CARBON FLOW MEDIATED BY MICROBIAL COMMUNITIESIN THE EASTERN MEDITERRANEAN SEA
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Abstract

Planktonic microbial communities play an important role in controlling the CO2 flux between the atmosphere and the ocean. C-uptake
(primary and bacteria production) have been analysed more extensively than mineralization processes (community respiration). This
has given rise to a gap for a complete knowledge of C-flux in the marine environment. The research activity conducted in the frame
of the EU Project SESAME (WP 3.8.2) provided new data on biological processes in the Cilician Basin. This area showed the
heterotrophic nature of the off-shore site (P/R<1) with the potential to represent a consisting CO2 source.

Keywords: Bacteria, Primary Production

The net flux of CO, between the atmosphere and the ocean is mostly
controlled by the balance among three key processes mediated by the
microbial communities: 1) uptake by phytoplankton photosynthesis (CO,
uptake) 2) mineralization processes (CO, emission) 3) export toward the
ocean depths. Phytoplankton is responsible for roughly half of the CO,
fixation on the earth and at least 50% of the fixed C is channelled through the
microbial food web in the dissolved phase [1]. In pelagic ecosystems
heterotrophic bacteria mediate a significant conversion of dissolved organic
carbon to biomass, which is then transferred to the food web. Only a small
fraction of this organic matter is buried in marine sediments being the bulk of
the produced organic matter remineralised trough respiration [2]. As a
consequence oceans can act as net source or sink of carbon depending on the
production or decomposition of organic matter due to biological activities.
Recent comparative studies have suggested that respiration may
systematically exceed production in large areas of the oceans [3]. The E
Mediterranean Sea is considered one of the most oligotrophic regions in the
world, in terms of both primary productivity and autotrophic biomass [4].
The Cilician Basin occupies the NE part of the Levantine Basin (Fig.1) and so
far no data on primary production, bacterial production and community
respiration rates are available.
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Fig. 1. Cilician Basin: location of samplig sites utilized in the EU project
SESAME

To fill this gap, two short cruises (March 2008 and February 2009) have been
carried out in the Cilician Basin, on board of R/V Bilim-2 of IMS-METU, and
samples were taken from two sites representative of mid-shelf and offshore
conditions. Depth profiles of the microbial community activities were
analyzed in terms of primary production (PP, NaH14CO; uptake), bacterial
carbon production (BP, 3H-leucine inc.) and community respiration (CR,
changes in dissolved oxygen by Winkler method) along with bacterioplankton
and phytoplankton cell abundances. Bacterial community composition was
analyzed by CARD-FISH aong with phytoplankton composition. The
frequencies of cells with DNA de novo synthesis were determined by
thymidine analog 5-bromo-2-deoxyuridine (BrdU). Chlorophyll a and
nutrients were also analyzed along with organic matter concentration.
Chemica parameters revealed the ultraoligotrophic conditions of these sites.
Chlorophyll a reached the highest concentration (0.2 mg m3) in the mid-shelf
station. In the off-shore site photosynthetic C-uptake accounted for 1.6-2.1
mmol C m?2 h'l whereas bacterial C-uptake accounted for 0.03-0.08 mmol C

417

m2 hrl, PP and BP rates measured in this survey were comparable with those
reported for the near E Mediterranean areas [5-6] for the ultra-oligotrophic
Cyprus Eddy and for the oligotrophic Cretan Sea, respectively. The C-release
due to community respiration accounted for 3.5-17.3 mmol C m2 h'l, The
mid shelf site differed for a higher C-uptake (PP 2.7-6.5 and BP 0.10-0.15
mmol C m?2 h'l) and a lower C-release (CR 2.0-2.8 mmol C m?2 h'1). The
heterotrophic nature of the off-shore site is described by the PP/CR ratio <1.
These preliminary results define this area as a potential CO, source.
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