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1. Background  Why end-to-end food web study ?



Editorial: CLIMECO - Climate driving of marine ecosystem changes...Training for young marine 
scientists 
Climate driving of marine ecosystem changes: a perspective on physical-biological 
coupling
Science Highlight: 
Modeling of the ecosystem of the bay of Brest: importance of benthic-pelagic coupling
Regulation of carbon export by short-term variability in organic matter recycling within 
the upper twilight zone
IMBER activities: IMBER SSC meeting report , IMBER IMBIZO, new IMBER SSC 
members
IMBER special sessions at meetings: IGBP Congress, IMBER/SOLAS open session 
at EGU
IMBER-sponsored meetings :
ICED Southern Ocean food web modeling workshop
Surface Ocean CO2 Atlas kickoff meeting
Austral Summer Institute VIII
Symposium on "Coping with global changes in marine social-ecological systems" 
Endorsed projects: Research activities of the China IMBER project, Global 
experiments carried out on the Galathea Expedition, Pressure effects On marine 
prokaryoTES
New European project: EPOCA
IMBER-related meetings and conferences click here
News click here
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Session A3: End to end food webs in marine ecosystems 
Co-conveners: Dr Coleen Moloney (IMBER) and Prof. Astrid Jarre (GLOBEC)

The consequences of global change for plant and animal communities can be direct and/or 
indirect. Indirect effects are likely to be complex, with many possible responses and different 
degrees of response to different combinations of factors. Perturbations can propagate both up 
and down a food web hierarchy, affecting living organisms and feeding back to biogeochemical 
cycles. Marine food webs should be considered from end to end (from viruses to top predators) 
as integrated systems within changing physical and chemical environments. Although marine 
food webs are essentially continuous systems, research has been fragmented among different 
scientific communities, tending to focus on either the low trophic levels (phytoplankton and the 
microbial food web), intermediate trophic levels (zooplankton and fish), or high trophic levels 
(top predators). Through studying end to end marine food webs, it should be possible to 
quantify the flows of energy and cycling of materials in marine ecosystems on global scales, to 
characterize ecosystem responses to external forcing, and to understand the causes and 
consequences of changes in biodiversity. This session was organised to provide an opportunity 
to share information about processes involved in end to end marine food webs, and to raise 
issues that should be considered in future research activities.
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1. Background  How end-to-end food web study ?
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- For more precise and believable assessment, better 
understanding trophic interactions between ecosystem 
components from primary producers to top predators is needed

- While numerical models tended to limit the study area to the 
pelagic components, biodiversity and biomasses are still high in 
bottom/deep waters 

- Knowledge on trophic interactions in benthic food webs and 
among bentho-pelagos is very limited 

- Stable isotope techniques can provide more direct and 
straightforward tool to investigate end-to-end food web 
structures including all trophic components 

1. Background  Problematics
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Stable isotope approach: an alternative method

Natural abundances of C & N isotopes:
Nitrogen     14N : 99.63%   15N : 0.37%
Carbon       12C : 98.89%   13C : 1.11%

δ

 

notation:

R = 13C/12C or 15N/14N (Standards : PDB for C & atmospheric N2 for N)
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Trophic sources: allocation of dietary source importance

Software: IsoSource
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Trophic position 
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Two primary consumers, surface-grazing snails 
and filter-feeding mussels, capture the spatial 
and temporal variation at the base of aquatic 
food webs. 
Snails reflect the isotopic signature of the base
of the benthic food web and mussels reflect the 
isotope signature of the pelagic food web.
They provide a good isotopic baseline for
estimating trophic position of secondary or 
higher trophic level consumers.  
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2. Materials & Methods Sampling sites - Korean waters

Coastal system
≈

 

20 m in depth

Continental shelf
≈

 

70 m in depth
Continental slope

500 to 1000 m in depth
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2. Materials & Methods Sampling gear

Bottom otter trawl

Suspended cultures 
of oysters & sea squirts
to capture pelagic baseline 
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3. Results: data set from Korean waters
3-1. Coastal systems: suspended POM & pelagic baselines 

FPOM
< 20 μm

CPOM
≥

 

20 μm
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3-3. Continental shelf
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3-3. Continental slope
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- Direct trophic linkage between pelagic producers and bentho- 
pelagos is limited to very few species 

- This suggests that end-to-end food web dynamics due to 
climate changes may not be fully understood in overall 
ecosystem components by using the previously applied 
ecosystem models

- Stable isotopes can be an alternative method as powerful tool 
to assess ecosystem dynamics

- Further research is needed to understand interactions between 
surface primary production and deep-sea/benthic systems due 
to climate change as follows: 

4. Summary & future work
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4. Future work    Primary productivity vs water column structure

Sampling sites for primary, new and regenerated production measurement
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4-1. Temperature & salinity
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4-2. Nitrate & ammonia
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4-4. Primary productivity
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4-5. Nitrate uptake & ammonia uptake rates

f-ratio 
0.8 to 0.9

f-ratio 
0.45 to 0.55

f-ratio 
0.25 to 0.45

f-ratio 
0.05 to 0.08
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Primary production controlled by water column stratification 

Warming of the surface
Deepened surface mixed layer

Increased vertical stratification

Oligotrophic: lowered nutritional condition

Lowered surface productivity

Reducing the supply of organic matter to sediments

Deceased benthic metabolism and secondary production 

Reduction of benthic organisms, 
The reduction of microbial biomass (bacteria and meiofauna etc.) 

results in a reduction of suitable organic food sources

Overall deep-sea response to climate change 
can have indirect effects on the deep-sea  ecosystems 

through altered biogeochemical cycles

Direct effect:
biological disturbance 

from surface 
probably to benthic systems
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