SUB 2  LEG-2

Dec 13-22

The R/V Urania will more or less follow the transect already sampled during the first cruise allowing the scientists to probe the physical variables and biological components of the same stations in order to compare the results of summer and winter and to evaluate seasonal patterns and/or changes.

The Tyrrhenian Sea is key for the study of complex dynamics of water exchanges and biological fluxes between the eastern and western Mediterranean sub-basins. Previous studies observed and documented an increase in salinity and sea temperature in the deep Tyrrhenian Sea and linked this with the Eastern Mediterranean Climate Transient, (CIESM Trieste workshop in 2000), and intrusions of dense water originating from the eastern Basin via a series of cascading effects through the Sardinia-Sicily Channel.

This recent thermohaline trend – a change in the water mass characteristics, namely temperature and salinity resulting in change of the water density - was confirmed during the SUB-1 cruise. The entire water column is relatively warmer and saltier compared to data from 1988. To monitor this development, Giuseppe Siena and his colleague Yuri Cotronei will carry out hydrologic measurements on several stations.

This change and the westward shift of water mass properties may favor related biogeographic changes taking place. Chief scientist, Franco Decembrini will continue to study the effect of environmental variation on the planktonic communities. He and his colleagues, Maurizio, Giovanna Maimone and Carmen Raffa as well as Rosario Lavezza and Sophie Marie Martirani von Arbercron will focus on the biodiversity of phytoplankton in the euphotic layer of the water column.  The results of the first campaign show that biomass of smaller size plankton is relatively concentrated in the southeastern area of the Tyrrhenian Sea. 

Biodiversity patterns, in relation to the physical-chemical data and hydrodynamics are being studied during the two cruises. This will allow analyses of the growing similarity between Levantine (“subtropical”) and sub-Tyrrhenian seasonal cycles. Seasonal sampling also provides information about specific ecological patterns, e.g. the regeneration capacity of the ecosystem.

Thermal stratification - the development of relatively stable, warmer and colder layers within a body of water - is related to incoming heat, water depth, and degree of water column mixing. In summer the sea receives insufficient heat to warm the entire water column and lacks adequate physical turnover or mixing to uniform the temperature distribution. Thus, the surface layer of the water is warmed and the lower water column is relatively cooler. The seasonal variation in heat input leads to a stratified water body in summer followed by mixing in winter due to e.g. amplified wind speeds.

Christian Tamburini and Bruno Charriere are two microbiologists who are very interested in the non-stratified water column for comparison analyses of bacteria and their specific metabolism. Bacteria in oligotrophic waters, (characterized by low nutrient concentrations), such as in the Tyrrhenian Sea, need to develop ectoenzymatic activities to degrade macro-molecules in smaller ones in order to make them available for their metabolism. These ectoenzymatic activities, the biochemical reaction of certain catalysing enzymes, are being tested. Two types of sampling are being run, one that maintains the high-pressure conditions of the deep sea (using special pressurized cylinders) and the other decompressed conditions using customary Niskin bottles. Results using the high-pressure cylinders during SUB1 were encouraging.  Violetta Lacono, will be studying how the diversity of bacteria are affected by different sampling methods.  

Additional studies will be conducted, by Massimo de Luca and Francesco Smedile on luminescent bacteria and their possible effect (disturbance) on optical sensors used for scientific research in the deep sea.

Meteorological patterns in the winter may change the local-regional scale of surface currents in the Mediterranean, although they are considered relatively stable. Results conducted by the zooplankton team carried out on the SUB 1, working with the CIESM Zooplankton Indicators Program, headed by Gaby Gorsky, found exciting observations by sampling an anticyclonic eddy. On the edges of these eddy waters with nutrients were up-welled increasing the level of primary production; in other parts this production were down-welled. It appears such eddies are productive hotspots, favorable to short living zooplankton and their predators.  They will continue to follow this interesting hydrodynamic structure of “productive eddies”. Zooplankton is considered good indicators of changes within the marine environment. Fabrice Jaine, Tarik Touharia and M.N. Daly Yahia will carry out zooplankton work.

Targeted sampling of microbes will be conducted around seamounts, which are another hotspot of deep-sea biodiversity, with an emphasis on determining to which degree such populations are geographically distinct. Geologist Elisa Malinverno will provide the necessary “geo-technical” support by screening the transect and making the information on the ground characteristics available to improve the sampling strategy and to better find (again) the appropriate stations.
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The proposed stations of the second leg in the central Tyrrhenian Sea are displayed. Between Sicily and Sardinia the suggested sampling stations of the first leg as well as the geoscientific investigation area (black square) are shown.
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	Name
	Country
	Affiliation
	Activity

	1

 2
	Franco Decembrini

Maurizio AZZARO
	franco.decembrini@iamc.cnr.it
Maurizio.azzaro@iamc.cnr.it
	CNR-IAMC

Sp.ta S. Raineri, 86

Messina, Italy


	Biogeochemistry

	3
	Carmen RAFFA
	
	
	

	4
	Giovanna Maimone
	rosabruna.laferla@iamc.cnr.it
	
	Microbial respiration

	5
	Violetta Lacono
	violetta.lacono@gmail.com
	
	Molecular microbial ecol.

	6
	Fabrice Jaine
	Fabrice.Jaine@ceram.fr
	CNRS, Station Zoologique BP 28  Villefranche sur mer, France
	Zooplankton

	7
	Christian Tamburini
	Christian.Tamburini@com.univ-mrs.fr
	CNRS​_
Centre Océanol. 

163, Av. de Luminy

Marseille, France
	Deep-sea high pressure

	8
	Bruno Charriere
	
	
	

	9
	Rosario Lavezza
	
	Stazione Zoologica « Anton Dohrn »

Villa Comunale I-Naples, Italy
	Biological Oceanography
Biological Oceanography

	10
	Sophie Marie

Martirani Von Arbercron
	
	
	

	11
	Elisa Malinverno
	elisa.malinverno@unimib.it
	CoNISMa - Univ. Milano- Bicocca

Dip.Sci. Geol.Geotecnol.

P.zza della Scienza, 4

Milano, Italy


	Geology

	12

13
	Massimo DE LUCA

FrancescoSMEDILE
	massimo.deluca@unime.it
	CoNISMa-

Univ.of Messina

Dept. An. Ecol. Mar. Biol.

S.ta Sperone, 31

Messina, Italy
	Microbial ecology

	14
	M N. Daly Yahia
	nejib_daly@yahoo.fr
	Univ. 7 November at Carthage,
Faculty of Sciences

7021, Zarzouna, Bizerte - Tunisie
	Hydrology and Planktology

	15

16
	Giuseppe Siena

Yuri COTRONEI
	peppesiena@libero.it

	Università Parthenope

Dip.Sc. Ambiente

via De Gasperi, 5

Napoli, Italy


	Physical Oceanography

	17
	Tarik Touahria
	ttouahria@hotmail.com
	Fsb/Usthb

Lab. Ecos. Pelag.

Elalia Bp32

Alger, Algerie


	Hydrology and Planktology


