A climate link to the exceptional 2013 bloom of Dinophysis
in Scottish waters and its associated diarrhetic shellfish
poisoning event?
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What caused the bloom?
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Prevalent wind direction July

Average wind direction for July Wind direction recorded during July
recorded between 2009 and 2012 2013




Prorocentrum spp Ceratium furca Dinophysis spp Noctiluca spp
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Prevalent wind direction 2006

Average wind direction for July Wind direction recorded during July
recorded between 2009 and 2012 2006

\ /

On average winds tend to blow from On average winds tended to blow
the South from the SSW

Data provided by British Atmospheric Data centre for Lerwick
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Growth rates or wind driven accumulation
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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).

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).

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



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

JFM Season Standardized NAQ index (1950—2014)







NAQ: Observed & ENSM forecasts
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Met Office
areas up to 60 nautical miles from Lerwick, Shetland

stal areas forecast for up to 60 nautical miles from Lerwick, Shetland. Issued by the Met Office,
ritime and Coastguard Agency
Saturday 16 May 2015 at 1800 UTC
ituation: An unstable westerly airflow will continue to affect Shetland and
g waters.
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Bulletins

Shetland Bulletin on the status of harmful & toxic algae Week 16, 13™-19™ Apr 2015

Status of biotoxins & harmful algae present in Shetland

Biotoxin Status Location & comments
PSP Sixteen sites were tested this week. Toxins were detected at low levels in Parkgate and Cole Deep.
OADTX/PTX Seventeen sites were tested this week. Toxins were detected at low levels in Seggi Bight, North Flotta and East Burwick Mussels.
ASP I | One site was tested this week. Toxins were not detected.
YTX I | Seventeen sites were tested this week. Toxins were not detected.
AZA I | seventeen sites were tested this week Toxins were not detected
Species Status Location & comments
. Eleven sites were sampled this week. Alexandrium was detected above thresheld in Braewick Voe, Sandsound Voe and East of
Alexandrium ] Linga
Linophysis I | Eleven sites were sampled this week. Dinophysis was not detected.
Pseudo-nitzschia Eleven sites were sampled this week. P-nitzschia was detected at low levels in all sites.
Prorocentrum lima | I | Eleven sites were sampled this week. P.lima was not detected.

Biotonn & Speces RN —

PSP <RL RL - 398 pg'kg 400 - 200 pa'kg =200 pa'kg
OADTX/IPTX <RL 1-78 pg'kg 80 - 160 pg'kg =160 pgikg
ASP =L0OG LOGQ - 9.9 mg'kg 10 - 20 mgikg =20 mgikg

YTX <RL 1-1.7 mg'kg 1.8- 3.76 mg'kg =3.75 mgikg
AFA <RL 1- 78 pg'kg 80 -160 pokg =160 pg'kg
Alexandrium <20 eells/| nia 20 celisil =40 cellsi
Dinophysis <20 cellsi| 20- 78 celisi B0 - 88 cells! =100 celisi

Fseudo nitzschia <20 cellsi| 20 - 30,000 celisi 40,000 - 48,090 cells/ 250,000 cells/]
Prorocentrum lima =20 cellsi| 20- 78 celisi E0 - 98 cellsf =100 cellsi]

NOTE:

This page is intended as a quick overview
of the situation in the Shetland Islands._ If
the status for a particular species or biotox-
in is amber or red please check the rele-
vant pages in the bulletin for more details
and specific locations.

RL- reporting limit;
LOQ — Limit of quantification













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
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