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Abstract

Vertical distributions of Dissolved Organic Carbon (DOC) and Fluorescent Dissolved Organic Matter (FDOM) were studied in the
framework of the international cruise “MedBlack Geotraces’. DOC vertical distributions were similar to those reported for the
open ocean. Fluorescence analysis together with Parallel Factorial Analysis (PARAFAC) highlighted the occurrence of humic-like,

protein-like and PAH-like compounds in the open Mediterranean Sea.
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Dissolved Organic Matter (DOM) represents the largest reservoir of organic
carbon on the Earth and the main source of energy for heterotrophic
prokaryotes [1]. A fraction of DOM is Fluorescent (FDOM) and is therefore
able to absorb light in the visible and UV wavelengths and to emit
fluorescence. This fraction affects the penetration of light through the water
column, limiting the quantity of light available for photosynthesis but also
reducing the amount of harmful UV rays. Despite its importance, there is still
little information about FDOM for the Mediterranean Sea (Med Sea); existing
data are mostly limited to coastal areas. The main goals of this work are: (1) to
present the first FDOM data for a large area of the Med Sea, (2) to study
Dissolved Organic Carbon (DOC) distribution on a basin scale and (3) to
evaluate DOC variability on the short temporal scale. In the framework of the
international cruise“MedBlack Geotraces’, held between April and August
2013, 880 samples were collected in the Med Sea (Fig. 1).
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Fig. 1. Study areaand sampling station.

Dissolved Organic Carbon concentrations and fluorescence Excitation Emission
Matrices (EEMs) were measured in order to gain quantitative and qualitative
information on DOM. DOC showed the highest values (60-80 uM) in the
surface layer (0-150 m), with local maxima in the areas affected by mesoscale
activity and a gradual decrease to values of 38-40 UM below 1000 m. A dlight
increase was observed close to the bottom (41-43 pM) (Fig. 2). Even if these
values and distributions are in agreement with previous studies [2-3] and with
oceanic observations [1, 4], DOC concentrations in the deep waters (>2000 m)
of the western Med Sea were lower than observed in 2008, when values up to
50 uM were measured [3]. This difference could be attributed to warmer
winters and consequently to a reduced deep water formation rate in recent
years.

The application of PARAFAC to the EEMs allowed for the validation of a 6-
component model. The components were identified by comparison with the
literature [5-8] and similarity with spectra of commercia substances. Three
components (C1, C3, C4) were identified as humic-like substances, of both
marine and terrestria origin; 2 components (C2, C5) were identified as protein-
like; while the last (C6) was identified as PAH-like, due to its spectroscopic
characteristics similar to fluorene [7]. Humic-like components showed a
minimum in the surface layer, probably due to the photobleaching, and higher
vaues below 150 m. Protein-like components showed an opposite distribution
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with a maximum in the surface layer and a decrease up to 200 m, without any
particular trend down the column water. FDOM distributions are similar to
those reported for open ocean areas [5], even if fluorescence intensity is higher
than that reported for both humic-like and protein-like components for the
Atlantic and Pacific Oceans[6].

The similarities between DOC and FDOM dynamics in the Med Sea and in the
open ocean confirm that the Med Sea can be a natural laboratory to study how
climate change can affect the global DOM cycle.

0 DOC (uM)
80
1000 {43 -

E o0l q
£ 2000 15 60
§'3000 : ; 50
o 40

4000
°.30

1000

2000
Distance (Km)

3000 4000

Fig. 2. DOC vertica distribution along the West-East section reported in Fig. 1
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