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Introduction 

The MEDIAS (MEDiterranean International Acoustic Surveys) Steering Committee met 

in Palma de Mallorca, Spain, on 4-6 April 2017, hosted by IEO and chaired by Andrea 

De Felice from ISMAR-CNR. Participants in the meeting were representatives from the 

European Union countries involved in acoustic surveys in the Mediterranean Sea (i.e. 

Spain, Croatia and Italy) and in the Black Sea (Romania). Unfortunately scientists from 

France and Greece could not attend the meeting this year due to local problems. One 

scientist from Morocco, working on fisheries acoustics in the Atlantic Ocean and in the 

Mediterranean Sea, and a representative from GFCM Secretariat were invited to 

participate (see list of participants in Annexes I and II).  

The main aims of the meeting were:  

a) to present the results from the Mediterranean International Acoustic Surveys 

(MEDIAS) carried out in 2016; 

b) to coordinate the MEDIAS surveys to be performed in 2017; 

c) to improve and update the common Protocol for the MEDIAS that is 

incorporated in the DCF framework and reflected in the MEDIAS Handbook; 

d) to revise the ToRs from 2017 and to establish the ToRs for 2018. 

The agenda of the 10th MEDIAS Coordination Meeting (see ANNEX III) was adopted by 

the participants. Following the agenda, during the first day results from the 2016 

MEDIAS acoustic surveys, carried out by the MEDIAS partners (Figure 1), were 

presented, as well as results from the survey carried out by Romania in the Black Sea. 

 

 

 
Figure 1:  Acoustic surveys in the framework of MEDIAS in 2016 
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There was also the presentation of GFCM mid-term strategy 2017-19 by the 

representative attending the meeting and also the discussion on acoustic survey 

period, foreseen by last MEDIAS Coordination Meeting,  and a discussion on the 

possible ways to anticipate the submission of MEDIAS survey results as asked by RCM 

Med&BS-LP in 2016. During the second day of the meeting a workshop on άplankton 

removal using multifrequency analysisέ was carried out, together with an update of 

the work on CV calculation with a common R procedure. Aspects concerning possible 

ecosystem indicators from acoustic surveys were also undertaken. 

During the third day, the revision of the common MEDIAS protocol and an update of 

the MEDIAS handbook were carried out. There was also a discussion on technical 

aspects related to anchovy age determination practices and the decision on standard 

contents to be put, from now on, in the survey results presentations by each MEDIAS 

group. Part of the day was dedicated to define the Terms of Reference (ToRs) for the 

next year (2018), and to discuss and propose common studies and publications in the 

MEDIAS framework. 
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Results of the surveys carried out in 2016 in the framework of the Mediterranean 

International Acoustic Surveys (MEDIAS) 

 

a) Italian Acoustic survey in Adriatic Sea - MEDIAS in the western GSA 17 and GSA 

18 (Iole Leonori, Andrea De Felice, Ilaria Biagiotti, Giovanni Canduci, Ilaria 

Costantini, Sara Malavolti) 

 

The 2016 acoustic survey was carried out in June in western GSA 18 and GSA 17 

including territorial waters of Slovenia (Dr. Tomaz Modic took part in the cruise in 

Slovenia waters). Acoustic data were logged over a grid of systematic parallel transects 

perpendicular to coastline/ bathymetry. Inter-transect distance was 8-10 nmi. Acoustic 

monitoring was done during daytime (6:00 am ς 7:00 pm). Scientific echosounder: 

Simrad EK60 equipped with 38, 120, 200 kHz and EK80 with 70 kHz split beam 

transducers hull-mounted. R/V G. Dallaporta Vessel speed: 9.5 knots. The acoustic 

system was calibrated in June 2016 using the standard sphere method (Foote et al., 

1987; Demer et al., 2015). 

In western GSA 17 total nautical miles were 1552 for a total area of 10636 nmi2, in 

western GSA 18 total nautical miles were 402 for a total area of 2510 nmi2. All this 

account for a total of about 2000 nautical miles, identifying an area of about 13200 

square nautical miles in the western part of Adriatic Sea, that rise up to 15700 square 

nautical miles (about 2500 nmi) including the Montenegro and Albania survey, thus 

ensuring a strong synopticity to the monitoring of such a large area. The survey in 

eastern GSA 18 was conducted in the second part of May 2016 with the same MEDIAS 

methodology but under FAO AdriaMed and CNR fundings, covering 427 nautical miles 

for a total area of 2597 nmi2. 
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Figure A1. Acoustic survey route plan in western GSA 17 and GSA 18 

In detail, the MEDIAS acoustic survey in western GSA 18 was carried out in June 2016; 

area coverage was 100%, 402 nautical miles were monitored and 10 pelagic trawls 

were conducted. 58 ichthyoplankton stations to apply Daily Egg Production Method 

were made, combining CTD and plankton net sampling. 

The MEDIAS acoustic survey in western GSA 17 was conducted in June 2016; the 

coverage of the area was 100%, 1552 nautical miles were monitored and 34 pelagic 

trawls were conducted. 86 CTD stations were made and in 45 stations out of them 

plankton sampling by means of WP2 net (mesh size 200 µm) was carried out. 
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Figure A2. Acoustic survey route plan in western GSA 17 and western GSA 18. The positions of 

prefixed stations of CTD & plankton sampling are shown (in blue CTD&plankton stations, in red 

only CTD stations) 

 

Figure A3. Acoustic survey route plan in western GSA 17 and western GSA 18. The catch 

composition of net samplings carried out in 2016 are reported  

Figure A4. Trends of anchovy and sardine in Northern Adriatic 
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Figure A5. Trends of anchovy and sardine in Middle Adriatic 

Figure A6. Trends of anchovy and sardine in Southern Adriatic 

 

In the last period biomass estimations of anchovy (Engraulis encrasicolus) and sardine 

(Sardina pilchardus) stocks in western Adriatic Sea until 2015 show a slight decrease in 

the biomass in the northern part, a weak increase in the central Adriatic and a severe 

decrease in the southern Adriatic Sea (GSA 18) especially for sardine, that comes back 

to very low levels. In 2016 there is descrease of anchovy and sardine biomass in all the 

GSA 17 and GSA 18 areas. 
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Figure A7. Anchovy and sardine biomass per length class in GSA 17 in 2009-2016 

 

Figure A8. Anchovy and sardine biomass per length class in GSA 18 in 2009-2016 

 

Due to the joint requests by GFCM and Data Collection Regulation we are asked to 

produce survey results much earlier than before. In order to fulfill this commitment, in 

a large area as Adriatic Sea there are not much alternatives to a shift and a fusion of 

our survey periods. That is why in 2015 and 2016 we conducted acoustic survey in June 

and no more in September in GSA 17 and the same is foreseen for 2017. GSA 18 now is 

conducted in June while in the recent past the survey was in July. 

Due to the change in the survey time in GSA 17, a statistical analysis was performed in 

order to identify if there are significant differences on the length frequency 

distributions between 2015 and 2016 and the previous years, but also among all the 

years to verify if these differences are only between June and September or are 

present among the September surveys too. Anchovy mean lengths from the surveys 

2004-2016 show alternate values over the years with 2015 mean lenght being the 

highest, even if the gap with the previous years is little and 2016 in line with other 

values. Sardine mean lengths present a quite evident decreasing trend over the years.  
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Figure A9. Anchovy and sardine LFD in western GSA 17 from 2004 to 2016 

 

 

Figure A10. Anchovy and sardine mean lenght in western GSA 17 from 2004 to 2016 

Figure A11. Anchovy mean lenght in western GSA 17 from 2004 to 2016 and Correlation plot. 

No trend of mean sizes over the years 
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Figure A12. Sardine mean lenght in western GSA 17 from 2004 to 2016 and Correlation plot. 

Decreasing trend of mean sizes over the years 

 

Comparing the means in pairs performing pairwise t-tests with Bonferroni correction 

methodology (Calculate pairwise comparisons between group levels with corrections 

for multiple testing) the results show that not only 2015 and 2016 means are different 

in most of the cases with the other years means, but also mƻǎǘ ƻŦ ǘƘŜ ά{ŜǇǘŜƳōŜǊέ 

means are significantly different between them, stating that there is a substantial 

variability of LFD between years even keeping the month of the survey constant. 

 

Figure A13. Results of pairwise T- ǘŜǎǘ ά.ƻƴŦŜǊǊƻƴƛέ ǎƘƻǿƛƴƎ ƛƴ ŘŀǊƪ the significant differences 

between couples of mean size values, in white the non-significant differences 
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FINAL REMARKS 

In 2014, after extensive discussions, the General Fisheries Commission for the 

Mediterranean (GFCM) adopted the Recommendation GFCM/38/2014/1, amending 

Recommendation GFCM/37/2013/1, and on precautionary and emergency measures 

for 2015 on small pelagic stocks in the GFCM GSA 17.  

In line with such Recommendation, the Commission suggested that technical elements 

for the management of small pelagic fisheries in the Adriatic Sea be addressed during 

the next intersessional period, with the aim to (among others): 

ҍ LŘŜƴǘƛŦȅ ƎŀǇǎ ŀƴŘ ŜǾŀƭǳŀǘŜ ǿŀȅǎ ǘƻ ǎǘǊŜƴƎǘƘŜƴ ǘƘŜ ǿƻǊƪƛƴƎ ƳŜǘƘƻŘƻƭƻƎȅ ǿƘŜƴ 

performing acoustic surveys. Thus, propose alternatives to reduce the amount of time 

between the acoustic survey and the availability of data for stock assessment; 

ҍ LŘŜƴǘƛŦȅ ƎŀǇǎ and needs on scientific data and evaluate the way forward to obtain a 

complete stock assessment of sardine and anchovy for the whole Adriatic Sea (i.e. 

including GSA 18). 

In 2015 the General Fisheries Commission for the Mediterranean (GFCM) adopted the 

Recommendation GFCM/39/2015/1 establishing further precautionary and emergency 

measures in 2016 for small pelagic stocks in the Adriatic Sea (GSA 17 and GSA 18): 

ҍ w9/![[LbD ǘƘŀǘ ǘƘŜ {!/ Ƙŀǎ ŎƻƴǎƛŘŜǊŜŘ ǘƘŀǘ ǘƘŜ ǎǘƻŎƪǎ ƻŦ ŀƴŎƘƻǾȅ ŀƴŘ ǎŀǊŘƛƴŜ ŀǊŜ 

distributed in GSA 17 and GSA 18; 

ҍ bh¢LbD ǘƘŀǘ ƘȅŘǊƻŀŎƻǳǎǘƛŎ ǎǳǊǾŜȅǎ ƘŀǾŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƻŦ ǇǊƻǾƛŘƛƴƎ ƭŀǘŜǎǘ ōƛƻƳŀǎǎ 

estimates and their results can support management decisions; 

ҍ !5ht¢{ ƛƴ ŎƻƴŦƻǊƳƛǘȅ ǿƛǘƘ ǘƘŜ ŀǇǇƭƛŎŀōƭŜ ǊŜƭŜǾŀƴǘ ǇǊƻǾƛǎƛƻƴǎ ƻŦ ǘƘŜ DC/a 

Agreement that (among others). 

ҍ ¢ƘŜ {!/ ǎƘŀƭƭ ǇǊƻǇƻǎŜ ŀƭǘŜǊƴŀǘƛǾŜǎ ǘƻ ƳŀƪŜ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ƘȅŘǊƻŀŎƻǳǎǘƛŎ ǎǳǊǾŜȅǎ 

of the previous year available during the first month of the year. 

In 2016 the General Fisheries Commission for the Mediterranean (GFCM) adopted the 

Recommendation GFCM/40/2016/3 and remarked the will of anticipate the date of the 

availability of hydroacoustic survey results. 

PART III Scientific monitoring (pg. 4) - 13. The SAC shall suggest alternative solutions to 

ensure the availability of hydroacoustic survey results of the previous year not later 

than 31 January of a given year. 

This could be possible only continuing to carry out the surveys in Adriatic in June-July. 
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In order to produce in the future survey results by the end of January or before, in a 

large area as Adriatic Sea (wGSA 17 + GSA 18: 15700 mni2), there are not much 

alternatives to a shift and a fusion of our survey periods, that is what we are doing 

since 2015. 

A more meaningful statistical analysis of the differences due to the period shift in GSA 

17 will be performed next year with 3-years data of acoustic survey in June available. 

 

b) Acoustic survey in the eastern part of the GSA 17 (Adriatic Sea ς Croatia) 

(Vjekoslav Ticina) 

After accession of Croatia in EU, 4th acoustic survey in eastern part of the Adriatic 

Sea (GSA 17) have been carried out within Data Collection Framework (DCF), as a 

part of international Pan European Mediterranean acoustic surveys (MEDIAS). 

Acoustic survey carried out in the period 24. Aug. ς 22. Sept. 2016 successfully 

covered 100% of total area of eastern part of GSA 17 that need to be covered 

within Croatian DCF (>13,500 nm2ύΤ ƛƴ ǘƻǘŀƭΣ ол Řŀȅǎ ƻŦ wκ± ά.Lh{ 5±!έ ǿŜǊŜ ǳǎŜŘ 

for this purpose. 

Acoustic sampling have been carried out along transects in Croatian territorial 

waters, as well as within Croatian protected ecological-fishery zone (Fig.1.). In 

total, acoustic data were collected in more than 1450 EDSU. Fish sampling has 

been attempted 64 times, obtaining 62 hauls with fish sampled. Oceanographic 

properties of survey area during survey period were described based on 92 CTD 

stations (Fig 2.). Data collection during acoustic survey has been done in 

accordance with MEDIAS Handbook (March, 2015). 

Based on survey data collected, spatial distributions (GIS analyses) of anchovy and 

sardine stock within study area were presented (Fig. 3 and 4). According to given 

results, biomass indices for anchovy indicate slight increase in biomass in August-

September 2016 compared to September-October 2015 in eastern part of GSA17, 

without significant change in anchovy abundance. According to new ALK, anchovy 

from age group 1 showed the highest portion in biomass distribution by age.  

In the same time, according to results obtained, biomass and abundance indices for 

sardine indicate slight decrease in August-September 2016 compared to 

September-October 2015 in eastern part of GSA17. Sardines from age group 0 

showed the highest portion in biomass distribution by age, indicating a good 

recruitment in 2015, but unfortunately spawning stock biomass - SSB (i.e. older age 

groups) was very low. Size structured abundances of anchovy and sardine 

populations on eastern part of GSA17 in September are shown in Fig.5. 

It seems that overall biomass of target species (anchovy & sardine) observed by 

acoustic survey in eastern part of GSA 17 was lower in 2016 than in 2015. However, 
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it is not clear to which extent changes in assessed sardine biomass could be related 

to spawning migrations. 

  

   

 

Figure B1. Survey design of acoustic transects in the eastern part of GSA 17. 
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Figure B2. Compositions of pelagic fish assemblages in the eastern part of GSA 17 

in September 2016. 

 

 

Figure B3. Spatial distribution (GIS analyses) of anchovy (left: LT>6cm; right: LT<6cm) 

within survey area (September, 2016). 
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Figure B4. Spatial distribution (GIS analyses) of sardine within survey area (September, 

2016). 

 

 

Figure B5. Size structured abundance (in thousands) of anchovy and sardine in 

September (GSA17-eastern part; 2013-2016) 
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c) Acoustic survey in the Strait of Sicily - GSA 16 (Angelo Bonanno, Gualtiero 

Basilone, Simona Genovese, Rosalia Ferreri, Marco Barra) 

 
Acoustic data were collected during the echosurvey carried out in the period 4 ς 19 

July 2016 ƻƴ ōƻŀǊŘ ǘƘŜ wκ± άDΦ 5ŀƭƭŀǇƻǊǘŀέ ƛƴ ǘƘŜ DC/a DŜƻƎǊŀǇƘƛŎŀƭ {ǳō-Area 16 

(GSA 16 ς South of Sicily). Acoustic biomass estimates and spatial distribution of 

sardine (Sardina pilchardus) and anchovy (Engraulis encrasicolus) for the year 2016 are 

presented. In order to obtain a more complete picture on the spatial distribution of 

the two species in the Sicilian waters, the survey covered also the continental shelf in 

the western part of GSA 19. 

 

 

Figure C1. Fish NASC estimated in the GSA16. 

 

The total biomass of anchovy stock was 8023.71 t in the GSA 16 (surveyed area of 2499 

nm2) and 2754.18 t in the western Ionian waters (surveyed area of 222.4 nm2). The 

spatial distribution showed that anchovy was mainly concentrated in the more coastal 

part of the study area in the Strait of Sicily and in the western Ionian Sea. The age 

structure highlighted the presence of two main age classes (1 and 2) and a small 

abundance of specimens of age 0. 

In the case of sardine population, the biomass in 2016 was 10176.95 t in GSA 16 and 

380.37 t in the western Ionian Sea. Sardine biomass decreased in comparison to those 
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ones estimated in previous years. The distribution of biomass among age classes shows 

a breakdown of the population mainly in two age classes (0 and 1).  

 

 
Figure C2. Anchovy age classes distribution (%) ς Echosurvey 2016. 

 

 
Figure C3. Sardine (S. pilchardus) age classes distribution (%) ς Echosurvey 2016. 
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d) Maltese waters survey in GSA 15 (Roberta Mifsud, Angelo Bonanno, Reno 

Micallef, Gualtiero Basilone, Simona Genovese, Rosalia Ferreri, Marco Barra) 

 
The echosurvey in the Maltese waters was carried out in summer 2016 on board the 

w± άDΦ 5ŀƭƭŀǇƻǊǘŀέ ƛƴ Ŏƻƭƭŀboration with the Italian colleagues of CNR-IAMC. The survey 

track was 303 nm long and covered an area of about 1876 nm2; 8 pelagic hauls were 

completed during such survey. No sardine specimen was collected during the survey 

and, consequently, the sardine biomass was 0.0 t, while anchovy abundance was 523.2 

t. The Anchovy NASC distribution shown in the previous figure E1 evidences the 

presence of anchovies in the eastern part of the Maltese shelf.  

 

 
Figure D1. Anchovy NASC spatial distribution estimated in the GSAs 15 and 16. 
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e) Echosurveys on small pelagics in GSAs 9 and 10 (Angelo Bonanno, Gualtiero 

Basilone, Simona Genovese, Rosalia Ferreri, Marco Barra) 

 

In the Italian waters, echosurveys on small pelagics are regularly carried out only in the 

northern sector of the Sicily Channel (GSA 16) and the western part of the Adriatic Sea 

(GSAs 17 and 18) since 2009 as part of the National Data Collection Program on 

Fisheries (EU Reg. 199 / 2008). For the years 2015 and 2016, the echosurvey in the 

GSAs 9 and 10 was funded by the Italian Ministry of Agriculture, Food and Forestry in 

the framework of the European Maritime and Fisheries Fund (EMFF) Reg. (UE) n. 

508/2014, through two specific contracts. 

 

 
Figure E1. Map of the survey design in GSAs 9 and 10 adopted during the survey in 2016. 
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The survey was carried out in the period 25 July ς 21 August 2016. The track length 

was 1900 nm for a surveyed area of about 6644 nm2. During the survey, 55 trawl hauls 

were completed and 270 CTD casts were collected with a SBE 911 plus multiparametric 

probe. 

The spatial distribution of both anchovy and sardine confirmed the previously 

observed patterns for the two species.  

 

     
 

           Figure E2. Spatial distribution of anchovy during the survey in 2016. 

 

     

Figure E3. Spatial distribution of sardine during the survey in 2016. 

 

During the survey both species were more abundant in GSA 9 than in GSA 10. In 

particular, the biomass of Engraulis encrasicolus was estimated to be 44018 t in GSA 

10, while in GSA 9 it was 50660 t. The Sardina pilchardus biomass was 48861 t in GSA 9 

and 15403 t in GSA 10. 




































































































