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Coastal zone
Prim

ary production/respiration
(Forbrich et al. 2014, 2018,

S
ong et al. 2023,

M
ayen et al. under review

)

Atm
ospheric C

O
2 uptake

(A
rtigas et al. 2015, 

S
chäfer et al. 2014,

M
ayen et al. under review

)

B
lue carbon sequestration 

(C
hm

ura et al. 2003,
M

cLeod et al. 2011)  

C
arbon export

(W
ang and C

ai 2004,
S

antos et al. 2019, 
S

ong et al. 2023,
G

ong et al. 2023,
M

ayen et al. in prep.)  

N
PP : net prim

ary production
D

IC
 : dissolved inorganic carbon

D
O

C
 : dissolved organic carbon

PO
C

 : particulate organic carbon

W
ang et al. 2016

Tg C
 an

-1 = 10
12g C

 an
-1

Are all the ref necessary?
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➢
STU

D
Y

 SITE: A
 TID

A
L SA

LT M
A

R
SH

K
ljun et al. (2015) 

01/03/2021, low
 tide

22/07/2021, incom
ing tide

27/04/2021, high tide

M
ayen et al. in prep.



➢
SA

M
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LIN
G

 STR
A

TEG
Y
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N

D
 FIELD

 TEC
H

N
IQ

U
ES

W
inter

Spring
Sum

m
er

Autum
n

24-hour cycles

1
2

3
4

Total N
itrogen

Specific and m
ultiparam

etric underw
ater probes

pC
O

2 , pH
, D

O
, salinity, tem

perature

Total C
arbon

➢
D

O
C

➢
PO

C
➢

D
IC

 = C
O

2 + H
C

O
3 -+ C

O
3 2-

➢
D

O
N

➢
PO

N
➢

D
IN

 = N
O

3 -, N
H

4 +

Planktonic m
etabolism

➢
N

et prim
ary production

/ respiration 
➢

C
hl a

➢
Phytoplanktonic com

m
unity

O
thers dissolved param

eters

H
ourly

w
ater sam

pling

Atm
ospheric Eddy C

ovariance
N

et Ecosystem
 C

O
2 Exchanges (N

E
E)

➢
TA

➢
D

Si
➢

D
IP = PO

4 3-

M
ayen et al. in prep.

M
ay-be rem

ove this-->
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•
S

trong control of seasonal factor (betw
een 24-h cycles) 

and tidal factor (high tide vs low
 tide)

•
Low

 control of diurnal factor (daytim
e vs night-tim

e)

→
nM

D
S

(dist. eucl.) w
ith

C
hla, pC

O
2 , D

IC
, TA

, P
O

C
, D

O
C

, P
O

N
, D

O
N

, D
IN

, D
IP, D

S
i

M
ayen et al. in prep.

M
ay-be put all the figures

 at the top to avois blank
space

is not only w
inter that is

 different?



9

•
M

arsh w
aters (high tides) influenced by shelf :              

slightly oversaturated in C
O

2 (except in spring)

•
C

hannel w
aters (low

 tides) influenced by salt m
arshes: 

strongly oversaturated in C
O

2 in w
inter (LT/N

ight) and 
strongly undersaturated in C

O
2 in spring and sum

m
er 

(LT/D
ay and LT/N

ight)

pC
O

2 (w
ater) < pC

O
2 (air) : undersaturated in C

O
2 w

ith respect to the atm
osphere (C

O
2 sink)

pC
O

2 (w
ater) > pC

O
2 (air) : oversaturated in C

O
2 w

ith respect to the atm
osphere (C

O
2 source)

LT (low
 tide) 

H
T (high tide)

➢
TE

M
P

O
R

A
L V

A
R

IA
TIO

N
S O

F W
A

TER
 P

C
O

2

M
ayen et al. in prep.

shelf sea?

w
hat about fall?



•
W

inter: N
H

4 +
and D

IC
 (H

C
O

3 -) increases from
 high to low

 tide (tidal pum
ping) →

strong m
ineralization of m

arsh organic m
atter

•
S

pring and sum
m

er: D
O

C
 and D

O
N

 increases from
 high to low

 tides 
→

strong m
arsh prim

ary production (phytoplankton, m
acroalgae and terrestrial m

acrophytes)

Total C
arbon (TC

) =
P

O
C

 + D
O

C
 + D

IC
 (H

C
O

3 -+ C
O

3 2-+ C
O

2 )

Total N
itrogen (TN

) =
P

O
N

 + D
O

N
 + D

IN
 (N

O
3 -+ N

O
2 -+ N

H
4 +)

➢
H

O
R

IZO
N

TA
L EX

C
H

A
N

G
E

S IN
 C

A
R

B
O

N
M

ayen et al. in prep.
very interesting
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•
Autotrophy at day (except to C

2-H
T/D

ay and C
4-H

T/D
ay) and heterotrophy at night 

(except to C
2-H

T/N
ight)

•
H

igher production and respiration rates of planktonic com
m

unities in channel w
aters (LT) 

than in coastal w
aters (H

T)

•
H

ighestplanktonic
autotrophy

: C
2-LT/D

ay

M
ayen et al. in prep.

➢
P

LA
N

K
TO

N
IC

 C
O

M
M

U
N

ITIE
S

M
ayen et al. in prep.
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•
W

inter: m
icrobial m

ineralization of organic m
atter in the salt m

arsh →
strong increases of D

IC
 (and D

IP, N
H

4 +) by tidal pum
ping

•
S

pring and sum
m

er: lateral exportation of C
O

2 -depleted and D
O

C
-concentrated w

aters (high prim
ary production in the salt m

arsh)

•
S

ignificant contribution of planktonic m
etabolism

 to C
O

2 undersaturation w
ater exports (and m

icrophytobenthos on m
udflats)

•
H

orizontal exchanges in salt m
arshes has a m

ajor im
pact on w

ater carbon dynam
ics

•
Low

 contribution of planktonic m
etabolism

 on the atm
ospheric C

 uptake by the salt m
arsh (footprint)

➢
C

O
N

C
LU

SIO
N

S
is it from

 organic m
atter ? it is quit conterintuitive

very nice, often m
icrophyto are overlooked in budget
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Im
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an
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an
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