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The ultra-oligotrophic Eastern Mediterranean Sea (EMS)
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Deep Chlorophyll Maximum (DCM) in the EMS
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Mechanisms of DCM formation in the EMS (1)
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(Psarra et al., in press)
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Mechanisms of DCM formation in the EMS (2)
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From Early to Late Spring - From mixing to stratification
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Case studies in the EMS — Late Spring (2002-2016)
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Vertical profiles of Primary production and Chl a
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DCM: Deep Chlorophyll Maximum
DPM: Deep Productivity Maximum

ANM: Assimilation Number (PP/Chl a)
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Chlorophyll a and Primary Production by size fractions
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e 0.2-2 um dominate Chla and PP rates in the water column and in the DCM layer

 >5um the next most important group in terms of primary production
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Controlling factors of the DCM layer contribution to PP
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Contribution of the DCM layer to water column integrated PP:

* Decreasing function of the DCM depth

Increasing function of % contribution of large nano- and microphytoplankton (>5 um) to total chlorophyll a
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Photosynthetic Available Radiation (PAR) effect on the DCM contribution to PP

80
T "
= L]
E -
E y = 59.13(1- exp(-0.07x))
Q RZ = 0.79
=
o
(a8
R
':' | | | |
0 20 40 60 80 100

PAR at DCM
(umol photons m—2 s~1)

* The contribution of the DCM layer to water column integrated PP is a saturating function of PAR
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Modeling PP in the EMS - The importance of deep production
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Conclusions and Perspectives

Significant contribution of the DCM layer to the biological productivity of the Eastern Mediterranean during
late spring

* Deep productivity is a consistent feature in the EMS: the selected case studies represent 62 % of all the
available PP profiles from late Spring collected over the past 20 years

* Biogeochemical and bio-optical data from autonomous platforms with higher spatial and temporal resolution
will allow to establish the existence and significant contribution of deep PP maxima in association with the
DCM layer and to quantify their role in carbon sequestration and carbon budgets in the EMS during the onset
of stratification, especially in view of an increasingly stratified ocean in the near future.

* Future efforts should focus on detailed assessments of the low-light adapted phytoplankton photophysiology,

also employing novel methods such as new generation active fluorometers in order to further improve the
estimates of water column production in the EMS by satellite-based models
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Contact: Eleni Livanou (livanou@hcmr.gr)
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