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WATERS

At present only phytoplankt
measured as chlorophyll a and biovolume of

autotrophic and mixotrophic phytoplankton, is used

In phytoplankton assessment for the EU Water
Framework Directive in Sweden for coastal waters.
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Total biovolume is however not providing any
iInformation about the phytoplankton community

It could be a:

Monoculture Include toxic Avery diverse
species community

WATERS
NN

é b udll having
the same total
biovolume
(biomass)

Stockholm

6-7 May 2015/ Helena Hoglander, Department of Ecology, Environment and Plant Sciences University



WATERS

WATERS gradient studies 2012 and 2013 in the
Baltic Proper are here used as a model to
Illustrate important constraints when
developing taxonomic composition indicators
for phytoplankton for the Baltic Sea
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WATERS gradient studies 2012 and 20131 along the

coast of Ostergdtland, Sweden
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ATER
WATERS gradient studies 2012 and 20131 along the w

coast of Ostergdtland, Sweden

T xS U NS "~ .., O At these seven stations
A Q@ following was
% sampled/measured:
Norrképing 1B
g OB - Temperature
i - Salinity
7 A - Chlorophyll a (0 and

0-10 m)

? - Phytoplankton (0-10m)
TF

- Inorganic nutrients
(NO,/NO,, NH,, PO,,

KRF SiO,)

- Total nitrogen and total

phosphorus

Sampling:

- Mid June, mid July, mid
P T August, 2012 and 2013.
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WATERS gradient studies 2012 and 20131 along the

coast of Ostergdtland, Sweden
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O Atthese stations
following was
sampled/measured:

- Although limited in temporal and spatial

resolution, these gradients are here used to
point out some important constraints that
must be taken in consideration when
developing indicators for phytoplankton

taxonomic composition.

Hafok AB 2012-05-02

Sampling:
- Mid June, mid July,
mid August, 2012 and
2013.
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Surface 0 m, salinity
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(Mean values for all six
samples per station)
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Surface O m, Total Nitrogen (umol/L)
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Surface O m, Total Phosphorus (umol/L)
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Surface 0 m, NO,+NO;+NH, (L mol/L)
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Surface 0 m, PO,-Phosphorus (umol/L)
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0-10 m, Chlorophyll a (ng/L)
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WATERS
0-10 m, Phytoplankton biovolume (mMm3/L) /NN
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. . WATERS
Phytoplankton groups (used in this AN

presentation)

Small unidentified flagellates and

Others uniceluiar species
Euglenophyceae
Prymnesiophyceae
Prasinophyceae
Nostocophyceae

W Litostomatea

m Dinophyceae

B Diatomophyceae

W Cryptophyceae

B Chrysophyceae R

B Chlorophyceae %@,
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Phytoplankton composition changes
during the season and between years

Example: Station IS
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Prymnesiophyceae

1 Prasinophyceae
1 Nostocophyceae
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B Dinophyceae
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B Chlorophyceae

6-7 May 2015/ Helena Hoglander, Department of Ecology, Environment and Plant Sciences

.
1
Stockholm
University

S

aﬁx
Q

JERS/
Opy>



Phytoplankton composition changes during the WATERS

season and between years (cont.) IAA
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: e WATERS
Phvtoplankton species composition
oy g P ANN

can change between years

Example: Station 1B Diatoms
important both
1B 2012 and 2013 in
2012 June 12 June but different
Small 2012 2013 2012 2013 2012 2013 -

Chaetoceros 1.0 1
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2013

Stations with similar salinity have also
similar phytoplankton composition
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Stations with similar salinity have also
similar phytoplankton composition
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WATERS
Difficulties to separate salinity and
pressure effectseé
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y . gradient it is not possible

o g i _
Salinity V to separate what is the
: effect of the nutrients and
T s N e G what is the salinity effect.
Total E H ? ; E
Nitrogen . ﬁ 3
(average at \ &,
surface) u;w%f’:

IS 1B OB TF KRF KAF LD /‘vn' : S‘I*NO
Stockholm
6-7 May 2015/ Helena Hoglander, Department of Ecology, Environment and Plant Sciences Un1ve1’51ty

,0



_ WATERS
Difficulties to separate salinity and
pressure effectsé

A If the salinity changes along the nutrient
gradient it is not possible to separate what is
an effect of the nutrients and what is the

salinity effect.

A Preferably, an index using phytoplankton
composition information should be
developed for different salinity intervals.
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_ _ | WATERS
Lack of data in pressure (nutrient) gradients /NN

Example:

All stations included in Only stations in salinity interval 5.8-
comparision. A significant 6.3 included in comparision. No
relationship between total significant relationship between
biovolume and Total Nitrogen. Total biovolume and Total Nitrogen.
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WATERS
NN

Some species can not consistently be identified to
species level in ordinary light microscope

No resting spores found in filament
mmm) Dolichospermum sp.

Resting spores arround heterocyte
mmm) Dolichospermum lemmermannii

Higher taxonomic level

should then be used

when comparing @wi‘%ﬁ

stations or datasets. Dolichospermum spp. %, ¥
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Different nutrient sources
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0 m,
NO,+NO,;+NH,
(umol/L)

Run-off and local
point sources are the
source of inorganic
nitrogen in the inner
parts of the
gradients.
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WATERS

Different nutrient sources AN
o _ 07 0 m, PO4-
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Occurence of N,-fixing cyanobacteria

species Nodularia spumigena
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Nodularia spumigena,
an important nitrogen
fixing cyanobacteria
species for the Baltic is
only occuring at stations
with salinities between
5.8-6.3 (and only in low
numbers these two
years).

Nodularia blooms are
generally developing
In offshore areas and
may be a poor
Indicator for coastal
areas.
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