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Introduction 

The MEDIAS (MEDiterranean International Acoustic Surveys) Steering Committee met in Athens, 

Greece, on 9-11 April 2019, hosted by HCMR and chaired by Andrea De Felice from CNR-IRBIM. 

Meeting participants were representatives from the European Union countries involved in 

acoustic surveys in the Mediterranean Sea (i.e. Spain, Croatia, Italy, Greece and France) and in the 

Black Sea (i.e. Romania, Bulgaria, Turkey) (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 2018; 

b) to coordinate the MEDIAS surveys to be performed in 2019; 

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 2019 and to establish the ToRs for 2020. 

The agenda of the 12th MEDIAS Coordination Meeting (see ANNEX III) was adopted by the 

participants. Following the agenda, during the first day results from the 2018 MEDIAS acoustic 

surveys, carried out by the MEDIAS partners (Fig. 1), were presented, as well as results from the 

survey carried out by Romania, Bulgaria and Turkey in the Black Sea. 

 

 

 
Figure 1:  Acoustic surveys in MEDIAS framework in 2017 

 

Other matters of discussion were related to the revision of UE DST tables to be used for surveys 

evaluation in specific JRC EWG meetings, and the progress on R scripts useful for biomass 

estimation and for relative the CV estimation. During the second day of the meeting Dr. Andrea De 

Felice reported briefly the content of some presentations held at WG ACEGG 2018, during the 

Joint session with MEDIAS, that were of interest for the group. After that there was an extensive 
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discussion on the possible contributions to the Special Issue dedicated to MEDIAS surveys in 

άMediterranean Marine Scienceέ journal foreseen for 2020.  

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 otolith reading related issues. Finally, 

after the election of a new Chairman for next three years, the Terms of Reference (ToRs) for the 

next year (2020) were defined together with dates and venue for 2020 MEDIAS Coordination 

Meeting. 

 

 

 

 

 

 

 

 

 

 

Results of the surveys carried out in 2018 in the framework of 

the Mediterranean International Acoustic Surveys (MEDIAS) 

 

a) Italian Acoustic survey in Adriatic Sea - MEDIAS in the western part of GSA 17 and GSA 18 

(Iole Leonori, Andrea De Felice, Ilaria Biagiotti, Giovanni Canduci, Ilaria Costantini, Sara 

Malavolti) 

 

The 2018 acoustic survey was carried out in June-July in western part of GSA 17 and GSA 18 

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

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 and 200 kHz 

and EK80 with 70 and 120 kHz split beam transducers hull-mounted. The research vessel was άG. 

Dallaportaέ (built 2001, 35.30 m, 285 GT, 1100 CV).  Vessel speed during acoustic survey was 9.5 

knots. The acoustic system was calibrated in July 2018 using the standard sphere method (Foote et 

al., 1987; Demer et al., 2015). Elementary Sampling Distance Unit (EDSU) was 1 nmi, minimum 

bottom depth 10 m, pulse duration 1 ms for all frequencies and ping rate was set to maximum. 
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Table A1. Calibration results in 2018 

 

In the western part of GSA 17 total nautical miles effectively used for acoustic analysis (minus 

pelagic trawls tracks and linking transects) were 1085 for a total area of 10636 nmi2, in western 

part of GSA 18 total nautical miles effectively used for acoustic data elaboration were 261 for a 

total area of 2510 nmi2. Total area extension was about 13200 square nautical miles in the 

western part of Adriatic Sea. 

 

Figure A1. Acoustic survey route plan in western part of GSA 17 and GSA 18 
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In detail, the MEDIAS acoustic survey in western part of GSA 17 was conducted in June-July 2018; 

the coverage of the area was 100%, 35 pelagic trawls were conducted, 81 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. 

 

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) 

The MEDIAS acoustic survey in western part of GSA 18 was carried out in July 2018; area coverage 

was 100%, 11 pelagic trawls were conducted and 58 ichthyoplankton stations to apply Daily Egg 

Production Method were made, combining CTD and plankton net sampling. MEDIAS extension in 

eastern part of GSA 18 could not be covered in July 2018 for the small amount of days of ship 

availability last year. 
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Figure A3. Acoustic survey route plan in western GSA 17 and western GSA 18. The catch composition of net 

samplings carried out in 2018 are reported. Size of pie charts is proportional to total catch  

 

 

 

 

 

 

 

 

 

Figure A4. Trends of anchovy and sardine in western part of GSA 17 
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Figure A5. Anchovy and sardine biomass per length class in western part of GSA 17 in June-July 2018 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A6. Anchovy and sardine biomass per age group in western part of GSA 17 in June-July 2018 
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Figure A7. Anchovy and sardine spatial distribution in western part of the Adriatic Sea in June-July 2018 

 

 

Figure A8. Trends of anchovy and sardine in western part of GSA 18 
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Figure A9. Anchovy and sardine biomass per length class in western part of GSA 18 in June-July 2018 

 

Figure A10. Anchovy and sardine biomass per age group in western part of GSA 18 in June-July 2018 
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In the last period, biomass estimations of anchovy (Engraulis encrasicolus) and sardine (Sardina 

pilchardus) stocks in western Adriatic Sea saw severe decreases both in GSA 17 in 2016 and in GSA 

18 in 2015. While anchovy in west GSA 17 in 2017-18 presents an increase up to 2014-15 levels, 

sardine remains at rather low biomass values as in 2016 and in the years before 2011. In western 

GSA 18 after the decrease of 2016 for both species, anchovy registers an evident increase 

especially in 2018, while sardine biomass remain low since 2015 even if a slight increase is 

recorded in 2017-18.  

Spatial distribution of anchovy and sardine in western Adriatic Sea in 2018 was mainly coastal, 

especially for sardine, with higher values in the northern area for both species. 

 

 

b) Adriatic survey in the eastern part of GSA17 ό±ƧŜƪƻǎƭŀǾ ¢ƛőƛƴŀ, DǊōŜŎ .ǊŀƴƪŀΣ 5ŀŘƛŏ ±ƭŀŘƻΣ 

tŀƭƭŀƻǊƻ !ǊƳƛƴΣ .ƻƎƴŜǊ 5ŀƴƛƧŜƭŀΣ tƛƪŜƭƧ YǊƛǎǘƛƴŀΣ aŀǘƛŏ CǊŀƴƻΣ aǳǎƭƛƳ {ǘƛǇŜΣ DŀǑǇŀǊŜǾƛŏ 

Denis, JuǊŜǘƛŏ ¢ŜŀΣ WŜƭŀǾƛŏ 5ŀƭƛōƻǊΣ ±ǳőƛŏ LǾŀƴ) 

Since 2013, the 6th acoustic survey in eastern part of the Adriatic Sea (GSA 17) have been 

carried out by Croatia within EU-Data Collection Framework (DCF), as a part of international 

Pan European Mediterranean acoustic surveys (MEDIAS). Acoustic survey carried out in the 

period 29 Aug. ς 23 Sept. 2018 successfully covered 100% of total area of eastern part of GSA 

17 that need to be covered within Croatian DCF (>13,500 nm2); in total, 26 working days of R/V 

ά.Lh{ 5±!έ were used for this purpose. Since 2017, no single person has been formally 

nominated as national responsible scientist for MEDIAS in Croatia, as it was before. Different 

problems in MEDIAS related to logistic constraints (personnel, technical and financial), as 

reported last year, still exist.  

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 1438 EDSU. Fish sampling has been attempted 61 times, obtaining 50 hauls with 

fish sampled (Fig 2). Oceanographic properties of survey area during survey period were 

described based on 88 CTD stations. Data collection during acoustic survey has been done in 

accordance to the MEDIAS Handbook (March, 2017). 

Based on survey data collected and analysed, survey indices for anchovy indicate increase in 

abundance, biomass and body condition in August-September 2018 compared to August-

September 2017 in eastern part of GSA17.  However, the recruitment index has been the 

lowest since 2013. Biomass structured by age consist of two categories only ς 0 and 1. Anchovy 

from Age group 1 were dominant; as well as in 2017. Spatial distribution of anchovy in 2018 

indicated very low abundance in the area along western Istrian coast where unusual 

occurrence of ctenophora Mnemiopsis leidyi has been observed for two consecutive years. 

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

condition indices indicated significant increase in August-September 2018 compared to 

August-September 2017 in the eastern part of GSA17. Biomass by age was distributed within 
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three age groups (0, 1 and 2), and the highest portion in biomass consisted of fish from Age 

group 0. However, recruitment index in 2018 was lower than recruitment in 2017 (scarce 

presence of small fish). Most of fish detected by survey were adults (i.e. 12 cm or larger), and 

consequently sardine SSB present in the eastern part of GSA 17 in September 2018 indicated 

significant increase in comparison to sardine SSB in  September 2017. 

Spatial distributions (GIS analyses) of anchovy and sardine stock within study area (Fig. 3 and 

4), as well as recruitment index (Fig. 5) and size structured abundances of anchovy and sardine 

populations on eastern part of GSA17 in September 2018 (Fig.6) were presented.  

In general, results of acoustic survey, as obtained from the eastern part of GSA17 during 

September 2018, give us a perception of significant increase in overall biomass of target 

species (anchovy & sardine).  

  

   

 

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 2018. 

 

Figure B3. Spatial distribution (GIS analyses) of anchovy within survey area (September, 2018). 
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Figure B4. Spatial distribution (GIS analyses) of sardine within survey area (September, 2018). 

 

 

Figure B5. Recruitment indices as obtained by acoustic surveys from the eastern part of GSA17 

(survey period: September).  
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Figure B6. Size and age structured biomass estimates of anchovy and sardine in September 

2018 (GSA17-eastern part). 

 

 

 

 

c) Acoustic survey in the GSA 16 (Angelo Bonanno, Gualtiero Basilone, Simona Genovese, 

Rosalia Ferreri, Marco Barra) 

 
The acoustic survey was carried out in the period 29 July ς лу !ǳƎǳǎǘ нлму 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 2018 are presented. In order to obtain a more complete picture on the 

spatial distribution of the two species on the continental shelf in south of Sicily, the survey 

covered also of the continental shelf in the western part of GSA 19 and part of the continental 

shelf in the GSA 15. This latter part of the survey was carried out in the framework of the 

CALYPSO-South Project, funded by the Italy-Malta Interreg Program. 
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Figure C1. Acoustic survey design in summer 2018. 

 

The total biomass of anchovy stock was 4568.1 t in the GSA 16 (surveyed area of 3462 nm2) and 

1286.3 t in the western Ionian waters (surveyed area of 127.8 nm2). The spatial distribution 

showed that anchovy was mainly concentrated in the central part of the study area in the Strait of 

Sicily and in the western Ionian Sea. The age structure, while confirming the typical presence of 

age classes 1 and 2, highlighted lower percentage of age 0 and age 3 specimens. 

In the case of sardine population, the biomass in 2018 was 5229.9 t in GSA 16 and 928.6 t in the 

western Ionian Sea. The distribution of biomass among age classes showed a breakdown of the 

population in two age classes (0 and 1) with higher percentage of age 1 specimens.  
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Figure C2. Anchovy (Engraulis encrasicolus) age classes distribution (%) ς Echosurvey 2018. 

 

 
Figure C3. Sardine (Sardina pilchardus) age classes distribution (%) ς Echosurvey 2018. 
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d) Acoustic survey on small pelagics in the GSAs 9 and 10 in summer 2017 (Angelo Bonanno, 

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

 

The echosurvey on small pelagics in the GSAs 9 and 10 in summer 2018 was performed in the 

framework of the Italian National Program (Commission Decision C(2016) 8906 of December 19, 

2016). The survey was carried out in the period 09 August ς 06 September 2018. The track length 

was 1933 nm for a surveyed area of about 6256 nm2. During the survey, 46 trawl hauls were 

completed and 256 CTD casts were collected with a SBE 911 plus multiparametric probe. 

 

 
Figure D1. Map of the survey design in GSAs 9 and 10 adopted during the survey in summer 2018. 

The spatial distribution of both anchovy and sardine confirmed the previously observed patterns 

for the two species.  

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 43282.3 t in GSA 10, while in GSA 9 it was 

43988.0 t. The Sardina pilchardus biomass was 27259.5 t in GSA 9 and 15647.9 t in GSA 10. 
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Figure D2. Spatial distribution of anchovy and sardine in the GSA 9 during the survey in 2018. 

 

     

Figure D3. Spatial distribution of anchovy and sardine in the GSA 10 during the survey in 2018. 

 

The age structure revealed similar patterns in both GSAs for anchovy, highlighting also a high 

percentage of age 1 specimens for both species. For sardine in GSA 10, the age structure showed a 

high percentage of age 0 class, while in GSA 9 the first two age classes (0 and 1) had similar 

percentage.  
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Figure D4. Anchovy age classes distribution in GSA 9 (left) and GSA 10 (right) ς Echosurvey 2018. 

 

 
Figure D5. Sardine age classes distribution in GSA 9 (left) and GSA 10 (right) ς Echosurvey 2018. 

 

 

 

 

 

 

e) Greek acoustic survey in eastern Ionian Sea (GSA 20) during November 2018 (Marianna 

Giannoulaki, Athanassios Machias, Konstantinos Tsagarakis, Maria Myrto Pyrounaki, 

Zacharias Kapelonis, Spyros Stamatas, Stylianos Somarakis) 

 

The echosurvey in the Greek waters covered only the eastern Ionian Sea (GSA 20) on board the RV 

άtIL[L!έΦ bƻ ǎǳǊǾŜȅ ǘƻƻƪ ǇƭŀŎŜ ƛƴ !ŜƎŜŀƴ {Ŝŀ ƛƴ нлму ŀǎ ǘƘŜ w± tIL[L! ǿŀǎ ƴƻǘ ƻǇŜǊŀǘƛƻƴŀƭ ǇǊƛƻǊ ǘƻ hŎǘƻōŜǊ 

2018. The survey design is made of parallel transects perpendicular to the isobath from 10 m to 200 m 

depths. The inter-transect distance is 10 nm. The EDSU is 1 nm. The average surveying acoustic vessel 

speed is 8 knots. Echotraces were collected with a Simrad EK80 split beam echosounder (ES38-7, ES120-7C, 

ES200-7C, ES333-7C) and echotraces identified based on the catch composition of the pelagic haul. Acoustic 

recording was performed by day time. The survey covered the eastern part of Ionian Sea including 

Patraikos and Amvrakikos gulfs. The survey track involved 44 acoustic transects that covered an area of 

9785 NM2 in Ionian Sea (Fig. E1). In addition 80 CTD Stations were completed during the survey. Calibration 

results are shown in Table E1. 
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Table E1. Calibration results in 2018. 

  

 38 kHz 120 kHz 200 kHz 

Gain adjust (dB) 0.43 1.12 1.92 

Sa correction (dB) -0.04 -0.01 -0.11 

RMS TS error (dB) 0.03 0.04 0.73 

 

The anchovy and sardine biomass in eastern Ionian Sea was estimated at 23274 t and 2886.29 t, 

respectively. The biomass distribution of each species is shown (Fig. E2). The length composition for 

anchovy and sardine are also shown in Figs. E3 and E4. 

 

 

Figure E1. Map of the survey area and the acoustic survey design in eastern Ionian Sea in November 2018. 
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Figure E2. The distribution of anchovy biomass (t) and sardine biomass (t) per EDSU in eastern Ionian Sea 

during November 2018, respectively. 

 

Figure E3. Length frequency distributions of anchovy catch during the acoustic survey in eastern Ionian Sea 

in November 2018. 



24 

 

 

Figure E4. Length frequency distributions of sardine catch during the acoustic survey in eastern Ionian Sea 

in November 2018. 

 

f) Results from Iberian survey MEDIAS 2018 (Magdalena Iglesias, Ana Ventero, Pilar 

Córdoba) 

MEDIAS 2018 acoustic survey was carried out in the Mediterranean Spanish waters (GSA06 and 
GSA01) from 26th June to 28th Wǳƭȅ нлму όоо Řŀȅǎύ ƻƴ ōƻŀǊŘ ǘƘŜ wκ± άaƛƎǳŜƭ hƭƛǾŜǊέ όтл Ƴ ƭƻƴƎύΦ 
Acoustic data were collected during daytime (6:00 am -8:00 pm) over a grid of systematic parallel 
transects perpendicular to coastline/bathymetry (Fig. 1). Inter-transect distance was 8 nmi in 
GSA06 and 4 nmi in GSA01. Vessel speed during acoustic survey was 10 knots. 
 

 
Figure F1. Survey design of acoustic transects (111) in GSA06 and GSA01.  
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The acoustic system was calibrated at the beginning of the survey using the standard sphere 
method (Demer et al., 2015) (Table 1). Elementary Sampling Distance Unit (EDSU) was 1 nmi, 
minimum bottom depth 20 m, pulse duration 1 ms for all frequencies and ping rate was set to 
maximum. 

 

Table F1. Calibration results in 2018. 

 

 

Acoustic data were collected over 1120 nautical miles (nmi), corresponding 841 nmi to GSA06 and 
279 nmi to GSA01. Forty (40) pelagic hauls were carried out in GSA06 and thirteen (13) in GSA01 
to be used for the scrutinizing of the echograms (Fig. 2). 116 CTD stations were performed in 
GSA06 and 49 in GSA01 (Fig. 3).  
 

 

Figure F2. Pelagic hauls (53) composition carried out during the Spanish acoustic MEDIAS 2018 
survey.  
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Figure F3. CTD stations (165) carried out during the Spanish acoustic MEDIAS 2018 survey.  
 
Biomass (tons) of sardine (Sardina pilchardus) and anchovy (Engraulis encrasicolus) were 
estimated by GSA (Fig. 4 & 5). In GSA06, it has been detected a high increase in anchovy biomass 
and a decrease in sardine biomass. In GSA01, the biomass of both species has increased with 
sardine presenting higher abundance compared to anchovy.  
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Figure F4. Anchovy (ANE) and sardine (PIL) biomass (tons) in GSA 06 in the period 2009-2018. 
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Figure F5. Anchovy (ANE) and sardine (PIL) biomass (tons) in GSA 01 in the period 2012-2018. 

 

Spatial distribution of sardine and anchovy in GSA06 and 01 in 2018 (Figure 6 & 7) was mainly 
coastal for sardine, with higher values for anchovy in both areas. 
The fish pelagic community detected and estimated during this survey includes sardinella 
(Sardinella aurita), sprat (Sprattus sprattus), horse mackerel (Trachurus trachurus, T. 
mediterraneus and T. picturatus), bogue (Boops boops), and (Scomber colias) and blue whiting 
(Micromesistius poutassou).  
 
 

  
Figure F6. Anchovy (ANE) spatial distribution in GSA06 (left) and 01 (right) in MEDIAS 2018. 
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Figure F7. Sardine (PIL) spatial distribution in GSA06 (left) and 01 (right) in MEDIAS 2018. 

 

 
 

 

 

g) Pelagic Surveys at the Romanian Black Sea Coast (GSA 29), in 2018 (Valodia Maximov and 
George Tiganov)  

 

Description of the Fisheries 
 

The Romanian fishing fleet is operating in the area of competence of the Regional Fisheries 
Management Organisations - G.F.C.M., Area 37 - Mediterranean and Black Sea, Sub-area 37.4., 
Division 37.4.2, GSA 29. The Romanian fishing area is comprised between Sulina and Vama Veche; 
coastline extends for over 240 km, which can be divided into two main geographical and 
geomorphologic sectors:  

    the northern sector (about 158 km in length) lies between the secondary delta of the 
Chilia branch and Constantza, constituted of alluvial sediments;  

    the southern sector (about 85 km in length) lies between Constantza and Vama Veche 
characterised by promontories with active, high cliffs, separated by large zones with accumulative 
beaches often protecting littoral lakes. 
  

In the coastal zone of the Romanian marine sector with small depth, fishing with fixed gear is 
characterized by the concentration of activity mainly in the first six-seven months of the season 
(March-September), when usually the species migrates to the coastal area for reproduction and 
other species migrate for feeding. In generally, total fishing season being of about eight months. 
The capture level and the level of fishing productivity differs from one year to another, depending 
on the fishing effort (number of pound nets and effective fishing days), and also depends on the 



29 

 

evolution of hydro climatic conditions and at last but not least, the state of fish stocks. The 
structure of species in the catches mirrored only partly the composition of Black Sea ichtyofauna 
from the Romanian sector, because of the type of gear used, hydroclimatic conditions and the 
ratio between the different fish species. As a general rule, the pelagic species, small-sized and 
short life cicle keep continue to be dominant in catches. 

 

Pelagic Survey 2018: 
 

 period: 05 ς 12 June and 01 - 09 Octomber 2018 

 type of fishing vessel: B-410 (STEAUA DE MARE 1);  

 characteristics: pelagic trawls: 36/26-59 m; horizontal trawl opening - 20 m; vertical 
trawl opening 11-12 m; no. trawls: 32 + 31; drepth 20.1 - 66.4 m; trawl speed 3.2 knots; time 
trawling 30 min; catch 50 ς 2,000 kg. 

  for estimating the fishable sprat crowds biomass, the holistic method of survey trawling 
was used and the pelagic trawl was used for sampling. 
 

In pelagic fishing conducted with pelagic trawl in the Romanian Black Sea waters, other 
complementary fish species beside sprat have occurred (the total number of identified species 
was 21): sprat (Sprattus sprattus L.); European anchovy (Engraulis encrasicolus L.); Mediterranean 
horse mackerel (Trachurus mediterraneus S); whiting (Merlangius merlangus ponticus N.); picked 
dogfish (Squalus acanthias L.); red mullet (Mullus barbatus ponticus); Caspian shad (Alosa tanaica 
G); bluefish (Pomatomus saltatrix L.); flathead grey mullet (Mugil cephalus L); jellyfish (Aurelia 
aurita L.); knout goby (Mesogobius batrachocephalus L.); turbot (Psetta maxima maeotica L.); rapa 
whelk (Rapana venosa); common shrimp (Cragon crangon L.); other species. 
 

Estimated total biomass: 
 

a. Sprattus sprattus (european sprat): 
 

Spring -  in the 32 sample trawlings made with the pelagic trawl, on an area of 2,800 Nm², the 
average values of the catches were of about 0.01-68.6 t/ Nm². The maximum value was recorded 
in the Constanta-Sf. Gheorghe sectors (0-50 m). The estimated biomass for sprat crowds, in the 
research a area, was of about  42,599 tons (Fig. 1 a). 
 

Assessment of sprat agglomerations (tons), in June 2018 
 

Depth range (m) 0 ς 30 m 30 ς 50 m 50 - 70 m Total 

Investigated area (Nm2) 575 1000 1225 2800 

Variation of the catches (t/ Nm2) 1.372 - 68.6 0 - 8.86 0 - 0.069 0 - 68.6 

Average catch (t/ Nm2) 26.451 2.451 0.0283 8.52 

Biomass of the fishing agglomerations (t) 15209 2451 34.70 23855 

Biomass extrapolated the Romanian shelf (t) 42,599 
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a. b.  
 

Figure G1.  The distribution of the sprat agglomerations in spring (a) and autumn period (b),  
pelagic trawl survey, in Romanian área 

 

Biomass (t) and abundance (thousands of individuals) of sprat  
 

Spring survey 2018  
Structure of biomass and abundance by length distribution (Fig. 2) 
               

a.  b.  
 

Figure G2.  Structure by lengths of biomass (a) and abundance (b) of sprat during spring survey 
 

Structure of biomass (a) and abundance (b) by age distribution (Fig. 3) 
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a.  b.  
Figure G3.  Structure by age of biomass (a) and abundance (b) of sprat during spring survey 
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The analysis of structure by lengths and mass of sprat during survey, has highlighted 
the presence of mature specimens and a high homogeneity of cards. The length of  
sprat individuals  are within the limits of classes of length 50.0-115.0 mm / 0.73 ς 
10.06 g. The dominant classes are those of 70.0 - 90.0 mm / 2.48 ς 4.96 g (Fig. 4a). The 
dominant females 58.18.18 %, males (41.82 %). The average body length was 83.44 
mm and the average mass of 3.90 g. Age composition of sprat catches indicates the 
presence of individuals from 1 to 3 years. Most of the individuals caught are 1 years 
old (61.5 % of all specimens analyzed), followed closely by those of 2 years (28.4 %) 
and 3 years (10.1 %)(Fig. 4b). 
 

a. b.

  
 

Figure G4.  Structure by lengths (a) and age (b) of sprat during spring survey 
 

Autumn - in the 31 sample trawlings made with the pelagic trawl, on an area of 2,038 
Nm², the average values of the catches were of about 0-43.908 t/ Nm². The maximum 
value was recorded in the Sf. Gheorghe - Mangalia (30 - 70 m) sectors. The estimated 
biomass of sprat was about 36,801 tons (Fig. 1b).   

 

Assessment of sprat agglomerations (tons) in October 2018 
 

Depth range (m) 0 ς 30 m 30 ς 50 m 50 - 70 m Total 

Investigated area (Nm2) 625 1112.5 300 2037.5 

Variation of the catches (t/ Nm2) 0 0 - 43.908 0 - 31.079 0 - 43.908 

Average catch (t/ Nm2) 0 10.08 6.749 7.36 

Biomass of the fishing agglomerations (t) 0 11219 2024 16983 

Biomass extrapolated the Romanian shelf (t) 36,801 
 

Biomass (t) and abundance (thousands of individuals) of sprat  
 

Autumn survey 2018 
 

Structure of biomass and abundance by length distribution (Fig. 5) 
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a.  b. 

 
Figure G5.  Structure by lengths of biomass (a) and abundance (b) of sprat during 

autumn survey 
 

Structure of biomass (a) and abundance (b) by age distribution (Fig. 6) 
 

a.  b. 

 
Figure G6.  Structure by age of biomass (a) and abundance (b) of sprat during autumn 

survey 
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The length of sprat individuals  are within the limits of classes of length 65.0-115.0 mm 
/ 1.85 ς 8.12 g. The dominant classes are those of 75.0 - 90.0 mm / 2.77 ς 4.87 g (Fig. 
7a). The dominant females 58.13 %, males (41.87 %). The average body length was 
84.84 mm and the average mass of 3.84g. Age composition of sprat catches indicates 
the presence of individuals from 1 to 3 years. Most of the individuals caught are 1 
years old (58.7 % of all specimens analyzed), followed closely by those of 2 years (32.4 
%) and 3 years (8.9 %)(Fig. 7b). 
 

a.  b. 

 
 

Figure G7.  Structure by lengths (a) and age composition (b) of sprat during autumn 
survey 

 

b. Squalus achanthias (picked dogfish) 
 

Spring - in the 32 sample trawlings made with the pelagic trawl, on a surface of 2,800 
Nm², the average values of the catches were of about 0-0.926 t/Nm². The maximum 
value was recorded in the Constanta - Cape Tuzla sectors (50-70 m)(Fig. 8 a). The 
estimated biomass in the research area was of about 223 tons. 
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a.  b. 

 
Figure G8.   The distribution of the picked dogfish agglomerations in the spring (a) 

 and autumn (b) period, pelagic trawl survey, in Romanian area. 
 

Assessment of dog fish agglomerations (tons), in June 2018, Romanian area 
 

Depth range (m) 0 ς 30 m 30 ς 50 m 50 - 70 m Total 

Investigated area (Nm2) 575 1000 1225 2800 
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Variation of the catches (t/ Nm2) 0-0.473 0 0-0.926 0-0.926 

Average catch (t/ Nm2) 0.0525 0 0.106 0.045 

Biomass of the fishing agglomerations (t) 30 0 130 125 

Biomass extrapolated the Romanian shelf (t) 223.00 
 

The length of picked dogfish individuals are within the limits of classes of length 99.0-
123.0 mm / 4,10ς7,80 g. The dominant classes are those of 102.0-111.0 cm/4,60ς5,66 
g (Fig. 9a). The dominant males (80.0 %). The average body length was 109.38 cm and 
the average mass of 5,383 g. Age composition of sprat catches indicates the presence 
of individuals from 12 to 14 years. Most of the individuals caught are 13 years (68.0 % 
of all specimens analyzed) and 112 years old (20.0 %), and 14 years (12.0 %)(Fig. 9 b). 
 
 

a.  b. 

 
Figure G9.  Structure by lengths (a) and age composition (b), of picked dogfish, during 

spring survey 
 

Autumn - in the 31 sample trawlings made with the pelagic trawl, on a surface of 2.038 
Nm², the average values of the catches were of about 0-13.721 t/ Nm². The maximum 
value was recorded in  
the Mangalia - Saturn sectors (30 - 50 m) and DǳǊŀ tƻǊǘƛǚŀ - Sf. Gheorghe sectors (30 - 
70 m)(Fig. 8 b). The estimated biomass for the dogfish crowds, in the research area, 
was of about 1,040 tons. 
 

Assessment of dogfish agglomerations (tons), in Octomber 2018, in Romanian area 
 

Depth range (m) 0 ς 30 m 30 ς 50 m 50 - 70 m Total 

Investigated area (Nm2) 625 1112.5 300 2037.5 

Variation of the catches (t/ Nm2) 0 0-4.289 0-0.549 0-4.289 

Average catch (t/ Nm2) 0 0.339 0.0686 0.208 

Biomass of the fishing agglomerations (t) 0 378 21 480 

Biomass extrapolated the Romanian shelf (t) 1,040.0 
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The length of  dogfish individuals  are within the limits of classes of length 108.0-
1231.0 mm / 5,745 ς 8,150 g. The dominant classes are those of 111.0 - 120.0 cm / 
6,287 ς 7,650 g (Fig. 10 a). The dominant males (100.0 %). The average body length 
was 115.71 cm and the average mass of 6,738 g. Age composition of sprat catches 
indicates the presence of individuals from 13 to 14 years. Most of the individuals 
caught are 13 years (68.0 % of all specimens analyzed) and 14 years old (32.0 %), (Fig. 
10 b). 
 

a.  b. 

 
Figure G10.  Structure by lengths (a) and age composition (b), of picked dogfish, during 

autumn survey 
 

  c. Aurelia aurita (jellyfish) 
 

Spring - sweeping area procedures were conducted on an surface of 2,800 Nm2. The 
average values of jellyfish catches were situated in the limits between 0,685-41.164 
t/Nm2. They revealed that jellyfish had a flat distribution in large area between Sulina - 
DǳǊŀ tƻǊǘƛǚŀ sectors (0.685-41.164 t/Nm2/depth 0 - 50 m and Cape Midia - Mangalia 
sectors (3.436-20.582 t/Nm2/depth 30 - 50 m (Fig. 11 a). The estimated biomass for the 
Romanian shelf was about 43,736 t. 
 

Autumn - in the 31 sample trawlings made with the pelagic trawl, on a surface of 2,038 
Nm², the average values of the catches were of about 0 - 14.888 t/ Nm². The maximum 
value was recorded in the Sf. Gheorghe - Managalia sectors (50 - 70 m)(Fig. 11 b). The 
estimated biomass for the jellyfish crowds, in the research area, was of about 10,999 
tons. 

 

Assessment of jellyfish agglomerations (tons), in June 2018, Romanian area 
 

Depth range (m) 0 ς 30 m 30 ς 50 m 50 - 70 m Total 

Investigated area (Nm2) 575 1000 1225 2800 

Variation of the catches (t/ Nm2) 0.685- 3.436- 0.686- 0.685-
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41.164 20.582 13.721 41.164 

Average catch (t/ Nm2) 11.510 9.85 4.268 8.747 

Biomass of the fishing agglomerations (t) 6618 9850 5229 24492 

Biomass extrapolated the Romanian shelf (t) 43,736.0 
 

a.  b. 

 
 

Figure G11.   The distribution of the jellyfish agglomerations in the spring (a) 
 and autumn (b) period, pelagic trawl survey, in Romanian area. 
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Assessment of jellyfish agglomerations (tons), in Octomber 2018, Romanian area 
 

Depth range (m) 0 ς 30 m 30 ς 50 m 50 - 70 m Total 

Investigated area (Nm2) 625 1112.5 300 2037.5 

Variation of the catches (t/ Nm2) 0-3.308 0-14.888 0-1.425 0-14.888 

Average catch (t/ Nm2) 0.551 3.478 0.559 2.2 

Biomass of the fishing agglomerations (t) 345 3869 168 5076 

Biomass extrapolated the Romanian shelf (t) 10,999.0 

 

The agglomeration biomass of the main species from Romanian littoral  
 

The swept area method is used for assessment of the biomass of fishing 
agglomerations of sprat, whiting and picked dogfish based on the statistic processing 
of productivity data obtained in sampling trawling and industrial trawling. The 
calculated biomasses by swept area for main species at the Romanian littoral ranged 
between: sprat (30,917 tons and 68,887 tons); whiting (6,565 t and 26,171 t) and 
dogfish (223 t and 5,635 t) (Fig. 12). 
 

 
 

Figure G12. The agglomeration biomass of the main pelagic species from Romanian 
littoral 

 
 

 

 

h) Gulf of Lion survey (Tarek Hattab & Jean Hervé Bourdeix). 

 

Pelmed surveys cover the Gulf of Lions (3300 nm2) and have been performed annually 

ƛƴ Wǳƭȅ ǎƛƴŎŜ мффр ǿƛǘƘ wκ± [Ω9ǳǊƻǇŜ ǘƻ ŜǎǘƛƳŀǘŜ ǘƘŜ ǎǇŀǘƛŀƭ ŘƛǎǘǊƛōǳǘƛƻƴ ŀƴŘ ŀōundance 

of all small pelagic fish, including anchovy and sardine which are the target species. The 

survey design is made of 9 parallel transects perpendicular to the coastline and 12 nm 

apart, from the 20 m isobath to the 200 m one. The surveying acoustic vessel speed is 8 

knots. In 2018 total nautical miles effectively used for acoustic analysis (minus pelagic 
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trawls tracks and linking transects) were 271. Echotraces are identified with a pelagic 

haul. Discrimination between species was done by a combination of echo trace 

classification and trawls output. Indeed, each time a fish trace was observed for at least 

2 nm on the echogram, the boat turned around to conduct a 30 min-trawl at 4 knots in 

order to evaluate the proportion of each species (by randomly sampling and sorting of 

the catch before counting and weighing each individual species). Acoustic recording 

and trawl hauls are performed during day time and the survey lasts 34 days. The split 

beam echo sounder used is SIMRAD ER60, with the 38, 70, 120, 200 and 333 kHz 

frequencies. The threshold for acquisition is ς80 dB and that for processing for the 

assessment (38 KHz) is ς60 dB. The pulse duration is 1024 ms. Additionally, the use of a 

multi-beam echo sounder SIMRAD ME70 enables us to visualize 3D echos and helps in 

species allocation. 

 

In GSA07 44 pelagic hauls were carried out to be used for the scrutinizing of the 

echograms (Figure 1). On top of fish parameters, 53 hydrological stations have been 

conducted. Zooplankton was sampled through WP2 vertical nets and bongo diagonal 

nets, while phytoplankton was sampled through Niskin bottles in subsurface and at the 

maximum of chlorophyll depth. Seabirds and marine mammals are also observed all 

along the survey. 
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Figure H1. Map of the assessed area and sampling design. 2018 survey is used as an 
example to show the trawl positions and species composition. 
 

Acoustic data analyses (stock estimation, length-weight relationships, etc.) were 

performed using R scripts (EchoR package). The sardine and anchovy biomasses were 

estimated to be respectively 49 748 t and 45 778 t in 2018. Biomass trends and the 

spatial distribution of each species is shown in Figure 2 and 3 respectively. 

  








































