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Shetland 

Shetland: > 50% of UK rope grown mussel 
production 
 
Weekly regulatory monitoring of HABs   
at ~ 12 sites and Biotoxins  at ~ 20 sites  





Dinophysis numbers and OA/DTX’s recorded in Seggi Bight 
during 2013 

OA/DTX’s above action level 
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Shetland Islands 2013 unusually high numbers of Dinophysis 

Blue lines represent 
5th and 95th 
percentiles i.e. 90 % 
of the observations 
made between 
2006 and 2012 lie 
within this envelope 

Red line represents 
the 2006 to 2012 
median 

Red circles represent Dinophysis 
abundance in 2013 



What caused the bloom? 

Temperature 

Nutrients 

Prey 

Oceanography 

Meteorology 



Dinophysis 
Advected genera – blooms potentially develop offshore 
 
Can potentially be “blown” toward coastal aquaculture sites 



Prevalent wind direction July 

Average wind direction for July 
recorded between 2009 and 2012 

On average winds tend to blow from 
the South East 

Wind direction recorded during July 
2013 

On average winds tended to blow 
from the West 

Data provided by British Atmospheric Data centre for Lerwick 



Prorocentrum spp  Ceratium furca   Dinophysis spp    Noctiluca spp 

Edwards et al. 2006 Limnol Oceangr 51:820-829 





currents 

2013 

2014 

Coastal bloom 

No coastal bloom 



Shetland Islands 2006 again unusually high numbers 
of Dinophysis 
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Prevalent wind direction 2006 

Average wind direction for July 
recorded between 2009 and 2012 

On average winds tend to blow from 
the South 

Wind direction recorded during July 
2006 

On average winds tended to blow 
from the SSW 

Data provided by British Atmospheric Data centre for Lerwick 



Growth rates or wind driven accumulation 
Dinophysis 
numbers 

Exponential 
growth – ideal 
conditions 

± 1 standard 
deviation 

A: Braewick Voe 
B: Ronas Voe 
C: Vaila Sound 
D: Busta Voe 
E: Basta Voe 
F: Dales Voe 



Harmful Algae News No. 49/ 2014 



The NAO dictates climate variability in the N. Atlantic (Hurrell et al. 2003) 
and is thought to control the direction and strength of westerly winds into 
Europe.  

A large difference in the pressure at the two stations (a high NAO+ year) 
leads to increased westerlies 
 
There is a trend of increased winter NAO over recent decades, with 
modelling indicating this is in response to increasing concentrations of 
greenhouse gases (Gillet et al. 2003). 
 

A link to climate change? 
The North Atlantic Oscillation (NAO) is a measure of the relative strengths and  
Positions of a permanent low-pressure system over Iceland (the Icelandic Low)  
and a permanent high-pressure system over the Azores (the Azores High).  

Hurrell et al. (2003), Gillet et al. (2003) The North Atlantic Oscillation: 
Climatic Significance and Environmental Impact Geophysical monographs 134 



http://www.cpc.ncep.noaa.gov/products/preci
p/CWlink/pna/JFM_season_nao_index.shtml 

Winter NAO (blue) and 5 year running mean (black) 





http://www.cpc.ncep.noaa.gov/products/preci
p/CWlink/pna/nao.shtml 



Coastal areas up to 60 nautical miles from Lerwick, Shetland 
The coastal areas forecast for up to 60 nautical miles from Lerwick, Shetland. Issued by the Met Office, on behalf  
of the Maritime and Coastguard Agency 
Valid from Saturday 16 May 2015 at 1800 UTC 
General situation: An unstable westerly airflow will continue to affect Shetland and  
surrounding waters. 
 
Forecast 
Wind :        West or southwest 5 to 7, occasionally 4 later. 
Sea state : Rough or very rough, but moderate just east of Shetland. 
Weather :   Squally showers. 
Visibility :    Good, occasionally moderate. 
 
Outlook 
Valid : for 12 Hours from 0600 UTC on Sunday 17 May until 1800 UTC on Sunday 17 May 
Wind : West 4 or 5 backing southwest 3 or 4. 
Sea state : Rough or very rough, but moderate just  
                  east of Shetland. 
Weather : Showers. 
Visibility :  Mainly good. 





Bulletins  









Summary 

Unusually large numbers of Dinophysis recorded on the West coast of 
Shetland during the summers of 2013 and 2006 
 
Accumulation rates exceeded those expected from ideal growth 
conditions 
 
Dinophysis is an advected species and the significantly high numbers 
observed during 2006 and 2013 appear to be related to the change in 
wind patterns which pushed Dinophysis into shore where they 
accumulated 
 
This change in wind direction was related to positive NAO 
 
Weekly risk assessment bulletins use predictions of winds and currents 
to assess risk of advective blooms 



Thanks to…. 

www.asimuth.eu 

“PURE associates” http://www.nerc.ac.uk/innovation/activities/risk/pure/ 

European Fisheries Fund 

Sustainable aquaculture: health, disease, and 
the environment research programme 
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