Phytoplankton Communities Study

-HPLC pigment analysis-

Metadata-info

Julia Uitz1, Joséphine Ras1, Hervé Claustre1 & Brian Griffiths2
1 Laboratoire d’Océanographie de Villefranche 

Quai de La Darse - B.P. 8 - 06238 Villefranche-sur-Mer

Tél. : +33 (0)4 93 76 37 22

Fax : +33 (0)4 93 76 38 73

Email : uitz@obs-vlfr.fr; jras@obs-vlfr.fr; claustre@obs-vlf.fr

2 CSIRO Division of Marine Research

GPO Box 1538, Hobart, Tasmania Australia 7001

Tel:  +61 3 6323 5222

Fax: +61 3 6232 5000

Email:  Brian.Griffiths@csiro.au

Determination of the biomass and composition of phytoplankton communities in the two contrasted environments of the KEOPS cruise area of the Southern Ocean.

Détermination de la biomasse et de la composition des communautés phytoplanctoniques dans deux zones contrastées de la zone d’étude de la campagne KEOPS dans l’Océan Austral.

Overview of the project

The KEOPS cruise offers the opportunity to improve our knowledge of the phytoplankton community composition and distribution in southern waters which tend to favour particular assemblages with respect to those of temperate regions, and in contrasting trophic environments such as the HNLC zone and the bloom region of the Kerguelen Plateau.

The HPLC (High Performance Liquid Chromatography) technique allows the determination of the chlorophyll a (universal indicator of the phytoplankton biomass), and of a suite of accessory pigments (carotenoids and chlorophylls) used as biomarkers of diverse phytoplankton taxa or groups.

Our first objective is to determine the phytoplankton community biomass and composition using HPLC-determined pigments.

Phytoplankton pigment are specific to phytoplankton groups, and can also be assigned to size classes, such as micro- (> 20 µm), nano- (2-20 µm), and picophytoplankton (< 2 µm). Thus, our second objective is to test the reliability of the relationship between size and pigment content, by determining the pigment composition in three size fractions. To allow the comparison with previous studies, and for methodological convenience, the three size fractions chosen here are as follows: (i) > 10 µm, (ii) 2–10 µm, and (iii) 0.4–2 µm.

Our last objective is to study the potential relationships between the phytoplankton community composition and the photosynthetic properties of the algae. Thus, samples for phytoplankton pigment measurements were collected simultaneously (i.e. sampled on same rosettes) as those for P-E experiments and primary production incubations. 

Parameters and Methodology

Both whole samples and size fractions were made during the cruise:

· For the whole samples, between 1.5 L and 2.8 L of sea water were filtered through 25-mm Whatman GF/F glass-fiber filters (pore size = 0.7 µm).

· For size fractions, between 1.5 L and 2.8 L of sea water were filtered through 47-mm Osmonics polycarbonate filters, using filters with pore sizes of 10 µm, 2 µm and 0.4 µm.

The filter pads were placed in cryotubes and stored in nitrogen until laboratory analysis. Filters will be analysed according to the following procedure. Samples are extracted in 3mL HPLC-grade methanol for 1 hour minimum and the clarified extracts are then injected (within 24 hours) onto a reversed phase C8 Zorbax Eclipse column (dimension: 3 x 150 mm, 3.5 µm pore size). Instrumentation comprises an Agilent Technologies 1100 series HPLC system with diode array detection at 450, 667 and 770 nm. The HPLC analytical procedure is derived from the method described by Van Heukelem et al. [2001].
Sampling Strategy

There were two types of stations: 

· Transect stations, where stock CTDs were done to describe the whole water column to depths of 300m.

· Long production stations and transect production stations, for which both production and stock CTDs were done. Production CTDs were done to support 24 hours deck incubation production experiments.

Both whole samples and size fractions were made on each production and stock CTD. Samples for pigment determination and P-E experiments were systematically collected from same CTDs and same Niskin bottles.

The stations, CTD numbers and a summary of sampled depths are given in Table 1.

Table 1: Sampling sites during KEOPS.
	Station
	CTD
	HPLC

	Type
	Number
	Type
	Number
	Whole sample
	Size fractions

	24h station
	A3 #1
	production
	007
	6 depths
	4 depths

	 
	A3 #1
	stock
	008
	9 depths
	 

	Transect A
	A11
	stock
	010
	9 depths
	4 depths

	
	A9
	stock
	015
	10 depths
	surface

	
	A7
	stock
	018
	10 depths
	surface

	
	A5
	stock
	021
	10 depths
	3 depths

	
	A3
	stock
	024
	10 depths
	surface

	 
	A1
	stock
	026
	10 depths
	3 depths

	24h station
	A3 #2
	stock
	030
	11 depths
	 

	24h station
	C11 #1
	production
	040
	8 depths
	

	
	C11 #1
	stock
	041
	10 depths
	3 depths

	 
	C11 #1
	production
	045
	8 depths
	3 depths

	Transect B
	B11
	stock
	052
	10 depths
	3 depths

	
	B9
	stock
	056
	10 depths
	surface

	
	B7
	stock
	058
	10 depths
	surface

	
	B5
	stock
	063
	10 depths
	

	
	B5
	production
	064
	8 depths
	surface

	
	B3
	stock
	066
	10 depths
	surface

	 
	B1
	stock
	069
	10 depths
	3 depths

	24h station
	A3 #3
	stock
	075
	10 depths
	

	 
	A3 #3
	production
	076
	8 depths
	3 depths

	24h station
	C11 #2
	stock
	081
	10 depths
	

	 
	C11 #2
	production
	082
	8 depths
	3 depths

	Transect C
	C9
	stock
	086
	10 depths
	surface

	
	C7
	stock
	089
	10 depths
	surface

	
	C5
	stock
	093
	9 depths
	

	
	C5
	production
	094
	7 depths
	2 depths

	
	C3
	stock
	098
	10 depths
	surface

	
	C1
	stock
	101
	7 depths
	

	 
	C1
	production
	102
	6 depths
	2 depths

	24h station
	Kerfix
	stock
	105
	10 depths
	

	 
	Kerfix
	production
	107
	7 depths
	3 depths

	24h station
	A3 #4
	stock
	111
	10 depths
	

	
	A3 #4
	production
	112
	8 depths
	3 depths


Data file description 

The measured pigments are listed in Table 2.
Table 2: Pigments measured, their definition and their limits of quantification (LOQ) during analysis of the KEOPS samples. Results are presented in mg pigment m-3.
	Pigment
	Definition
	LOQ

	Chlorophyll c3
	
	0.0020

	Chlorophyll c2
	
	0.0020

	sum Chld a
	Sum of Chlorophyllides a
	0.0006

	Peridinin
	
	0.0005

	sum Phbd a
	Sum of Phaeophorbides a
	0.0003

	19'-Butanoyloxyfucoxanthin
	
	0.0007

	Fucoxanthin
	
	0.0007

	Neoxanthin
	
	0.0007

	Prasinoxanthin
	
	0.0007

	Violaxanthin
	
	0.0007

	19'-Hexanoyloxyfucoxanthin
	
	0.0007

	Diadinoxanthin
	
	0.0010

	Alloxanthin
	
	0.0011

	Diatoxanthin
	
	0.0011

	Zeaxanthin
	
	0.0011

	Lutein
	
	0.0012

	Divinyl Chlorophyll b
	
	0.0003

	Chlorophyll b
	
	0.0003

	TChlb
	Chlorophyll b + Divinyl Chlorophyll b
	0.0003

	Divinyl Chlorophyll a
	
	0.0004

	Chla
	Chlorophyll a + allomers + epimers
	0.0004

	Tchla
	Chlorophyll a + Divinyl Chlorophyll a + sum of Chlorophyllides a
	0.0004

	b-Carotene
	
	0.0011

	Phaeophytin a
	
	0.0003


Size fractions:

Concerning specifically pigment determinations for the three size fractions, a column has been added to the normal database scheme (labelled “Size fraction”). It indicates the name of the corresponding size fraction, as follows:
small: 0.4–2 µm
medium: 2–10 µm
large: > 10 µm
References for Methodology
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