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Primary production & protists -- spatial variability --
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Zooplankton biomass -- Calanus copepods
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expected consequences - various levels

Body size
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The changes within marine food webs in the Arctic
have effects on the global biochemical cycles

Buesseler et al. 2007, IMR



Thus the studies of the relative roles of diverse plankton
size fractions are now highly desirable

sediment traps bottles nets




Normalized Biomass Size Spectrum

Alternative approach to

-- taxonomic
-- production
— | -- trophic

-- response to perturbations
studies of pelagic ecosystems
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High resolution -- automatic -- simultaneous measurements
of size structure & CTD & chlorophyll fluorescence

Laser In Situ Scattering and Transmissometry Laser Optical Plankton Counter
1-250 um 100 um - 3.5 cm




Latitudinal and vertical gradients in structure and
distribution of size-fractionated plankton
in the eastern Fram Strait region

Trudnowska E.; Sagan S.; Basedow S.; Zhou M.; Blachowiak-Samolyk K.
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Objective:

Size structure of particles and plankton
as a function of a few size metrics
analyzed along diverse gradients:
* environmental : water masses & chlorophyll

e spatial : latitudinal & regional & vertical

. -
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Methods: data collection
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Methods: Instrumentation

LISST (1 - 250 pm) : sizes & volume (pL/L)

Coductivity - Temperature — Depth sensor
Fluorometer

E. Trudnowska, IOPAS Poland



Methods: size classification & size metrics
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Results -- the environment - water masses & chlorophyll

Ocean Data View.
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Results -- size metrics -- environment

log,,(biovolume spectrum in m®)
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Results: vertical variability

Temperature Salinity Density Chlorophyll fluorescence
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Results: horizontal distribution
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Results: horizontal variability

-0.60 .
* L]
° °© ®
3 -0.70 s ° Soe
] o 8
1] .
2 .0.80 o H o*
z o o L]
o © NS
° 8, : - ®
090} °@ L1
* L]
.
-1.00 L
L]
77.0 78.0 79.0 80.0 81.0
Latitude
B 70,
.
60)
3
5]
g 50
= e o
o °
& 40 ®
° 30, * *
5 .
o 20 * *»
= ° .
. *
10] % ’0 . § Lt
L% B ¢ .
77.0 78.0 79.0 80.0 81.0
Latitude

NBSS slope

Trophic transfer efficiency

-0.60

° e Raw Data
~ Group Medians|
H *
-0.70 . . s s
L] I
L]
0.80 8 s o .
L4 °
8 i (]
09| ¢ L
L}
L
.
-1.00 .t
L]
coastal  offshore  exterior plateau
Region
7
60 -
¢ Raw Data
50 ~ Group Medians
g *
40
- .
30; * *
20, . s
* +
* ¢ $
L ‘ $ ¢
0 .

coastal

offshore  exterior  plateau

Region

Mean Size BV (mm ESD)

Size diversity (H)

2000 200
1800 - _ 1800 "
fa)
1600 E @ 1600 A
€ A x
1400 A E 1400 4
1200 & @ A @ 1209 4 A A
1000 A 2 A AL 8 A 4 4
4 @ 1000 —x—
800 » A 3 L ou § & ‘
a t‘ i A 2 800 4
600
A ﬁ A ‘ A 8ol h A Raw Data
400 A A 400 A A ~ Group Medians
A A L I
200 200 i
77.0 78.0 79.0 80.0 81.0 coastal  offshore  exterior  plateau
Latitude Region
3.8 38
L] L]
87 . 37 . ® Raw Data
] L] ~ Group Medians
3.6 - "' 36 I
- - L]
35| aw P . B ¥ Ty I
34 - Ll " . g ] |
E ] l 34
[ | 'g =
33 ' . ) HIET .
N .
" (%)
2 S . s2| | .
31 L} 1 ]
O 3.1 P *
3‘077‘0 78.0 79.0 80.0 81.0 30 “coastal offshore  exterior plateau
Latitude Region

E. Trudnowska, IOPAS Poland



0000000000 gg g0 000000

« the spatial gradients (vertical and latitudinal) were more significant in
terms of the variability in the size structure of P&P than the
environmental gradients (chlorophyll fluorescence, water masses)

bigger organisms than Atlantic-origin waters, the trophic interactions
were similar among all different types of water masses

« small and diverse organisms in the uppermost layers were separated
from bigger organisms below that effectively utilized the phytoplankton
standing stocks.

. » although Polar-origin waters were more productive and contained

* the importance of the nano- fraction was higher at exterior and coastal
locations compared to the offshore and plateau stations.

* apositive trend of most of the P&P size metrics (NBSS slope, mean size,
ratio between mesozooplankton fraction to nano- and micro- fractions)
towards northern locations reflect the changes in P&P size structure
along the pathway of AW passage to the Arctic Ocean.



Discussion: methodological challange
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Discussion: diverse players

Volume spectrum of
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Discussion: species exchange & individual size response
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Discussion: horizontal variability of protists
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Discussion: not only differences in taxa,
but also in succession & ontogeny
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Discussion: trophic consequences

diatoms
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