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ROLES

 Research ‘Promoter’
 Research Performer
 Research Funder
“...to undertake, to co-ordinate, to promote and to assist in marine research and
development and to provide such services related to marine research and development, that
in the opinion of the Institute will promote economic development and create
employment….. ”

RESEARCH PROMOTER
 Develop national marine research strategy
 2007-’13 Sea Change
 2014-’20

 Influence wider research agenda
 National

 Research Prioritisation (Sustainable Food Production &
Processing)
 DAFM Research Programme (FIRM)

 EU
 Input to work programmes

 Track research investment & disseminate

SHELLFISH RESEARCH ACTIVITY (2007-’12)
 17 Projects (Total Grant-Aid €5.66m)
 EU (FP7 & InterReg) - €3.81m
 Marine Institute - €1.02m
 Other National (HEA, GSI, BIM) - €0.83m

 16 Research Partners

 7 Public Sector; 9 Private Sector

 www.marine.ie

RESEARCH PERFORMER – Shellfish Health
 Since 2008 has focused on Ostreid Herpes Virus
(OsHv-1µVar)
 2009: Questionnaire study

 Management factors that influenced level of mortality in
2009

 2010-2012: Bivalife (partner)

 Environmental factors affecting mortality
 Improving & standardising methodology

 2011-2013: Epidemiological study

 Management and environmental factors

RESEARCH PERFORMER – Shellfish Safety
ASTOX II - The Biological Source, Chemical and Toxicological Studies
on Azaspiracids
Chemical / Toxicology:
• How toxic are Azaspiracid and its
various analogs?
• What are the molecular targets in
mammalian cells?
• How do AZA and other toxins
impact when they co-occur?
• Cooked vs Raw shellfish and
transformations
• Reference Materials

Phytoplankton
• Identification of new and related
Azadinium species
• Culturing and toxin production
optimisation
• Feeding studies
• Molecular probe development
• Mussel feeding behaviour

RESEARCH PERFORMER – Shellfish Safety
ASIMUTH: Applied simulations and integrated modelling for
the understanding of toxic and harmful algal blooms

 Provide realistic Harmful Algal Bloom (HAB) advisory
and forecasting capabilities

a)

b)
Week 26: 23 – 29 June, 2013

Pilot HAB Bulletin [status of harmful and toxic algae]

Week runs from Sunday to Saturday

Ireland: Current conditions and Predictions

Dinophysis acuminata

Biotoxin report (last week) [whole tissue long-line mussels and oysters]
ASP toxins: No, Levels have dropped
AZA toxins: Yes, levels have increased (max on west coast = 0.16 μg/g)
DSP toxins: Yes, levels have increased on west and southwest coasts (max = 0.24 μg/g)
PSP toxins: No

Week runs from Sunday to Saturday

Satellite derived Chlorophyll images

Phytoplankton general observations (last week):

DSP

Week 26: 23 – 29 June, 2013

Pilot HAB Bulletin [status of harmful and toxic algae]

Phytoplankton are in full bloom.
Region

Predominant Phytoplankton

northwest-

Euglenoids (>5 million cells/L), mix of microflagellates (Prasinophytes >

Medium biomass

north:

3 million cells/L & Cryptophytes >2 million cells/L) and Diatoms.

Low biomass

west:

Diatoms (“Pseudo-nitzschia seiata” group, Skeletonema spp. and

High biomass (big bloom)

HABs report (last week)
Pseudo-nitzschia: Yes, on southwest, west and north coasts. Maximum on north coast with “P. delicatissima”
size group at 450,000 cells/L. The “P. seriata” size group > 10,000 cells/L in Killary Harbour and Clew Bay.
Dinophysis: Yes, maximum on southwest and north coasts (~1,000 cells/L).
Alexandrium: Yes, maximum on west and north coasts (> 1,000 cells/L).
Karenia mikimotoi: No bloom(s), numbers have increased on southwest coast (maximum ~ 45,000 cells/L).

Chaetoceros spp. @ 20,000 to 30,000 cells/L) . Levels of the
Dinoflagellate, Prorocentrum balticum/minimum, has dropped to

Ireland HISTORIC TRENDS

<10,000 cells/L.

2003-2012 Shellfish Toxicity: does not include winter carry over of biotoxins
ASP events: weeks 11 to 18 (mid-March to early May)
AZP events: weeks 17 to 51 (April to December)
DSP events: weeks 19 to 51 (May to December)
PSP events: weeks 23, 25-28 (June to mid-July) and 38-39 (end September); only in Cork Harbour

southwest:

Diatoms (> 0.5 million cells/L) and Haptophytes (250,000 cells/L).
Offshore = Coccolithophorid bloom (last satellite observation 19 June)

Alexandrium spp.

What happened this week over the past ten years?

AZP

2003-2012 Harvesting closures (biotoxins above regulatory levels)
north coast: AZP (2005 & 2012); DSP (2005 & 2012)
west coast: AZP (2012); DSP (2005, 2006, 2009 & 2012)
southwest coast: AZP (2007, 2008 & 2012); DSP (2004, 2005, 2006, 2008, 2009, 2010 & 2012)
south coast: PSP (2004, 2006 & 2011)

south:

Mix of Diatoms (>100,000 cells/L)

east-

Euglena/Eutreptiella spp. and a mix of Diatoms.

southeast:

Phaeocystis off the east coast still evident (source EPA).

Satellite and data buoy derived Sea Surface Temperature (SST)

Comments:
EPA reported dense colonies of Phaeocystis in surface waters off the north Dublin coast
(Rush and Portrane) with increased fluorescence readings near the sea bed (x10 that of
the surface). This is an indication that the bloom may be subsiding. Oxygen
supersaturation is evident throughout the water column (10-15 m) and this indicates high
photosynthetic activity.

Prediction for this week:
ASP event: Not likely.
AZA event: AZA will rise slowly.
DSP event: Dinophysis likely to increase in southwest, DSP will rise slowly.
PSP event: From mid-June a PSP event is likely to occur in Cork Harbour.

SST (ºC) anomaly:
Data taken from the Irish data buoy network where the
anomaly is the weekly difference in SST compared to
the long term mean (~ 10 yrs)

Why do we think this?
ASP: ASP levels have dropped on west coast even though the “P. seriata” size group is predominant. It is
unlikely that the toxic species, P. australis, is predominant.
AZA: A slight increase in Azadinium/Heterocapsa spp. type cells observed in the plankton (max imum on
north coast). Slight increase of AZA on southwest coast last week.
DSP: High risk period and an increase in offshore inflows predicted for the southwest coast.
PSP: * Usually the Alexandrium bloom in Cork Harbour begins on the first spring tide in June.

Celtic Sea (M5) below average by minus 1.3 ºC
SST 17 June = 12.4 ºC; SST 24 June = 13.5
Southwest coast (M3) offline
Northwest coast (M4) below average by minus 0.3 ºC
SST 17 June = 12.9 ºC; SST 24 June = 13.1 ºC;

Photo courtesy of EPA (Cathal Gahan)

Large colonies of Phaeocystis visible to the human eye. North Dublin 18 June 2013.
Karenia blooms not predicted in the next week.
Levels have increased on southwest coast. The Karenia model has been
activated to monitor the situation.

Karenia blooms not predicted in the next week.
Levels have increased on southwest coast. The Karenia model has been
activated to monitor the situation.

* http://www.marine.ie/NR/rdonlyres/8948895F-0D3C-4047-99C9-9AA1CE5CD668/0/7th_Proceedings_2006.pdf
Applied Simulations and Integrated Modelling for the Understanding of Toxic and Harmful Algal
Blooms

IFREMER’s modelled SST product (MyOcean)

Past bulletins can be found at http://www.asimuth.eu/en-ie/HAB-Bulletin

c)

d)
Week 26: 23 – 29 June, 2013

Pilot HAB Bulletin [status of harmful and toxic algae]

Week runs from Sunday to Saturday

Prediction of water transport into/out Bantry Bay
SW of Mizen Head:

SW coast computer modelled 3 day forecast (Phytoplankton Transport)

Conditions are very favourable for Celtic Sea water (surface, 20 m & bottom) to move in
a clockwise direction around the southwest coast. Some bottom water will flow into
Bantry Bay along the southern shore.

T2

Shot Head cross
section:
2 layered f low:
Moderate inf low at mid
and bottom depths

1.
2.
T2

Bantry Bay

3.

20 m

Water circulation is expected to exhibit a two-layer flow with bottom water headed in a
landward direction while surface water will flow toward the outer bay.

T1

Southwest coast water movement forecast for next 3 days
Mouth cross section:
Moderate inf lows at mid-depth
along the northern shore

bottom
Depth

CURRENT inflow
Inflow is higher than 38 % Long Term Mean at mouth of Bay
Inflow is higher than 52 % Long Term Mean at Shot Head

Week 8: 19-25 February, 2013

24 – 26 June, 2013

Bantry Bay mouth transect

Water direction

Surface currents to the west of Aran Islands (1), County Galway did
not travel north.
Surface water north off Bellmullet (2) , County Mayo was
transported as far as Donegal Bay with some water transported to
the northern tip of Ireland where the DSP event occurred.
Surface currents Rossan Point (3), County Donegal travelled all the
way to the northern tip of Ireland where the DSP event occurred.

These results point to the possibility that the seed
population came from North Mayo and/or Rossan
Point.

20 m

Mizen Head transect

Surface water movement path 17 April to 15 May 2013

Results:

T1
T1

Shot Head transect across Bantry Bay:

bottom

There was a DSP event in north coast on 12 May
Where did the Dinophysis originate?

Forecast for next 3 days

Mouth of Bantry Bay:
Circulation patterns at the mouth of Bantry Bay are favourable for surface waters to flow
out and mid-bottom waters to flow into the bay. Phytoplankton at mid- bottom depths are
forecast to be carried uniformly into the bay. Moderate water inflows are expected.

Week 22: 28 May – 3 June, 2013

Pilot HAB Bulletin [status of harmful and toxic algae]
Modelled hindcast of water currents off west & north coasts

Water movement SW coast [3-day model forecast]

Prediction of temperature, salinity and density at the
mouth of Bantry Bay

3
2

1st appearance of Dinophysis
22 April: 120 cells/L Dinophysis acuminata at Moross

1st appearance of DSP biotoxins in mussels
12 May: 0.34 Mulroy Bay
20 May: 0.52 Mulroy Bay
15 May: 0.43 Moross

1

Summary:
It is likely the DSP event resulted from Dinophysis that originated from
Rossan Point (3) and/or north Mayo (2) about a month earlier.

SW coast computer model 3 day forecast

Cross Section at mouth of Bantry Bay: next few days

Celtic Sea water masses (surface, 20 metres and bottom) are forecast to travel around the
southwest coast. Bottom and mid-waters will bring offshore phytoplankton populations into
the bays.

1 = West of Aran, County Galway [-9.736 W; 53.059 N]
2 = North of Bellmullet, County Mayo [-9.999 W; 54.369 N]
3 = West of Rossan Point, County Donegal [-8.884 W; 54.692 N]

Prediction Summary:
Conditions are good for the transport of phytoplankton at depth into the bays of the
southwest. The inflow of water into the southwest bays is expected to be > 52% of the
long term mean.

Temperature

Salinity

(~10.0 to > 14.0 ºC)

(35.00 to > 35.30 )

Density

Green circle = Start Point
Release date = 17 April
Red circles = Where the currents ended up on the last day of the model simulation.
End date = 15 May

RESEARCH FUNDER
 Marine Research Sub-Programme (NDP)
 Active 2007-2008 (ASTOX)
 Industry-Led Research (2007 only)
 Triploid oysters (co-funding with BIM)

FUTURE PRIORITIES
Shellfish Safety Research Priorities
 Improve methods for detection of HAB Cells and
Toxins
 Better understanding of HAB toxin uptake,
Metabolism and Health effects on humans
 Improve human health and ecological risk
assessments
 Greater knowledge of bloom occurrence through
better monitoring
 Improve bloom prediction
 Develop HAB prevention and control methods
 Improve HAB research and response infrastructure

