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Plankton:	NOT	aOrac.ve,	NOT	charisma.c,	even	not	commercially	

important	as	fish	but…	the	basis	of	marine	ecosystem	food	chain	
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Copepods	



Mo.va.on:		
	

Increased	contribuXon	of	small	sized	plankton	taxa	-	one	of	

negaXve	consequences	of	global	warming.	
	

What	is	the	state	in	the	largest,	but	scarcely	described	Spitsbergen	

[ord	(Is[orden)?	

hOp://blueplanetsociety.blogspot.no/2015_03_01_archive.html	

Ins.tute	of	Oceanology	Polish	Academy	of	Sciences,	Sopot,	Poland		

ASSW	2017	Prague,	4-8	April,	2017	



PicMac		
	

Is	size	so	crucial?	-	complex	examinaXon	of	plankton	size	

structure	in	the	warming	European	ArcXc	

	

	

Aims:	

	

1.  to	provide	complex	examinaXon	of	plankton	from	pico-	

through	nano-,	micro-,	meso-	to	macroplankton	

2.  to	verify	a	hypothesis	about	elongaXon	of	ArcXc	food	web	

(by	heterotrophic	ciliates	and	dinoflagellates)	within	

plankton	communiXes	

Ins.tute	of	Oceanology	Polish	Academy	of	Sciences,	Sopot,	Poland		

ASSW	2017	Prague,	4-8	April,	2017	



Plankton	-	body-sized	classifica.on	
	

Picoplankton	<3	µm	

										

Nanoplankton	3-20	µm:		

												-autotrophic		

												-heterotrophic									

	

Microplankton	>20	µm:	

						-autotrophic	

						-heterotrophic		

	

	Mesozooplankton	>180	µm	
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High	resolution	-	automatic	-	simultaneous	measurements	of	

size	structure	&	CTD	&	chlorophyll	:luorescence	

LISST	
Laser	In	Situ	Scattering	and	Transmissometry	

1	–	250	µm		
Sizes	&	volume	(µL/L)	

Particle	size	distrubution	–>	mm3/m3		
	

LOPC	
Laser	Optical	Plankton	Counter	

100	µm	–	3.5	cm	
Sizes	&	counts	(ind./m3)	

Abundance	and	size	distribution	->	mm3/m3		
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LISST?	
	



La.tudinal	and	ver.cal	gradients	in	structure		

and	distribu.on	of	size-frac.onated	plankton		

in	the	eastern	Fram	Strait	region	

Trudnowska	E.,	Sagan	S.,	Basedow	S.,	Zhou	M.,	

Blachowiak-Samolyk	K.	(in	review	Limnology	&	

Oceanography)	
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Transect	of	plankton	measurements:		

from	Bille9orden	(st.	BAB)	to	Adven]jorden	(st.	ISA)		
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Summer	measurements	
	

4	years	(2013-2016):	
•  Chlorophyll	a	concentraXons;	

•  Niskin	boKles	for	nano-	and	microplanktonic	proXsts	

(taxonomic	composiXon	and	abundance);		

•  Net	samples	for	mesozooplankton	enumeraXon	and	

taxonomy;	

•  Transect	Laser	OpXcal	Plankton	Counter	(LOPC-	CTD	–	

Fluorometer)	conXnuous	measurements	along	transect.	

		

	

2	years	(2015-2016):	
•  OpXcal	-	a	combinaXon	of	Laser	In-Situ	ScaKering,	

Transmissometry	(LISST-100x)	and	Laser	OpXcal	Plankton	

Counter	(LOPC)	measurements	for	wide	parXcles/

plankton-size	structure	(between	1	µm	to	10	mm).	
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Tradi.onal	sampling:	

	 	net/Niskin	boOles		

ProXsts,	chlorophyll	a	sampling	

at	3	staXons:	BAB,	ISF3	and	ISA		

	

ConXnuous	measurements	in	the	upper	60	

m	from	Bille[orden	(BAB)	to	Advenojorden	

(ISA)	along	60	km	transect	from	BAB	to	ISA	
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Innova.ve:		

	 	 	LISST	

vs.	



Tradi.onal:		

	plankton	net	sampling	

LOPC-	CTD	–	Fluorometer	

ConXnuous	measurements	in	the	upper	60	m		

from	Bille[orden	(BAB)	to	Advenojorden	(ISA)		

along	60	km	transect	from	BAB	to	ISA	
Zooplankton	sampling	

at	3	staXons:	BAB,	ISF3	and	ISA		
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Innova.ve:			

	LOPC	

vs.	



Environmental	condi.ons	
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Ver.cal	distribu.on	of	plankton	size	frac.ons	in	biovolumes	(mm3	m-3)	(2015-2016)	
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Ver.cal	distribu.on	of	large	zooplankton	frac.on	in	biovolumes	(mm3	m-3)	

(2015-2016)	
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Biovolumes	(mm3	m-3)	from	microscopic	analysis	
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Share	(%)	of	pro.sts	and	mesozooplankton	in	total	plankton	biovolume	(mm3	m-3)		

tradi.onal	methods	
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Share	(%)	of	pro.sts	and	mesozooplankton	in	total	plankton	biovolume	(mm3	m-3)	

innova.ve	methods		
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Tradi.onal	vs.	op.cal	methods	-	comparison	(biovolumes,	mm3	m-3)		
	

Vs.	

Vs.	
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Linking	tradiXonal	with	innovaXve,	high-resoluXon	measurements	-	

a	step	towards	more	complex	picture	of	relaXonships	between	

different	plankton	size	fracXons.	

	

SpaXal	distribuXon	and	qualitaXve/quanXtaXve	structure	of	

plankton	community	differed	along	the	environmental	gradient	of	

Is[orden	(glacier	run-off	vs.	advecXon	of	AtlanXc	waters).	
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What	next?	
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Summer	Kongs9orden	measurements	(2014	&	2015):	
•  Chlorophyll	a	concentraXons	

•  Niskin	boKles	for	nano-	and	microplanktonic	proXsts	(taxonomic	composiXon	and	

abundance)	

•  Net	samples	for	mesozooplankton	enumeraXon	and	taxonomy	

•  LISST/LOPC-	CTD-Fluorometer	conXnuous	measurements	along	transect.	

Ins.tute	of	Oceanology	Polish	Academy	of	Sciences,	Sopot,	Poland		

ASSW	2017	Prague,	4-8	April,	2017	

•  Stable	isotopes	of	nitrogen	(δ15N)	and	carbon	(δ13C)		

•  Picoplankton	frac.on	(autofluorescence,	DAPI)	

•  Nutrients	
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