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» «Salt marshes are coastal wetlands that are flooded and drained by salt :
water brought in by the tides » (NOAA) ~oo | [ - L eep 1]

. Processes and fluxes of carbon in salt marshes:

Wang et al. 2016

Atmosphere

. 1 TgCan'=10%gC an" _ i o
Atmospheric CO, uptake Net CO. Fixati ’ ,‘ , ,
(Artigas et al. 2015, R €0, Efflux NPP : net primary production
Schéfer et al. 2014, 13.2 (100%) 4.4 (34%) DIC : dissolved inorganic carbon
Mayen et al. under review) DOC : dissolved organic carbon
(@) POC : particulate organic carbon
o duction ﬁ Tidal Marsh DIC export > % A<<Om_._oom chmzo
rimary production/respiration Marsh CO, Pump 5.1 (39%) 7] ang and Cai o?m
(Forbrich et al. 2014, 2018, s santos etal. 20y € all the ref necessary?
Song et al. 2023, D DOC export — Song et al. 2023,
Mayen et al. under review) GPP R 1.6 (12%) M Gong et al. 2023,
> = Mayen et al. in prep.)
POC export
0.6 (5%) L
Blue carbon sequesration | v WIDE. OPEN. SCIENCE.
(Chmura et al. 2003, OC burial 1.5(11%) Ing .

McLeod et al. 2011) “Blue Carbon”
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What is the contribution of metabolic processes in the
water column to carbon dynamics in a tidal salt marsh?
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I Winter i Spring

Summer i Autumn _ Mayen et al. in prep.

24-hour cycles

Atmospheric Eddy Covariance
Net Ecosystem CO, Exchanges (NEE)

I

»

-~

Specific and multiparametric underwater probes

pCO,, pH, DO, salinity, temperature

|

Planktonic metabolism

» Net primary production / respiration
» Chla
» Phytoplanktonic community

\v4

Total Carbon

> DOC
> POC
> DIC = CO,

| |

Total Nitrogen Others dissolved parameters
> DON > TA
> PON > DSi

+ HCO; + CO,% » DIN =NO,, NH,* » DIP =PO*>

7\_m<|U® remove .:\:m:V/\/\__Um OPEN.SCIENCE. f

Hourly water sampling
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- nMDS (dist. eucl.) with Chla, pCO,, DIC, TA, POC, DOC, PON, DON, DIN, DIP, DSi Mayen et al. in prep.
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. .. May-be put all the figures
(e at the top to avois blank
space

0 3 6 & 3 0
NMDS1 NMDS1

Strong control of seasonal factor (between 24-h cycles) .
and tidal factor (high tide vs low tide) IS NOt only winter that is

®- High Tide

-~ Low Tide

NMDS2

. ?
Low control of diurnal factor (daytime <mnd__mn_@.ﬂ_@@_” .
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pCO,(water) < pCO,(air) : undersaturated in CO, with respect to the atmosphere (CO, sink) Mayen et al. in prep.

pCO,(water) > pCO,(air) : oversaturated in CO, with respect to the atmosphere (CO, source)

= LT/Day == HT/Day === LT/Night ==m HT/Night shelf sea?
1600 |
. LT (low tide) * Marsh waters (high tides) influenced by shelf :
y HT (high tide) slightly oversaturated in CO, (except in spring)
S 1200-
nmu. . * Channel waters (low tides) influenced by salt marshes:
o 1 strongly oversaturated in CO, in winter (LT/Night) and
— 800+ strongly undersaturated in CO, in spring and summer
nw_ ” H (LT/Day and LT/Night)
I what about fall?
O . - B LS T
0

C1-winter C2-spring C3-summer  C4-fall WIDE. OPEN.SCIENCE
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Total Carbon (TC) = POC + DOC + DIC (HCO, + CO,% + CO,) . . Mayen et al. in prep.
very Interesting

Total Nitrogen (TN) = PON + DON + DIN (NO5 + NO, + NH,*)

C1-winter C2-spring C3-summer C4-fall
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*  Winter: NH,* and DIC (HCOy") increases from high to low tide (tidal pumping) = strong mineralization of marsh organic matter

« Spring and summer: DOC and DON increases from high to low tides WIDE. OPEN. SCIENCE.

- strong marsh primary production (phytoplankton, macroalgae and terrestrial macrophytes)



3 LT/Day == HT/Day === LT/Night
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Mayen et al. in prep.

Autotrophy at day (except to C2-HT/Day and C4-HT/Day) and heterotrophy at night

(except to C2-HT/Night)
Higher production and respiration rates of planktonic communities in channel waters (LT)
-.- }m = than in coastal waters (HT)
= =
Highest planktonic autotrophy : C2-LT/Day
C1-winter  C2-spring C3-summer  C4-fall
C1-winter C2-spring C3-summer C4-fall
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m.sm 3] 3] 34 . M
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WMAM = nanophytoplankton
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oI "9 o [ WIDE. OPEN. SCIENCE.
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is it from organic matter ?

: : . . : it is quit conterintuitive
Winter: microbial mineralization of organic matter in the

mm: marsh - strong increases of DIC (and DIP, NH,*) by tidal pumping
Spring and summer: lateral exportation of CO,-depleted and DOC-concentrated waters (high primary production in the salt marsh)
o o . . . very nice, often B_oﬂomsw\ﬁo are overlooked in budget

Significant contribution of planktonic metabolism to CO, undersaturation water exports mm:n_ microphytobenthos on mudflats)

Horizontal exchanges in salt marshes has a major impact on water carbon dynamics

Low contribution of planktonic metabolism on the atmospheric C uptake by the salt marsh (footprint)

E NCP B NEE

Daily net C balance
(g Cm?d)

Iw 1 L L] L
C1-winter C2-spring C3-summer C4-fall

B/>\__U_m. OPEN. SCIENCE.

x Sampling and measurement station . Eddy Covariance station

Dyke ﬂ_ Exported waters




THANK YOU

Important role of salt marshes in horizontal
and vertical exchanges of carbon
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