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Monitoring for Toxin Producing Microplankton in Scottish
Waters

In 2025, SAMS will monitor 40 active shellfish growing sites weekly - analysing
approximately 1250 samples during the year



Analysis of samples is carried out by inverted

microscope at 200x magnification undertaking:

* Full chamber counts or

« Selected Field of Views 10-40 depending on
concentration of target cells.
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Shetland suspends mussel harvesting

after food poisoning
70 people report symptoms consistent with having consumed
shellfish toxins, some in restaurants owned by Belgo chain

James Meikle
The Guardian, Thursday 25 July 2013 18.42 BST
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The mussels industry in Shetland has suspended all commercial \(;; g
harvesting after food poisoning incidents linked to restaurants belonging 3 2000 1 =
to the Belgo chain and others in south-east England. -g_ \&;
o) K
About 70 people have reported symptoms consistent with having £ [ 400 5
consumed shellfish toxins, most between 10 and 12 days ago. the UK a 1000 A g
Food Standards Agency) said. The company that supplied the shellfish, L0 O
Shetland Mussels, says all the mussels from the affected batch have
either been eaten or disposed off. Other farmers have voluntarily
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Paper based weekly report for Seafood Shetland

Shetland Bulletin on the status of harmful & toxic algae Week 24, 8" - 14" Jun 2020

Biotoxin report:

PSP toxins: Ten sites were tested this week. Toxins were not detected.

DSP toxins: Fourteen sites were tested this week. Toxins were detected in
low concentrations in Braewick Voe and Scarvar Ayre.

ASP toxins: Three sites were tested this week. No toxins were detected.

YTX toxins: Fourteen sites were tested this week. Toxins were detected in
low concentrations in Inner Site 1—Thomason.

Shetland: trends and forecast

Alexandrium/PSP: Alexandrium is at/above trigger levels in
many sites and while toxins have not been detected, care
should be taken in those sites.

Dinophysis/DSP: We are coming into the season for Di-
nophysis and they are beginning to appear in our samples.
Low levels of toxins are also being detected and we would ad-
vise caution.

Blended approach:
Same information but
presented as an
infographic

AZA toxins: Fourteen sites were tested this week. No toxins were detected. Pseudo-nitzschia/ASP: While Pseudo-nitzschia numbers

are high in two sites, it is unlikely that there will be a toxic
bloom of Pseudo-nitzschia this week.

AZA and YTX: It is highly unlikely t
ceed threshold levels this week. Howq
Protoceratium reticulatum have result
of Yessotoxins in one site.

Harmful algae report:

Alexandrium: Twelve samples were analysed this week. Alexandrium was de-
tected at/above trigger in Stream Sound, Scarvar Ayre, Sandsound Voe, East of Lin-
ga and Braewick Voe and at warning level in Seggi Bight.

Dinophysis: Twelve samples were analysed this week. Dinophysis was detected at/
above trigger level in Scarvar Ayre. It was found in low numbers in Stream Sound,
Braewick Voe and Sandsound Voe.

Pseudo-nitzschia: Twelve samples were analysed this week. Pseudo-nitzschia was
found above trigger level in Seggi Bight and Slyde. It was found in low numbers in all
other sites.

Prorocentrum lima: Twelve samples were analysed this week. P. lima was detected
above trigger level in Inner Site 1—Thomason and in low numbers in Parkgate.
Karenia mikimotoi; Twelve samples were analysed this week. Karenia was de-
tected in low numbers in East of Linga.

he status of harmful & toxic algae Week 24,
Status of biotoxins & harmful algae present in Shetland
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Shetland Bulletin on the status of harmful & toxic algae Week 25, 15" - 21 Jun 2020

Paralytic shellfish poisoning toxins & causative phytoplankton
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Shetland Bulletin on the status of harmful & toxic algae Week 25, 15" - 21% Jun 2020

Forecasted Sea Surface currents for the next few days
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These diagrams show the predicted
current directions around Shetland for
the next few days. Greens to reds in-
dicate stronger currents. In general
strong currents run parallel to the
deep water channel between the Fa-
roes and Shetland. Problems can
arise when these currents turn East-
wards potentially carrying Dinophysis
and Karenia mikimotoi blooms, from
the shelf edge, into shore.

Forecast provided by the model-NEATL-PHY-1/36°-AF-D-PGS (IBI36QV4R1-PGS) courtesy of Mercator. Q Mercator
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Sea Surface Temperatures

hetland Bulletin on the status of harmful & toxic algae Week 25 ' Jun 2020

Sea Surface temperature (°C) in preceding 6 days in the Shetland Islands W|n d d | rect] ona nd Speed
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Shetland Bulletin on the status of harmful & toxic algae Week 2

Mean wind direction observed in Shetland for current and three preceding weeks
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Mean wind direction and speed observed in Shetland over the past four weeks. Higher wind
speeds are shown in lighter shades. The percentage of time the wind blew from any particular
direction is shown by the length of the triangle. The resultant vector, represented by the red or
blue line, shows the average wind direction for the week. It is based on wind direction only and
includes periods of calm which are not indicated on the diagram. The data used is a combina-
tion of wind direction and speed taken from the weather stations at Sumburgh and Scatsa.

For information the mean wind direction for the month of May is also shown.

st
The risk of wind blown Dinophysis blcoms in Shetland is moderate this week.
Why do we think this?
During the summer Dinophysis can bloom out at sea and at shelf fronts found off the West of Shetland. West-
erly winds can then blow these blooms into shore. Westerly winds may also retain Dinophysis cells in Westerly
facing voes and inlets where their numbers may increase. Wind for the past week has been predominantly
from the South East It is very unlikely that there will be a wind blown bleom of Dinophysis this week. However
Dinophysis numbers are on the increase and these winds can hold them in the eastern Voes allowing them to
grow in situ.

Chlorophyll concentrations (mg/m®)
18 Jun 2020

Status:

(Over the past week the average wind direc-
tion has been from the South East

20 Jun 2020

et rinm sz 4147 These diagrams show the mass i

~ of chlorophyll-a around Shetland. Yellows to
reds indicate higher concentrations. However it
should be noted that turbidity and the presence
of organic material deposited into near shore
areas can give false positive readings making
the concentrations appear much higher than in
situ observations would indicate. Blank areas or
areas bounded by straight lines on the map are
usually the result of data loss due, for example,
to persistent cloud cover in which case the data
has been interpolated and may not accurately
depict the actual concentrations present.

Images provided by the Ocean Colour ati-chi-L-L4 NRT-O 009-037dataset, courtesy of C: (opemicus

Chlorophyll concentrations



Available online at: https://www.habreports.org/
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Aleynik, D. Davidson, K., Dale A. C., Porter, M. (2016) A high
resolution hydrodynamic model system suitable for novel
harmful algal bloom modelling in areas of complex coastline
and topography. Harmful Algae, 53(3):102-
117,10.1016/j.hal.2015.11.012
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https://doi.org/10.1016/j.hal.2015.11.012

Model run triggered by high numbers

of phytoplankton detected during
official control monitoring
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Integrating model alerts into HABreports.org
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Effectively an IFCB is an
underwater microscope
and camera, capable of
photographing
phytoplankton in situ.

Processes a 5ml sample
every 25-30 minutes




102 cm

Housing
(40m)

Syringe

Camera

Mirror

Sensors

Mirror

laser



Flow cell

Syringe (containing
sample)

Plankton passes
Sheath flow through central

\ elipse i?g%u]
L:mp

Sheath flow Laser

(

Mirror
Flo
) ] 180 /
cell Hm

ﬁ/

RN

Exhaust



IFCB

Situated in former hatchery
pump house

Water pumped from the sea
using industrial impeller
pump rated for constant use

Cost £150,000

Would you leave this
dangling on the end of a
buoy?




Where we are going?
Artificial intelligence — more specifically:

Convolutional Neural Network (CNN) Probability

Feature maps

Convolutions Subsampling Convolutions Subsampling Fully connected



SAMS-training-data > Thalassiosira

Training the CNN to recognise

different species/genera

requires large datasets of

images, approx. 1000 images
per class.
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HAB Reports

Harmful Algal Bloom, Biotoxin Monitoring and Risk Assessment
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Warning

Some viewers may find the
following slides distressing
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1993984

AML 6XC CTD

1.Conductivity
2. Temperature
3.Pressure
4.UV Anti Biofouling Integration kit
5.0xygen available from

4. 6.Chlorophyll McLane Res. Labs

Connected to IFCB for power and data via
bulkhead port

Live data now integrated to dashboard —
https://ifcb-portal.sams.ac.uk/AMLData/7
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Depth profiling

o Barge power usually available ‘daytime’

o 8 stations (~2h at each)
©2,5,8,11, 14,17, 20,23 m

o 3 CTD ‘full column transects’ per day
(07:30, 16:00 and 00:00)

o Repeating 4-day sequence designed to
avoid depth samples being taken at
same time of day

o Automated via Python script run on
connected RaspberryPi




Shetland suspends mussel harvesting

after food poisoning

70 people report symptoms consistent with having consumed
shellfish toxins, some in restaurants owned by Belgo chain

James Meikle
The Guardian, Thursday 25 July 2013 18.42 BST

Shetland Mussels says all the mussels from the affected batch have either been
eaten or disposed off. Photograph: Jerry Lampen/EPA

The mussels industry in Shetland has suspended all commercial
harvesting after food poisoning incidents linked to restaurants belonging
to the Belgo chain and others in south-east England.

About 70 people have reported symptoms consistent with having
consumed shellfish toxins, most between 10 and 12 days ago. the UK
Food Standards Agency) said. The company that supplied the shellfish,
Shetland Mussels, says all the mussels from the affected batch have
either been eaten or disposed off. Other farmers have voluntarily
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(Ocean Scientific International Ltd.)

SS davit Winch

* Collapsable
arm
Slewing

Programmable

Compact: 45 kg, 430 x 465 x 452 mm
Holding capacity: 50-100 kg
Automatic internal brake

240V (24v DC is an option)

Overhang mounting position

* clearance from barge

Skeleton cage




Holocam infegration
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weeHoloCam

CELEBRATING 1495
Since 2021 - most compact and light weight
subsea digital holographic camera of its kind: . !
. . . .
Dimensions 9 cmdia. o e — UNIVERSITY OF
60 cm long School of Engineering ABERDEEN

Weight <5kg t.thevar@abdn.ac.uk
Depth rating 2000 m

Sensor 7mm x 8mm

Particle size range imaged 25 pum to 5 mm

Internal memory 1 TB -
up to 200,000
holograms in a single
dive

Sampling rate 240 ml/s

FastScan hologram processor integrated
with image classifier (1 hologram/s)
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Dr Tim
Szewczyk

Ensemble models improve near-term forecasts
of HAB and biotoxin risk
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Szewezyk TM, D Aleynik, K Davidson. 2024. Harmful Algae.




* Weekly probabilistic forecast of HAB risk at E nsem b I e R|S k
each monitoring site ForecaStS

* Predictions from six independent models
(ML, statistical) are used as predictors in an
ensemble meta-model
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temperature and PAR
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Gary Groves:




Scottish HAB Early
Warning System (EWS))

Paola Acre, Dimitry Aleynik, Keith Davidson,
Steve Gontarek, Sharon McNeill, Euan
Patterson, Rachel Saxon, Callum Whyte

Callum.whvte(@sams.ac.uk

MPNSAMS ‘ U:‘"

U /) Scottish Association
for Marine Science
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