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1. Introduction  

 

 

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

Ljubljana, Slovenia, on 18-20 April 2023, hosted by ZZRS and chaired by Tarek Hattab from 

IFREMER. The hybrid meeting was also virtually hosted on Zoom platform. Meeting 

participants were representatives from the European Union countries involved in acoustic 

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

and in the Black Sea (i.e. Romania and Bulgaria). Two representatives from STECF, one 

representative of EC from DG-MARE, and one representative from RDBFIS & RDBFIS-II 

projects were invited to participate. In total, 34 participants attended the meeting including 20 

in-person attendees and 14 virtual participants (see list of participants in Annex I and Instituteôs 

acronyms in Annex II).  

 

The agenda of the 16th hybrid MEDIAS Coordination Meeting (see Annex III) was adopted by 

all participants. 

 

In accordance to the Agenda adopted, the main aims of the 16th MEDIAS Coordination Meeting 

were: 

 

- to present the outcomes related to the MEDIAS activities carried out in 2022; 

- to review and discuss information provided by EC representative; 

- to review issues from other meetings related to MEDIAS; 

- to work on standardization of biological analyses (e.g. age and maturity estimates); 

- to share and discuss peculiar / common types of echograms from different areas; 

- to discuss the issues faced in the Northern Alboran Sea survey and propose solutions;  

- to work on MEDIAS regional database structure; 

- to make progress on the standardization of zooplankton sampling 

- to agree on the method to produce standardized maps at the Mediterranean scale; 

- to establish the ToRs and plan 17th MEDIAS meeting in 2024. 

 

Following the agenda, during the first day activities and outcomes related to the 2022 MEDIAS 

acoustic surveys, carried out by the MEDIAS teams (Fig. 1.1), were presented, as well as results 

from the pelagic trawl surveys carried out by Romania and Bulgaria in the Black Sea. 
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Figure 1.1. Acoustic surveys performed in the MEDIAS framework during 2022. 

 

2. Results of the surveys carried out in 2022 in the framework of the 

Mediterranean International Acoustic Surveys (MEDIAS) 

 

2.1.MEDIAS 2022 in Iberian coast (ESP): GSA 1 - Northern Alboran Sea and GSA 6 - 

Northern Spain (Magdalena Iglesias, Ana Ventero, Pilar Córdoba, José Carlos 

Rodríguez, IEO-CSIC) 

 

 

a) General information on the survey 

MEDIAS 2022 acoustic survey was carried out in the Mediterranean Spanish waters (GSA06, 

Northern Spain and GSA01, Northern Alboran Sea) from 8th July to 10th August 2022 (34 days) 

on board the R/V ñMiguel Oliverò (70 m long, 2 x 1000 kW). Target species were European 

anchovy (Engraulis encrasicolus) and European sardine (Sardina pilchardus).  

 

b) Type of echosounders and frequencies in use 

 

The equipment was composed by an EK80 (SIMRAD) scientific echosounder equipped with 

five frequencies (18, 38, 70, 120 and 200 kHz); three pelagic trawls (9-18 m vertical opening 

and 20 mm codend), equipped with an FS70 (SIMRAD) netsonder and a MARPORT catch 

sensor placed on the top of the trawl codend. Moreover, two CTD (Seabird 19 plus) were used 

to collect temperature, salinity, fluorescence and dissolved oxygen data from the water column. 

 

c) Calibration results 

 

The acoustic system was calibrated at the beginning of the survey using the standard sphere 

method (Demer et al., 2015) (Table 2.1.1). Elementary Sampling Distance Unit (EDSU) was 1 
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nmi, minimum bottom depth 30 m, pulse duration 1 ms for all frequencies and ping rate was 

set to maximum. 

 

Table 2.1.1. Calibration results in MEDIAS 2022. 

Frequency (kHz) 18 38 70 120 200 

Echo-sounder type EK80 (Simrad) 

Transducer type ES18 ES38-7 ES70-7C ES120-7C ES200-7C 

Transducer Serial number. 2068 453 142 354 297 

Research Vessel Miguel Oliver 

Date 09/07/2022 

Place Bahía de Palma 

Bottom depth (m) 40 

Temperature at sphere depth (°C) 23.7851 

Salinity at sphere depth (psu) 37.6881 

TS of sphere (dB) -42.35 -42.33 -41.67 -39.98 -38.81 

Pulse duration (ms) 1024 

Ping rate 0.5 

RMS beam 0.14 0.05 0.12 0.2 0.35 

Transducer Gain (dB) 22.93 26.35 27.35 26.99 25.92 

Sa corr (dB) 0.01 -0.01 -0.07 -0.06 -0.09 

Beam width atwarth (°) 10.29 6.62 6.47 5.67 5.34 

Beam width along (°) 10.34 6.69 6.50 5.87 5.86 

Athwart offset (°) -0.03 0.00 -0.11 -0.01 -0.08 

Along offset (°) 0.03 -0.07 -0.27 -0.32 -0.42 

 

d) Survey design 

 

Acoustic data were collected during daytime (6:00 am - 8:00 pm) over a grid of systematic 

parallel transects perpendicular to coastline/bathymetry, covering the continental shelf (30-200 

m depth) (Fig. 2.1.1). Inter-transect distance was 8 nmi in GSA06 and 4 nmi in GSA01. Vessel 

speed during acoustic survey was 10 knots. Elementary Sampling Distance Unit (EDSU) was 

1 nmi, minimum bottom depth 30 m, pulse duration 1 ms for all frequencies and ping rate was 

set to maximum. 
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Figure 2.1.1. Acoustic survey design (65 transects, in black); 52 in GSA06 and 13 in GSA01.  

MEDIAS 2022. 

 

Acoustic data were collected over 698 nautical miles (nmi) corresponding only to the transects 

from GSA06 (Fig. 2.1.1) and processed. In GSA01 only the Bays of Almeria and Málaga (13 

tracks) were covered due to the lack of time. Propulsion problems in the research vessel caused 

the loss of 8 days of survey. The GSA01 has not yet been processed. 

 

e) Fish sampling 

 

Forty-one (41) pelagic hauls were carried out in GSA06 and fourteen (14) in GSA01 for the 

scrutinizing of the echograms (Fig. 2.1.2).  
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Figure 2.1.2. Pelagic hauls (56) composition carried out during the Spanish acoustic survey 

MEDIAS 2022. 

 

 

f) Oceanographic parameters 

 

In total, 126 CTD stations were performed in GSA06 and 24 in GSA01 (Fig. 2.1.3).  
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Figure 2.1.3. CTD stations (150) carried out during the Spanish acoustic survey MEDIAS 2022. 

 

g) Biomass estimations of target species 

 

Biomass (tons) of sardine (Sardina pilchardus) (Fig. 2.1.4) were estimated by GSA: 41000 tons 

(CV 11) in GSA06.  

 

 
Figure 2.1.4. Sardine (PIL, FAO code) biomass in tons by length (LFD) in GSA06. MEDIAS 2022. 

Biomass of anchovy (Engraulis encrasicolus) (Fig. 2.1.5) was estimated by GSA: 69646 tons 

(CV 11) in GSA06. Anchovy length frequency distribution was bimodal. 
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Figure 2.1.5. Anchovy (ANE) biomass in tons by length (LFD) in GSA06. MEDIAS 2022. 

 

 

Age length key (ALK) for sardine in GSA06, MEDIAS 2022, was composed by 5 years classes 

(0-4). The number of otoliths readings was 1117 (individuals) (Fig. 2.1.6.a). In GSA01, the 

number of sardine otoliths readings was low (307), the number of age classes were 5 (0-4) 

(Fig.2.1.6.b).  

 

 

 

 
 

Figure 2.1.6.a. Sardine ALK GSA06, MEDIAS 2022. 
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Figure 2.1.6.b. Sardine ALK GSA01, MEDIAS 2022. 

 

 

Anchovy ALK in GSA06, MEDIAS 2022, was represented by 3 year classes (0-2) (981 pair of 

otoliths) (Fig. 2.1.7.a), and only 2 year classes (0-1) were detected in GSA01, with a lower 

number of otoliths readings (114) (Fig 2.1.7.b). 

 

 

 

 

Figure 2.1.7.a. Anchovy ALK GSA06, MEDIAS 2022. 
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Figure 2.1.7.b. Anchovy ALK GSA01, MEDIAS 2022. 

 

h) Abundance indices of target species 

 

Spatial distribution of sardine and anchovy in GSA 06 in 2022 (Figure 2.1.8 & 2.1.9) was 

mainly coastal for sardine, and covering all the continental shelf depth for anchovy in both 

areas. 

 
Figure 2.1.8. Sardine (PIL) spatial distribution in GSA06 in MEDIAS 2022. 
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Figure 2.1.9. Anchovy (ANE) spatial distribution in GSA06 in MEDIAS 2022. 

 

 

2.2.MEDIAS 2022 in GSA 07 (Gulf of Lions, FRA) - (Tarek Hattab & Jean Hervé 

Bourdeix, IFREMER)  

 

a) General information on the survey 

 

The surveys took place from June 20 to July 31 2022. (lasted 39 days at sea, but only 15 days 

of effective work due to an epidemic of covid on board and bad weather) and covered the Gulf 

of Lions (3300 nm2) with the fishery Research Vessel LôEurope (29.60 m length. 469 Ĭ 2 HP). 

 

b) Type of echosounders and frequencies in use 

 

The equipment was composed by SIMRAD ER60 split beam echo sounder with the 38, 70, 120, 

200 and 333 kHz frequencies. The threshold for acquisition is ï80 dB and that for processing 

for the assessment (38 kHz) is ï60 dB. The pulse duration is 1024 ms. The surveying acoustic 

vessel speed is 8 knots. Additionally, the multi-beam echo sounder SIMRAD ME70 was used 

in order to visualize 3D echos and improve species allocation. The MOVIES 3D software was 

used to visualize and analyse acoustic data. 

 

c) Calibration results  

 

The acoustic system was calibrated on May 06 2022. Calibration results are shown in Table 

2.2.1. 

 



14 
 

Table 2.2.1. Calibration results in MEDIAS 2022. 

Frequency (kHz) 38kHz 70kHz 120kHz 200kHz 333kHz 

Echo-sounder type ES38B ES70_7C ES120_7 ES200_7C ES333_7C 

Transducer serial no. 31288 127 29497 288 159 

Vessel RV lôEurope 

Date 06/05/22 

Place Toulon - Baie de la Garonne 

Temperature (°C) at sphere depth 17.2 

Salinity (psu) at sphere depth 38 

TS of sphere (dB) -42.4 -41.5 -39.6 -39 -44 

Bottom depth (m) 16.49 15.91 16.49 16.49 16.22 

Pulse duration (s) 1.024 1.024 1.024 1.024 1.024 

Ping rate 0.4 0.4 0.4 0.4 0.4 

Rms beam 0.03 0.10 0.06 0.10 0.15 

resulting gain (dB) 26.38 26.24 25.35 26.17 27.76 

Sa corr (dB) -0.55 -0.28 -0.28 -0.26 -0.20 

Beam width atwarth° 6.91 6.48 7.40 6.63 6.99 

Beam width along° 6.88 6.49 7.38 6.62 7.10 

Atwarth offset° -0.01 -0.05 0.00 -0.03 0.08 

Along offset° 0.04 0.00 0.08 -0.10 0.05 

 

d) Survey design 

The survey design is made of 9 parallel transects (min and max lengths are 13 and 42 nautical 

miles) perpendicular to the coastline and 12 nm apart from the 15 m isobath to the 200 m one. 

In 2022 total nautical miles effectively used for acoustic analysis (minus pelagic trawls tracks 

and linking transects) were 261.  
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Figure 2.2.1. The survey design in GSA 7 (MEDIAS 2022). The size of the pie charts is proportional 

to the log(Fish NASC+1) while the colour shows the echotyping result. 

 

e) Fish sampling   

Echotraces are identified with a pelagic haul. Twenty-seven (27) pelagic hauls were then carried 

out in GSA 7 to be used for the scrutinizing of the echograms (Figure 2.2.2). 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 nm.h-1 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. The pelagic net used has headline 

length of 83.2 m, a sideline dimension of 65.20 m and a codend mesh size of 18 mm.  
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Figure 2.2.2. Catch compositions of pelagic hauls (27) carried out in GSA 7 during the French acoustic 

survey MEDIAS 2022. 

f) Oceanographic parameters  

34 hydrological stations have been sampled using a SBE 19plus V2 CTD which measures 

conductivity, temperature, pressure, fluorescence, PAR (Photosynthetically active radiation), 

pH, oxygen and turbidity (Figure 2.2.3). Zooplankton was sampled through WP2 vertical nets, 

while phytoplankton was sampled through Niskin bottles in subsurface. 
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Figure 2.2.3. CTD stations (34) carried out during the French acoustic survey MEDIAS 2022. 

 

g) Biomass estimations of target species  

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 64821 t and 73604 t in 2022. The CVs of geostatistical simulations were 14 and 

9 % while the CV associated to Hauls / ESDUs associations were 24 % and 3 % for respectively 

sardine and anchovy.  
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Figure 2.2.4. Biomass estimates per length classes for sardine and anchovy (MEDIAS 2022). 

Figure 2.2.5. Long-term biomass estimates in GSA 7 for anchovy, sardine and sprat (DCF-MEDIAS 

estimates have started in 2009). 

Biomass per age was estimated for sardine and anchovy using otoliths reading and survey 

specific age-length keys (Figure 2.2.6). 



19 
 

 

Figure 2.2.6. Age-length keys for sardine and anchovy in GSA 7 (MEDIAS 2022). The number of 

observations per size class are shown at the top of each bar in the barplot.  

 

Sardine and anchovy populationôs age structures, estimated as biomass at age, are shown in 

Figure 2.2.7. 

Figure 2.2.7. Biomass at age (in tons) estimates in MEDIAS 2022. 

 

h) Abundance indices of target species 

Spatial distributions of abundance indices of sardine and anchovy in GSA 7 during MEDIAS 

2022 are shown in Figure 2.2.8.  

 

Abundance at length estimates for sardines and anchovy are shown in Figure 2.2.9. Long-term 

abundance estimates are shown in Figure 2.2.10 and Figure 2.2.11. 
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Figure 2.2.8. Spatial distributions of abundance indices of sardine (left) and anchovy (right) in GSA 7 

during MEDIAS 2022. 

 

Figure 2.1.9. Abundance estimates per length classes for sardine and anchovy (MEDIAS 2022). 
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Figure 2.1.10. Length structured abundance estimates for sardine in GSA 07. 
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Figure 2.1.11. Length structured abundance estimates for anchovy in GSA 07. 

 

Long-term age-structured estimates from acoustic surveys related to sardine and anchovy 

populations are shown in Figure 2.1.12 and Figure 2.1.13. 
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Figure 2.1.12. Age-structured acoustic estimates for sardine in GSA 7. 

  

Figure 2.1.13. Age-structured acoustic estimates for anchovy in GSA 7. 
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2.3.MEDIAS 2022 in GSA 9 and GSA 10 (ITA) ï Tyrrhenian Sea and Ligurian Sea 

(Angelo Bonanno, Gualtiero Basilone, Marco Barra, Simona Genovese & Rosalia 

Ferreri, CNR-IAS) 

 

a) General information on the survey 

MEDIAS 2022 in GSA 9 and GSA 10 took place from August 12 to 9 September (lasts 29 days 

at sea) and covered the continental shelf in the Ligurian and Tyrrhenian seas (6512 nm2) with 

the fishery Research Vessel "G. Dallaporta" (35.7 m length, 1086 HP). 

b) Type of echosounders and frequencies in use 

The split beam echo sounder used was SIMRAD EK60, with the 38, 70, 120 and 200 kHz 

frequencies. The threshold for acquisition was ï80 dB and that for processing for the assessment 

(38 kHz) was -60 dB. The pulse duration was 1024 ms. The mean surveying acoustic vessel 

speed was 9 knots. The Echoview software was used to visualize and analyse acoustic data. 

c) Calibration results 

The acoustic system was calibrated in the Bay of Syracuse on 31 July 2022. 

 

Table 2.3.1 Calibration results in MEDIAS 2022. 

Transducer Frequency  38 kHz 70 kHz 120 kHz 200 kHz 

Transducer model ES38B ES70-7C ES120-7C ES200-7C 

Transducer serial no. 30789 271 480 365 

Bottom depth (m) 15 15 15 15 

Temperature at sphere depth 28.3°C 28.3°C 28.3°C 28.3°C 

Salinity (PSU) at sphere depth 38.7 38.7 38.7 38.7 

TS of copper sphere (dB) -33.6 -39.1 -40.4 -45.0 

Pulse duration (ms) 1.024 1.024 1.024 1.024 

Ping interval (s) 1 1 1 1 

RMS 0.13 0.26 0.25 0.86 

Transducer gain (dB) 24.77 25.48 24.24 22.36 

Sa corr. (dB) -0.6 -0.44 -0.48 -0.52 

Athw. Beam angle (deg) 7 6.27 6.05 8.37 

Along Beam angle (deg) 6.87 6.32 6.31 7.32 

Athw. Offset Beam angle (deg) 0.08 0.13 -0.24 0.01 

Along Offset Beam angles (deg) 0 -0.1 0.07 -0.05 

 

d) Survey design 

Most of the survey design is made of parallel transects perpendicular to the coastline, from the 

10-20 m isobath to the 200 m one. Due to the narrow continental shelf along the northern coast 

of Sicily and the western coast of Calabria, a zig-zag transects design was adopted. The total 

number of nautical miles effectively used for acoustic analysis (minus pelagic trawls tracks and 

linking transects) was 1449. 
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Figure 2.3.1. Acoustic survey design. MEDIAS 2022 in GSAs 9 and 10. 

 

e) Fish sampling 

Pelagic fishes are identified with a pelagic haul. In summer 2022, twenty-one (21) and twenty-

two (22) pelagic hauls were carried out respectively in GSA 9 and GSA 10 to be used for 

echograms scrutinizing (Fig. 2.3.2). Trawl hauls were performed during day time.  

The pelagic net used has a total length of 78 m (Cod end length 22 m), Cod end mesh size of 

18 mm, Vertical opening of 7 m, Horizontal opening 13 m, Initial mesh size 182x800 mm and 

Lateral mesh size 400 mm. 
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Figure 2.3.2. Map with pie charts reporting percentages in weight of anchovy, sardine and other species 

for hauls carried out during the acoustic survey in GSAs 9 and 10. MEDIAS 2022. 

 

f) Oceanographic parameters 

During the survey in summer 2022, 91 and 175 hydrological stations have been conducted in 

GSAs 9 and 10 respectively using a SBE 9/11plus CTD which measures conductivity, 

temperature, pressure, fluorescence, PAR (Photosynthetically active radiation), pH, oxygen and 

turbidity (Fig. 2.3.3).  
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Figure 2.3.3. CTD stations performed during the echosurvey in GSAs 9 and 10. MEDIAS 2022. 

 

g) Biomass estimations of target species 

The biomass estimation of sardine and anchovy in GSAs 9 and 10, as well as the associated 

CVs of geostatistical simulations, are reported in the following table: 

 

 GSA 9 GSA 10  

 Biomass (t) CV Biomass (t) CV  

Anchovy 14378.6 14 25761.4 16   

Sardine 35081 14 8981.1 19   
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Figure 2.3.4. Sardine (PIL) biomass in tons by length (LFD) in GSAs 9 (left panel) and 10 (right 

panel). MEDIAS 2022. 

 

 
 

Figure 2.3.5. Anchovy (ANE) biomass in tons by length (LFD) in GSAs 9 (left panel) and 10 

(right panel). MEDIAS 2022. 

 

Age length key (ALK) for sardine in GSA 9, MEDIAS 2022, was composed by three year 

classes. The number of otoliths readings was 597 (no. individuals) (Fig. 2.3.6). In GSA 10, 

ALK was composed by three year classes; the number of otoliths readings was 518 (no. 

individuals). 

 
Figure 2.3.6. Sardine ALK in GSAs 9 (left panel) and 10 (right panel), MEDIAS 2022. 

 

Anchovy ALK in GSA 9, MEDIAS 2022, was represented by three year classes. The number 

of otoliths readings was 309 (no. individuals) (Fig. 2.3.7). In GSA 10, ALK was composed by 

four year classes; the number of otoliths readings was 387 (no. individuals). 
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Figure 2.3.7. Anchovy ALK in GSAs 9 (left panel) and 10 (right panel), MEDIAS 2022. 

 

h) Abundance indices of target species 

Spatial distribution of sardine and anchovy in GSAs 9 and 10 in summer 2022 is shown in 

Figures 2.3.8 and 2.3.9. 

  
 

Figure 2.3.8. Sardine (PIL) spatial distribution in GSAs 9 and 10. MEDIAS 2022. 

 

  
 

Figure 2.3.9. Anchovy (ANE) spatial distribution in GSAs 9 and 10. MEDIAS 2022. 

 
























































































































































































































































