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Main types of HAB

Fish killing HAB Biotoxin producers High biomass HAB Benthic HAB
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Satellite observations of cyanobacteria

= Service by SMHI in operation since 2002

» Several different satellites used, e.g.
» Sentinel 3A + 3B/OLCI

= Suomi/VIIRS B
g Sverige Vasteras
= Aqua and Terra/MODIS Pt | o S
: ®
= Daily data

Skovde Linkoping

= \Weekly composites
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Satellite observations of cyanobacteria

Compilation of the last 7 days (20220625 - 20220701)
Cyanobacterial blooms have been observed during the current week in the
Northern, Central and Southeastern Baltic as well as in the Gulf of Finland
and the Bothnian Sea.

J. Oberg

25 June to 1 July, 2022

Compilation of the last 7 days (20220809 - 20220815)

Over the past week, accumulations of cyanobacteria have been observed
several times from the Southwestern Baltic to the Northern Baltic, in the
Southern and Northern Sea of Bothnia, in the Sounds and in the Gulf of
Finland, and a few times in the Kattegat, in the Belts, in the Archipelago Sea,
in the Sea of Aaland and in the Quark.

J. Oberg

9 - 15 August 2022




Recent publication SMHI

Cyanobacterial bloom 2002-2020
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Bulletin on algae situation

Phytoplankton analysed by microscopy

Chlorophyll - proxy for total biomass

Bulletin produced after cruise with R/V
Svea

SMHI AlgAware "

Oceanographic Unit ALGAL SITUATION IN
No 4 April 2022 MARINE WATERS SURROUNDING SWEDEN
Sammanfattning

I Skagerrak var bide de totala cellantalen och biodiversiteten liga pi A17 medan diversiteten var hégre pa Sliggo.
Pa Sliggd aterfanns den toxinbildande dinoflagellaten Dinophysis norvegica™ i ritt héga cellantal. I Kartegatt, vid forsta
provtagningstillfillet pd Anholt E, var vattnet stratifierat ner till 10 m, det djupet vixtplankton tas pa. Detta resulterade i
hoga cellantal. Vid andra provtagningstillfillet hade vattnet blandats om och ett mer normalt vixtplanktonsambhille visade
sig. N14 hade laga cellantal och diversitet. De integrerade klorofyllhalterna var normala pa samtliga stationer, forutom vid
det forsta provtagningstillfillet pa Anholt E, di de var hégre in normalt.

Bland Os(ersjﬁsmrionema var varblomningen i slutskedet. Nigra typiska virblomningsarter fanns fortfarande, sisom
Skeletonema marinoi och Peridiniella catenata, men det var dven mycket "eﬁer—blomningsaner” sasom Gymnodiniales och
Dinobryon sp. BCSIII-10 var den enda stationen med den filamentésa cyanobakterien Aphanizomenon flosaquae och pa
samtliga évriga stationer 4terfanns den toxinbildande Dinaophysis acuminata®. De integrerade klorofyllhalterna var normala
pa samtliga stationer och visade pa att virblomningen var i sitt slutskede.
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Abstract

In the Skagerrak, both cell abundance and diversity were low at A17, the diversity was however higher at Sliggo. At Sliggo
the toxin producing dinoflagellate Dinophysis norvegica™ was present in quite high cell numbers. In Kattegat, at the first
sampling occasion at Anholt E the water was stratified down to 10 m, the depth at which phytoplankton are sampled. This
resulted in high cell numbers. At the second sampling occasion the water column had been mixed, resulting in a more normal
phytoplankton community. N14 had low cell abundance and diversity. The integrated chlorophyll concentrations were
normal at all stations, except at the first sampling occasion at Anholt E, where they were higher than normal.

Among the Baltic stations the spring bloom was coming to an end. Some typical spring bloom species were still present
though, such as Skele marinoi and Peridiniella catenate. There were also a lot of “post spring bloom species” such as
Gymnodiniales and Dinobryon sp. BCSIII-10 was the only station where the filamentous cyanobacteria Aphanizomenon
flosaguae was present and at all other stations the toxin producing Dinophysis acuminata® was found. The integrated
chlorophyll concentrations were normal at all stations indicating the end of the spring bloom.
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R/V Svea Ferrybox

Continuous flow of sea water

Data collected every minute
= Salinity

» Temperature

= Chl. fluor

= Phycocyanin fluor.

» Phycoerythrin fluor.

= CDOM fluor.

m pH

Data collected every 10-20 min.

" pCO>

= pH

» Phytoplankton - IFCB
Water sampling device
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R/V Svea, 13-19 July 2021
Chl. fluor. at4 m

R/ Svea, 13-19 July 2021

Phycocyanin fluor. at4 m

Longitude -

1 chl. fluor.

28 ‘ .20
15

1.0

A Phycoc. fluor,

R
. o

Y. e . .

”
.
) A\l

4 )

\

\ I g

-
12




IFCB on R/V Svea SMHI
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= |FCB part of FerryBox underway system
= Continuous flow of sea water
=  Sampling every 20 minutes

» Latitude and longitude in hdr-file

IFCB part of FerryBox underway system



Latitude

Some results from cruise in May 2022

Svea IFCB May 2022
Sampling locations (n = 242)
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Photos of plankton from the Imaging FlowCytobot. Left to right:

Top row: Pedinella catenata, Dinophysis acuminata, Dinophysis norvegica and Tripos
muelleri, middle row: Strombidium sp., Mesodinium rubrum and an unidentified diatom,
bottom row: Aphanizomenon flos-aquae and Nodularia spumigena. The scale in the

images varies.



Shellfish harvesting in Sweden

A mussel farm at Tangesund, Sweden. Photo Bengt Karlson
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Study at musselfarm in Tangesund in 2016 SMHI
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IFCB from WHOI Raft with instruments Examples of images from IFCB



Vertical profiling with IFCB WViHI




Lingulodinium polyedra
producer of yessotoxins

Lingulodinium polyedra
Utermohl
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Alexandrium pseudogonyaulax SMHI
producer of goniodomin

Alexandrium pseudogonyaulax Alexandrium pseudogonyaulax
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Dinophysis acuminata
producer of DST
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Dinophysis acuminata
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Abundance, cells L

Rhizosolenia and Pseudosolenia
no toxins

Pseudosolenia calcar—-avis Rhizosolenia/Pseudosolenia
Utermohl IFCB
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Dictyocha - naked stage
\

cf. Naked Dictyocha sp.

Dictyocha speculum Dictyocha naked
IFCB IFCB
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Similar to

Vicicitus globosus

Dictyocha spp. fish killer

Dictyocha fibula
Uterméhl
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Dictyocha speculum is a
synonym of Octactis
speculum

Dictyocha speculum
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Summary

Satellite remote sensing for high biomass blooms, mainly cyanobacteria

Bio-optical sensors in FerryBox systems, buoys and on research
vessels

Imaging FlowCytobot

* Provides detailed information at species or genus level

» Cell abundance and biovolume/biomass

» Study at mussel farm using profiling setup revealed previously
unknown natural variability

* New IFCB deployed on R/V Svea
» Cruises carried out in May and July 2022

» Obsrvations of cyanobacteria successful - largea colonies
overlooked?

* Fully operational in 20237
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