 28 1.0-10.6 2.2 32.2% 14 7 7 

Total 128 148 54 59 1-10.6 3.2 39.9% 14 7 7 



Temporal trend of DA occurrence 

Canary Islands Balearic Islands 

2017 2017 



Foraging areas and DA occurrence 

Tracks of two individuals recovered on the same day and presenting differential DA concentration in blood: no 
detectable levles of DA (light orange) and positive for DA (dark orange). a) Veneguera and b) Cala Morell.  

Canary Islands Balearic Islands 



            

Climate Change 

Anthropogenic Activities 

Scientific & Tech. Development 

1- Toxins that appear in seafood where they were previously absent (e.g., 
CIGUATOXINS, CTXS and TETRODOTOXINS, TTX); 

2- non-regulated known toxins, which are considered as a possible matter of 
concern via respiratory and dermal exposure but for which additional 
toxicological evidence is needed before establishing further regulations (e.g., 
PALYTOXINS, PLTXs);  



CIGUATOXINS 

Geographical distribution of CFP incidence.  
The colors reflect the incidence rate (100,000 persons-year). The names of locations indicate the spots where Gambierdiscus spp. were 
reported.  



            

Representation of the risk of main ciguateric groups from the Atlantic regarding their toxic potency and fish catches.  



Current research: 
 
Ciguatoxins in the piscivorous food web 

Morocco 

Portugal 
Spain 

Madeira 

Canary Islands 

SELVAGENS ISLANDS, PORTUGAL 

• Gambierdiscus spp distribution and relation with environmental drivers; 
• Gambierdiscus diversity, isolation and cultivation; 
• Characterization of ciguatoxins transfer in the food web. 
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C-CTX1 



LC-MSMS (Lack of)Toxin Standards 

Neuro2a cells 

No toxicity       Toxicity 

MTT viability assay 

Toxicity evaluation with a Cell-Based Assay 



I Colóquio Ecologia e Gestão dos Recursos Vivos Marinhos 

October 24th, 2019. Laboratório Marítimo da Guia, Cascais 

CIGUA: The rise of toxic tropical and subtropical marine dinoflagellates Gambierdiscus 
spp: distribution, ciguatoxins trophic transfer and risk of ciguatera fish poisoning 
  
PTDC/CTA-AMB/30557/2017 
 



https://www.youtube.com/watch?v=fIsVwNi4E4Y 
 

https://www.youtube.com/watch?v=fIsVwNi4E4Y


            

TTX Puffer-fish 

TTX bivalve molluscs 

TTX gastropods 

• Only TTX trace levels were detected in mussels, oysters and clams from the Portuguese coast (details in 

Rodrigues et al 2019 JMSE) 

• results indicate high variable TTX levels in Trumpet Shell, varying from no detection to extreme high 
levels (Costa et al 2019 in preparation) 

Sphoeroides marmoratus 

• High levels of TTX were found in liver, gonads and muscle of 
Guinea pufferfish, but not in Oceanic pufferfish (Pinto et al 2019 

under review) 

Lagocephalus lagocephalus 

TETRODOTOXINS 



PALYTOXINS 

Human exposure route is via aerosols 

Haemolytic activity and HRLCMSMS analysis of Ostreopsis cf ovata from PT south coast 



            

Haemolytic activity and HRLCMSMS analysis of Ostreopsis cf ovata from Selvagens Is (Madeira, PT) 

• Strains from Algarve showed considerably lower toxicity than the strains isolated in 
Selvagens Islands.  
 
• Both contained OVTX –a, -b, -c,-d & e, and traces of isobaric palytoxin and OVTX –g. This 
toxin profile match with the most common profile in the Mediterranean Sea. 



            

22 de Novembro 2019 – IPMA Algés  
Seminário “Poluição por plásticos” com Dr. Peter Ross (Ocean Wise) entre outros 
 
 
27 de Novembro 2019 – IPMA Algés 
Seminário “O Mar na investigação em Portugal” com Dr. Luis Menezes Pinheiro (COI – 
UNESCO) entre outros    

Participação gratuita, inscrição obrigatória: seminarios@ipma.pt  

PALESTRAS 

http://www.ipma.pt/opencms/pt/index.html


Special Issue “Climate Change and Harmful Algal Blooms” 

Deadline 15 May 2020 

https://www.youtube.com/watch?v=hN0yuTjmnFA 
 

https://www.youtube.com/watch?v=hN0yuTjmnFA

