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• Horizontal	partitioning	
• Longhurst	provinces	
(Longhurst	1995)	

• Mesopelagic	provinces	
(Reygondeau	et	al.	2018)	

• Latitudinal	bands

Longhurst	Provinces

Reygondeau	mesopelagic	Provinces

Which	plankton	groups	dominate	the	community?		

Which	geographical	partitioning	is	relevant	to	describe	plankton?
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2800	samples	distributed	worldwide
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UVP plankton	
concentrations	(28	taxa)

marine	snow	and	bulk	
concentration

Abiotic	data

Biotic	data

UVP	deployment

UVP
Lombard	et	al.	2019	(adapted)
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500	m

Epipelagic	layer

Upper	mesopelagic	layer

Max	between	pycnocline	and	
Zeu	(Reygondeau	et	al.	2018)

2795	profiles

1863	profiles

Dynamic	definition	of	epipelagic	layer

Q1	=	49	m	
med	=	85	m	
Q3	=	121	m
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Description	of	plankton	communities
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Layer-wise Sp	1 Sp	2 Sp	3 Sp	4 Sp	5

Station	1

Station	2

…

Station	n

Community	level

Relationship	among	
organisms	and	with	

environment

Broad	plankton	communities	
types

Communities	geographical	
distribution

Plankton	concentrations

1295.3 Principal Component Analysis

PCA - scaling 1
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Fig. 5.4  PCA biplots of the Hellinger-transformed fish species data

Hellinger’s	transformation

PCA

HAC

Map
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Plankton	organisms	seen	by	UVP
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Average	concentration	over	0-500	m	for	all	profiles	

700	000	living	organisms
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Average	concentration	over	0-500	m	for	all	profiles	

700	000	living	organisms

Trichodesmium PhaeodariaCopepoda Rhizaria_others

Rhizaria
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Projection	of	epipelagic	stations	on	first	two	PCA	axes,	with	taxonomic	classes	and	environmental	variables.

Description	of	plankton	communities	—	epipelagic	layer
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temp

trophic 
richness
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Plankton	clusters
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copepods

rhizarians

trichodesmiums
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Projection	of	mesopelagic	stations	on	first	two	PCA	axes,	with	taxonomic	classes	and	environmental	variables.

Description	of	plankton	communities	—	upper	mesopelagic	layer
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Projection	of	mesopelagic	stations	on	first	two	PCA	axes,	with	taxonomic	classes	and	environmental	variables.

Description	of	plankton	communities	—	upper	mesopelagic	layer

Introduction Material	and	methods Results Discussion

4321Plankton	clusters

trophic richness

temp



11

Longhurst	provinces	(epipelagic	layer)

Mesopelagic	provinces	(Reygondeau	et	al.	2018)

Quantify	the	part	of	variance	
explained	by:	

• local	and	immediate	environment	from	in-
situ	data	

• latitudinal	bands	

• climatology-based	regions	

• a	maximal	model		

• a	null	model

Comparison	among	regionalisations
Layer-wise

Introduction Material	and	methods Results Discussion

Same	approach	to	test	seasonal	and	circadian	cycles	effects
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Part	of	plankton	data	variance	
explained	by	each	partitioning.

Upper	mesopelagic	layerEpipelagic	layer

Maximal	model Null	model

Longhurst	Provinces Latitudinal	bands

Local	environment Mesopelagic	provinces

R2adj	=	56.1% R2adj	=	42.6%

Introduction Material	and	methods Results Discussion

Comparison	among	regionalisations
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Epipelagic

upper	
Mesopelagic

TrichodesmiumCopepoda

Copepoda Phaeodaria Rhizaria

Rhizaria

Plankton	communities	structure
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Epipelagic

upper	
Mesopelagic

TrichodesmiumCopepoda

Copepoda Phaeodaria Rhizaria

Rhizaria

Plankton	communities	structure
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Stronger 
structure

temp
trophic richness

Regional	scale
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Next	steps Thanks	to	all	co-authors,	cruise	
leaders,	technicians	and	funders


