Table I – Rapido trawl survey in the Adriatic Sea.
	Parameter
	Current situation

	Sampling frequency
	2005-2006 twice each year (spring and fall); 2007-2008 annual (fall)

	Sampling season
	Spring; Fall-Winter

	Gear details

· Vertical opening

· Horizontal opening

· Codend mesh size
	0.25 m
3.59 m

40 mm (stretched)

	Sampling design
	2005 Systematic surveys (transects)

2006-2008 Stratified by depth, random allocation of the stations proportionally to target species densities

	Haul duration
	5 to 40 min depending on seabed nature

	Towing speed
	5.5 knots

	Method of storage data
	Standard data sheet onboard and specific database (ATrIS) in the institute

	Data verification
	Specific software and manual checking

	Sampling intensity
	42-68 stations (124-134 hauls)


Table II – overview of the survey.

	Survey title
	Assessment of Solea solea in the central and northern Adriatic Sea (GSA17)

	Survey code
	SoleMon
	Type of survey (bottom trawl, echosurvey, etc.)
	Rapido trawl survey

	Country
	Italy, Croatia, Slovenia
	Institute in charge
	CNR-ISMAR Ancona, Italy
ISPRA Chioggia, Italy

IOF Split, Croatia

FRIS Ljubljana, Slovenia

	Area
	GSA17
	Period: 2005-2008
	Season of the survey: spring; fall-winter

	Details of the survey.

Link to:
	


Table III – overview of the series

	Period
	Vessels
	Type of vessel (R/V or C/V)
	Gear
	N° Stations planned
	N° Stations sampled
	Comment

	23th May – 2nd June 2005
	- Midway

- E. Tanfa
	C/V
	Rapido
	68
	67
	1 cancelled

Pre-survey

	26th October - 14th November 2005
	- Midway
- E. Tanfa
	C/V
	Rapido
	62
	62
	Pre-survey

	14th June – 24th June 2006
	- Joacchì

- A. Tanfa
	C/V
	Rapido
	42
	42
	

	26th October - 10th November 2006
	- Joacchì
- A. Tanfa
	C/V
	Rapido
	67
	67
	

	27th November 2007 – 22th February 2008
	- Dalla Porta
	R/V
	Rapido
	67
	62
	5 cancelled

	20th October – 7th November 2008
	- Dalla Porta
	R/V
	Rapido
	67
	67
	


Detailed information

Main objective (general objectives of the survey. Types of information collected during the survey):

Monitoring of several benthic species (flatfish, pectinids, cuttlefish, etc.) in the central and northern Adriatic Sea (GSA17) which cannot be assed properly by the otter trawl surveys (Medits surveys). Abundance indeces, demographic structure and spatial distribution of these species. Stock assessment of Solea solea and other benthic species.
Complementary objective (if any):
Assessment of the nursery and spawning areas of Solea solea.
Biological parameters of Solea solea.
Gear details (describe the gear. If possible, add a plan of the sampling gear and its rigging):
The picture and the plan of the sampling gear are reported in Annexes I and II.

Two rapido trawls were towed simultaneously at each haul. The technical features of each rapido trawl used in this survey were:

Horizontal opening = 3.59 m

Vertical opening = 0.25 m

Codend mesh size (stretched) = 40 mm

Weight = 190 kg
Number of skids = 4

[image: image1.jpg]


Annex I – Picture of the rapido trawl used in SoleMon survey.
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Annex II – Plan of the rapido trawl used in SoleMon survey.

Area:
The area is the central and northern Adriatic Sea (GSA17) from the shoreline to the bathimetry of 100 m (42,388 km2). The fall survey of 2005 and the two surveys of 2006 included also the Croatian waters and extended to the channels inside the Croatian islands (about 6,000 km2), while in the two subsequent years the surveys were carried out up to the limit of  the Croatian national waters (Annex III).
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Annex III - Map of the stations sampled during SoleMon survey carried out in 2008.
Sampling design (Describe the number of hauls and method used to select the sampling location):
In 2005 a total of 68 and 62 stations were sampled during the spring and fall pre-surveys respectively. As no detailed information on sole distribution was available before the starting of SoleMon survey, stations were distributed along 11 transects extending from the Italian shoreline to the Croatian one. Data gathered during the pre-surveys clearly showed that the abundance of sole and other valuable benthic species decreased with the increasing of depth. On this basis, in the following surveys a random stratified samplig strategy was adopted.
Three depth strata were identified:

· stratum 0-30 m depth (11,512 km2);

· stratum 30-50 m depth (8,410 km2);

· stratum >50 m depth (22,466 km2).

The stations are randomly located inside each stratum. The number of stations in each stratum was calculated on the basis of the variability (Coefficient of Variation) of the abundance indeces of Solea solea and other commercially important target species (Sepia officinalis, Melicerthus kerathurus, etc.) calculated on the basis of the results obtained during the pre-survey carried out in 2005. The final number of stations forecasted in the sampling protocol is 67 (39 in stratum 0-30 m; 17 in stratum 30-50 m; 11 in stratum >50 m) for a total of 134 hauls (two in each station).

Sampling is carried out only during daylight from dawn to dusk.
The towing speed is 5.5 knots.

The haul duration ranges from 5 to 40 m on the basis of the type of seabed (e.g. maerl) and/or the macrozoobenthic communities living in the sampling area (e.g. the massive occurrence of macrozoobenthic organisms strongly reduce the haul duration).
As recruitment and spawning of sole occur in fall-winter, spring survey was cancelled and only fall-winter survey was carried out since 2007.
Species recorded (Indicate the number and main groups of species recorded, e.g. all fish, crustaceans, etc.):

All species in catches (Chondroichthyes, Osteichthyes, Mollusca, Crustacea, Annelida, Ascidiacea, Bryozoa, Cnidaria, Echinodermata, Porifera, Sipuncula) were recorded. Also the debris was analysed (shells of gastropods and bivalves, wood, anthropic matter, eggs, glass, etc.). In 2005 and 2006 a total of 436 taxa was observed and the majority of taxa included non-commercial species. Analysis of discard samples collected in 2007 and 2008 are still in progress.
Individual total length (1/2 cm) and total weight was recorded on each commercial species. Analysis of sex and maturity stage of gonads (5 stages; Holden and Raitt, 1974) were carried out on each specimen of S. solea.
Survey data management system (Describe the data storage and compilation method):

Data collected onboard are stored in the dedicated databased ATrIS (Adriamed Trawl Information System), which allows to calculate abundance and biomass indexes standardised to the square kilometer and of each species. ATrIS also includes a linkage with a GIS software (ESRI Arcview 3.2) allowing the drawing of distribution maps for each species.
Quality control (Indicate the type of quality control applied to the survey, on protocol application, gear design, data, etc.):

Data are printed and controlled following the protocol of the project. Hauls are validated only once the control is finished. In addition, ATrIS includes a “consistency control” tool.
The swept area is easy to calculate, thanks to the fixed opening of the rapido trawl (3.59 m), the constant towing speed (5.5 knots) and the effective haul time registered by a Data Storage Tag applied to the iron frame of the gear, that records time and depth at 1 minute intervals.
Estimates (Give indicators estimates and possible trends):

Solea solea: density and biomass indexes of total catch, recruits and spawning females; maps of distribution, abundance and biomass of of total catch, recruits and spawning females. Size frequency distributions.
Other relevant commercial species: density and biomass indexes. Maps of distribution, abundance and biomass. Size frequency distributions.

Assessment of stocks (Give assessment of stocks, if any, by using surveys data):

Stock assessment of sole has been presented at the GFCM-SAC Demersal Working Group and updated every year, using commercial data tuned with survey data.
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