23/04/2018

Changing Arctic Carbon cycle in the
cOastal Ocean Near-shore (CACOON)
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Need for CACOON
studies that consider …. terrOM during transport from river-to-shelf
across salinity gradients are woefully insufficient”
Passive conduits or biogeochemical hot-spots?
Focus on near-shore environment (encompassing rivers, estuaries,
deltas and the continental shelf).

CACOON Aims:
Quantify effect of:
- changing freshwater export & terrestrial permafrost thaw on
organic matter delivered to AO
- resultant changes on ecosystem functioning in the coastal AO
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Increasing freshwater discharge

Large multimodel
ensemble (19 models)

Small multimodel ensemble (4
models and total of 6 members)

Expected annual mean runoff to the AO based on CMIP5 models using
RCP 8.5. Red = ensemble median. Left 2005 - 2100. Right 2100 – 2300.
Consequences of future increased Arctic runoff on Arctic Ocean stratification, circulation, and sea ice cover,
Volume: 121, Issue: 1, Pages: 617-637, First published: 18 December 2015, DOI: (10.1002/2015JC011156)

Permafrost thaw contribution

Permafrost
Predicted permafrost loss (2100)

Schaefer et al. 2011; McGuire et al. 2009;
Euskirchen et al. 2006;
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Credit: Greg Fiske (WHRC)

Characterise:

W1.

OM sources and trends across the nearshore environment, to examine the
seasonal supply of carbon and nutrients
to coastal shelf seas, and how this may
change with permafrost thaw.
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Samoylov Island
.

Sample
collection

- DOC, POC, nutrients, optics, FT-ICRMS
- Stable/ radiocarbon C isotopes
- Lipid biomarkers (n-alkanes, F acids)
- Higher plant tissue (lignin)
- Soil bacterial markers
(GDGTs, hopanoids)
- Compound-specific isotopes
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W1.
Quantify

W2.

biological and physical processes across
the near-shore environment, to detect
and parameterize relationships between
terrOM composition and fate.

Process studies
• What are the contributions of
photooxidation and microbial
decomposition to transformations and
losses of near-shore terrOM?
• How does flocculation and settling in
the near-shore affect the composition
and amount of terrigenous OM
exported? e.g. salinity-induced
flocculation of terrOC/ compositional
changes
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W2.
Examine

the effects of changing freshwater
export, timing and permafrost to the
Arctic coastal ecosystems, to assess how
future changes in terrOM supply and
composition will impact near-shore
biogeochemical processes and
atmospheric gas fluxes.

W3.

ERSEM
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Benthic

primary producers
• diatoms
• picophytoplankton
• nanophytoplankton
• microphytoplankton
zooplankton groups
• heterotrophic
nanoflagellates
• microzooplankton
• mesozooplankton
benthic fauna groups
• meiofauna
• suspension feeders
• deposit feeders
chemical elements
C, N, P, Si, Fe
Butenschön, and 17 others. (2015) ERSEM
15.06: a generic model for marine
biogeochemistry and the ecosystem
dynamics of the lower trophic levels, Geosci.
Model Dev. Discuss., 8, 7063-7187,
doi:10.5194/gmdd-8-7063-2015.
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Thanks! PS. Will need good postdoc so please keep eyes open!

Credit: Aron Stubbins
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