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Southern Ocean

 Ice cycle dynamics

Average ice edge (1991-2020)

Antarctic sea ice cover
(2023)
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Southern Ocean

 Ice cycle dynamics

(Meredith et al., 2019 – IPCC Special Report)
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Southern Ocean

 Ice cycle dynamics

 Contrasting environments

Benthic environmental types classification 
(Douglas et al., 2014)
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Ecosystem functionning

 Primary production

• Sea ice

• Pelagic

• Benthic

(Ducklow et al., 2012; Constable et al., 2014)

Rocky substrate Soft sediments

Winter
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Ecosystem functionning

 Primary production

• Sea ice

• Pelagic

• Benthic

Does the diet of benthic 
consumers change 
according to their 

habitat?

(Ducklow et al., 2012; Constable et al., 2014)

Rocky substrate Soft sediments

Summer
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 TANGO 1 expedition (2023)
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Samples

 Food sources

 Consumers

Nacella concinna
(Strebel, 1908)

Cnemidocarpa verrucosa
(Lesson, 1830)

(Corbisier et al., 2004; Clarke, 2008)

Rocky substrate Soft sediments
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Analyses

 Trophic biomarker: fatty acids

(Fry, 2006; Kelly and Scheibling, 2012)

Source synthesized FA
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Analyses

 Trophic biomarker: fatty acids

Source synthesized FA

Consumer modified FA

(Fry, 2006; Kelly and Scheibling, 2012)
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 Conservation: CHCl3/MeOH mixture at -20°C
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Analyses

 Trophic biomarker: fatty acids

 Conservation: CHCl3/MeOH mixture at -20°C

 Gas Chromatography
Flame Ionization Detector (GC-FID)

FAME
(Hexane fraction)

CHCl3/MeOH
(2:1, v:v)

Saponification & Transmethylation
KOH-MeOH (0.5M) & MeOH-H2SO4 (3.4%, v:v)

GC-FID

– COOCH3

– COOCH3
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Analyses

 GC-FID

• Total lipids

• FA proportion (% of TFA)

GC-FID (e.g. Nacella concinna chromatogram)
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Fatty acid of dietary sources

(Smith et al., 1986; Graeve et al., 2002; Kelly and Scheibling, 2012)

Macroalgae

Microalgae / Bacteria

Support of the 
literature on using 
certain fatty acids 
as biomarkers of 
specific primary 

production
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Fatty acid of consumers

(Smith et al., 1986; Kelly and Scheibling, 2012; Santos et al., 2017; Paar et al., 2019)

Nacella concinna
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(for each FA category)

Nacella concinna
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Fatty acid of consumers

 Wilcoxon Mann Whitney test
(for each FA category)

Nacella concinna

Potential diet
plasticity

Food web 
supported by 

macroalgae vs 
biofilm production
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Cnemidocarpa
verrucosa
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Fatty acid of consumers

 Wilcoxon Mann Whitney test
(for each FA category)

High variability among individuals

Cnemidocarpa
verrucosa

Change of diet
potentially

linked
phytoplankton

dynamics



Key points

16
Anthony Voisin – anthony.voisin@univ-brest.fr Lipids in the Ocean 2024 June 10th, 2024

Rocky substrate Soft sediments
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Soft sedimentsRocky substrate

“Eaten by”



What’s next?

17
Anthony Voisin – anthony.voisin@univ-brest.fr Lipids in the Ocean 2024 June 10th, 2024

GC-FID + GC-MS

 Combination with GC-Mass Spectrometry
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TANGO 2 expedition

 Northern West Antarctic Peninsula (February 2024)
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TANGO 2 expedition

 Northern West Antarctic Peninsula (February 2024)
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Do
environmental 

conditions, 
linked to ice 

disturbances, 
influence diet of 

Antarctic benthic 
species?

TANGO 2

TANGO 1
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