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Key Points:

& The distribution of organic matter in
the Easl Asian marginal seas is
govemned by ils provenance and
hydrodynamic processes

o Three distinct isedrapes gre found,
driven by orgamic matler contents, its
age, and mineral surface area

® Spalial maching legrning can be an
efficient tool to understand the
distribution of orgamc matter in
continental margins

Supporting Information:

Supporting Information may be found in
the online version of this article.
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Aims:

1. Understand the regional-scale processes that
affect the fate of OC in this highly-complex &
marginal sea system. 7 e
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2. Identify regions where sediment with distinct
geochemical composition drape the seafloor.
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Understand the contribution of regional-scale processes (depositional setting, hydrodynamic
process, source) that affect the distribution of OC, TN, mineral surface area (SA), 613C and
AC in surficial sediments
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ldentify regions where sediment with similar geochemical compositions drape the seafloor
(isodrapes)
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Characterize the environment, hydrodynamic processes, and predominant OM source in
each of these isodrapes

Environment

Hydrodynamic
processes

Predominant
source
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cher'r'

fine grained
sediment

Shallow energetic
continental shelves

Strong hydrodynamics
prevent the deposition of
fine-grained sediment
enriched in OC

Pre-aged terrestrial OC

fine grained

sediment

- -

isodrape 2

Mud deposits

Subdued hydrodynamics
allow the accumulation of
fine-grained sediment
enriched in OC.

Fresh marine OC

fine grained

sediment

isodrape 3

Deep basin

Hydrodynamic sorting
deposits fine-grained
sediment with aged and
degraded OC.

Aged OC (petrogenic)
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Substantial amounts of organic carbon are accumulated and
stored in surface sediments of the Norwegian continental
margin

Markus Diesing(®', Sarah Paradis(®?, Henning Jensen?, Terje Thorsnes?, Lilja Bjarnadéttir(®®, and Jochen Knies®’
1 Geological Survey of Norway, Trondheim, Morway (markus.diesing@ngu.na)

zGeuIDgicaI Institute, ETH, Zirich, Switzerland (sarah.paradis@erdw.ethz.ch)

3Geological Survey of Norway, Trondheim, Norway (henningjensen@ngu.na)

‘Geological Survey of Norway, Trondheim, Norway (terje.thorsnes@ngu.no)

3Geological Survey of Norway, Trondheim, Norway (lilja.bjarnadottir@ngu.no)

EGED|GgiCE| Survey of Norway, Trondheim, Morway (jochen.knies@ngu.na)

7iC3: Centre for ice, Cryosphere, Carbon and Climate, Department of Geosciences, UiT The Arctic University of Norway, Tromse, Norway

Diesing et al., under review 8



Introduction MOSAIC Accessibility Applications ‘ EGUsseay 2024

Background: Paris Agreement

Goals'

« to hold “the increase in the global average temperature to well below 2°C
above pre-industrial levels”.

+ to pursue efforts “to limit the temperature increase to 1.5°C above pre-
industrial levels.”

Requires?

« that greenhouse gas emissions decline by about 45% from 2010 levels by
2030, reaching net zero around 2050.

« carbon dioxide removal on the order of 100-1000 Gt CO, over the 21t
century to compensate for residual emissions and to achieve net negative
emissions to return global warming to 1.5°C following a peak.

LX)

" hitps://unfcce.int/process-and-meetings/the-paris-agreement GEOLOGICAL

SURVEY OF

2 1PCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. doi:10.1017/9781009157940.001. WERAY
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Natural climate solutions

Natural climate solutions® Blue carbon as a natural climate

Bronson W. Griscom™®®", Justin Adams®, Peter W. Ellis, Richard A. Houghton®, Guy Lomax®, Daniela A. Miteva®, I t' 4
William H. Schlesinger®', David Shoch, Juha V. Siikamaki®, Pete Smith", Peter Woodbury', Chris Zganjar®, SO u IO n
Allen Blackman?, Jodo Campari), Richard T. Conant¥, Christopher Delgado', Patricia Elias®, Trisha Gopalakrishna®,

Marisa R. Hamsik®, Mario Herrero™, Joseph Kiesecker®, Emily Landis®, Lars Laestadius'”, Sara M. Leavitt®, o I A ® 1 T 3 - S
Susan Minnemeyer', Stephen Polasky®, Peter Potapov®, Francis E. Putz®, Jonathan Sanderman®, Marcel Silvius", Peter I. Macreadie®'®, Micheli D. P. Costa®', Trisha B. Atwood®®, Daniel A. Friess*®,
Eva Wollenberg?®, and Joseph Fargione® Jeffrey J. Kelleway¢, Hilary Kennedy’, Catherine E. Lovelock(®?, Oscar Serrano®&°

10
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Continental margin sediments

Geographic extent Organic carbon pool Organic carbon sink Mitigation potential
from avoided from carbon
emissions removal

(millions of km?) (PgC) (TgCyr') (Tg CO,yr™) (TgCO,yr)

Blue Carbon Ecosystems  0.36-1.85* 9-334 37:3=59,7° 3044 8414
Continental margin 58.9¢ 4557 248° (340-370)® Unknown

sediments

a) || Shallow shelf b)

Deep shelf
- Glacial trough
- Slope T
- Abyss

Aims
1. Map and quantify organic carbon
stocks and pools

. 70°N
1

2. Map and quantify organic carbon
accumulation rates and sink sizes

3. Compare with Blue Carbon
Ecosystems in Nordic countries

LX)

5 https://doi.org/10.1016/j.marpol.2023.105788 7 https://doi.org/10.3389/fmars.2020.00165 GEOLOGICAL

SURVEY OF

6 https://doi.org/10.1021/cr050347q 8 https://doi.org/10.3389/fmars.2023.1125137 WRRAY

Diesing et al., under review 11



Introduction MOSAIC Accessibility Applications ‘ EGUESQ;';,‘"A,Y 2024

Methods

* Quantile regression forests '? for spatial prediction and quantification of
uncertainty

* Uncertainty expressed as the 90% prediction interval
« Area of applicability '3 of the models estimated

 Response variables:
« organic carbon content (weight-%)
« dry bulk density (g cm-3)
« 210Pp sediment accumulation rate (cm yr)

« Harmonised data from MOSAIC '4 plus data from PANGAEA "°.

« OCS =0C content * DBD * thickness (0.1 m)
« OCAR = 0OC content * DBD * SAR

LX)

12 Meinshausen, N., J. Mach. Learn. Res.7, 983-999 (2006). 14 https://doi.org/10.5194/essd-15-4105-2023 BEOLBGITAL

SURVEY OF

13 https://doi.org/10.1111/2041-210X.13650 15 https://doi.org/10.1038/s41597-023-02269-x NoRWAY
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Organic carbon stocks and reservoir sizes

Organic carbon stocks (kg C m?)
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Nordic Blue Carbon stocks and reservoir sizes: https://doi.org/10.3389/fmars.2022.847544  “Norwar
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Organic carbon accumulation rates and sink sizes

Organic carbon accumulation rates (g C m?yr™)
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Upscaling
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Climate mitigation potential

Avoided emissions:

Stocks as a measure of vulnerability potential
Vulnerable to disturbance (natural/human)
Focus on fishing with mobile bottom gear

Open questions:

* How to quantify remineralisation due to disturbance?
* How much remineralised C is reaching the atmosphere?

Carbon removal:
Accumulation rates as a measure of mitigation potential

How to increase accumulation of organic carbon (additionality)?
* Increase input, decrease remineralisation

LX)

16 https://doi.org/10.1016/j.ecss.2020.107156 GEOLOGICAL

SURVEY OF
NORWAY
* NGU -
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Take home messages

« Sedimentary organic carbon reservoirs and sinks are too large to be ignored
» Need to better constrain remineralisation due to human disturbance

* Need to explore possibilities to increase carbon removal

e e . —e =T

Diesing et al., under review
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mean = 1.30 %

median = 0.71 %
min = 0.00 %
max = 28.26 %

Paradis et al., in prep.

OC (%)
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1.

ms:
Characterize continental margins as

spatially significant hotspots or
coldspots of OC content

|dentify the factors that make certain
continental margins act as hotspots
or coldspots
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Aims:

1. Determine the source of OC (marine vs. terrestrial) deposited in marine
sediments

2. Identify the distribution of terrestrial and marine OC deposited in
marine sediments

Marine
River database sediment Marine POC

(MOREPOQOC) database database
(MOSAIC)

Paradis et al., in prep. 19
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2 River database
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Ke et al., 2022; Laruelle et al., 2013; Verwega et al., 2021, Paradis et al., in prep.
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Ke et al., 2022; Laruelle et al., 2013; Verwega et al., 2021, Paradis et al., in prep. 2



Introduction MOSAIC Accessibility Applications ‘ EGUESQ;';,‘"A,Y 2024

0.8

c

§e)

O.SE

©

0.44u:1

d

. . CD

Estimate the fraction of OC from Las

terrestrial and marine origin

e Quantify how much terrestrial 10
and marine OC is deposited in .

marine sediments Q

0.68

©

04 M

o

@

o
(N

0.0
Ke et al., 2022; Laruelle et al., 2013; Verwega et al., 2021; Paradis et al., in prep. 23



Introduction MOSAIC Accessibility Applications ‘ EGUESQ;';,‘"A,Y 2024

Aims:
1. Predict the distribution of OC 4C in surficial marine sediments

2. Understand the spatial variations of OC '4C in surficial marine sediments
and relate them to reactivity of OC
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...and more!
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