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Biological traits analysis for ecosystem 
functioning

A description of species/assemblages in terms of their ecological characteristics, 
rather than taxonomic identity

A different currency for ecological investigation, a ‘package of traits’
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Biological traits analysis for assemblage 
functioning

Deposit 
feeder

Burrowe
r

No 
migration

Scavenger

Burrower

Crawler

Horizonta
l 

migration

Deposit 
feeder

Burrowe
r

No 
migration

Filter 
feeder

Burrowe
r

No 
migration

Scavenger

No 
migration

No 
migration

No 
migration

Filter 
feeder

Deposit 
feeder

Deposit 
feeder

Burrowe
r

Burrowe
r

Burrowe
r

Burrower

Horizonta
l 

migration

Crawler

Burrowe
r

Burrowe
r

Burrowe
r

Burrower

Scavenger

Filter 
feeder

Deposit 
feeder

Deposit 
feeder

Crawler

No 
migration

No 
migration

No 
migration

Horizonta
l 

migration



Uses of biological traits analysis

Differences in function 
over space and time:

Individual traits



Uses of biological traits analysis

Differences in function 
over space and time:

Assemblages

Weigel et al. (2015) Maintained functional diversity in benthic communities in spite of diverging functional identities. Oikos. 



Uses of biological traits analysis

Differences in function over 
space and time:

Describing human impacts

Hypoxia
Aggregate extraction

Environmental restorationHarbours

Pollution Fishing

Minimal impact 
compared to 
natural variationContaminant effects, 

particularly cadmium

Krumhansl et al. (2016) Using species traits to assess 
human impacts on near shore benthic ecosystems in 
the Canadian Arctic. Ecological Indicators, 

Oug et al. (2012) Biological traits analyses in the study of pollution 
gradients and ecological functioning of marine soft bottom species 
assemblages in a fjord ecosystem. J. Exp. Mar. Bio. Ecol.  



Uses of biological traits analysis

Biodiversity function relationships:

Redundancy

Marine	benthic	ecological	functioning	over	decreasing	taxonomic	richness.	
Tornroos et	al.	(2015).	J.	Sea.	Research	98,	49-56



Data! Progress!

Individual datasets to online 
databases



Where are we?

Time to ask whether this is worthwhile
Systematic review?

Biological traits & analysis & marine
Biological traits & analysis & benthic
n = 212
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1. Does biological traits analysis work?
Do we have the right biological traits information?

Number and type of traits – what’s enough?

LifeWatch database queries?

Which traits?

How many traits?



1. Does biological traits analysis work?
Do we have the right biological traits information? Missing information

Tyler et al. 2011. Extensive gaps and biases in our 
knowledge of a well-known fauna: implications for 
integrating biological traits into macroecology. Global 
Ecology and Biogeography.  21 (9) 922-934

Degen & Faultwetter (2019) The Arctic Traits Database – a repository of Arctic benthic invertebrate 
traits. Earth System Science Data, Feb 2019

973 taxa, British Isles

Full data for 9 % of taxa (88) 
20 % completely lack data

1911 Arctic 
taxa



Missing information

• Leave traits blank
• ‘Borrow’ from other species

What are the implications?
**** in, **** out
Pragmatism versus scientific rigour
LifeWatch databases…..

Can we use species’ relatives?
How far up the tree?



2. What does BTA tell us about function?

Nothing is happening!



2. What does BTA tell us about function?

Something is happening but is it a 
change in functioning?

Response traits: morphology, egg development, 
living habit, sediment position and mobility.

Effect traits: size, longevity, larval development, 
feeding mode, bioturbation and productivity

Dredged material (FCA). 
Clément Garcia, Cefas



2. What does BTA tell us about function?

Does it really describe 
function?

Pragmatism again

Degen et al. (2018) Trait-based approaches in rapidly changing ecosystems: a roadmap to the future polar oceans. 
Ecological Indicators 91, 722-736

?



2. What does BTA tell us about function?

Something functional is happening, but what?

There were reductions in filter feeders, large organisms 
and burrow dwellers between the impacted and the 
reference sites, indicating a change in function.



3. What is the bigger picture?

Natural neighbour

Gogina et al. (2016) Towards benthic ecosystem functioning 
maps: quantifying bioturbation potential in the German part of 
the Baltic Sea. Ecol. Indicators. 

Random forest

Making predictions over space or time

Maps from patchy data
Spatial interpolation



4. What about the whole ecosystem?

Connecting the 
marine biological 
compartments 
rather than inferring 
(benthic, pelagic). 

Freshwater, 
terrestrial?

CO2

CO2

CO2

CO2

DOC/POC

Primary 
Producers

Consumers

DOC / POC

Atmosphere

Anoxic layer

Oxic layer

Water 
column

ConsumersDOC / POC 
and detritus Microbes

Primary 
Producers

Benthic
boundary

Direct - trophic

Direct - other

Indirect facilitation

Microbes

Microbes



4. What about the whole ecosystem?

Pecuchet et al. (2018) Spatial distribution of life-history traits 
and their response to environmental gradients across multiple 
marine taxa. Ecosphere, Oct 2018



5. What does it all mean for society?
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