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Plankton: NOT attractive, NOT charismatic, even not commercially
important as fish but... the basis of marine ecosystem food chain
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Motivation:

Increased contribution of small sized plankton taxa - one of
negative consequences of global warming.

What is the state in the largest, but scarcely described Spitsbergen
fijord (Isfjorden)?
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PicMac

|s size so crucial? - complex examination of plankton size
structure in the warming European Arctic

Aims:

1. to provide complex examination of plankton from pico-
through nano-, micro-, meso- to macroplankton

2. to verify a hypothesis about elongation of Arctic food web

(by heterotrophic ciliates and dinoflagellates) within
plankton communities
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Plankton - body-sized classification

Picoplankton <3 pm

Nanoplankton 3-20 pm: ‘
-autotrophic &_
-heterotrophic

Microplankton >20 um:
-autotrophic Dk )

-heterotrophic |

Mesozooplankton >180 um
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High resolution - automatic - simultaneous measurements of
size structure & CTD & chlorophyll fluorescence

LISST LOPC

Laser In Situ Scattering and Transmissometry Laser Optical Plankton Counter
1-250 um 100 pum - 3.5 cm
Sizes & volume (uL/L) Sizes & counts (ind./m?3)
Particle size distrubution -> mm3/m?3 Abundance and size distribution -> mm3/m?3
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LISST?
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High-resolution spatio-temporal distribution of a coastal phytoplankton
bloom using laser in situ scattering and transmissometry (LISST)
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Latitudinal and vertical gradients in structure el
and distribution of size-fractionated plankton -
in the eastern Fram Strait region

Trudnowska E., Sagan S., Basedow S., Zhou M.,
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Transect of plankton measurements:
from Billefjorden (st. BAB) to Adventfjorden (st. ISA)

. 13°E 14°E 15°E - 16°E 17°E - 18°E
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" i
Summer measurements t 1

4 years (2013-2016):

Chlorophyll a concentrations;

* Niskin bottles for nano- and microplanktonic protists
(taxonomic composition and abundance);

* Net samples for mesozooplankton enumeration and
taxonomy;

e Transect Laser Optical Plankton Counter (LOPC- CTD —
Fluorometer) continuous measurements along transect.

2 years (2015-2016):

e Optical - a combination of Laser In-Situ Scattering,
Transmissometry (LISST-100x) and Laser Optical Plankton
Counter (LOPC) measurements for wide particles/
plankton-size structure (between 1 um to 10 mm).
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Traditional sampling:
net/Niskin bottles

Protists, chlorophyll a sampling
at 3 stations: BAB, ISF3 and ISA
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Innovative:
LISST

vs.

Continuous measurements in the upper 60
m from Billefjorden (BAB) to Adventfjorden
(ISA) along 60 km transect from BAB to ISA
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Traditional:
plankton net sampling

Zooplankton sampling
at 3 stations: BAB, ISF3 and ISA
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Innovative:
LOPC

LOPC- CTD — Fluorometer
Continuous measurements in the upper 60 m
from Billefjorden (BAB) to Adventfjorden (ISA)
along 60 km transect from BAB to ISA
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Environmental conditions

ISA ISF3 BAB

Temperature
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Vertical distribution of plankton size fractions in biovolumes (mm3 m-3) (2015-2016)
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Vertical distribution of large zooplankton fraction in biovolumes (mm3 m-3)

(2015-2016)
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Biovolumes (mm?3 m-3) from microscopic analysis

nanoplankton
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Share (%) of protists and mesozooplankton in total plankton biovolume (mm3 m3)
traditional methods
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Share (%) of protists and mesozooplankton in total plankton biovolume (mm3 m3)
innovative methods

ISF3 BAB
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Traditional vs. optical methods - comparison (biovolumes, mm3 m-3)

NANOPLANKTON
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Linking traditional with innovative, high-resolution measurements -
a step towards more complex picture of relationships between
different plankton size fractions.

Spatial distribution and qualitative/quantitative structure of
plankton community differed along the environmental gradient of
Isfjorden (glacier run-off vs. advection of Atlantic waters).
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What next?
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Summer Kongsfjorden measurements (2014 & 2015):

* Chlorophyll a concentrations

e Niskin bottles for nano- and microplanktonic protists (taxonomic composition and
abundance)

 Net samples for mesozooplankton enumeration and taxonomy
* LISST/LOPC- CTD-Fluorometer continuous measurements along transect.

» Stable isotopes of nitrogen (6'°N) and carbon (63C)
* Picoplankton fraction (autofluorescence, DAPI)
* Nutrients

Phytoplankton Zooplankton

diatoms 20 - 300 pm
other phototrophs < 20 um >200 pm

Phytoplankton Microplankton Mesoplankton
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cryptophytes & dinoflagellates ciliates & dinoflagellates
<20 pm other heterotrophs > 20 um >200 ym
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