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Why studying mesopelagic ecosystems?

1

2

3

The distribution of biomass and biodiversity of mesopelagics

Food web linkages within the twilight zone and with producers and top
predators 

Structuring of mesopelagics by the physical forcing

4 The role of the mesopelagic in the carbon cycle



Physical/biogeochemical
variability

Distribution/behavior
of top predators

Kerguelen ecosystem from carbon to top predators

Night & shallow diver

Day & medium diver

Day & shallow diver
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Kerguelen ecosystem from carbon to top predators

Physical/biogeochemical
variability

Distribution/behavior
of top predators

MyctO-3D-MAP
Intermediate
trophic levels

Myctophid assessment in relation to Oceanographic conditions:
a three Dimension Density Distribution approach combining Modelling-, Acoustic- and 
Predators’ data
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MyctO data and methods

Active acoustic: a powerful approach to estimate distribution and densities of
    organisms from zooplankton to top predators
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MyctO data and methods
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Echosounding (EK60):
Bi-frequency method
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MyctO data and methods

Survey design adjusted in real-time using the simultaneous satellite tracking of king 
penguins 
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Distribution of micronekton

Heterogeneous total distribution (higher density in the north area), but differences 
according the structuring
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Nighttime

Daytime

Contrasted vertical 
distribution according:

- Area
- Dial cycle

Distribution of micronekton
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Nighttime

Daytime

Contrasted vertical 
distribution according:

- Area
- Dial cycle

Coherent prey availability 
with the ecology and 
diving activity of each 
predator

Distribution of micronekton
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Biodiversity and carbon pump

The MOBYDICK program describe the biological diversity and associated C flows 
of entire food webs at contrasting sites of the SO in the Kerguelen region. From 
this information, we will extract synthetic descriptors of biodiversity in relation to 
the functioning of the biological pump
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Meso-pelagic trawls n= 48

Day/Night
3 depths : 50m, 300m, 600m



Micronekton : 2-20 cm



Biodiversity and carbon pump

16èmes Journées Scientifiques 
du CNFRA (22-23 Septembre 2020, LA ROCHELLE) 



Biodiversity and carbon pump

16èmes Journées Scientifiques 
du CNFRA (22-23 Septembre 2020, LA ROCHELLE) 



Biodiversity and carbon pump
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Active carbon flux of mesopelagic 
fishes at 2°C

~ 0.02 mgC.m−2.d−1 

i.e., ~ 1% of the gravitational
POC flux



Biodiversity and carbon pump
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Biodiversity and carbon pump
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3D- Sv differences

Acoustic populations
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MESOPP

MESOPP (Mesopelagic Southern Ocean Prey and Predators) was proposed to create 
a first collaborative network between European and Australian research 
teams/institutes to establish standard methods and datasets to understand, model and 
estimate the biomass and dynamics of mesopelagic organisms in the Southern Ocean
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Thank you



Production heterogeneity in the Southern Ocean

© Robert Johnson
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Production heterogeneity in the Southern Ocean

Hindell et al. 2020
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Boyd & Ellwood 2010

Production heterogeneity in the Southern Ocean

Birds

Mammals

Fish
Large populations of a variety
of top predators

Large consuming biomass
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