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Foreword

The interest in the biotoxin and micro shellfish safety monitoring programmes and research activities from  mem-

bers of the industry and other agencies is vital to ensure that the scientists and regulators are mutually aware of 

relevant current and emerging issues. 

These workshops commenced in 2000 following a trip that was made by a group from Marine Institute, BIM and 

industry representatives to observe the monitoring controls and the industry in New Zealand.  On that trip, the 

group observed that the regulators and industry were operating a bi-annual workshop. This idea was taken back 

home and a series of annual workshops was held until 2009. These were one element of the reform of the Shellfish 

Safety programme in Ireland,   another being the establishment of the MSSC around the same time.  The work-

shops were a successful interface between the science, regulation and commercial/operational aspects of the 

shellfish production sector, and provided useful  exchange of information between all stakeholders. 

Some of the memorable ones were 2003 in Renvyle where the BOHAB project and the role of thin layers in  con-

trolling HAB dynamics were described, 2004 during a torrential rain storm in Rosscarberry where biotoxin and  toxi-

cological research into Azaspiracid from the ASTOX project were described, 2007 in the Marine Institute where we 

first presented virus method standardisation and the reduction of viral risk from the REDRISK project. By the time 

we held the 2009 workshop in Kenmare the numbers were beginning to decrease, having a yearly workshop was 

obviously too frequent, and the decision was made to have these less frequently and in response to when there 

were significant items to report. 

The last workshop was held in 2013 where the ASTOX II project was nearing completion and significant progress 

was reported on norovirus PCR detection methodologies. Following this workshop, the late Richie Flynn of the Irish  

Aquaculture Association said “these successful biotoxin and microbiological monitoring programmes that we spent 

many years  developing are now carried out very efficiently, and with the full support of the industry, but we must 

continue to invest in the most advanced analytical technologies and take advantage of advances in new smart com-

munications in order to  provide the best available advice to industry.” 
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This current 2019 workshop kicked off with a session of keynotes including an update on Biotoxins from Dave 

Clarke (MI), Conor Graham (NUIG) described a new traceability technology, and Monika Dhanji-Rapkova (CEFAS) 

presented the biotoxins update from across the water in the UK. Micheal O’Mahony (SFPA) and Sinead Keaven-

ey (MI) provided an overview of the EU Baseline survey of norovirus followed by Eileen Bresnan (Marine Science 

Scotland) who gave a talk on HAB events on a North Atlantic scale. The next session was a series of flash presen-

tations no longer than 5 minutes each on a variety of topics which provided a taste of what’s new, what is under 

research and current monitoring activities underway.  

We had come a long way from the 1990s when we were using animal bioassays and trying to figure out various 

toxin responses and avoid human outbreaks using the techniques from the 1800s! Today the efforts made in  

controlling  outbreaks, and research into understanding and forecasting them can only be successful in a clean 

and unpolluted environment, and that is our next challenge. We recognise the huge efforts being made by the 

EPA and Irish Water in reducing and monitoring coastal pollution but this must continue and further improve-

ments made. Pollution control is essential to provide top  quality shellfish, and while year round monitoring of 

shellfish can assure the quality of  product harvested and destined for market, we are now but moving into an 

era where water quality is essential to facilitate the forecasting of algal toxin  outbreaks, and outbreaks of micro-

biological pathogens. Working together the agencies including SFPA, FSAI, BIM HSE, Irish Water with the Marine 

Institute and the Irish Shellfish Association as a superb example of how interagency cooperation can deliver a set 

of programmes that are  effective and efficient,  in this case reducing any risks associated with placing shellfish 

on the market. These workshops are vital in showcasing and communicating the progress being made across 

agencies, and relevant issues from overseas. 

These proceedings will add to the existing volumes under this series of workshops and provide a baseline of the 

evolving history of shellfish safety in Ireland, providing a useful resource and reference for future studies in this 

field. I would like to thank the team in the MI who have worked on producing this event in particular Maeve 

Gilmartin and Ruth Canning for admin support, and to the speakers, posters presenters and exhibits.  Thanks are 

also due to the MSSC colleagues, the samplers, the laboratory staff and all members of the shellfish safety team 

for your ongoing efforts.  

Joe Silke, 

Director, 

Marine Environment and Food Safety Services, Marine Institute. 
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Introduction 

Irish Monitoring Programme—Background 

The national monitoring programmes for phytoplankton species identification and enumeration, and for deter-

mining biotoxin concentrations in bi-valve molluscan shellfish have been well established, with the phytoplank-

ton monitoring commencing in the late 1980’s and the biotoxin programme in the 1990’s. All aspects of these 

programmes from taking samples through to analysis, reporting and decision making are detailed in the ‘Code of 

Practice for the Irish Shellfish Monitoring Programme (Biotoxins)’. This document also details the activities of the 

stakeholders associated with these monitoring programmes and risk management mechanisms. The Competent 

Authorities are the Sea Fisheries Protection Authority, who are responsible for the implementation and enforce-

ment of National and EU legislation which deals with fisheries control and the health conditions for the produc-

tion and placing on the market of fish, shellfish and fisheries products; and the Food Safety Authority of Ireland, 

which has the statutory function of coordinating the enforcement of food safety legislation at national level. The 

sample analysis and result reporting is conducted through the Marine Institute, where all results are reported 

onto the HABs website which is publicly accessible. Through the website, users can download results for produc-

tion areas from 2002 to date, and can also produce graphs for each of the toxin groups and toxic phytoplankton  

New Insights and Perspectives from 20 years of Monitoring Algal Events in 

Irish Coastal Waters 

Dave Clarke, Marine Institute dave.clarke@marine.ie 

The Irish shellfish aquaculture industry produces a diverse variety of ma-

rine bi-valve molluscan species from approx. 100 designated classified pro-

duction areas around the Irish Coastline (Fig. 1). The sector mainly produc-

es mussels (Mytilus edulis) through both rope longline and bottom cultiva-

tion. pacific and native oysters (Crassostrea gigas/Ostrea edulis) with a 

smaller production of clam species (Spisula solida/Venerupis spp) and cock-

les (Cerasterderma edule). A number of areas along the East & West coasts 

concentrate on the dredging of razor clams (Ensis siliqua/Ensis magnus). 

Dredging of scallops from classified production areas (Pecten maximus) 

mainly occurs in the SouthWest and West coasts, however there is a large 

amount of scallops dredged from offshore areas (ICES rectangles) from 

around the Irish, UK and French coastlines which are landed in Ireland. In 

2018 the Irish farmed shellfish sector produced 24,200 tonnes with a val-

ue of €56m to the Irish economy, where overall the aquaculture sector employs 1,925 people which is an im-

portant area of employment in coastal communities. 

Fg.1. Irish Bi-valve Classified Areas 

mailto:dave.clarke@marine.ie
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species for specified time periods per production area. The phytoplankton monitoring programme began in the 

1980’s as the shellfish aquaculture sector in Ireland began expanding in a number of bays and regions. Over the 

years this monitoring has increased, where currently just under 4,000 samples are analysed on an annual basis a

(predicted for 2019).  Water samples are submitted on a weekly basis from active shellfish production sites and are-

as where the majority of samples have a full species identification and enumeration conducted from sentinel sites, 

where depending on the area, some sites have a toxic /nuisance species identification and enumeration. At the 

sample point, 50mls of water is sampled, where the method of sampling is dependent on the area and the type of 

shellfish production occurring within that area. Typically in mussel, scallop and razor clam production areas, inte-

grated depth samples are taken with a lund tube, whereas in oyster production areas samples are taken at or up to 

1m below the surface. Samples are preserved at the point of sampling with Lugol’s iodine and submitted to one of 

two regional phytoplankton laboratories (located in Galway, West, and in Bantry, SouthWest) for analysis by the 

Utermöhl cell counting method by light microscopy using 25ml sedimentation chambers. Both phytoplankton labor-

atories are accredited to ISO 17025 standards since 2006. From 2012, the phytoplankton laboratory introduced mo-

lecular methods, namely real-time quantitative Polymerase Chain Reaction (qPCR) for the identification of organ-

isms which are difficult to identify to species level by light microscopy by using designed specific probe dye assays 

targeting the DNA sequences of specific regions of phytoplankton species. Currently, these assays are used to de-

tect down to and between species level of a number of known toxic and non-toxic species in the genera of Azadini-

um, Alexandrium & Pseudo-nitzschia. 

The biotoxin monitoring programme began in the mid 1990’s with the employment of rat and mouse bioassays for 

the detection of Paralytic Shellfish Posion (PSP) and Diahrettic Shellfish Poison (DSP). From the late 1990’s, HPLC 

instrumentation was introduced for the determination of the Amnesic Shellfish Posion (ASP), Domoic Acid (DA) in 

scallops.  From 2001, LCMS-MS methodologies were introduced into the monitoring programme for the quantita-

tive detection of compounds within the DSP group and also isomers of Azaspiracids (AZP). Since 2012, this range of 

lipophilic toxin determination has been extended to the quantification of compounds within the Pectenotoxin (PTX) 

and Yessotoxin (YTX) groups. Additionally from 2011, the PSP bioassays were replaced with HPLC/UPLC methods for 

the quantification of PSP in shellfish, where all methodologies employed are accredited to ISO 17025 standards. 

Routine sampling and analysis of shellfish is determined by shellfish species type and the risk associated with the 

time of year. Typically, from active aquaculture sites within classified production areas wishing to place shellfish on 

the market for human consumption, M. edulis samples are submitted on a weekly basis, P. maximus on a fortnight-

ly frequency and all other shellfish species on a monthly testing frequency. Where the results of the phytoplankton 

monitoring programme indicate the presence and increase of known toxin producing phytoplankton species in the 

water column, the frequency for shellfish species in affected areas is increased to weekly and this is maintained 

until the toxin concentration and toxic phytoplankton species cell density decreases. The main toxin problems and 

associated closures (which can be prolonged) in production areas are due to DSP and AZP above EU regulatory lev-

els.  Whilst closures of areas can occur due to the presence of the hydrophilic toxins such ASP and PSP, this only 

occurs for short periods in usually well defined and known geographic locations at certain times of the year,  
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therefore the monitoring for the detection of ASP & PSP is focused on monitoring in these situations. Additionally, 

there is a monthly testing regime for shellfish from a number of sentinel site locations around the country through-

out the year for these toxin groups, and again where the results of the phytoplankton monitoring programme indi-

cate the presence and increase of Alexandrum spp. and Pseudo-nitzschia spp., increased analysis is employed for 

PSP and ASP detection and quantification. 

From the routine monitoring results, the accumulated data sets reveal that Ireland has a rather complicated and 

unique toxicity profile when compared to other countries , where in any given year it is not unusual to have site 

closures due to toxins above regulatory levels from all 4 main toxin groups  ASP, AZP, DSP & PSP (Fig.2). Most years 

are dominated with area closures due to DSP & AZP, however the extent, the maximum concentrations observed, 

and the length of the closure varies considerably from year to year, and in some years where there is intoxification 

of shellfish late in the year above regulatory levels,  this can continue  to cause closures into the early months of 

the following consecutive year, as observed in 2013-2014 and 2014-2015. 

Fig.2. Closure table of Irish production areas in 2018 due to ASP, DSP & AZP concentrations > regulatory levels 

Also variable is the number of closures due to ASP & PSP, with some years having no closures at all due to concen-

trations below regulatory levels. It is also observed that when there is an ASP or PSP event, it is usually short-lived 

with closures in place for one to two weeks (Fig. 2). 

Amnesic Shellfish Poisoning (ASP) - The pattern is characterised by a spring time occurrence of Amnesic Shellfish 

Poison (ASP) in shellfish originating from blooms of Pseudo-nitzschia australis (confirmed by PCR assays) during the 

months of March to May. These intoxifications are usually confined to the SW, however some years closures along 

the West coast have also been observed (Fig.3).   The highest ASP concentrations which have been observed are  

445 mg/kg in M.edulis, 153 mg/kg in C. gigas and 829mg/kg in the remainder tissues of P. maximus.  

Jan Feb Mar Apr May Jun Jul Aug

SouthWest 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 44 45 46 47 48 49 50 51 52
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Fig. 3 Distribution of ASP concentrations (non scallops) above regulatory levels (red line) 2002-2018, and geographically 2005
-2018 from classified production areas 

Ireland has a significant scallop industry which is mainly from offshore areas (Fig.5) and to a lesser extent from in-

shore classified production areas. It has been observed over the years that the ASP toxin is heavily concentrated 

within the hepatopancreas tissues of P. maximus at levels significantly higher than regulatory levels( Fig.4), howev-

er with effective shucking procedures and ASP analysis on shucked tissues to ensure compliance, nearly all scallops 

landed in Ireland from either offshore or classified production areas, are shucked into the adductor muscle and 

gonad compartments to be placed on the market for consumption. 

 ASP above regulatory levels have also been observed in a number of clam species. 

Fig. 4 Distribution of ASP concentrations (scallop— P. maximus) above regulatory levels (red line) , and geographically 2013-
2018 from classified production areas 
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Diarhettic Shellfish Poisoning (DSP)-This typically starts with the appearance and increase in cell densities of Di-

nophysis acuminata from late May, and usually peaks in late June-July. This onset is associated with increases in 

Okadaic Acid concentrations in shellfish. Cell densities of Dinophysis acuta start to appear in Irish waters approx. 

from June/July onwards, where increases in Dinophysistoxin-2 (DTX-2) start occurring in the shellfish, and tends to 

peak later in the summer during the month of August where both of these Dinophysis species cell counts are usual-

ly back to background levels or absent from the water column by October/November. 

Okadaic Acid concentrations generally will decrease to below regulatory levels by the end of the year, with the oc-

casional small concentrations carried over to the concurrent year (Fig.6). However where large intoxifications of 

DTX-2 occur late in the year, as a result the DSP concentrations will carryover into the following year, sometimes 

above regulatory levels and resulting in closures till the next spring, as seen in 2014 & 2015 (Fig.7).  

Fig. 5 Distribution and numbers of Scallop samples (P. maximus & A. opercularis) landed in Ireland from offshore areas (ICES 
statistical rectangles) from 2003-2017 

Fig. 6 Time and geographic distribution of DSP—Okadaic Acid concentrations above regulatory levels (red line) 2009-2017, 
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Highest concentrations observed in M.edulis have been 2.77µg/g OA and 7.84µg/g DTX-2. Therefore the data il-
lustrates that DTX-2 is the main cause of prolonged and protracted closures of production areas in Ireland 

Fig. 7. Time series (2009-2017) distribution of DSP—Dinophysistoxin-2 (DTX-2) concentrations above regulatory levels (red 
line) and geographical distribution 2011-2017 

As regards the distribution of Dinophysis spp. in Irish waters, a recent review found that D. acuta appears to be 

present at higher cell densities south of latitude 52.5 degrees (Salas & Clarke, 2019) and that the increased cell 

densities of D. tripos in 2014 could explain the increase of Pectenotoxins in shellfish observed at this time. 

DSP is an annual occurrence and mainly results in closures of M.edulis production areas in the SouthWest and 

West, and to a lesser extent closures of C. gigas along the South coast (Fig.8).  

Fig. 8 DSP quantifiable concentrations observed in shellfish 2002-2018 by latitude 
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Azaspiracid Shellfish Poisoning (AZP)- Azaspiracids are a common occurrence resulting in closures in Irish waters

where the main causative organism is Azadinium spinosum (confirmed by PCR) which produces AZA 1,-2 & -33. Also

occurring in Irish waters producing AZA analogues is the closely related species Amphidoma languida (AZA 38,-39).

PCR assays are also used and detect the less regular occurrence of the suspected AZA producer Az. poporum and the 

non-toxigenic Az. obesum.

Azaspiracids can occur all around the Irish coastline, but predominantly causes closures around the NorthWest, West 

and SouthWest coasts (Fig.9).

The highest concentrations of Azaspiracids observed in Irish shellfish was 8.97µg/g in M.edulis, 0.34µg/g in C.gigas, 

0.24µg/g in cockles, C. edule, and 0.34µg/g in surf clams, S. solida. Whilst it is not every year that a large scale AZA

event occurs or is observed, however in 2013 – 2014 prolonged closures were observed along the SouthWest, West

and NorthWest coasts (Fig.23), and similarly like DSP & DTX-2, if an AZA intoxification event occurs late in the year, 

po-tentially any closures maybe prolonged to the following concurrent year until the next spring as observed in 

2013/2014.   This is also typical of the late summer period during autumn months when intoxification occurs resulting 

in occassionally prolonged closure periods in production areas

Fig. 9. AZA concentrations and distribution in Irish shellfish 2002-2018 (red line indicates reg. level) 

Fig. 10 AZP quantifiable concentrations observed in shellfish 2002-2018 by latitude 
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Paralytic Shellfish Poisoning (PSP)- Alexandrium minutum is the causative organism responsible for PSP in Irish 

shellfish, where annual PSP toxicity in shellfish is often observed in the last week of June on the South Coast and 

usually results in a 1 week closure of M.edulis. In 2019, for the first time in 20 years of PSP monitoring in Ireland, 

PSP above regulatory levels was detected for the first time in M.edulis from the SouthWest (Fig. 11). Generally PSP 

is not a major problem in Irish waters., however with the recent PSP toxicity observed in 2019, there is a cause for 

concern and a requirement for increased PSP monitoring going into the future to give a complete overview of PSP 

occurrence in Ireland 

Fig. 11.Time series (2011-2018) distribution of PSP concentrations above 
regulatory levels (red line) and geographical distribution 2011-2019 

Molecular identification of Phytoplankton species

The causative toxigenic species associated with the toxin groups ASP, AZP & PSP can be problematic to identify to 

species level by light microscopy, and are often reported as species at the genus level.  However these genera can 

contain both non-toxic and toxic species which are indistinguishable by light microscopy, and in the case of 

Azadinium species can look extremely similar morphologically to species of closely related genera.  

In 2007, the Marine Institute established the Phytoplankton Molecular unit, which to date has developed and 

validated a number of in-house and externally published molecular assays in determining the presence/

absence or quantification of both toxigenic and non-toxigenic species of Alexandrium, Azadinium, Dinophysis and 

Pseudo-nitzschia genera.  The unit predominantly focuses on PCR methods using molecular probes for  

determining to species level, and in 2018 became the first laboratory internationally to be ISO 17025 accredited 

for the Az. spinosum assay.

The assays detect the presence/absence of the following species:

ASP - Pseudo-nitzschia spp.; P.N. australis*, P.N. delicatissima, P.N. fraudalenta, P.N. multiseries*, P.N. pungens, P.N. seriata* 

PSP - Alexandrium spp.; Al. minutum*, Al. tamarense, Al. tamutum, Al. ostenfeldii

AZP - Amphidomataceae; Az. spinosum*, Az. obesum; Az. poporum**, Am. laguida*

* putative toxin caustaive organism in Irish waters

** suspected putative toxin caustaive organism in Irish waters
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Using Trace Elemental Fingerprinting to Develop a Food Traceability Tool for Shellfish Harvested for Human  

Consumption 

Matthew Bennion1,, Roseanne Shelly1, Stephen Gill1, Jens Carlsson2, Liam Morrison3, DeirdreBrophy1, José Cortiñas Abrahan-

tes4, Conor T. Graham1*

1Marine and Freshwater Research Centre, Galway-Mayo Institute of Technology, Dublin Road, Galway, Ireland 2Area52  
Research Group, School of Biology and Environmental Science/Earth Institute, University College Dublin, Dublin, Ireland 
3Earth and Ocean Sciences, School of Natural Sciences and Ryan Institute, National University of Ireland, Galway, Ireland 
4Assessment and Methodological Support Unit, European Food Safety Authority. Carlo Magno 1A, Parma, Italy   

*Corresponding author: Conor Graham. Email: conor.graham@gmit.ie

Across the EU, shellfish fisheries and aquaculture supports livelihoods and employment in many rural communi-

ties throughout the region. However, biotoxins from harmful algal blooms and various bacterial and viral patho-

gens pose considerable risk to consumer safety and in turn, stability of the shellfish market. If contaminated pro-

duce was to make it to the market the health risk to the public could be considerable, but the damage to the sec-

tor through loss of trust in producers would also be significant.  

To date, no scientific based traceability tool  exists to allow industry regulators to trace molluscan bivalve prod-

ucts to their source. Advantages of such a tool are considerable to the industry and include, among others, facili-

tating rapid detection and withdrawal of any contaminated produce form the market, uphold food safety stand-

ards,    protect consumer health and ensure consumer confidence. Recent collaborative research led by the Ma-

rine and Freshwater Research Centre at Galway-Mayo Institute of Technology used trace elemental finger-

printing (TEF) of shells and soft tissues to develop such a scientific based traceability tool. Results show that us-

ing TEF, individual blue mussels (Mytilus edulis) and king  scallops (Pecten maximus) could be traced with 100% 

success to their site of harvest. Furthermore, the TEF could identify with 100% the rearing location of mussels 

from two sites within the same bay located just 6km apart and also the time of harvesting of scallops between 

sampling dates just 6 weeks apart. While some further research is required, this research is the first time such a 

viable scientific traceability tool for shellfish produce has been developed.  

mailto:conor.graham@gmit.ie
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1. Introduction

Cefas has conducted routine official control (OC) biotoxin testing of bivalve molluscs from England and Wales 

since 2001, and from Scotland since 2005, under contractual agreements with Food Standard Agency (FSA) and 

Food Standards Scotland (FSS). Shellfish are tested for regulated toxins using methods specified in legislation 

(Anon, 2017, 2011, 2005, 2004a, 2004b) and accredited to ISO17025 standard by the United Kingdom Accredita-

tion Service (UKAS). Domoic acid, the causative toxin for Amnesic Shellfish Poisoning (ASP), has been monitored 

using quantitative High-pressure liquid chromatography with ultraviolet detection (HPLC-UV). Over the years,  

quantitative analytical methods replaced bioassays for other groups of regulated toxins, firstly in 2008 for analy-

sis of Paralytic Shellfish Poisoning (PSP) toxins, and in 2011 for Lipophilic toxins. Implementation of these meth-

ods enabled systematic and long-term collection of quantitative and toxin-specific data, over large geographical 

areas. In Great Britain, we have been able to evaluate not only total abundances for each group of regulated 

toxins, but also their inter-annual, seasonal and spatial distribution as well as toxin profiles in shellfish.  

2. Amnesic shellfish poisoning toxin: domoic acid (DA)

Recently, Cefas has analysed DA occurrences in British shellfish over a ten-year period (2008 – 2017)  

(Rowland-Pilgrim et al., 2019).  The proportion of DA-positive samples above the method reporting limit (RL) of 1 

mg/kg has been low and ranged between 2.4–4.9%, with the exception of 2014, when the proportion was nota-

bly higher (7.7%). The data, which did not include king scallop samples, showed DA concentrations exceeded the 

maximum permitted level (MPL) of 20 mg/kg only in eight samples, half of which were found above MPL in 2016 

(Figure 1). There has been an increase in DA occurrences in recent years, notably in England and Wales, how-

ever a longer observation period is needed to confirm any trend. The toxin concentrations and Pseudo-nitzschia 

spp. densities were not found to correlate, likely due to the presence of both toxic and non-toxic Pseudo-

nitzschia species which could not be differentiated under standard light microscopy monitoring method.  

Recently, DA concentrations were associated with summer/autumn Pseudo-nitzschia blooms when DA  

producing P. australis was observed in Scottish waters (Bresnan et al., 2017). 

Regulated and Emerging Biotoxins in British Shellfish 

– What have we Learnt in Recent Years?

Monika Dhanji-Rapkova and Andrew D. Turner 

Centre for Environment, Fisheries and Aquaculture Science (Cefas), The Nothe, Barrack 
Road, Weymouth, Dorset, DT4 8UB, United Kingdom. 
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Figure 1. Summary of domoic acid (mg/kg) in individual shellfish samples in Great Britain between April 2008 and 

December 2017. Dashed line indicates the MPL of 20 mg/kg (Rowland-Pilgrim et al., 2019). 

3. Paralytic shellfish poisoning toxins

A quantitative method for Paralytic Shellfish Toxins (PST) based on liquid chromatography with  

fluorescence detection (LC-FLD) has been used at Cefas since 2008. The journey of gradual implementation of the 

method for different matrices and 12 years’ experience using it for OC monitoring has been recently documented 

by Turner et al. (2019). The data from the first five-years of using LC-FLD in OC testing (April 2008 – December 

2012) revealed brief PST events occurring annually, however the spatial and temporal variability was large (Turner 

et al., 2014). A detailed analysis of PST profiles separated the results into four profile categories, one of which was 

related to surf clam species, while others were suggested to be linked to blooms of genus Alexandrium, known PST 

producer. The profile linked to Alexandrium catanella was found almost exclusively in Scotland and contained high 

proportions of GTX 1&4  toxins, which could lead to underestimating total PSP toxicity using rapid test kits 

(Harrison et al., 2016). The profile with high proportions of GTX 2&3 toxin analogues was found only in south-west 

England and was indicative of Alexandrium minutum blooms. PST occurrences in Scotland were usually observed 

in spring and early summer, while in England and Wales they were delayed till mid to late summer (Figure 2).    
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Figure 2. Summary of PST concentrations (µg STX eq./kg) in individual shellfish samples in Scotland (blue dots), and England 

and Wales (purple dots), between April 2008 and September 2019. Dashed red line indicates the MPL of 800 µg STX eq./kg. 

4. Lipophilic toxins

4.1 Diarrhetic shellfish poisoning (DSP) toxins: Okadaic acid (OA) and dinophysis toxins (DTX) 

DSP toxins have been the most prevalent among regulated biotoxins in British shellfish, responsible for  > 90% of all 

shellfish harvesting bans. The data analysis of OC samples collected between July 2011 and December 2016 re-

vealed a temporal pattern, with highest  concentrations of DSP toxins in summer months, however their abundance 

and magnitude varied between years significantly (Dhanji-Rapkova et al., 2018). The temporal distribution, updated 

with data until September 2019, is shown in Figure 3. Toxin profiles were identified depending on the relative con-

tribution of the two main toxins, OA and DTX2. The profile with high proportions of OA has been linked to Dinophy-

sis acuminata (complex) blooms and has been predominant in Scotland, while the profile with high DTX2 propor-

tions has been linked to Dinophysis acuta (Dhanji-Rapkova et al., 2018; Swan et al., 2018). Inter-annual, spatial and 

seasonal changes in profiles were also observed, when OA, the dominant toxin in early summer, was replaced by 

DTX2 in late summer and autumn (if present). High proportions of DTX2 have implications for use of rapid test kits 

due to underestimation of total DPS toxicity in shellfish sample (Johnson et al., 2016). 
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4.2 Azaspiracid shellfish poisoning (AZP) toxins: Azaspiracid toxin (AZA) 1, 2 and 3 

Large inter-annual variation in AZAs abundance was observed since 2011 (Figure 4). The majority of all 

positive samples above RL were found between July 2011 and August 2013 in Scotland, while other two AZA events 

were observed in 2015 and 2016 in the south-west of England. Possible reasons for AZAs persistence during winter 

of the 2011/2012 and 2012/2013, including the ability of shellfish to uptake dissolved AZAs, were discussed  

recently (Dhanji-Rapkova et al., 2019). The toxin profile, dominated by AZA1 and followed by AZA2, was indicative 

of Azadinium spinosum as the likely source. The analysis of AZA analogues other than AZA1, 2 and 3 is not currently 

a legislative requirement, which has raised a concern that the current OC methods may underestimate total AZA 

content and total toxicity, by omitting AZA phycotoxins and their shellfish metabolites which are potentially toxic to 

humans.  

Figure 4. Summary of AZA 

concentrations (µg AZA eq./

kg) in individual shellfish 

samples in Great Britain      

between July 2011 and      

September 2019. Dashed 

red line indicates the MPL of 

160 µg AZA eq./kg. 

Figure 3. Summary of DSP toxins concentrations (µg OA eq./kg) in individual shellfish samples in Great Britain between 

July 2011 and September 2019. Dashed red line indicates the MPL of 160 µg OA eq./kg. 
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5 “Emerging” toxins  

Beside the delivery of OC monitoring programme for regulated marine biotoxins, Cefas has been involved in re-

search of non-regulated “emerging” toxins like cyclic imines, brevetoxins, cyanobacterial, ciguatera toxins and tet-

rodotoxins (TTX). Here we present a brief summary of TTX work conducted at Cefas to date. 

Cefas was the first to report TTX in European bivalves (Turner et al., 2015b), facilitating further research in this area 

across Europe and raising the safety concerns for safety of shellfish consumers (Turner et al., 2015a). The first ma-

jor TTX screening study utilised around 1200 samples of eight different shellfish species, collected from  

England, Wales, Scotland and Northern Ireland collected through OC monitoring programme between 2014 and 

2016 (Turner et al., 2017b). TTX were found most likely to accumulate in shellfish mainly in shallow, estuarine   

environments located in southern England and prone to warming above 15 °C. Expanded TTX screening conducted 

under an ongoing PhD project, has so far confirmed the initial observations of localised TTX events and strong   

seasonality (June/July). The chemical analytical method for TTX determination in shellfish has been validated 

(Turner et al., 2017a) and applied in numerous research projects, including the first report of invasive, TTX-bearing, 

nemertean worm (Cephalothrix simula) in the United Kingdom (Turner et al., 2018), the first detection of TTX in 

Sicily (Dell’Aversano et al., 2019), the first identification of TTXs in temperate waters of the south-western Atlantic, 

found in invasive sea slug (Farias et al., 2019) and TTX screening of shellfish from India (Turner et al., 2017). 
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EU Oyster Norovirus Coordinated Monitoring Programme 

Dr. Micheál O’Mahony, Chief Scientific Adviser SFPA, Veterinary Specialist 

Noroviruses are amongst the more common causes of infectious gastroenteritis in people.  Oysters, are amongst 

the foods more frequently implicated in foodborne transmission of norovirus, although the proportionate  

contribution of any food to the overall burden of norovirus is poorly understood. Filtration of coastal waters  

results in oyster contamination during the pre-harvest growing phase, and consumption of oysters as entire raw 

animals allows transmission to man.  

EU legislation creates obligations intended to manage risks of microbial hazards in bivalve molluscs. Mollusc  

production areas must be classified according to general faecal contamination risk, and molluscs from Class A area 

may go on the market for consumption as live raw animals. However, EU legislation relies on faecal  bacteria as an 

index of microbial risks, and more directed norovirus risk management is under consideration. EU legislation  

provides for EU-wide Coordinated Monitoring Programmes of foodborne pathogens. Such a survey was carried 

out over two years, looking at prevalence and quantity of norovirus in EU oyster production at two points of that 

food-chain. Approximately 4000 samples were gathered over 2 years to represent EU production areas and  

batches of oysters dispatched as food from EU Dispatch Centers.       

The results were published in July 2019 with key findings including: 

 Prevalence of norovirus in EU oyster production areas (likelihood that norovirus was present in any

oyster production area in EU any time), was 34.5%. 

 Prevalence of norovirus in EU dispatched batches (likelihood that norovirus was present in any oyster batch

dispatched by any Dispatch Centre in EU at any time) was 10.9%. 

 Prevalence of norovirus in dispatched batches was significantly lower than in production areas.

 Prevalence of norovirus in both production area sand dispatched batches was significantly lower in

summer months than winter months. 

 Quantitative results, and the prevalence of samples exceeding particular thresholds were lower in

dispatched batches than production areas. 

 Quantitative analysis required estimation of quantities in the vast majority of samples sample with very low

levels of contamination. 
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Categorisation of samples above or below norovirus quantitative thresholds could only be done without  

significant reliance on such estimations, when those thresholds were comfortably above the analytic limits of the 

PCR method. In this project reliability of categorizations was achieved for thresholds above 300cpg. 

The findings of this survey are likely to inform EU-level discussion on norovirus risk management,  

particularly regarding regulatory impact analysis for establishing a norovirus microbiological criterion,  

applicable at production are or at dispatch bathes. 
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EU baseline survey of norovirus in oysters – Ireland 

Sinéad Keaveney, Marine Institute

Twenty-two production areas and one dispatch centre were randomly selected by EFSA as Ireland’s portion of the 

overall EU survey. Samples were collected on a monthly basis, arriving to the Marine Institute within 72 hours of 

sampling, under 15oC as required by the survey protocol designed by EFSA. 

A total of 515 samples were submitted from the 22 production areas, and 21 samples from the dispatch centre. 

Sampling began in November 2016 and was completed in October 2018. Valid test results were obtained for 506 

production area samples (4 samples rejected and it was not possible to produce valid test result from 5 samples) 

and 20 dispatch centre samples (1 sample rejected). Samples were tested for norovirus genogroups I and II (GI and 

GII) by real-time quantitative RT-PCR (ISO 15216-1) in line with the baseline survey Technical Specification. The 

limit of quantification (LOQ) for both assays is 100 genome copies/g. Results below the LOQ were assigned a value 

of 50 (half the LOQ). For the purposes of the analysis the results for both norovirus GI and GII have been  

combined to give a total norovirus result. Norovirus concentrations are recorded as copies/g.  

Below are a number of main findings associated with the analysis of the test results from Ireland: 

 58.7% of samples collected were positive for norovirus.  Almost half of the samples positive for norovirus

were positive at <LOQ (48.5%).

 There was a significant difference between the prevalence and concentrations of norovirus during the
winter months (October to March) compared to the summer months (April to September) (p<0.05). 78.6%
of samples were positive during the winter months of the survey (geometric mean concentration 260
copies/g) and 38.2% of samples were positive during the summer months of the survey (geometric mean
concentration 104 copies/g).

 The occurrence and concentrations of norovirus differed between samples collected from A and B classified

production areas (p<0.05). 74.5% of all samples from B classified areas were positive, while 39.8% of

samples from A classified areas were positive for the entire duration of the survey.

 Once again prevalence and concentration increased significantly during the winter months where 92.9% of

samples from B classified areas were positive. Over two-thirds (68.7 %) of these positive samples were

positive above the LOQ.

 Norovirus was detected in all 22 production areas at some stage during of the survey albeit at varying

degrees. The lowest prevalence was recorded in Production area #1 (19.0% samples positive) whilst the

highest occurrence in terms of % positives was in Production area #18 and #19 (both at 91.7%).

 The impact of potential standards on oyster production areas would be most significant during the winter

months with a presence/absence standard being the most severe scenario i.e. 7.1% compliance in B areas;

38.8 % compliance in A areas.

 An increase in quantitative norovirus thresholds reduces the impact on oyster production areas, for

example in a case of 500 copies/g, 92.2% of A areas and 62.4% B areas would be in compliance where as

1000 copies/g, 98.3% of A areas and 75.9% B areas would comply.

 Comprehensive analysis of the dispatch centre results was not possible due to the sample size (i.e. one

dispatch centre), however norovirus was detected in these samples with 20% of samples tested positive for

norovirus at concentrations greater than the LOQ.
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Regional Distribution of Harmful Algal Events in the North Atlantic Area 

Eileen Bresnan and the ICES-IOC Working Group on Harmful Algal Bloom Dynamics 

Contact author: Eileen.Bresnan@gov.scot  

Chair: ICES-IOC WG Harmful Algal Bloom Dynamics 

Harmful algal blooms (HABs) in the North Atlantic area can impact the marine ecosystem and the goods and ser-

vices it provides in a number of ways. The majority of impacts come from management actions associated with 

algal toxins which can accumulate in shellfish flesh and pose a serious risk to human health if consumed. Some 

HAB species produce ichthyotoxins which can cause mortalities of farmed and sometimes wild fish. High biomass 

HABs can form unsightly scums and foam on water. These blooms can cause anoxia during bloom decay resulting 

in mortalities of benthic organisms. A number of intergovernmental organisations exist to promote the sustaina-

ble management of the world’s oceans. In the North Atlantic, the role of the International Council for the Explora-

tion of the Sea (ICES) is to meet societal needs for impartial evidence on the state and sustainable use of the seas 

and oceans. This is achieved through the actions of a number of committees, workshops and expert working 

groups. As HABs are a global problem, the expert Working Group on Harmful Algal Bloom Dynamics (WGHABD) is 

co-sponsored by the Intergovernmental Oceanographic Commission (IOC) of UNESCO, the science arm of the Unit-

ed Nations.  

National delegates from the North Atlantic area have been providing annual reports on HAB events to the  

ICES-IOC WGHABD for over 20 years. These reports, generated mainly from regulatory monitoring programmes, 

contain a wealth of information that is not routinely accessible for scientific assessment. Interest in these  

reports let to the development of the IOC-ICES-North Pacific Marine Science Organisation (PICES) Harmful Algal 

Event (HAEDAT) database (http://haedat.iode.org/) to allow these data be stored and accessed in the public do-

main.  A harmful algal event in HAEDAT has a strict definition e.g. a water discolouration resulting in a socio eco-

nomic impact, a management action such as closure of shellfish harvesting areas due to concentrations of algal 

toxins above a regulatory limit or any event where humans, animals or the environment are negatively impacted 

by algae. HAEDAT now contains more than 8,000 entries from across the globe.  

The most frequently recorded harmful algal events in the North Atlantic area are management actions  

associated with the accumulation of algal toxins above the regulatory limit in shellfish flesh (e.g. as defined by EU 

853/2004). HAEDAT data reveal a regional distribution in harmful algal events in the North Atlantic area (Figure 1). 

In Europe the dominant events are management actions associated with diarrhetic shellfish toxins (DSTs), particu-

larly along coasts with an Atlantic influence. In contrast, events associated with DSTs on the east coasts of Canada 

and the USA are infrequently recorded but have increased in recent years. The majority of events in this area are 

management actions associated with paralytic and amnesic shellfish toxins (PSTs, ASTs).  

mailto:Eileen.Bresnan@gov.scot
http://haedat.iode.org/
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Management actions associated with azaspiracids (AZAs) have been most frequently enforced in Ireland, with on-

ly a few records reported elsewhere in Europe. Incidents of farmed/wild fish mortalities are more sporadically 

recorded and events associated with cyanobacterial blooms are restricted to the Baltic region (not shown here). 

HAEDAT increases the visibility of regulatory monitoring data to the wider scientific community. It is an important 

source of information to support investigation of environmental drivers on the incidence of harmful algal events 

on a regional scale. 

Figure 1: Map showing the regional distribution of events associated with (A) PSTs, (B) DSTs, (C) ASTs and (D) AZAs in the 

North Atlantic Area. The coastline of each country has been subdivided into ‘areas’ approximately 200km in length. The bub-

bles represent the number of years where events have been recorded in each ‘area’ in the HAEDAT database. The scale has 

been normalised between the plots although monitoring for AZAs only began in Ireland 20 years ago, and became routine in 

other European countries by 2011.  Note: there is no data from the Greenland or the north coast of Canada. The only data in 

the Mediterranean included in the plots come from European countries with an Atlantic coastline. Data from Africa are not 

shown.  
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Impact of Depuration on Norovirus Reduction in Oysters 

Agnieszka Rupnik, Marine Institute  
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Shellfish Depuration Training Workshop 

Vicky Lyons, Bord Iascaigh Mhara  

This course was originally organised by Bord Iascaigh Mhara (The Irish Sea Fisheries Board) in association with the 

Seafish Industry Authority (U.K.) and ENSA Rennes (France) under a COMETT programme administered by AquaTT 

UETP Ltd. In 2018, this course material was updated by BIM, in association with the Marine Institute, specifically for 

use in Ireland. 

This course material was developed to allow suitably equipped training bodies to run a depuration centre 

management course. The purpose of the course itself is to train and familiarise people, who are going to build, have 

just built or are about to modernise a depuration (purification) plant, in the latest technology available to the  

industry and also to train people so that they can effectively run a depuration/dispatch centre. 

In general the course aims to: 

 Give participants practical experience of different depuration systems prior to committing themselves to a

particular system.

 Enable participants to compare different depuration systems.

 Provide a minimum training qualification to run a dispatch centre, which is essentially a facility to ensure the

health and safety of bivalve molluscs destined for the consumer.

 Provide an overview from bacteria testing to equipment lay out etc.

 Provide an understanding of the limitations of depuration e.g. what it can and cannot be used for.

The structure of the course is in modules, morning and afternoon sessions, containing lectures on relevant topics 

and then practical sessions. Throughout the course the teaching principal of hear, see, do is followed. Where the 

participants will first be given a lecture on a subject then observe a practical demonstration and then finally carry 

out the procedure for themselves. 

The practical's are organised on a rotating basis with the course participants being divided up into groups with one 

group carrying out a practical or a portion of a practical at one stage and with another group doing the same 

practical at another time. This is to ensure that everyone has the opportunity to have hands on experience with all 

the equipment. 

The course is structured so that the sampling and monitoring techniques are covered first. This is because during 

the rest of the course the participants will be expected to take various samples and readings, which will then be 

analysed on the last day. This is also designed to get the people into the very important practice of record keeping.  
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CoCliME is a European, ERA4CS JPI Climate, funded project focused on developing climate services for adaptation 

to changing marine ecosystems in European regional seas. Aquaculture, tourism, fisheries and health drive the 

research investigating impacts of climate change on harmful algal blooms. Twelve partner institutions from  

Norway, Sweden, Germany, Ireland, France, Spain and Romania, are actively involved in all aspects of the project. 

Expertise in the project crosses many disciplines from the social sciences, economics, statistical and numerical 

modelling communities, biologists, chemists and oceanographers (Fig. 1). The CoCliME project is endorsed by 

GlobalHAB, an international programme sponsored by the SCOR &IOC-UNESCO

Figure 1: High level view of the CoCliME case studies. Information also provided on who the project partners are and the  
multidisciplinary expert contributions from each country to CoClIME.  

Climate service development is the main goal of the project. Climate services help facilitate informed decision-

making on climate change related risks and opportunities. Since this is a relatively new area of research, a low 

technology readiness level (TRL) is expected of the CoCliME climate services under development. Dialogue with 

end-users are an essential part of the service development and this involves actively engaging with our end-users 

throughout the project; meeting our end-users in person, asking questions, presenting results, listening, discuss-

ing future needs, work and direction. 

CoCliME: Co-development of Climate Services for adaptation to changing Marine Ecosystems 

Caroline Cusack1, Séamus Heffernan1, Tsuyuko Yamanaka1, Tomasz Dabrowski1, Hazem Nagy1, Diego Pereiro1, Joe Silke1, Julie 
Maguire2, Dee McElligot2, Mick Mackey2 & Enrique De Pas Miguel2 

1Marine Institute, Ireland, 2Bantry Marine Research Station 



Marine Environment & Health Series, No. 41, 2020

27

In Ireland, the challenge is to anticipate future susceptibilities to HABs. The first step is to identify if clear links exist 

between selected HABs (Dinophysis and Pseudo-nitzschia blooms) and marine environmental parameters. We use 

historic ocean observation and modelled datasets. To date, CoCliME has compiled a dataset of past and recent SW 

Ireland HAB events for Dinophysis and Pseudo-nitzschia and documented the human health and socio-economic 

impacts of historic harmful events. To determine possible future impacts, we employ statistical analysis using the 

historic biological datasets coupled with the hydrodynamic hindcast modelling outputs (Fig. 2 shows an example 

output from the physical numerical model). A downscaled climate model (RCP8.5 and RCP4.5) for SW Ireland is also 

being produced. The Climate Services identified for the Irish Atlantic case study includes (a) an Information Card for 

policy makers (and consultations) and (b) numerical physical model outputs [hindcast and climate runs].  

Information collected during the project is used to help formulate a transferable framework. We are also   

documenting the ‘lessons learned’ and recommendations. Other activities in CoCliME include investigations of the 

biogeographic distribution of the tropical-subtropical benthic microalgae Ostreopsis, and some partners are  

working on the socio-economic impacts on aquaculture and tourism resulting from harmful algal bloom events. 

Figure 2: Example plot of sea surface temperature, October 2000, from the Marine Institute SW Ireland numerical model.  

Example Climate run: Average SST in Oct, 2000
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AZBO - The Biological Oceanography of Azadinium species in Irish coastal waters 

Nicolas Touzet/Stephen McGirr, Sligo Institute of Technology  

Harmful algal blooms have become a pressing global issue and the apparent increase in their distribution, fre-

quency, and intensity has threatened our capacity to sustainably exploit aquatic resources.  Some HAB taxa, 

such as members of the dinoflagellate genus Azadinium, can produce potent biotoxins that present a health risk 

towards humans who consume seafood products.  To date, three Azadinium species have been identified in 

Irish coastal waters, including both toxic and nontoxic forms. 

Coastal surveys were undertaken around the South and West of Ireland to document the late summer distribu-

tion of Azadinium spp. and AZAs.  Over 130 samples were collected for analysis using previously developed real-

time PCR molecular assays for detecting members of the Amphidomataceae family, incuding A. spinosum, A. 

obesum, A. poporum and Amphidoma languida.  Analytical chemistry based on UPLC-MS/MS was also used to 

detect and quantify associated azaspiracids. 

Results showed the positive detection of Amphidomataceae family members in 95% of the samples.  Signals for 

both A. poporum and A. obesum were negative in all the samples tested.  A. spinosum was detected in only 10% 

of samples (highest Ct value of 27.50, ~ 1,000 cells.L-1).  Amphidoma languida was also detected in the south-

west of Ireland.  Azaspiracid toxins were detected in all the samples where A. spinosum and Amphidoma lan-

guida returned positive hits by qPCR.  The samples which proved negative for A. spinosum yet positive using the 

Amphidomataceae assay showed varying levels of AZA-1 and -2.  Noticeably, the highest levels of AZA-1 (1,050 

fg.ml-1) were found in samples where A. spinosum was apparently absent.   
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Denaturant gradient gel electrophoresis was used on a selection of sam-

ples and returned sequences identical to Azadinium spp., even though the 

species-specific assays returned negative hits. 

Results not only suggest that there is a greater than previously thought 

diversity of Azadinium spp. in Irish coastal waters, but these yet to be 

identified ‘forms’ may be possibly able to synthesise azaspiracids.  Further 

investigation is hence urgently needed in the context of the shellfish safe-

ty and phytoplankton monitoring programmes operated in Ireland. The 

findings from the coastal surveys will be presented in three papers, one of 

which has already been submitted to the Harmful Algae journal for re-

view. 
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Tetrodotoxin: A Survey of Irish Shellfish - Alertox-Net 

Conor Duffy, Marine Institute  

Tetrodotoxin (TTX) is the causative agent responsible for pufferfish/fugu poisoning (Isbister et al., 2005). It is mainly 

associated with puffer fish, but is also present in gastropods, sea snails, frogs, crabs, shellfish and bacteria. The 

source(s) of TTX is not fully understood but it is thought to originate from a variety of marine bacteria, including 

Vibrio spp. some of which are known to cause illness when Vibrio contaminated shellfish is consumed. (Leao et al., 

2018). There are potentially sever clinical effects from TTX poisoning, mostly associated with improperly prepared 

puffer fish, with higher degree symptoms including respiratory failure and cardiac collapse (Bane et al., 2014). In 

Europe, TTX is regulated in fish under regulation EC/854/2004 but not in shellfish and TTX is not included in the list 

of marine toxins to be tested in shellfish (EC/853/2004) either at EU level or at international level. Japan applies a 

limit for TTX of 2000 µg/kg in puffer fish meat which has been specially prepared by trained and certified chefs 

(Kaku et al., 1995). Cases of TTX poisoning have been reported in Australia, Bangladesh, Brazil, China, Israel, Moroc-

co, Singapore, Spain, Taiwan and the USA, resulting from consumption mainly of pufferfish, but also from goby fish 

and marine gastropods (Bane et al., 2014). 

The risk associated with TTX in European shellfish was highlighted following a number of reports of TTX in shellfish. 

The first report of poisoning due to TTX in Europe was from Malaga, Spain. Where a patient suffered general paraly-

sis, including the respiratory muscles, a few minutes after the consumption of a few grams of a Trumpet Clam 

(Charonia lampas sualiae). The non-ingested part of the shellfish was demonstrated to contain 1,510 µg/kg and 

255,000 µg/kg TTX in the mollusk’s meat and digestive glands, respectively (Fernández-Ortega et al., 2010). M. edu-

lis and C. gigas sampled from the English Channel in 2013 and 2014 were report with levels up to 137 µg/kg. 

(Turner et al., 2015). Also samples of mussels (Mytilus galloprovincialis) and clams (Venus verrucosa) from the Med-

iterranean sea were reported in Greece with levels of TTX up to 222µg/kg (Vlamis et al., 2015). When the Nether-

lands reported levels up to 124µg/kg in mussels (M. edulis) and oysters (C. gigas) (Gerssen et al., 2018) it lead to the 

Netherlands proposing the first limit for TTX in Europe, with a limit of 20µgkg of TTX for Dutch shellfish. The Euro-

pean Commission subsequently request the European Food Safety Authority (EFSA) to carry out an assessment and 

they subsequently proposed a limit of 44µg/kg TTX in shellfish (Knutsen et al., 2017). In 2017 the European Union 

Reference laboratory for Marine Biotoxins (EURLMB) agreed to carry out method validation, training and the organ-

isation of a proficiency testing scheme to demonstrate suitability of methods used for determining TTX and to es-

tablish a coordinated approach to testing of TTX in European shellfish.  

The Irish shellfish industry is dependent on the export market with Irish shellfish mainly going to France, Spain, Ita-

ly, UK and Asian markets (BIM Aquaculture Report, 2019). With the heighten awareness of the potential of shellfish 

particularly oysters to contain TTX it was important that the Irish National Reference Laboratory (NRL) for marine 

toxins establish a method for the analysis of shellfish for TTX and also to determine if there was a potential for Irish 

shellfish to contain TTX. Data on TTX in Irish shellfish would also contribute to the knowledge on the prevalence,  
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abundance, distribution of TTX across Europe and is shared with EURLMB and EFSA. This data is important in or-

der to contribute to the establishment of realistic regulatory limits and management plans for TTX in shellfish. 

Archive samples from the National Biotoxin Monitoring Programme were selected for TTX testing. Cork Harbour 

was selected for particular attention, as the bays characteristics were similar to sites on the South West of Eng-

land where TTX had been detected (Turner et al., 2017). These include oyster production areas from relatively 

shallow bay, with the potential for higher water temperatures. The samples from the warmer months were of 

particular interest. Other samples representing bays around Ireland (figure 1) and all available gastropods were 

included in the survey.   

503 shellfish samples over the years 2012 to 2016 with the majority and greatest geographical spread coming 

from 2015 (Table 1). 14 different species were tested with the majority of samples being oyster and mussels, but 

other species of lower value/production levels were also included  from production areas around the coast of 

Ireland Table 2. TTX was not detected in any of the 503 shellfish samples tested.  

Work will continue on the survey of Irish shellfish species and also the transfer of the method to a recently pur-

chased LC-MS/MS instrument which will allow for great sensitivity and for the faster turnaround of results. This 

work will be supported by the ALERTOX-Net project. 
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Increased human activity and global climate change are causing larger and more frequent occurrences of algal 

blooms. Some of these algal blooms can produce toxins and are consequently known as harmful algal blooms 

(HABs).  

Harmful algal blooms occur in marine and fresh water environments and cause serious disruption to shellfish  

farmers as the shellfish feed on the algal cells and the toxins accumulate in their meat [1].  

To forewarn the shellfish farmers about the presence of algal toxins, herein, we describe a system that can  

simultaneously detect multiple marine and freshwater toxins in an offshore setting. The urgency to detect  

multiple toxins simultaneously is becoming increasingly urgent as evidence of co-occurrences of toxins are  

becoming more frequent [2]. In addition, the development of a sensor system that can detect multiple toxins 

simultaneously would be more economically viable.  

Toxin sensing - ‘Lab-on-a-disc’ 

The toxin sensing module (‘ToxiSense’) is intended to function as an ‘early-warning’ system to detect and report 

the presence of both freshwater and marine toxins in situ. To operate effectively in an offshore environment, the 

system must be robust, rapid, in-expensive and sensitive enough to detect toxins among complex aquatic 

matrices. During this project, antibody-based sensors were developed using recombinant antibody technology 

(the most sensitive antibodies were identified by phage display and bio-panning techniques and were validated 

using enzyme-linked immunosorbent assays (ELISA) and surface plasmon resonance (SPR)) against freshwater 

cyanobacterial toxin microcystin-leucine-arginine (microcystin-LR), and marine hydrophilic toxins domoic acid and 

saxitoxin. The highly sensitive antibodies were incorporated onto a centrifugal poly (methyl methacrylate) 

(PMMA) ‘lab-on-a-disc’ (LOAD) platform. The system combined microfluidic liquid handling and centrifugal forces 

to move the sample through the platform interacting with detection antibodies and toxin conjugates along the 

way. The presence of toxin was determined by immunofluorescence.  

‘ToxiSense’ - Development of a lab-on-a-disc sensor for the detection of multiple 

harmful marine and freshwater toxins 

Caroline MurphyA, Ivan MaguireB, Jenny FitzgeraldA,B, Richard O’KennedyA,C and Fiona ReganB. 

aSchool of Biotechnology, Dublin City University, Dublin 9, Ireland 

BWater Institute, Dublin City University, Dublin 9, Ireland 

cHamad Bin Khalifa University, and Research, Development and Innovation, Qatar Foundation, 

Doha, Qatar. 
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As can be seen from Figure 1 the centrifugal disc has the capacity to detect six different toxins, with the different 

reservoirs (1-5) performing separate functions. The water sample (which may or may not contain toxin) is added to 

reservoir one, the centrifugal disc is rotated/spun and the sample moves from reservoir one to reservoir two.  

In reservoir two, the toxin (if present) binds to fluorescently labeled anti-toxin antibodies, it then moves to  

reservoir three, where unbound excess anti-toxin antibodies bind to toxin-conjugate coated on the surface. The 

sample then moves to reservoir four, here the antibody binds to anti-chicken antibodies.  

Reservoir four acts as the control to ensure the antibody has successfully passed through the system. The anti-

toxin antibody is labeled with fluorescent marker Alexa-430, a laser source excites reservoir three and four at 

434nm at the surface, the marker emits at 541 nm which is detected by a photodiode. The level of fluorescent-anti

-toxin bound to reservoir three is inversely proportional to the amount of toxin present in the sample. The more 

toxin in the system, the lower the signal and vice versa.   

Testing the system 

The system was tested for the detection of microcystin-LR, saxitoxin and domoic acid using spiked water samples 

(0, 1, 10, 100, 1000 and 100 000 ng/mL). Intra-assay analysis was carried out (n=3), with observed coefficient of 

variation (CV) values <0.05%. The limit of detection (LOD) for microcystin-LR was calculated to be 7.2 ng/mL which 

is above that required by the world health organization (WHO) for drinking water which is 1 ng/mL. However, this 

LOD does meet the needs of an early warning system capable of giving a reading of the assessment of water   

suitable for bathing and recreational activities. The detection limit for domoic acid and saxitoxin were 20 ng/mL 

and 50 ng/mL respectively.  

Figure 1. (A) Microfluidic disc comprising six test areas (within which the test is carried out using five consecutive reservoirs). 

(B) Outline of the detection immunoassay displays how free microcystin toxin from a lysed sample is applied to reservoir one, 

then moves to reservoir two where it encounters recombinant anti-toxin antibody, from there the antibody moves to reser-

voir three where bound toxin interacts with any free antibody remaining. Reservoir four is the control chamber and is coated 

with anti-chicken antibody to detect the presence of the antibody signifying the successful passing of the antibody through 

the  system. Reservoir five is the waste reservoir.    
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This system was designed to be simple and use inexpensive materials so that it could be ‘future-autonomous’, 

with ‘easy-to-interpret’ results obtainable within 30 minutes of sample application. In the future, it will be  

coupled with a wireless communications platform, motor, and automatic sampler for use as an automated  

early-warning toxin  detection system.  

For more information on this system please refer to the article published in ACS Omega. Maguire et al. Novel  

Microfluidic Analytical Sensing Platform for the Simultaneous Detection of Three Algal Toxins in Water, ACS  

Omega, 2018, 3, 6624-6635.  
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McCarron, Francisco Rodríguez Hernández, Beatriz Reguera, Ingunn A. Samdal, Morten Sandvik, Christopher O. 

Miles. 

MARBioFEED is a three year (2016‒2019) marine biotechnology ERA-NET funded project, involving the Marine 

Institute, the Norwegian Veterinary Institute, the Spanish Oceanographic Institute, Neoalgae Micro Seaweed 

Products, and the National Research Council, Canada. 

The MARBioFEED project aimed to purify stocks of the regulated toxins azaspiracids (AZAs), okadaic acid 

(OA) group, and domoic acid (DA). Toxins were to be sourced from naturally contaminated shellfish (AZA1, -2, -3, 

DTX2, and DA) and algal culturing (Azadinium spinosum for AZA1 and -2, Dinophysis for DTX2, Prorocentrum lima 

for OA and DTX1, and Pseudo-nitzchia australis for DA). Optimisation of cultures for cell growth and toxin 

production, in addition to the development and use of novel immunoaffinity and polymeric columns, were to be 

investigated, to assess their use as tools to enhance purification efficiencies, thereby reducing cost and 

increasing yields. The  project further aimed to support the efforts being made to produce more sustainable, 

highly nutritious, but low cost feed for fish. Microalgae provide an excellent alternative to fishmeal, having 

exceptional nutritional value with high contents of essential amino acids and lipids. There is strong need to 

exploit the great potential offered by this diverse group of organisms. A fish feed formulated with harvested algal 

biomass was to be developed. Considerable progress was made with respect to optimising conditions for the 

toxin producing cultures and  improving purification methods from both microalgal biomass and shellfish. The 

research further led to a greater understanding of the environmental conditions that promote algal growth and 

toxin production. Over the course of the project significant amounts of toxins were purified, using 

enhanced procedures that led to greater   efficiencies and yields. These purified toxins will be used to 

replenish diminishing supplies of CRMs, ensuring effective and sustainable monitoring programmes going 

forward and for further research.

The project further developed a fish feed, supplemented with 20% algal (Nannochloropsis gaditana) biomass,        

designed for fry and juvenile fish. The final cost of the supplemented feed was ~10 times the cost of regular feed, 

however, this nutritionally enhanced feed was intended to be used in the critical stages of fish development such 

as the fry stage – to promote survival, immunity and growth, and increasing scale would enable a reduction in 

costs. A fish (rainbow trout) feeding trial did not show any significant difference in mortality, growth, or fatty acid 

content between the control and supplemented diets. 

MARBioFEED - Enhanced Biorefining Methods for the Production of 

Marine Biotoxins and Microalgae Fish Feed  

supplemented diet, suggesting



However, it was noted that the fish did not feed as well on the supplemented diet, suggesting an issue with 

palatability. These results indicate more work is required for formulation development and increasing scale (and 

reduce costs) to make such a feed economically viable.

Project dissemination outputs, to date, include 13 peer reviewed journal articles (with 5 additional articles in 

preparation), and 21 conference/workshop presentations.
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PRIMROSE: Predicting Risk and Impact of Harmful Events on the 

Aquaculture Sector  

Dr Patricia Neira, PRIMROSE Scientific & Technical Officer Project 

Coordinator , Marine Institute  

PRIMROSE is an Interreg Atlantic Area funded project which tries to forecast possible harmful events for the  

aquaculture industry.  

The marine aquaculture sector is a major industry along Europe’s Atlantic Arc. Its continued sustainable growth is 

required to meet an increasing demand for farmed finfish and shellfish.  

However, such expansion faces several challenges: 

1. A few species of the microscopic algae on which shellfish feed have the potential to produce natural biotoxins.

When conditions are favourable, these organisms can rapidly increase in abundance generating a harmful algal 

bloom (HAB). Shellfish can concentrate biotoxins within their flesh presenting a serious health risk to human  

consumers.  

2. Blooms of other harmful species have a damaging effect on farmed fish through deoxygenation, toxicity or

damage to gills. 

3. Microbial pathogens such as Vibrio or E.coli can also accumulate in bivalves, with gastrointestinal health

implications for anyone who consumes contaminated shellfish. 

To achieve further growth, this industry needs to be sure that their product is safe for human consumption and 

minimise the mortalities. HAB events are spatially and temporally variable. Europe’s aquaculture industry requires 

early warning of these events to allow their best possible mitigation.  

The aim of this project is to develop a web portal providing early warning for Harmful Algal Blooms and microbial 

events along the Atlantic coast that may allow taking mitigation measures to guarantee the safeguard of the  

product and business operations. In order to do that, we are designing a predictive model to deliver improved 

forecasts of HABs, microbial risks and climate impacts in aquaculture locations the length of Europe’s Atlantic Arc 

from the Shetland Islands in the north to the Canary Islands in the South.  

The project will use a combination of technologies including the OLCI system flying on board the new Sentinel 3 

satellites that provide increased remote sensing resolution for aquaculture production areas in Ireland, Scotland 

England, France, Spain and Portugal.  

The transnational cooperation within PRIMROSE will allow best practises and methodologies to be shared among 

the partners, with the development of a common web based gateway for risk assessment in the region including 

an easily understood “traffic light” risk index for industry.  

The target of the project is to develop a fully integrated early warning system for the aquaculture industry in the 

entire European Atlantic sector. This new system will combine data from different areas to provide an easily  

understandable forecast, that will be standardised and partly automated, to have accurate information of  

microbial risk, Harmful Algal Blooms and climate impacts. Building on existing bulletins to harmful blooms, shellfish 

toxins and microbial contamination models that can send cross-border alerts given the connectivity between  

water bodies and commonality of risk.  
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Ireland’s Shellfish Monitoring Programmes (Microbiological & 

Biotoxin) of Bivalve Mollusc Production Areas in Ireland  

Brian Nolan, Sea Fisheries Protection Authority  

Microbiological monitoring of Classified production areas 

The Sea-Fisheries Protection Authority, (SFPA) as the Competent Authority for the enforcement of Seafood Safety 
Legislation in Ireland, acts as an official Agency of the FSAI, operating under a service contract, to implement, 
manage and monitor the National Microbiological Sampling Programme of shellfish production areas. The Sea 
Fisheries Protection Authority (SFPA) is the Competent Authority for shellfish hygiene controls in Ireland and the 
Marine Institute (MI) is the National Reference Laboratory (NRL) for both microbiological and biotoxin monitoring 
of shellfish. The SFPA and MI work jointly to deliver the programme for monitoring shellfish in Ireland 

The SFPA also classifies shellfish waters for the commercial harvesting of bivalve shellfish annually, based on data 
obtained from the official sampling programme.  

The annual classification process employed by Ireland entails the review of Micro results from a 3 x year dataset of 
Micro results. 

Legislative Background 

Bivalve molluscan shellfish can accumulate micro-organisms when grown in sewage contaminated water. When 
such shellfish are eaten raw or lightly cooked they can present a public health risk for consumers. Regulatory  
controls exist to limit these risks and an extensive microbiological monitoring programme exists in Ireland to  
support these controls. Statutory Instrument 432 of 2009 transposes EU Regulations on shellfish safety into Irish 
law. Under these regulations the quality of shellfish harvest areas are required to be determined and all  
commercial bivalve shellfisheries in Ireland are monitored for levels of Escherichia coli. Determined by 5 tube 
three dilution and expressed as MPN/100g of flesh and intervalvular fluid.  

Classification of Shellfish Production areas 

On the basis of this monitoring each area is classified into one of three categories which determine the level of 
treatment that is required before consumption. These categories and associated acceptable treatment are set out 
in table 1.     

The SFPA classifies shellfish production areas for the commercial harvesting of bivalve shellfish annually, based on 
data obtained from a microbiological sampling programme for LBM production areas in Ireland. The annual  
classification process employed by Ireland entails the review of micro results from a 3 x year dataset of monthly 
micro results obtained from some 147 sample locations located around the coast. 

Table 1. Shellfish Classification based on E. coli monitoring 

Category Microbiological Standard Treatment required 

Class A <230 E.coli May go direct for human consumption 

Class B <4,600 E.coli (90% compliance) Must be depurated, heat treated or re-
layed to meet class A requirements 

Class C <46,000 E.coli Must be relayed for 2 months to meet 
class A or B requirements or may also be 
heat treated 
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Quality Control of Analysis 

To control the quality of sample analysis only laboratories which are accredited to ISO 17025 by the Irish National 
Accreditation Board (INAB) for the analysis of E. coli using an ISO method (ISO TS 16449) are used to test shellfish 
samples.  

Ireland’s Phytoplankton and Biotoxin Monitoring programme. 

Phytoplankton upon which the shellfish feed are occasionally blighted by blooms of species that produce toxins. 
These naturally occurring toxins do not harm the shellfish when the phytoplankton is consumed by the  
filter-feeding molluscs but they can cause human illness where intoxicated or contaminated shellfish are 
subsequently eaten. 

The Marine Institute is responsible for monitoring the presence of naturally occurring phytoplankton toxins in Irish 
shellfish, and the analysis of seawater for the presence of toxin producing phytoplankton. The programme is  
designed to detect toxicity in shellfish growing areas before harvesting, thereby providing the necessary  
information to restrict the placement of toxic shellfish onto the market. Regulatory controls exist to limit these risks 
and an extensive shellfish monitoring programme exists in Ireland to support these controls. 

Regulation EC No 853/2004 (Annex III Section VII Chapt V) governs the total amount of marine biotoxins that may 
be present in shellfish for the protection of consumers. Statutory Instrument 432 of 2009 transposes EU 
Regulations on shellfish safety into Irish law. 

Three groups of toxins are established in the (EU) No 853/2004 and the monitoring of shellfish is necessary to  
comply with the regulation before they can be placed on the market: 

1. Ammesic Shellfish Poisoning (the ASP toxins, Domoic acids)

2. Paralytic Shellfish Poisoning (the PSP toxin; Saxitoxin group)

3. Lipophilic Marine Toxins including;

a) Diarrheic shellfish poisoning (the DSP toxin okadaic acid and dinophysistoxins)
b) Azaspiracids (the AZA toxins)
c) Pectonotoxins (the PTX toxins)
d) Yessotoxins (the YTX toxins)

The Marine Institute has developed methods using the most modern chemical analytical tests as approved by the 
official EU method.   

Toxicity can occur at any time during the year and the periods of closure can vary considerably from year-to-year. 

In order to provide early warnings of potential harmful algae blooms, Ireland operates a weekly phytoplankton 
monitoring programme whereby shellfish harvesters submit weekly 25ml samples of  water preserved by a few 
drops of iodine to the Marine Institute Phytoplankton laboratories located  in Oranmore and Bantry Harvesters are 
required to submit samples on a weekly basis. 

Before harvesting can commence in a Shellfish Production Area, two shellfish samples must be submitted for 
testing to the Marine Institute Biotoxin Laboratory for analysis for the presence of Marine Biotoxins. The samples 
must be taken at least 48 hours apart and no more than one week apart. Thereafter, as long as harvesting  
operations continue, shellfish are submitted on a weekly basis. Results from such shellfish samples are posted on 
the Marine Institutes Shellfish Safety Website at: MI Shellfish safety 
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Ireland’s Shellfish Production from Classified Production Areas 

Ireland’s Shellfish Production from Non Classified Production Areas 

Common Name Scientific Name 2018 Output in Tonnes 

Blue Mussel Mytilus edulis 16015 

Pacific Oyster Crassostrea gigas 9037 

Native Oyster Ostrea edulis 310 

Clams Spisula solidissima 315 

Cockles Cerastoderma edule 750 

Razor Clams Ensis siliqua 1015 

King Scallops Pecten maximus 60 

Total Production 27502 tonnes 

Common Name Scientific Name 2018 Output in Tonnes 

King Scallops Pecten maximus 2375 

Queen Scallop Aequipecten opercularis 75 

Whelk Buccinum undatum 3500 

Perwinkle Littorina Littorea 1775 

Total Production 7725 
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Synopsis of National Phytoplankton Monitoring Programme results for 2019 

Tara Chamberlain¹ Paula Hynes², Rafael Salas², Jonathan Kelly², Annaclare McCarthy². 

¹Phytoplankton unit, MEFS, Marine Institute, Bantry, Co. Cork. 

²Phytoplankton unit, MEFS, Marine Institute, Galway. 

This Flash presentation was introduced by outlining the 2019 geographical sites covered within the National Monitoring 

programme for Phytoplankton samples and their associated current biotoxin status. 

A brief synopsis of the INAB accredited test method and the range of Phytoplankton species within the scope of 

analysis was given. To date, in 2019, 2861 NMP phytoplankton samples have been received .1870 samples, 

covering the West through to the East, received by Galway base and 1870 received in the Bantry lab for the 

Southern counties. It was noted that both the number of samples and the quality of the trend in routine sampling 

had increased. This has been the year on year trend for the past 7 yrs. Using sampling frequency data from 

samples received in the Southern lab, it was illustrated, that while current national protocols for Phytoplankton 

sampling allow for minimum sampling frequency of 3 samples in 4 weeks preceding an opening in harvesting area, 

sampling of phytoplankton in sites remained high and regular throughout the year. The benefits of good sampling 

were highlighted. 
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The main 4 toxin groups that are most common in Irish coastal toxic events were highlighted in relation to 
the monitoring of the causative phytoplankton species and the resulting toxins observed. It was noted that 3 
of the groups and the related phytoplankton, ASP, PSP and DSP all showed good relationships with 
Phytoplank-ton trends, while AZP still remains difficult to anticipate and predict based solely on identification 
of  Azadinium type species using Light microscope techniques. The Marine Institutes use of PCR based probes 
to accurately identify species make this process of comparison in trends possible in long term data.  

The Phytoplankton results in relation to the Dinophysis group showed good correlation with the closure peri-

ods experienced in weeks 21/22 to week 40 of 2019. Both D. acuminata and D. acuta were monitored in the 

water column and tracked as they increased in the weeks preceding the industry’s closures , allowing early 

warning to be available to all sites maintaining good sampling routines. 
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Pseudo nitzschia species caused brief ASP closures in late spring 2019.  Both Seriata and Delicatissima complexes 

were present before and during the closure period and sampling result observations allowed for a 3 week warn-

ing period as the cell levels increase was recorded and monitored. 

In relation to the occurrence of PSP and the presence of toxic Alexandrium species, again there was good correla-

tion between the Phytoplankton results and the confirmatory chemistry results. There were only 2 sites affected 

by this toxin, both for a short 2 week period, but closures did result for this toxin group as a result. 
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In conclusion, the need for continued good routine sampling, not at minimum legislative requirements levels was 

highlighted in terms of the benefits of early warning capacity. The location type and use of the many sources of 

individual site information, from chemistry to Phytoplankton , trends and predictions was discussed.
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The Environmental Health Service role in Molluscan Shellfish Safety Control 

Paul Hickey, Health Services Executive  

Food Control in the EHS 

The Environmental Health Service (EHS), carries out its official food control activities under an agreed contract 

with the Food Safety Authority of Ireland (FSAI).  Official food control activities include routine inspections/audits 

of food business and food product standards, food sampling and surveillance, import and export controls, 

investigations of complaints about food businesses and food products, investigation of suspected food borne  

illness cases and outbreaks, investigation of food fraud allegations, response to food incidences, alerts and recalls 

and the initiation of enforcement actions and legal cases where appropriate. In addition to these statutory  

functions the EHS also provides a wide range of technical and regulatory advice, education and information both 

to food business operators and consumers. 

Inspections 

Retail and catering premises and numerous other food businesses which retail food directly to the consumer are 

inspected by the EHS e.g. Fish shops and Fish stalls, Fish and Chip shop etc. Over 30,000 inspections are carried 

out annually under contract to the FSAI. 

Inspections focus on food businesses which pose the greatest potential risk by virtue of the business being carried 

on or when identified during official control activities. Where significant or serious risks are identified, these food 

businesses will be prioritised for action. Appropriate and timely action will be taken by the environmental health 

service (EHS) of the HSE to ensure the food business no longer poses an unacceptable risk to consumers. 

Guidance note 1 (FSAI website) supports the development of the HSE EHS inspection programmes. 

A small number of premises require enforcement action to bring them into compliance with food law. Details of 

enforcement orders can be found on the FSAI website. 

Complaints 

There are three different types of complaints which are regularly received by the EHS in the course of food  

control work:  

• Food Business Complaints: When a consumer complains about the standards of food safety and hygiene

observed in a particular food business. 

• Food Product Complaints:  When a consumer complains about a particular food product or item they have

either purchased or received and feel is substandard or unsafe. 

• Poisoning Complaints:  When a consumer suspects that they have contracted a food-borne illness as a result of

eating in a particular food business or a particular food product. 

EHS receives complaints from a number of different sources i.e. by direct contact from the consumer, via referrals 

from the FSAI or other food control agencies or in the case of illness or outbreaks from public health colleagues or 

indeed from food business operators themselves. 
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Food Incidents 

Even within the best managed food business, an issue involving the safety and suitability of a food may occur. This 

may be the result, for example, of a packaging defect, a product formulation error, a manufacturing or storage 

problem, a problem with the food ingredients. It is important that food business operators are aware that food 

safety issues can arise with their products and therefore, recognise that there is a need to plan ahead. Food  

businesses should have documented food traceability and food recall/withdrawal systems and integrate them into 

their ‘food safety management’ systems.  The EHS assists in verification of the withdrawal of unsafe food from the 

market where it has reached the consumer, and in ensuring consumers are informed of the reason for the food 

being removed from the market and where necessary oversee the removal of the affected food. 

Port Health 

 The HSE Environmental Health Service is legally required to monitor import controls of foodstuffs and other items 

at Dublin Port, Dublin Airport and Rosslare Europort. These functions and activities have had to be significantly      

enhanced as a result of BREXIT as the UK will no longer be part of the EU.  
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Brace Yourselves……Winter (& Regulation 625) is Coming 

David Lyons, Food Safety Authority of Ireland  

The year 2019 marked the coming into force of Regulation (EU) 2017/625 on official controls and other official  

activities. The legislation will have a significant impact on how competent authorities such as the Food Safety  

Authority of Ireland (FSAI), the Marine Institute (MI) and Sea-Fisheries Protection Authority deliver their official 

control services. 

Regulation (EU) 2017/625 represents a significant updating and consolidation of European Union agri-food law. 

Changes have been introduced so that the legislation better reflects the context and practices associated with the 

entirety of the agri-food chain, for example in relation to distance and internet selling, and in respect of detecting 

and addressing food fraud. 

Food business operators are not subject to further duties being imposed, but existing obligations have been  

clarified. These include requirements, to provide information on their name, legal form and specific activities they 

carry out; to give access to computers and premises, to the extent necessary; and, to assist and cooperate with the 

staff of the competent authority. 

The powers available to competent authorities to address serious non-compliances of Union agri-food law have 

also been modified to make it easier to legally take samples of products sold online and to take action in respect of 

internet sites selling non-compliant products. 
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Getting Brexit Ready: Regulatory Requirements in a No Deal Scenario 

Sarah Twomey, Sea Fisheries Protection Authority 

A decision was been taken by the European Council (Article 50) in agreement with the UK to grant an  

additional extension until 31 January 2020 to the two-year period provided for by Article 50(3) of the Treaty on 

European Union. This extension allows for an earlier exit by the UK (30 November 2019 or 31 December 2019) if 

ratification of the current Withdrawal Agreement is completed quickly. Under this (orderly)  scenario, a transition 

period would apply until the end of December 2020 when the UK would formally    become a Third Country. Irre-

spective of the final shape of Brexit, the decision of the UK to leave the EU will result in changes, both here in Ire-

land and for our EU partners. While ratification of the Withdrawal Agreement is still the Government's primary fo-

cus, given the ongoing political uncertainty in the UK, preparations are continuing for all scenarios. 

Changes to the existing reciprocal EU-UK trade arrangements for fish and fishery will be inevitable  

post-Brexit. This will have implications for goods moving across the UK Landbridge between Member States, 

import and export consignments between the EU and the UK, and direct landings by Irish vessels into UK ports and 

UK vessels into EU ports. In addition, there may be changes to existing arrangements for reciprocal access to fish-

ing grounds.  

New regulatory requirements for pre-notification, documentary submission and physical inspection-based   

verification of trade flows are anticipated post-Brexit. Importers, exporters and vessel owners should be aware of 

potential developments in this area, and of the specific implications for your business. Ensuring that  

documentation is in order prior to arrival of the goods can help mitigate the risk of delays. A summary table of the 

pre-notification and documentary requirements is provided below. Comprehensive guidance for industry can be 

accessed on the Brexit Information section of the SFPA website. 
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Summary of Pre-notification and Documentary Requirements for Industry Post-Brexit 

UK LANDBRIDGE CONSIGNMENTS DIRECT LANDINGS 

UK Landbridge in 
either direction 

Import Export Exports by 
Irish  

vessels into  
designated 
UK ports 

Imports by UK vessels 
into Killybegs and Cas-

     tletownbere 

Pre-notification 
time frame 

24hrs recommended 
prior to arrival at 
designated BIP 

At least 
24 hours 
in ad-
vance of 
arrival at 
designat-
ed Irish 
BIP 

At least 24 hours in 
advance of arrival at 
designated UK BIP 

At least 4 
hours in ad-
vance for 
fresh fish/ 72 
hours for 
frozen fish 

At least 4 hours in  
advance for fresh fish 

Documentation CVED via TRACES CVED via 
TRACES 

Catch Cert 
(if applica-
ble) 

Storage 
Document 
(if applica-
ble) 

Pro-
cessing 
Statement 
(if applica-
ble) 

SPS: 
Health 
Cert from 
Day 1 

IV66 form to APHA 

Catch Cert (if applica-
ble) 

Storage Document (if 
applicable) 

Processing Statement 
(if applicable) 

SPS: Health Cert 6-9 
months from Day 1 

Prior 
Notification 
form to Irish 
FMC 

Pre- Landing 
Declaration 
form to Irish 
FMC 

NEAFC PSC1 
form to Irish 
Authorities 

Catch Cert 

No SPS 
documenta-
tion from Day
- 1 (future 
potential 
exists) 

Prior Notification form 
to UK FMC 

Pre-Landing Declara-
tion form  to UK FMC 

NEAFC PSC1 form to 
UK FMC 

Catch Cert 

No SPS documentation 
from Day- 1 (future 
potential exists) 
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Session 3: Posters
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APPENDIX: List of all Marine Environment and Health Series Issues

No. 1. Assessment of Water Quality Data from Kilkieran Bay, Co. Galway 

Evin McGovern, A. Rowe, B. McHugh, J. Costello, M. Bloxham, Conor Duffy, Eugene Nixon (2001). 

http://hdl.handle.net/10793/219 

No. 2. Trace metal and chlorinated hydrocarbon concentrations in shellfish from Irish waters, 1997-1999. Evin McGovern, 

A. Rowe, B. McHugh, J. Costello, M. Bloxham, Conor Duffy, Eugene Nixon (2001). http://hdl.handle.net/10793/220 

No. 3. The fate of oxytetracycline in the marine environment of a salmon cage farm. R. Coyne , P. Smith, Christopher 

Moriarity (2001). http://hdl.handle.net/10793/221 

No.4. Winter nutrient monitoring of the Western Irish Sea - 1990 to 2000 

Evin McGovern, Eileen Monaghan, M. Bloxham, A. Rowe, Conor Duffy, A. Quinn, Brendan McHugh, T. McMahon, M. 

Smyth, M. Naughton, M. McManus, Eugene Nixon (2002). http://hdl.handle.net/10793/222 

No.5. Monitoring of zebra mussels in the Shannon-Boyle navigation, other navigable regions and principal Irish lakes, 

2000 & 2001 Dan Minchin, F. Lucy, M. Sullivan (2002). http://hdl.handle.net/10793/223 

No. 6. Monitoring of tributyl tin contamination in six marine inlets using biological indicators. Dan Minchin (2003). 

http://hdl.handle.net/10793/224 

No.7. Trace metal and chlorinated hydrocarbon concentrations in shellfish from Irish waters, 2000 Denise Glynn, Linda 

Tyrrell, Brendan McHugh, A. Rowe, Jim Costello, Evin McGovern (2003). http://hdl.handle.net/10793/225 

No. 8. Trace metal and chlorinated hydrocarbon concentrations in various fish species, landed at selected Irish ports 

1997-2000. Linda Tyrrell, Denise Glynn, A. Rowe, Brendan McHugh, Jim Costello, Conor Duffy, A. Quinn, M. Naughton, M. 

Bloxham, Eugene Nixon, Evin McGovern (2003). http://hdl.handle.net/10793/226 

No. 9. Environmental quality and carrying capacity for aquaculture in Mulroy Bay Co. Donegal. T. Telfor, K. Robinson

(2003). http://hdl.handle.net/10793/228 

No.10. Trace metal and chlorinated hydrocarbon concentrations in shellfish from Irish waters, 2001. Denise Glynn, Linda 

Tyrrell, Brendan McHugh, A. Rowe, Eileen Monaghan, Jim Costello, Evin McGovern (2003). http://

hdl.handle.net/10793/231 

No.11. The Irish coral task force and Atlantic coarl ecosystem study report on two deep-water coral conservation stake-

holder workshops held in Galway in 2000 and 2002 A. Grehan, R. Long, B. Deegan, M. O’Cinneide (2003). http://

hdl.handle.net/10793/234 
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No.12. The occurrence and risk assessment of the pesticide toxaphene in fish from Irish waters. (2003). Brendan 

McHugh, Denise Glynn, Eugene Nixon, Evin McGovern (2003). http://hdl.handle.net/10793/235 

No.13. Trace Metal and Chlorinated Hydrocarbon Concentrations in Various Fish Species Landed at Selected 

Irish Ports, (2001). Linda Tyrrell, Denise Glynn, Brendan McHugh, A. Rowe, Eileen Monaghan, Jim Costello, Evin 

McGovern (2003). http://hdl.handle.net/10793/237 

No.14. An epidemiological investigation of the re-emergence of pancreas. Disease in Irish farmed Atlantic Salm-

on (Salmo Salar L.) in 2002 M. F. McLoughlin, E. Peeler, K. L. Foyle, H. D. Rodger, D. O'Ceallachain, F. Geoghegan 

(2003). http://hdl.handle.net/10793/239 

No.15. Salmon Mortalities at Inver Bay and Mc Swynes Bay Finfish Farms, County Donegal, Ireland during 

2003. Margot Cronin, Caroline Cusack, Fiona Geoghegan, Dave Jackson, Evin McGovern, T. McMahon, Francis 

O'Beirn, M. O'Cinneide & Joe Silke (2004). http://hdl.handle.net/10793/241 

No.16. Trace Metal and Chlorinated Hydrocarbon Concentrations in Shellfish from Irish waters, (2002). Denise 

Glynn, Linda Tyrrell, Brendan McHugh, Eileen Monaghan, Jim Costello, Evin McGovern (2004). http://

hdl.handle.net/10793/255 

No. 17. Review of the potential mechanization of kelp harvesting in Ireland  

Astrid Werner Stefan Kraan (2004). http://hdl.handle.net/10793/261 

No.18. Trace metal and chlorinated hydrocarbon concentrations in Various Fish species landed at selected 

Irish Port, 2002 Linda Tyrrell, Mary Twomey, Denise Glynn, Brendan McHugh, Eileen Joyce, Jim Costello, Evin 

McGovern (2004). http://hdl.handle.net/10793/260  

No.19. Proceedings of the 5th Irish Shellfish Safety Scientific Workshop (2005)  

http://hdl.handle.net/10793/259 

No. 20. Trace metal and chlorinated hydrocarbon concentrations in Various Fish Species landed at selected port 

2003. Linda Tyrrell, Brendan McHugh, Denise Glynn, Mary Twomey, Eileen Joyce, Jim Costello, Evin McGovern 

(2005). http://hdl.handle.net/10793/229 

No.21. Karenia mikimotoi: An exceptional Dinoflagellate bloom in western Irish waters, Summer 2005. J. Silke, F. 

O’ Beirn and M. Cronin (2005). http://hdl.handle.net/10793/240 

No. 22. Research on Pancreas Disease in Irish Farmed Salmon 2004/2005 - Current & Future Initiatives.  

Neil Ruane, H. Rodger, D. Graham, L. Foyle, A. Norris, J. Ratcliff, K. Murphy, S. Mitchell, C. Staples, H. Jewhurst, D. 

Todd, Fiona Geoghegan, M. O'Cinneide (2005). http://hdl.handle.net/10793/247 
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No. 23. Proceedings of the 6th Irish Shellfish Safety Workshop, Galway, 1st December 2005 (2006).  http://

hdl.handle.net/10793/249 

No. 24. Guidelines for the assessment of dredge material for disposal in Irish waters.  

Margot Cronin, Evin McGovern, Terry McMahon, Rick Boelens, Marine Environment Consultant - Portroe, Nenagh, 

Co. Tipperary & Corresponding author (2006). http://hdl.handle.net/10793/251 

No. 25. Trace Metal Concentrations in Shellfish from Irish Waters, 2003. B. Boyle, Linda Tyrrell, Brendan McHugh, 

Eileen Joyce, Jim Costello, Denise Glynn, Evin McGovern (2006). http://hdl.handle.net/10793/252 

No. 26. Investigation into levels of dioxins, furans, polycholorinated biphenyls and brominated flame retardants in 

fishery produce in Ireland. ChristinaTlustos, Brendan McHugh, Iona Pratt, Linda Tyrrell, Evin McGovern (2006).  

http://hdl.handle.net/10793/254 

No. 27. Proceedings of the 7th Irish Shellfish Safety Workshop (2007. http://hdl.handle.net/10793/262 

No. 28. Isolation and purification of AZAs from naturally contaminated materials, and evaluation of their toxicological 

effects. Phillip Hess, Pearse McCarron, Nils Rehmann, Jane Kilcoyne, Terry McMahon, Gavin Ryan, Michael P. Ryan, 

Michael J. Twiner, Gregory J. Doucette, Masayuki Satake, Emiko Ito, Takeshi Yasumoto (2007). http://

hdl.handle.net/10793/268 

No. 29. Bonamia Ostrea in the native oyster Ostrea edulis: A Review. Sarah Culloty and Marie Mulcahy (2007). http://

hdl.handle.net/10793/269 

No. 30. Infectious pancreatic Necrosis Virus and its Impact on the Irish Salmon Aquaculture and Wild Fish Sectors. 

Neil Ruane, Fiona Geoghegan, M. O’Cinneide (2007). http://hdl.handle.net/10793/270 

No. 31. Management recommendations for the sustainable exploitation of mussel seed in the Irish Sea. J. A. 

Maguire, T. Knights, G. Burnell, T. Crowe, Francis O’Beirn, D. McGrath, M. Ferns, N. McDonough, N. McQuaid, B. 

O’Connor, R. Doyle, C. Newell, R. Seed, A. Smaal, T. O’Carroll, L. Watson, J. Dennis, M. O’Cinneide (2007). http://

hdl.handle.net/10793/271 

No. 32. Issues and recommendations for the development and regulation of marine aggregate extraction in the Irish 

sea Cathal O’Mahony, Gerry Sutton, Terry McMahon, Micheal O’Cinneide, Eugene Nixon (2008). http://

hdl.handle.net/10793/272 
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No. 33. Proceedings of the 8th Irish Shellfish Safety Workshop (2008) 
http://hdl.handle.net/10793/273 

No. 34. Pancreas disease in farmed salmon – health management and investigations at Irish farm sites. 2005 – 2008

(2008). http://hdl.handle.net/10793/267

No. 35. Pilot water quality monitoring station in Dublin Bay north bank monitoring station (NBMS) MATSIS Project 

Part 1 Garvan O’Donnell, Eileen Joyce, Shane O’Boyle, Evin McGovern (2008). http://hdl.handle.net/10793/274 

No. 36. Irish Sea Marine Aggregate Initiative (IMAGIN), Technical Synthesis Report Gerry Sutton. (2009). http://

hdl.handle.net/10793/277 

No. 37. Proceedings of the 9th Irish Shellfish Safety Workshop (2009) 

http://hdl.handle.net/10793/28 

No. 38. An Assessment of Dangerous Substances in Water Framework Directive Transitional and Coastal Waters: 

2007 – 2009.  McGovern, E., Cronin, M., Joyce, E., and McHugh, B. (2011).  http://hdl.handle.net/10793/635 

No. 39. Chemical Residue in Irish Farmed Finfish, 2011. Glynn, D., McGovern, E., Slattery, T., Ó Conchubhair, D., 

Toomey, M., Kelly, C., Reid, A. and Moffat, R. (2013). http://hdl.handle.net/10793/876 

No. 40. Chemical Residues in Irish Farmed Finfish, 2012-2014.Glynn, D., Kelly, C., Moffat, R., Reid, A., Toomey, M., 

O’Hea, L., Elliott, M., Hickey, C., Geary, M., Ruane, N., and McGovern, E. (2015). http://hdl.handle.net/10793/1093 
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