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Context

• Taxonomic,	phylogenetic,	functional	biodiversity	

• Body	size	considered	a	“master	trait”,		
but	other	morphological	features	often	ignored	

• Can	be	measured	from	image-data		
—>	automated	|	objective	|	taxa	independent	|	big	data
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What	about		
morphological	diversity

?
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1) Extraction of morphological traits
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45	morphological	traits	
—>	size	|	shape	|	grey	level	|	symmetry

Time	series	at	Point	B	in	Villefranche,	France	(NW	Mediterranean)	
12	years	|	weekly	samplings	of	zooplankton	
—>	845812	images



2) Morphological space
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3) Definition of “morphs”

6

observa`on-weighted	k-means	clustering

small, 
circular

large, long 

dark, 
contrasted

light



4) Morphological diversity indices
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4) Morphological diversity indices

7

as	developed	for	func`onal	diversity	(Villager	et	al.	2008;	Mouillot	et	al.	2013)

Morpho

Proportion	of	occupied		
morhological	space

Diversity	within	the		
total	diversity	fraction

Homogeneity	of	differences	
in	appearances

Morpho Morpho
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5a) Trends
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M
orph.	Richness

GLS	on	de-seasonalized	`me	series	(STL)

M
orph.	E>veness

M
orph.	Divergence

overall	trend	of		

impoverishment

increase	in	morphological	

richness	&	divergence



5b) Seasonal signal
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5b) Seasonal signal
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seasonality	in	morph.	diversity	opposite	to	
	

plankton	concentra`on	(zo
o,	phy)	&	nutrients



Conclusion

• It	is	possible	to	define	groups	of	morphological	similar	individuals	based	on	
image-derived	features	(morphs	=/=	taxa!)	

• Long-term	trend	&	seasonal	signal	in	morphological	diversity	

• Increasing	diversity	likely	represents	niche	differentiation		
under	impoverishment
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Thank you for your attention!
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…&	all	those	involved		
in	the	sampling	process!
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