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No time stepping! No spinup!
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Biological C uptake: −10%



Nutrient supply

Temperature

Nutrient supply × Temperature

Biological C uptake: −10%
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Jex

Regenerated C: +70%!
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33 PgC yr−1

57 yr
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Regenerated C: +70%!
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Slower circulation ⟹ longer residence time

+125%



Tracking preformed C: shorter residence times!?
Novel concept of a

Preformed C tracer!
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Tracking preformed C: shorter residence times!?



Tracking preformed C: shorter residence times!?
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Strong deoxygenation
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Deoxygenation drivers: 
solubility, respiration, and circulation
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Deoxygenation drivers: 
solubility, respiration, and circulation
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Deoxygenation drivers: 
solubility, respiration, and circulation



pr
ei

nd
. O

2

re
sp

ira
tio

n

ci
rc

ul
at

io
n

re
sp

. &
 c

irc
.

so
lu

bi
lit

y

ci
rc

ul
at

io
n

so
l. 

&
 c

irc
.

fu
tu

re
 O

2

de
ep

 E
TP

 m
ea

n 
O

2 (
μM

)

−150

−100

−50

0

50

100

150

200

250

300

136

6

293
256+75

−323

+155
−7

−25 −5

ΔO2
pre = −37

TO
U

O
2

O
2pr

e

−ΔTOU = −93

−ΔTOU ΔO2
pre

−48 +206 −99 −2 −9 −2
ΔTOU / TOU (%) ΔO2

pre / O2
pre (%)

pr
ei

nd
. O

2

re
sp

ira
tio

n

ci
rc

ul
at

io
n

re
sp

. &
 c

irc
.

so
lu

bi
lit

y

ci
rc

ul
at

io
n

so
l. 

&
 c

irc
.

fu
tu

re
 O

2

de
ep

 E
TP

 m
ea

n 
O

2 (
μM

)

−150

−100

−50

0

50

100

150

200

250

300

136

6

293
256+75

−323

+155
−7

−25 −5

ΔO2
pre = −37

TO
U

O
2

O
2pr

e

−ΔTOU = −93

−ΔTOU ΔO2
pre

−48 +206 −99 −2 −9 −2
ΔTOU / TOU (%) ΔO2

pre / O2
pre (%)

Deoxygenation drivers: 
solubility, respiration, and circulation



pr
ei

nd
. O

2

re
sp

ira
tio

n

ci
rc

ul
at

io
n

re
sp

. &
 c

irc
.

so
lu

bi
lit

y

ci
rc

ul
at

io
n

so
l. 

&
 c

irc
.

fu
tu

re
 O

2

de
ep

 E
TP

 m
ea

n 
O

2 (
μM

)

−150

−100

−50

0

50

100

150

200

250

300

136

6

293
256+75

−323

+155
−7

−25 −5

ΔO2
pre = −37

TO
U

O
2

O
2pr

e

−ΔTOU = −93

−ΔTOU ΔO2
pre

−48 +206 −99 −2 −9 −2
ΔTOU / TOU (%) ΔO2

pre / O2
pre (%)

pr
ei

nd
. O

2

re
sp

ira
tio

n

ci
rc

ul
at

io
n

re
sp

. &
 c

irc
.

so
lu

bi
lit

y

ci
rc

ul
at

io
n

so
l. 

&
 c

irc
.

fu
tu

re
 O

2

de
ep

 E
TP

 m
ea

n 
O

2 (
μM

)

−150

−100

−50

0

50

100

150

200

250

300

136

6

293
256+75

−323

+155
−7

−25 −5

ΔO2
pre = −37

TO
U

O
2

O
2pr

e

−ΔTOU = −93

−ΔTOU ΔO2
pre

−48 +206 −99 −2 −9 −2
ΔTOU / TOU (%) ΔO2

pre / O2
pre (%)

Deoxygenation drivers: 
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