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INTRODUCTION
The cruise MEDCOR in the Strait of Sicily was designed primarily to (i) complete the multiswath map of the deep water coral (dwc) site in the South of Malta (Schembri et al., 2007; Freiwald et al., 2009), acquiring new bio-geological and hydrological data from this area, (ii) collect and maintain live corals (Lophelia pertusa, Madrepora oculata and Desmophyllum dianthus) in tanks to conduct onboard and laboratory experiments on the effects of ocean acidification on dwc and assess dwc microbiological ecology, (iii) collect living corals for genetic studies (connectivity); (iv) collect paired water samples and living dwc for geochemical studies related to water mass circulation, (v) evaluate anthropogenic impact on selected deep sea areas, (vi) explore a pockmarks/mud volcanoes area in the Gela basin considered to host chemosynthetic biota. All the targets have been successfully achieved in spite of persistent unfavourable meteo-marine conditions that limited the actual working activity to less than 30% of the total time. The ocean acidification and microbial ecology experiments have been conducted in the frame of the COMP project (Réponse des coraux méditerranéens profonds aux changements climatiques globaux).
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SUMMARY
Ship: R/V Urania

Start: 2008-12-13 PORT: Messina

End: 2008-12-23 PORT: Messina

Sea: Strait of Sicily

Objective: Geological, Hydrological, Paleobiological and Biological Investigations, Morphobathymetric

survey.

Cruise organizer: ISMAR-CNR, UOS Bologna, (Italy)

Chief scientist: Marco Taviani (ISMAR-CNR)

Contact: marco.taviani@bo.ismar.cnr.it

Disciplines: Geology, sedimentology, biology, hydrology, mapping

Targets achieved: Chirp and Multibeam survey along the whole investigated area, 1 SW core, 18 CTD

casts, 19 Dredges and Trawls, 41 Grabs, 3 Gravity cores (GC).
Research supported by CNR and the European Commission. The cruise is a contribution to EU HERMES (EC contract number GOCE-CT-2005-511234-1) and HERMIONE ((contract number 226354)) programmes and COMP project.
AREAS INVESTIGATED DURING THE MEDCOR CRUISE
1) NORTH-EAST GOZO
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2) MALTA ESCARPMENT
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3) EAST OF MALTA
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4) GELA BASIN
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MATERIAL AND METHODS
R/V Urania is a 61m ship equipped with DGPS positioning system, single-beam bathymetry and integrated geophysical and oceanographical data acquisition systems, including ADCP, CHIRP SBP and other Sonar Equipment. Additional equipment such as MBES systems can be accommodated on the keel by sub work. The vessel was set-up for data acquisition and navigation with RESON PDS-2000 and COMMTECH NAVPRO software. Two workstations were used for the multibeam, interfacing by a multiserial and Ethernet link a RESON 8160 P1 processor, an Octans MRU and gyrocompass, DGPS receiver. The latter workstation collected the navigation data every minute and at different sampling rates. The datum WGS84 and the UTM projection on 39E (zone 37) were chosen for navigation and display purposes. Timing was set to UTC whereas the acquisition rate was set to 10 secs.

Multibeam bathymetry.

The MBES was KONGSBERG, capable of acquiring data at a range of 1200 m depth. The sonar data were collected and recorded in real time on HD by direct interfacing of the sonar processor P1 to the PDS-2000 software. The PDS-2000 was able to build a 25m DTM during the acquisition of the entire surveyed area. The MBES was calibrated during the cruise. Several lines were acquired during the survey, that will be used as further calibration control.

Chirp SBP.

SBP data was acquired by the 16 transducers, hull mounted BENTHOS DATASONICS Mod.CAP-6600 CHIRP-II profiler. Digital data were recorded in the SEG-Y format on Magneto-Optical removable disks and hard disk. Backups were loaded on DVD. The navigation data was made available to the system by NAVPRO as VESSEL (0,0).

Seabottom sampling.

The seabottom sampling was carry out using a gravity corer (1.2 Tons) and a modified large-volume Van Veen grab (60 litres), according to the goals and the sites. The samples were treated onboard following the standard procedures based on the sediment type and scope: photographic documentation, compositional/textural/colour description, archive sample storing, geobiological evaluation, biological sorting, in-tank maintenance of living fauna for examination or onboard experiments on dwc, sample storage (see table 1).
Minor/Trace elements (Ca, Sr, Mg, B, Ba, Li and U) and Nd-isotopes

Samples for trace elements and Nd-isotopes were collected in 9 litres cubitainers, precleaned with HCl (0.5N) for 4 days and rinsed with QD water twice. One end of a tygon tubing was attached to the spigot of the Niskin bottles and the other end was connected to a Acropak 500 cartridge filter (0.8 μm/0.45 μm). The filtered seawater samples were immediately acidified with double distilled HCl (6N) to a pH 2 and stored for analysis (see table 2).

PRELIMINARY RESULTS

(1) An area of about 45km2 containing the South Malta dwc site was mapped in detail revealing many interesting seabottom features. The most relevant is the escarpment colonized by a diverse and lush dwc ecosystem, which includes the ‘white corals’ Lophelia pertusa, Madrepora oculata, Javania and Desmophyllum diathus, abundant antipatharians (Leiopathes), gorgonians (i.e. Corallium rubrum).

(2) Live corals (Lophelia pertusa, Madrepora oculata and Desmophyllum dianthus) were collected along the South Malta dwc site and from a lost fishing gear in the Gela basin. The corals were kept alive in temperature-controlled tanks for onboard experiments (ocean acidification, microbial ecology) and subsequently transported to Laboratoire d'Océanographie de Villefranche-sur-Mer; other specimens were fixed for biomolecular studies (genetics) and for geochemistry (minor/trace elements and Nd isotopes).
(3) Seawater samples were collected for Neodymium isotopes, stable isotopes (oxygen and carbon),.total alkalinity, dissolved inorganic carbon and nutrients (phosphates, nitrates).

(4) Anthropogenic impact traces were noticed and recorded, including abandoned fishing gears in the Gela basin that provide a huge quantity of fouling corals on it.
(5) A number of geological and paleobiological data were acquired with the aim to better constrain the history and evolution of dwc growth in the Strait of Sicily.

(6) The pockmark/mudvolcano field in the Gela basin was multibeam-mapped in detail; extensive seabottom sampling resulted in the finding of the first example of chemosynthetic macrofauna from this sector of the Mediterranean Sea, including vestimentiferan worms and specialized bivalves, together with carbonate crusts.
APPENDIX
Table 1: MEDCOR Station list.
	Station

MEDCOR
	Date
	Time
	Area
	Start Lat. GGMMSS.XX
	Start Long. GGMMSS.XX
	End Lat.
	End Long.
	Start

Depth
	End Depth
	Gear

	1
	11 Dec 2009
	15.00
	S Malta
	353145
	140011
	
	
	554,00
	
	CTD

	2
	11 Dec 2009
	19.33
	S Malta
	353100.9
	140601.9
	
	
	476,60
	
	CTD

	3
	11 Dec 2009
	19.02
	S Malta
	353100.65
	140559.81
	
	
	476,00
	
	Grab

	4
	11 Dec 2009
	20.40
	S Malta
	353103.7
	140559.7
	
	
	481,90
	
	CTD/POM(1)

	5
	11 Dec 2009
	21.13
	S Malta
	353101.7
	140600.8
	
	
	485,70
	
	CTD/POM(2)

	6
	11 Dec 2009
	21.36
	S Malta
	353102.2
	140558.8
	
	
	481,70
	
	CTD/POM(3)

	7
	11 Dec 2009
	22.01
	S Malta
	353100.0
	140600.2
	
	
	476,50
	
	CTD/POM(4)

	8
	11 Dec 2009
	22.56
	S Malta
	353959.6
	140559.2
	
	
	653,00
	
	Grab

	9
	12 Dec 2009
	
	SE Malta
	355026.7
	143655.6
	
	
	70,00
	
	Grab

	10
	12 Dec 2009
	9.20
	E Malta
	354559.7
	143857.6
	
	
	130,00
	
	Grab

	11
	12 Dec 2009
	9.50
	E Malta
	354731
	143813
	
	
	116,00
	
	Grab

	12
	12 Dec 2009
	10.32
	E Malta
	354836.2
	143300.35
	
	
	100,60
	
	Grab

	13
	12 Dec 2009
	
	E Malta
	354959.02
	144415.08
	
	
	90,10
	
	Grab

	14
	12 Dec 2009
	11.23
	E Malta
	354958.71
	144411.96
	
	
	89,20
	
	Grab

	15
	12 Dec 2009
	12.19
	E Malta
	354919.36
	144051.75
	
	
	100,40
	
	Grab

	16
	12 Dec 2009
	12.48
	E Malta
	354945.18
	143940.66
	
	
	98,90
	
	Grab

	17
	12 Dec 2009
	12.55
	E Malta
	354945.95
	143942.1
	
	
	100,00
	
	Grab

	18
	12 Dec 2009
	12.55
	E Malta
	354945.74
	143941.55
	
	
	99,20
	
	CTD

	19
	12 Dec 2009
	22.49
	E Malta
	355120.19
	142823.7
	
	
	69,20
	
	Grab

	20
	13 Dec 2009
	5.33
	S Malta
	353013.59
	140439.59
	
	
	647,00
	
	CTD

	21
	13 Dec 2009
	9.08
	S Malta
	353055.42
	141048.52
	
	
	460,00
	
	Grab

	22
	13 Dec 2009
	9.30
	S Malta
	353055.44
	141048.36
	
	
	461,20
	
	Grab

	23
	13 Dec 2009
	10.10
	S Malta
	353040.34
	141127.62
	
	
	725,80
	
	Grab

	24
	13 Dec 2009
	10.56
	S Malta
	353044.20
	141119.39
	353048.44
	141103.70
	686,90
	600,30
	Epi.Dredge

	25
	13 Dec 2009
	11.15
	S Malta
	353047.76
	141104.57
	353101.64
	141043.39
	690,00
	462,00
	Epi.Dredge

	26
	13 Dec 2009
	13.24
	SE Malta
	353050.21
	140624.26
	353118.20
	140534.06
	468,00
	480,00
	Epi.Dredge

	27
	13 Dec 2009
	14.54
	S Malta
	353045.82
	140714.47
	
	
	440,90
	
	Grab

	28
	13 Dec 2009
	15.50
	S Malta
	353045.78
	140714.65
	
	
	438,80
	
	Gravity Core

	29
	13 Dec 2009
	16.35
	S Malta
	353050.91
	140622.3
	353110.46
	140546.10
	473,00
	453,00
	Epi.Dredge 

	30
	13 Dec 2009
	21.18
	S Malta
	353044.50
	141121.04
	
	
	693,30
	
	CTD/POM(1)

	31
	13 Dec 2009
	21.52
	S Malta
	353044.47
	141119.39
	
	
	697,30
	
	CTD/POM(2)

	32
	13 Dec 2009
	22.28
	S Malta
	353045.20
	141120.02
	
	
	689,20
	
	CTD/POM(3)

	33
	13 Dec 2009
	22.59
	S Malta
	353044.72
	141120.05
	
	
	690,60
	
	CTD/POM(4)

	34
	13 Dec 2009
	23.30
	S Malta
	353044.34
	141117.73
	
	
	707,30
	
	CTD/POM(5)

	35
	14 Dec 2009
	1.24
	W Malta
	354031.30
	140838.03
	
	
	664,00
	
	Grab

	36
	14 Dec 2009
	3.24
	W Malta
	354635.98
	140458.67
	
	
	971,00
	
	Grab

	37
	14 Dec 2009
	4.50
	W Malta
	354847.88
	140454.15
	
	
	1023,00
	
	CTD

	38
	14 Dec 2009
	5.50
	W Malta
	354837.9
	140454.03
	
	
	1033,00
	
	Grab

	39
	14 Dec 2009
	16.40
	N Gozo
	360513.04
	141251.84
	360532.6
	141220.56
	146,00
	153,00
	Epi.Dredge 

	40
	14 Dec 2009
	16.41
	N Gozo
	360522.15
	141218.58
	
	
	172,00
	
	Grab

	41
	14 Dec 2009
	17.57
	N Gozo
	360508.74
	141416.36
	360502.85
	141213.15
	139,00
	
	Epi.Dredge 

	42
	14 Dec 2009
	23.44
	NE Gozo
	360359.14
	141856.96
	
	
	103,00
	139,00
	Grab

	43
	15 Dec 2009
	23.44
	NE Gozo
	360236.36
	142021.27
	
	
	68,00
	
	CTD

	44
	15 Dec 2009
	0.10
	NE Gozo
	360359.79
	141857.66
	
	
	
	
	Grab

	45
	15 Dec 2009
	3.20
	N Gozo
	360423.27
	141808.38
	
	
	77,20
	
	Grab

	46
	15 Dec 2009
	3.30
	N Gozo
	360422.95
	141808.02
	
	
	77,50
	
	Grab

	47
	15 Dec 2009
	3.52
	N Gozo
	360418.04
	141133.83
	
	
	98,40
	
	Grab

	48
	15 Dec 2009
	4.18
	N Gozo
	360425.76
	141759.54
	
	
	74,40
	
	Grab

	49
	15 Dec 2009
	4.38
	N Gozo
	360411.22
	141808.34
	
	
	35,30
	
	Grab

	50
	15 Dec 2009
	4.54
	N Gozo
	360411.85
	141807.65
	
	
	38,10
	
	Grab

	51
	15 Dec 2009
	11.33
	NE Gozo
	360359.59
	141856.21
	
	
	93,00
	
	Grab

	52
	15 Dec 2009
	12.50
	NE Gozo
	360451.07
	141800.09
	360427.07
	141903.56
	140,00
	133
	Epi.Dredge 

	53
	15 Dec 2009
	13.59
	NE Gozo
	360426.50
	141706.14
	360453.61
	141618.12
	46,40
	46
	Epi.Dredge 

	54
	15 Dec 2009
	16.00
	NE Gozo
	360312.5
	142109.6
	360309.88
	142025.83
	120,00
	77
	Epi.Dredge 

	55
	15 Dec 2009
	18.05
	N Gozo
	360517.29
	141710.45
	360509.85
	141616.5
	125,00
	74,3
	Epi.Dredge

	56
	15 Dec 2009
	19.40
	N Gozo
	360506.15
	141600.61
	
	
	47,60
	
	Grab

	57
	15 Dec 2009
	23.57
	E Gozo
	360159.08
	142305.33
	
	
	88,60
	
	Grab

	58
	17 Dec 2009
	10.13
	E Malta
	355532.73
	143344.91
	
	
	116,40
	
	Grab

	59
	17 Dec 2009
	10.25
	E Malta
	355532.81
	143344.86
	
	
	117,20
	
	Grab

	60
	17 Dec 2009
	10.40
	E Malta
	355537.31
	143343.3
	
	
	114,30
	
	Grab

	61
	17 Dec 2009
	11.12
	E Malta
	355532.56
	143355.21
	355522.2
	143329.00
	107,40
	113
	Epi.Dredge 

	62
	17 Dec 2009
	11.38
	E Malta
	355534.07
	143347.36
	355521.36
	143326.42
	116,00
	113
	Epi.Dredge

	63
	17 Dec 2009
	13.10
	E Malta
	355150.82
	143644.74
	355144.67
	143615.93
	74,00
	60
	Epi.Dredge 

	64
	17 Dec 2009
	22.03
	SW Malta
	353026.83
	140648.02
	353102.59
	140729.78
	658,00
	450
	Epi.Dredge

	65
	17 Dec 2009
	23.15
	SW Malta
	353025.82
	140641.30
	353038.58
	140726.62
	650,00
	450
	Epi.Dredge

	66
	17 Dec 2009
	23.13
	SW Malta
	353025.56
	140655.95
	
	
	673,00
	
	CTD

	67
	17 Dec 2009
	23.58
	SW Malta
	353019.73
	140740.48
	
	
	622,00
	
	Grab

	68
	19 Dec 2009
	9.40
	Gela
	364538.24
	140009.02
	
	
	820,00
	
	CTD

	69
	19 Dec 2009
	10.12
	Gela (Pockmark 1)
	364537.83
	140008.20
	
	
	824,00
	
	Grab

	70
	19 Dec 2009
	11.24
	Gela (Pockmark 1)
	364516.42
	140101.07
	
	
	840,8
	
	Gravity Core

	71
	19 Dec 2009
	11.25
	Gela (Pockmark 1)
	364516.07
	140058.79
	364535.00
	140010.82
	840,00
	820,00
	Beam Trawl (dredge)

	72
	19 Dec 2009
	12.45
	Gela
	364515.11
	140101.18
	364515.69
	140100.61
	842,00
	840,60
	CTD (POM)

	73
	19 Dec 2009
	13.00
	Gela
	364516.70
	140100.46
	
	
	838,60
	
	Grab

	74
	19 Dec 2009
	14.41
	Gela
	364538.82
	140010.35
	364430.7
	135848.06
	824,00
	850
	Epi.Dredge

	75
	21 Dec 2009
	9.53
	Gela
	364548.41
	140115.29
	
	
	833,00
	
	Grab

	76
	21 Dec 2009
	10.40
	Gela
	364534.56
	140024.85
	
	
	820,20
	
	Grab

	77
	21 Dec 2009
	11.30
	Gela (Pockmark 5)
	364544.57
	135852.79
	
	
	831,70
	
	Grab

	78
	21 Dec 2009
	11.31
	Gela
	364540.13
	140008.90
	364610.18
	140131.59
	815,00
	811
	Epi.Dredge (rapido)

	79
	21 Dec 2009
	13.06
	Gela
	364539.07
	140007.85
	
	
	823,00
	
	SW-104

	80
	21 Dec 2009
	14.59
	Gela
	364531.18
	135954.57
	364540.10
	135949.79
	820,00
	815
	Epi.Dredge

	81
	21 Dec 2009
	15.57
	Gela
	364538.89
	140007.58
	
	
	822,00
	
	Gravity Core

	82
	21 Dec 2009
	16.48
	Gela
	364527.06
	135908.21
	
	
	834,00
	
	Grab


Table 2: Temperature, salinity and pH values for selected stations
	Station
	Depth (m)
	Temp (°C)
	Salinity
	pH (Nist)
	pH(T)

	2
	20
	18.27
	37.91
	8.14
	8.171

	
	175
	15.86
	38.4
	8.09
	8.121

	
	467
	13.71
	37.75
	8.05
	8.087

	20
	60
	17.98
	37.87
	8.14
	8.172

	
	200
	15.37
	38.59
	8.09
	8.118

	
	647
	13.78
	38.75
	8.05
	8.085

	37
	35
	17.74
	37.55
	8.06
	8.108

	
	140
	16.00
	38.22
	8.06
	8.110

	
	300
	14.22
	38.79
	8.02
	8.079

	
	500
	13.90
	38.77
	8.07
	8.107

	
	800
	13.86
	38.76
	8.05
	8.101

	
	1000
	13.87
	38.75
	8.08
	8.101

	68
	450
	14.04
	38.79
	8.05
	8.082

	
	820
	13.96
	38.77
	8.02
	8.046


Seawater sampling for hydrology and geochemistry
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Coral sorting
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Chemosynthetic macrofauna from the Gela Basin

(Vestimentiferan worms and bivalves)
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Deep water corals from South of Malta

(Lophelia pertusa, Madrepora oculata and Corallium rubrum)
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