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Why Dissolved Organic Matter (DOM)?
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Jiao et al. (2010), Nature Reviews
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Introduction

Why Dissolved Organic Matter (DOM)?

e ~95% of total organic carbon in the ocean (Hedges, 2002);
¢ Role on carbon export uncertain (~20% 7);

e ~75% of molecules unknown !
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Introduction Method

Minifluo-UV (Tedetti et al., 2013)

Now glider-compatible (SeaExplorer)
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Method

2 DOM families targeted here

Amino-acids (i.e., Tryptophan)
e Mostly of natural origin
e From degradation of particulate OM
e By-product of biology (microbial activities, etc.)
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2 DOM families targeted here

Amino-acids (i.e., Tryptophan)

e Mostly of natural origin

e From degradation of particulate OM

e By-product of biology (microbial activities, etc.)
Hydrocarbons (i.e., Phenanthrene)

e Mostly anthropogenic

o Accidental oil spills

e Burning fossil fuels (atmospheric deposition of PAHs)
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Introduction Method Observations Conclusion

2 DOM families targeted here

Amino-acids (i.e., Tryptophan)

e Mostly of natural origin

e From degradation of particulate OM

e By-product of biology (microbial activities, etc.)
Hydrocarbons (i.e., Phenanthrene)

e Mostly anthropogenic

o Accidental oil spills

e Burning fossil fuels (atmospheric deposition of PAHs)
— Monthly equivalent of 6 Deep Water Horizon spills
(Gonzalez-Gaya et al., 2016)
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Minifluo-UV (Tedetti et al., 2013)

NATURE GEOSCIENCE oot ro1cas/nceozms

Gonzalez-Gaya et al. (2016)
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Introduction Method

Minifluo-UV (Tedetti et al., 2013)

Now glider-compatible (SeaExplorer)
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Method

Fluorescence Principle

Ground state Excited state Ground state

Excitation
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Ishikawa-Ankerhold et al. (2012)

Minifluo-UV & DOM dynamics Frederic. Cyr@mio.osupytheas.fr



Introduction Method

Excitation-Emission Matrix (EEM)
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Tedetti et al. (2013)
— Agx/Em = 255/360nm (PHE) and 280/340 nm (TRY)
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Method

NW Mediterranean
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3 Deployments (Spring, Summer, Fall)
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Observations
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Depth (m)

Depth (m)

3
8

z
8

N
8
8

N
R
8

2
8

@
g

n
8
8

7
lg%ﬂﬁ = ©

o T

Depth (m)

Depth (m)

2
8

2
38

N
8
8

N
b
g

3
8

@
8

N
5
8

A
CDOMI (kg L) (G)

100

150

200

log,;(BB700) (H) |Ll ,

40 80 80 100

250 .
45 -4 350 20 40 60 80 100

Along-transect distace (km)

Frederic.Cyr@m

osupytheas.fr



Observations

Tryptophan (amino-acid)
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Tryptophan (amino-acid)
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Observations

Tryptophan (amino-acid)
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Observations

Tryptophan (amino-acid)
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Tryptophan (amino-acid)
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Observations

o TRY peaks during the summer

(autotrophic to heterotrophic
system)

o TRY peaks shallower than Chl-a
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Observations Conclusion

Tryptophan (amino-acid)
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Observations

Phenanthrene (PAH)
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Observations

Phenanthrene (PAH)
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Phenanthrene (PAH)

50

Depth (m)
g g

200

=~ Spring
Summer

250

Fall

1 15 2 0

5

[CDOM] {(ugL™")  [Phe-like] (ng L")

Minifluo-UV & DOM dynamics

10

Observations

e PHE X10 in the summer
(compared to Spring)
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Phenanthrene (PAH)
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Observations

e PHE X10 in the summer
(compared to Spring)

e PHE accumulation just below
pycnocline (throughout the front)
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Observations
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Conclusion

Minifluo-UV : a new sensor for OM dynamics

Oceanographic applications

e MFL gives a richer portrait of DOM dynamics in relationship
with microbial communities

e Long-term use of such sensor may help assessing PAHs
content/accumulation in ocean
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Introduction Method Observations Conclusion

Minifluo-UV : a new sensor for OM dynamics

Oceanographic applications

e MFL gives a richer portrait of DOM dynamics in relationship
with microbial communities

e Long-term use of such sensor may help assessing PAHs
content/accumulation in ocean

Industrial applications

e Possible use of this sensor for tracking oil spills, oil seeps,
waste-waters, etc.
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Introduction Observations Conclusion

Thanks for listening !

Work funded by European project Nexos :

Next generation Low-Cost Multifunctional Web Enabled Ocean
Sensor Systems Empowering Marine, Maritime and Fisheries
Management

Special thanks to :

L. Beguery, M. Mery, F. Besson & SeaExplorer team
MIO’s SAM service (N. Bhairy, D. Guillemain, C. Grenz)
G. de Liege (LOV)

— SeaExplorer now compatible with the SOCIB glider toolbox
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https://github.com/socib/glider_toolbox/issues
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