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Introduction

The MEDIAS (MEBrraneaninternational Acoustic Surveysteering Committee met
in Ancona, Italy, on X219 April 2018 hosted byCNRISMARand chaired byAndrea De
Felice romCNRISMARMeeting participantavere representatives fronthe European
Union countries involved in acoustic surveys in tediterranean Sea (i.eSpain
Croatia,ltaly, Greece and Frantand in the Black Sead. Romania)A representative
for Italian DCF Coordination wawvited to participatefollowing his requestsee list of
participants in Annexes | and ).
The main aims of the meeting were:
a) to present the results from the ME@rraneanInternational AcoustiQurveys
(MEDIAS) carriedut in 2017,
b) to coordinate the MEDIASUrveyso be performed in 208,
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 To&from 2018 and to establishiie ToR for 2019.
The agenda of tha1™ MEDIASCoordinationMeeting (see ANNEX 1) was adopted by
the participants. Following the agendduring the first day results from the 201
MEDIAS acoustic surveyarried out by the MEDIAS padrs (Figl), were presented,
as well as results frorie surveycarried out byRomanian the Black Sea.
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Figure 1: Acoustic surveys MEDIAS frameworik 2017

There was also the presentation of GFCM +eiun strategy 201719 by Angelo
Bonannoand the discussioron otolith reading criterisand maturity scalén use in the
MEDIAS groupOther matters of discussion wenelated to the establishment of a
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procedure to deal with MEDIAS waélas registration requests and thescientific
echosounder calibration proceduresed byeach groupDuringthe second dawf the
meetingeach MEDIAS group heldpeesentation of their workflow followedrom raw
data to biomass estimation in order to define a possible script forusiio data
elaboration in EchoRVoreover, an example ofCV estimation using thiast version of
the script written by Marco Barra(CNRIAMC) on CV estimation wagwesented
followed bya discussion on thefficial adoption of the script by th&1EDIAS group.
Next, there was a discussion on the eventual prepanatiof a basic protocol for
plankton monitoring survey desigrLast, there was a discussion on a Special Issue
dedicated to MEDIAS work on a selected Jouandl the proposals of prelimimg titles

of contributions byeach group

During thethird day, the revision of the common MEDIAS protocol and an update of
the MEDIAS handbookere carried out.Finally,the Terms of Referend@ oRsJ¥or the
next year (202) were defined together with dates and venue for 2019 MEDIAS
Coordination Meeting.



Results ofthe surveys carried outin 2017 in the framework of the Mediterranean
International Acoustic Surveys (MEDIAS)

a) Italian Acoustic survey in Adriatic SeMEDIAS in the western GSA 17 and GSA
18 (lole Leonori, Andrea De Felice, llaria Biagiotti, Giovanni Catiduei,
Costantini, Sara MalavaltNicola Canduki

The 2017acoustic survey was carried out in Juhdyin western GSA 17 and GSA 18
including territorial waters of Slovenia (Dr. Tomaz Modic took part in the cruise in
Slovenia waters). Acoustic data wer logged over a grid of systematic parallel
transecs perpendicular to coastlinbathymetry. Intertransect distance was-80 nmi.
Acoustic monitoring was done during daytime (6:00 &m7:00 pm). Scientific
echosounder: Simrad EK60 equipped with 38, 120, Hz and EK80 with 70 kHz split
beam transducers huthounted. The research vessel wa&. Dallaporta (built 2001,
35.30 m, 285 GT, 1100 CWessel speed during acoustic survey W@as knots. The
acoustic system was calibrated July 2017sing the sandard sphere method (Foote

et al., 1987; Demer et al., 201%lementary 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.

TableAl. Calibration results in 2017

Trasducer Gain | Sa Correction

Beam Angles Beam Angles RMS (dB)

dB dB;
(deg) (deg) i e

m 7 7.10 0.03 6.96 0.00 25.36 -0.58 0.06
7 6.68 0.00 6.57 -0.04 27.02 -0.0008 0.07
m 7 6.42 0.08 6.45 -0.11 25.67 -0.30 0.19
7 6.19 0.00 6.60 -0.05 25.66 -0.29 0.31

In western GSA 17 total nautical mileffectively used for acoustic analysis (minus
pelagic trawls tracks and linking transects) were 1f#67 total area of 10636 nrjiin
western GSA 18 total nautical mileSectively usedor acoustic data elaboration were
262 for a total area of 2510 nrhi Total area extension waabout 13200 square
nautical miles in the western part of Adriatic Sea, that rise up to 15700 soqaautecal
milesincluding the Montenegro and Albania survelgu$ ensuring a strong synopticity
to the monitoring of such a large area.




Figure A1Acoustic survey route plan in weste@EA 17 and GSA 18

In detail,the MEDIAS acoustic survey in western GSA 17 was conducted in June 2017,
the coverage of the area wd$0%, 36 pelagic trawls were conducted, 80 CTD stations

were made and in 45 stations out of them plankton sampling by means of WP2 net
(mesh size 200 um) was carried out.
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Figure A2 Acoustic survey route plan in western GSA 17 and western GSA 18. sitiengf

prefixed stations of CTD & plankton sampling are sh@wiblue CTD&plankton stations, in red
only CTD stations)



The MEDIAS acoustic survey in western GSA 18 was carried out in July 2017; area
coverage was 100%, 10 pelagic trawls were conduatetl58 ichthyoplankton stations

to apply Daily Egg Production Method were made, combining CTD and plankton net
sampling. MEDIAS extension in eastern GSA 18 could not be entirely covered in July
2017 for the small amount of days of ship availability lastryenly Montenegro area

was covered, nothing could be done in Albania.
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Figure A3.Acoustic survey route plan in western GSAahd western GSA 18. The catch
composition of net samplings carried out in 2016 are reported
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Anchovy biomass at age - GSA 17 West
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Figure A6 Anchovy and sardine biomagsr age grapin GSA 17 ia017

14°0'E

46°0'N

45°0'N

44°0N

43°0'N

42°0'N

41°0'N

40°0'N

Legend
Bathymetry
<50
50-100
100-200
200-500
I s00-s00
I s00-1000
I 1000-3000
Anchovy biomass (t)
0-74

74 - 277

| Bl

14°0'E

15°0'E

15°0°E

16°0'E 17°0E

46°0'N

40°0'N

16°0'E 17°0°E

45°0'N

44°0N

43°0N

42°0'N

41°0'N

40°0'N

14°0'E 15°0'E 16°0'E 17°0'E

2 _:;y

7

o,

Legend

Bathymetry
<50
50-100
100-200
200-500

I s00-s00

I s00-1000

I 10003000

Sardine biomass (t)
0-43

B <3 - 165

I s - 0

14°0'E 15°0°E 16°0'E

17°0°E

46°0'N

45°0N

44°0'N

40°0'N

Figure A7 Anchovy and sardine spatial distribution in western Adriatic Sea in 2017

10



80 -

-o-Sardine

o 60 4 --Anchovy
2 40 ¢

5

el

é 20 o

.2

/M

0 ¢

2002 2005 2008 2011 2014 2017
Year

1987 1990 1993 1996 1999

Figure A8Trends of anchovy and sardine in western GSA 18
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Anchovy biomass at age - GSA 18 West
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Figure A10Anchovy and sardine biomager age groupn GSA 18 iga017

In the last period biomass estimations of anchdepdraulis encrasicolysnd sardine
(Sardina pilchardysstocks in westrn Adriatic Seaaw severe decreases both in GSA

17 in 2016 and in GSA 18 in 2015. While anchovy in west GSA 17 in 2017 present an
increase up to 2015 levels, sardine remains at rather low biomass values as in 2016
and in the years before 2011. In westAGE3 anchovy and sardine biomass remain low
since 2015 even if a slight increase is recorded in 2017.

Spatial distribution of anchovy and sardine in western Adriatic Sea in 2017 was mainly
coastal, especially for sardine, with higher values in the nortlaeea for both species.

b) Acoustic survey in the eastern part of the GSA 17 (Adriatic &€aoatia)
CAG6AYlF +d®> DNBSO . d> 5FRAOG +d> tFffl 2NPR
{ ®z DI OLI NBOAG 5®3 WINBUGAY ¢PS LGIYy]20A0
After accession of Croatia in EUJ! &oustic 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 surve carried out in the period 30. Aug.30. Sept. 2017 successfully
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covered 100% of total area of eastern part of GSA 17 that need to be covered

within Croatian DCF (>13,500 AimT Ay (2GFf X on Rl &8&8 2F wk=+
for this purpose. Since 2017prsingle 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) and administrative barriers have beeghiighted.

Acoustic sampling have been carried out along transects in Croatian territorial
waters, as well as within Croatian protected ecologftslery zone (FigBl.). In

total, acoustic data were collected in 1440 EDSU. Fish sampling has been
attempted 59 times, obtaining 51 hauls with fish sampled @29. Oceanographic
properties of survey area during survey period were described based on 89 CTD
stations. Data collection during acoustic survey has been done in accordance with
MEDIAS Handbook (Mdr, 2015).

Based on survey data collected, spatial distributions (GIS analyses) of anchovy and
sardine stock within study area were presented (BRyjandB4). According to given
results, biomass indices for anchovy indicate slight decrease in biomass in
September 2017 compared to September 2016 in eastern part of GSA17, with very
low recruitment index noticed (Figd5). $atial distribution indicated very low
abundance of anchovy in the area along western Istrian coast where unusual
occurence of ctenophordnemiopsis leidyhas been observeddnchovy from age
group 1 showed the highest portion in biomass distribution by age, with no older
ages noticed.

In the same time, according to results obtained, biomass and abundance indices for
sardine indicate slighihcrease in September 2017 compared to September 2016 in
eastern part of GSAL17. Sardines from age group 0 showed the highest portion in
biomass distribution by age, indicating a good recruitment in 2017, but
unfortunately spawning stock biomas$SB (i.eolder age groups) is very low. Size
structured abundances of anchovy and sardine populations on eastern part of
GSAL17 in September are shown in Big.

It seems that overall biomass of target species (anchovy & sardine) observed by
acoustic survey in etern part of GSA 17 was slightly higher in 2017 than in 2016.
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Figure B2. Compositions of pelagic fish assemblages in the eastern part of GSA 17 in
September 2017.
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c) Acoustic survey in the GSA {Angelo Bonanno, Gualtiero Basilonen&na
Genovese, Rosalia Ferreri, Marco Barra)

The a&oustic survey was carried out in the period 23 JuB2 August 2017 on board

0KS wk+ aD® 5 €f L322 NI é-Arkayl6 (GRS 16 Badth af DS 2 3 NI
Sicily). Acoustic biomass estimates and spatisstribution of sardine Sardina

pilchardu$ and anchovyEngraulis encrasicolugor the year 2017 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 al$dhe continental shelf in the western

part of GSA 19 and part of the continental shelf in the GSA 15.

38

Latitude (deg.)
[ 78]
\l
|

(4]
(=]
]

35
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Figure C1Acoustic survey design in summer 2017.

The total biomass of anchovy stock wid@500.3 t in the GSA 16 (surveyed area of 5260
nm?) and 3312 t in the western lonian waters (surveyed area of 13Z)nithe spatial
distribution showed that anchovy was mainly concentrated in the central and eastern
parts of the study area in the Strait of Sicily and in the western lonianT3&aage
structure, while confirming the typical presence of age classes 1 and 2, for the first
time in summer surveys highlighted a high percentage of age 0 specimens.

In the case of sardine population, the biomass in 2017 was 14435.8 t in GSA 16 and
901 tin the western loran Sea. Differently from the previous yedretdistribution of
biomass among age classes shows a breakdown of the population in three age classes
(0, 1 and 2) with higher percentage of age 0 specimens.
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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
Bara)

The echosurvey on small pelagics in the GSAs 9 and 10 in summer 2017 was carried out
in the framework of the Italian National Program (Commission Decision C(2016) 8906
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of December 19, 2016). The survey was carried out in the periedBB03August 2017
The track length was 1784 nm for a surveyed area of about 6228 boring the
survey, 40 trawl hauls were completed and 246 CTD casts were collected with a SBE

911 plus multiparametric probe.

Latitude (dag)

Figure D1Map of the survey design in GSAs 9 and 10 stbduring the survey in summer
2017.

The spatial distribution of both anchovy and sardine confirmed the previously
observed patterns for the two species.
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During the survey both species were more abundant in GSA 9 than in GSA 10. In
particular, the biomass dEngraulis encrasicolwgas estimated to be 44593.1 t in GSA

10, while in GSA 9was 102036.1 t. Th8ardina pilchardubiomass was 20116.2 t in
GSA 9 and 16552.2 t in GSA 10.

The age structure revealed similar patterns in both GSAs, highlighting also a high
percentage of age 1 specimens for both species.
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Figure D4Anchovy age ctses distribution in GSA 9 (left) and GSA 10 (righthosurvey
2017.
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2017.

21



e) Greek @oustic survey in GSA ZMarianna Giannoulaki, Athanassios Machias,
Korstantinos Tsagkarakis, Maria Myrto Pyrounaki, Zacharias Kapelonis, Spyros
Stamatas, Stylianos Somargkis

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

wx atl L[L!éd b2 &adz2NBSe (Thesurveydesigd s madgof pa@iS+ y { S|
transects perpendicular to the isobath from 10 m to 200 m depths. The-frdasect distance

is 10 nm. The EDSU is 1 nm. The average surveying acoustic vessel speed is 8 knots. Echotraces

were collected with a Simra@&K80 split beam echosounder (ES3&S120C, ES260C,

ES3337C) 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 lonian

Sea including Patiteos and Amvrakikos gulfs. The survey track involved 44 acoustic transects

that covered an area of 4267 NM Ay L2y ALYy {SI 6CA3IDP nmoOd LYy | RI
plankton stations were completed during the survey.

The anchovy biomass was estimated to bel@®t and 7999 t ireastern lonian Sea. The
OA2Yl &aa RAAGNROdzIAZ2Y 2 7F. TeHebgkh canmpiSitoh ®H@anchayy a K2 gy
YR &l NRAYS INB &a4K2g¢gy Ay CAIEAP no FYyR nno
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Figure E1Map of the survey area and the survey design in GSA 20 at the Greek acoustic
survey in 2017.
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lonian Sea during October 2017, respectively.
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Figure E3.Length frequency distributions of anchovy catch during the acoustic survey in
eastern lonian Sea in October 2017.
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lonian Sea in October 2017.

f) Results from Iberian survey MEDIAS 2(QMagdalena Iglesias, Ana Ventero,
Dolores Ofate, Pilar Cordoba)

MEDIAS 2016 acoustic survey was carried out in the Mediterranean Spanisfs wate
from 24 Juneto 2BWdzf @ HAMT O6op RE&av 2y o621 NR (KS
Acoustic data were collected over 1067 nautical miles (nmi), corresponding 842 nmi to
GSAO06 and 2225 nmi to GSA01 GFCM geographicatesat Twenty nine (36) pelagi

hauls were carried out in GSA06 and nineteen (12) in GSAOl to be used for the
scrutinizing of the echograms (Fig. 1). 92 CTD stations were performed in GSA06 and
36 in GSAOL.
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Figure F1 Survey area and pelagic hauls carried out during the Spaniststacou
MEDIAS survey carried out in Jurdailly 2017.

Biomass (tons) (Fig. 2 & 3) and abundance (n° individuals) of sarS8ewelir{a
pilchardug and anchovyEngraulisencrasicoluswere estimated by GSA. Sardine and
anchovy were the most abundant speci@s the GSA06 area. The fish pelagic
community detected and estimated includes sardinelBar@inella aurita), sprat
(Sprattus sprattug, horse mackerel Trachurustrachurus T. mediterraneusand T.
picturatug), bogue Boopsboopg and Spanish mackereS®mber coliag. Horse

mackerel was the most abundant species en GSAOL.
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Figure F3Anchovy (ANE) and sardine (PIL) biomass (tons) in GSA 01 in the peri)2D12

Age was estimated for sardine and anchovy by counting growth rings on the otoliths

and agelength key calculated (Fig. 4 & 5).
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0) Pelagic Surveys at the Romanian Black Sea Coast (GSA 29)

(Valodia Maximov, Alexandru Nicolaev, Gheorghe Radu)

Description of the Fisheries

The Romanian fishing fleet is operating in the area of competence of the Regional
Fisheres Management OrganisationsG.F.C.M., Area 37Mediterranean and Black
Sea, Suarea 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 twomain geographical and geomorphologic sectors:

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

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

The distance from the sea shore to the shelf limits (200 m depth) varies fé@tal

200 km in the northern sector and to 50 km in the southern one. The submarine slope
of the shelf is very gentle in the north, while in the southern sector the slope increase
very quickly (Fig. 1 and 2).

LEGENDA
= Fishing point
T it
@ Gill net

FigureGLl. Fishery ports and distribution area for stationary fishing gears
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In the coastal zonef the Romanian marine sector with small depth, fishing with
fixed gear is characterized by the concentration of activity mainly in the firstesien
months of the season (MareBeptember), when usually the species migrates to the
coastal area for repragttion 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 (hnumber
of pound nets ad effective fishing days), and also depends on the evolution of hydro
climatic conditions and at last but not least, the state of fish stocks. The structure on
species in the catches mirrored only partly the composition of Black Sea ichtyofauna
from the Raonanian sector, because the type of gear conditions the ratio between the
different fish species. As a general rule, the pelagic species,-sizedl and short life
cycle keep continue to be dominant in catches.

In 2017, when only155 vesselswere registerel, of which 135 were active. Even
though compared to the previous years the total number of registered vessels slightly
dropped (abou 5%), the number of active vessels increase, by the activation aB12

m and 18- 24 m LOA vessels, specialized for rageelk fishing.The passive fishing
gears include the equipment for catching in general the fish migrating for spawning
and feeding in shallow waters, namely: long lines and bottom lines; gillnets for turbot,
Danube shad, gray mullet, gobies and horse raealktrap nets for gobiessea pound

nets. Another category of fishing equipment used in the Romanian coastal zone
includes the active fishing gear like beach seine, pelagic trawl and, since 2013, beam
trawl.

Qualitative and quantitative structure of cathes
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After a decreasing trend during 20@®10, when it dropped from more than 2,000 t,
in 2002, to 1,396,940 t, during 2002006, and below 500 t during 20672009,
reaching a minimum value in 2010/258 t, in the past years the total catch has had an
increasing trend, namely 568 t, in 2011, 835 t, in 2012, 1,711 tin 2013, 2,231 t in 2014
(more than 23.31% higher than the previous year), 4,847 in 2015 (more than 105.5 %
higher than the previous year), 6,839.5 tons in 2016, and 9,553 in 2017 official
registered (Fig. 3). In period 20§2017, the total catches increased compared to the
previous period due to the rapa whelk catches. The main species in the 2017, catches
have beenrapa whelk (9,244.3 tons / 98.4 % of total catches); anchovy (27.27% tons
sprat (28.738 tons); turbot (42,616 tons); horse mackerel (34.569 tons); shad (9.208
tons) and gobies about 12.630 to(fSg. 4).

Total catches

2008 - 2017
27,616t

tons
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mtotal | 444 330 258 568 835 1712 | 2230 | 4847 | 6839 | 9553

FigureG3. Total catches at the Romanian littoral
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Figure4. Structure on species at the Romanian littoral, dgr2008¢ 2017.

Survey 2017:

Dperiod: 06¢ 13 June and 1019 Octomber 2017

D#ype of fishing vessel:-B10 STEAUA DE MARE 1

DEharacteristics: pelagic trawls: 36/Z3® m; horizontal trawl opening20 m;
vertical trawl opening 1112 m;no. trawls: 42 + 30gdrepth 20.1 - 66.4 m; trawl speed
3.2 knots; time trawling 30 min; catch §@.,650 kg.

Estimated total biomass
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a. Sprattus sprattugeuropean sprat):
Spring- in the 31 sample trawlings made with the pelagic trawl, on a surfac#é,800
Nmz2, the average values of theatches were of abouD.02 - 30.97 t/ Nm2. The
maximum valuewvasrecordedin the Sf. GheorgheConstanta sectar(0 - 50 m)Fig. 5
a). The estimated biomass for sprat crowds, in the research a area, was of about

23,268to.

Tale G1.Assessment of spt agglomerations (tons), in June 2017

Depth range (m) 0¢30m 30¢50m 50-70 m Total
Investigated area (Nfj 325 1050 425 1800
Variation of the catches (t/ Nfj 6.60-78.37 0-31.67 0-0.04 0-78.37
Average catch (t/ NA) 30.971 3.002 0.0244 4.653
Biomass of the fishing agglomerations (t) 10070.817 3152.23 10.376 8376.73
Biomass extrapolated the Romanian shelf (t) 23268.7
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pelagic trawsurvey, in Romanian area

The analysis of structure by lengths and mass cards 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 classefength 55.0105.0 mm /

1.05¢ 6.43 g. The dominant classes are those of 690.0 mm /1.7¢ 4.72 g (Fig. 6a).

The dominant females 67.18 %, males (32.83T#¢. average body length was 80.83
mm and the average mass of 3.177 g. Age composition of sptahes indicates the
presence of individuals from 1 to 3 years. Most of the individuals caught are 1 years
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old (72.0 % of all specimens analyzed), followed closely by those of 2 years (25.5 %)

and 3 years (2.6 %)(Fig. 6b).
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Figure G6. Structue by lengths (a) and age (b) of sprat during spring survey

Autumn - in the 30 sample trawlings made with the pelagic trawl, on a surface of
2,050 Nmz?, the average values of the catches were of ab2189-8.051t/ Nm2. The
maximum valuevasrecordedin the Sf. Gheorghe Cap Tuzla (5070 m) sectos (Fig. 5
b). The estimated biomass of abalit,960t.

TableG2.Assessment of sprat agglomerations (tons) in Octomber 2017

Depth range (m) 0¢30m 30¢50m | 50-70m Total
Investigated area (N 450 1150 450 2050
Variation of the catches (t/ Nfh 0-1.55 0-2.14 0-15.54 0-15.54
Average catch (t/ NA) 0.222 0.371 7.223 2.392
Biomass of the fishing agglomerations (t) 100.027 426.5 3250.776 4903.925
Biomass extrapolated the Romanian shelf (t) 11,960

The length of sprat individuals are within the limits of classes of lengthldRM® mm
/1.8¢ 7.35 g. The dominant classes are those of #98.0 mm / 2.2; 4.92 g (Fig. 7a).
The dominant females 60.94 %, males (39.06T¥¢. average body lengtwas83.82

mm and the average mass of 3.667 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 (56.8 % of all specimens analyzed), followed closely by those of 2 (B8 %)

and 3

years (6.9 %)(Fig. 7b).
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Figure G7. Structure by lengths (a) and age composition (b) of sprat during autumn survey

b. Merlangius merlangugwhiting):
Spring- sweepingarea proceduresvere conducted on an surfze of 1,800Nn¥. The
average value®sf whiting catcheswere situatedin the limits between0.009 -1.058
t/Nm?. Revealedthat whiting had a flat distributiorin largearea betweenConstantg
Vama Vechsectors(0.71-1.06t/Nm?% depth 30-70 m and Sf. Gheorghe Portitacsers
(0.0¢3.27 t/Nm?%depth 30-50 m (Fig. 8 a)Estimated biomassfor the Romanian

platform about 4,167.77.

TableG3.Assessment of whiting agglomerations (tons), in June 2016, Romanian area

Depth range (m) 0¢30m 30¢50 m 50-70 m Total
Investigated area (Nrf) 325 1050 425 1800
Variation of the catches (t/ Nf 0.029 0-4.532 0-2.315 0-4.532
Average catch (t/ NA) 0.009 1.0586 0.71 0.833
Biomass of the fishing agglomerations (t) 3.23 1111.55 301.891 1500.398
Biomass extrapolated the Ronméan shelf (t) 4.167.77
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FigureG8. The distribution of the whiting agglomeratioms the spring (a) and autumn (b)
period, pelagic trawl survey, in Romanian area

The analysis of structure by lengths and mass cards of whiting during sshaey,
length of whiting individuals are within the limits of classes of length-I5%90 mm /
2.65¢ 27.6 g. The dominant classes are those of 10845.0 mm / 9.4&; 21.18 g (Fig.

9a). The dominant females 66.25 %, males (33.75T™¢ average body ihgth was
119.29 mm and the average mass of 13.34Age composition of sprat catches
indicates the presence of individuals from 1 to 4 years. Most of the individuals caught
are 1 years old (52 % of all specimens analyzed), followed closely by thosea&2 ye

(24 %) and 3 years (17 %)(Pig).
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Figure G9. Structure by lengths (a) and age composition (b) of whiting, during spring survey

Autumn - in the 30 sample trawlings made with the pelagic trawl, on a surface @0
Nmz2, the average valuesfothe catches were of abou0.56 ¢ 5.56 t/Nm2. The
maximum valuewvas recorded irthe Sf. Gheorghe Managalia sectors (5070 m)(Fig.
8b). The estimated biomass for the whiting crowds, in the research area, was of about

20,911tones
TableG4.Assessmendf whiting agglomerations (tons), in Octomber 2017, in Romanian area

Depth range (m) 0¢30m | 30¢50m | 50-70m Total
Investigated area (Nf 450 1150 450 2050
Variation of the catches (t/ Nfh 0-3.978 0-23.904 0-14.181 0-23.904
Average catch (t/ Nf) 0.568 5.097 5.569 4,182
Biomass of the fishing agglomerations (t) | 255.785 5861.89 2506.3 8573.595
Biomass extrapolated the Romanian shelf (t) 20,911

The analysis of structure by lengths and mass cards of whiting during survey, show

length of whitirg individuals are within the limits of classes of length ZA®56.0 mm /
2.50¢ 42.1 g. The dominant classes are those of 10Q40.0 mm / 8.0%; 21.50 g (Fig.

10.a). The dominant females 63.17 %, males (36.83T4t. average body length was
114.84 mm ad the average mass of 12.59 g. Age composition of sprat catches
indicates the presence of individuals from 1 to 5 years. Most of the individuals caught
are 2 years (42.0 % of all specimens analyzed) and 1 years old (39.0 %), followed
closely by those of gears (11.0 %)(Fig. 10b).
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c. Squalus achanthiagdogfish)

Spring- in the 31 sample trawlings made with the pelagic trawl, on a surfade860D
Nmz?, the average values of the catches were of ab6uill ¢ 0.111 t/Nm2. The
maximum valuewas recordedn the Constantaap Tuzla30¢70 m) sectos (Fig. 11a)
Theestimated biomass in the research area, was of al2a® 06to.

TableG5.Assessment of dog fisagglomerations (tons), in June 2017, Romanian.area

Depth range (m) 0¢30m | 30¢50m 50-70 m Total

Investigated area (N 325 1050 425 1800
Variation of the catches (t/ Nfj 0 0-0.197 0-0.436 0-0.436
Average catch (t/ NA) 0 0.011 0.111 0.0458
Biomass of the fishing agglomerations (t) 0 12.203 47.235 82.460
Biomass extrapolated the Romanian shelf (t) 229.06

Autumn - in the 30 sample trawlings made with the pelagic trawl, on a surfa@e0&0
Nm?, the average values of the catches were of ab0Ow5 - 0.366t / Nm2. The
maximum valuewas recordedn the Cape Tuzlg Mangaliaand Sf. Gheorghe sectors
(30 - 70 m)(Fig.11b). Thestimated biomass for thelogfishcrowds, in the research
area, was of abou@36.384to.
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FigureGll. The disribution of the dog fish agglomeratioria the spring (a) and autumn (b)
period, pelagic trawl survey, in Romanian area.
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TableG6.Assessment of dogfish agglomerations (tons), in Octomber 2017, in Romanian area

Depth range (m) 0¢30m | 30¢50m | 50-70m Total
Investigated area (N 450 1150 450 2050
Variation of the catches (t/ Nfj 0-0.055 0-4.987 0-0.434 0-4.987
Average catch (t/ NA) 0.007 0.366 0.048 0.1872
Biomass of the fishing agglomerations (t) 3.586 421.22 21.729 383.917
Biomassextrapolated the Romanian shelf (t) 936.384

The length of dogfish individuals are within the limits of classes of lengthl40.0

mm / 2,500¢ 15,800 g. The dominant classes are those of 10986.0 cm / 4,15@,

11,833 g (Fig. 12ayhe dominant mkes (80.0 %)The average body length was 116.98

cm and the average mass of 6,592 g. Age composition of sprat catches indicates the
presence of individuals from 13 to 17 years. Most of the individuals caught are 14
years (34.9 % of all specimens analyzaa) 13 years old (25.6 %), followed closely by
those of 15 years (20.9. %), 16 years (11.6 %) 17 years (4.7 %) and 12 years (2.3 %)(Fig.
12b).
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Figure G12. Structure by lengths (a) and age composition (b), of dogfish, during spring survey

Theagglomeration 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 insampling 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 (967 t and 5,635 t)(Fig. 13).
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h) Gulf of Lion surveyTarek Hattab, Claire Saraux, Jean Hervé Boyrdeix

Pelmed surveys cover the Gulf of Lions (3306)rand have been performed annually

Ay Wwdz & aAyoOS mohbp 6AGK wk+ [Q9dzNRLIS (2

of all smalpelagic 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. Echotraces are identified with a pelagic haul. A total of 51 trawls were conducted

in 2017. Acoustic recording and trawl hauls are performed during day time and the

survey lasts approximately 27 days. The split beam echo sounder used is SIMRAD ERGE0,

with the 38, 70, 120, 200 and 333 kHz frequencies. The threshold for acquisiti@d is
dB and that for processing for the assessment (38 KHBPisIB. The pulse duration is
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1024 ms. Additionally, the use of a mdigam echo sounder SIMRAD ME70 enables us

to visualize 3D echos and helps in species allocation.

On top of fish parameters, 46 hydrological stations have been conducted. Zooplankton
was sampled through WP2 vertical nets and bongo diagonal nets, while phytoplankton
was sampled through Niskin btas 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 H1Map of the assessed area and sampling design. 2017 survey is used as an example to
show the trawl positions and spi&s composition.

The sardine and anchovy biomasses were estimated to be respectB@A8t and 60631t in

2017. The biomass distribution of each species is shown (Fig. 2).
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Figure H2Sardine and anchovy biomasses distribution in 2@iServed d along the survey.

The Midterm (2017#2020) strategy and thémplementation of pelagic surveys
(Angelo Bonannp

Themid-term strategy (201@2020) towards the sustainability of Mediterranean and
Black Sea fisheries the fruit of the commitment of 6CM contracting parties,
cooperating norcontracting parties and partner organizations to improve, by 2020,
the sustainability of Mediterranean and Black Sea fisheries and ensure that the
alarming trend in the status of commercially exploited stocks isnsad.

It is based on five targets which include selected outputs and proposed actions: (1)
Reverse the declining trend of fish stocks through strengthened scientific advice in
support of management; (2) Support livelihoods for coastal communities through

sustainable smafltcale fisheries; (3) Curb illegal unreported and unregulated (IlUU)

fishing, through a regional plan of action; (4) Minimize and mitigate unwanted

interactions between fisheries and marine ecosystems and environment, and (5)
Enhance capatyi-building and cooperation.

This strategy stems from existing international and regional legal instruments, it does
not create any new obligations on GFCM Contracting Parties and Cooperating non
Contracting Parties (CPCs). On the other hand, it purpartsldfine a course of

instrumental action to further progress in the development of sustainable fisheries at
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the regional level. The collection, analysis and dissemination of information on the
status and trends of fisheries, ecosystems and marine envirobhmas well as
information on IUU fishing, should account for all relevant participants (which may
include, inter alia, representatives of CPCs and other riparian states, relevant
international, nongovernmental and civil society organizations), in theparmation,
analysis and presentation of scientific advice and conclusions.

4

Ly LI NIAOdzZ F NE GKS hdzi LidzEnhancear kn@viedgdidad Y Sy
expertise on Mediterranean and Black Sea fishériess A f £ NXIj dzA NB G KS
data and informawn on different fisheriegelated issues. This will be achieved
through the implementation of the new GFCM Data Collection Framework
(GFCM_DCREF, 2016), as well as the execution of a number of actions including the
realization of regional surveys at seag(eacoustic surveys for pelagic species and trawl
surveys for demersal fisherieslt is expected that the collection and analysis of
appropriate surveys data (demersal trawling and pelagic acoustic surveys) will allow
the possibility to formulate scientdally based advice for improved conservation of the
stocks. From this general goal, the implementation of regional surveys at sea would
aims:

O

() to contribute to the characterization of demersal and pelagic fisheries
resources in the Mediterranean & BlaclkeaSin term of population
distribution (relative abundance indices) as well as demographic structures
(length distributions);

(ii) to provide data formore accurate estimates of life history parameters such as
mortality and growth.

(i) to better assess the spatiaccupation of the different components of the
stocks (e.g. seasonal distribution, spatial segregation and community
structure, reproduction and recruitment areas).

The gain in accuracy would, in turn, make also more robust the evaluation of changes
in the population indicators and of the input parameters for population and
community modelling.

Rationale

More specifically, the aim of an acoustic survey is to determine species and size
composition of the pelagic biomass anoh situ oceanographic dataAt present,
acoustic surveys are conducted only in few GSAs of the Mediterranean waters,
focusing on the small pelagic fish anchoviéndraulis encrasicolusand sardines
(Sardina pilchardys There is the urgent need to join and to harmonize the ongoing
acoustic surveys in the rest of the Mediterranean Sea and Black Sea, in order to gain
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knowledge of biomass levels and spatial distribution of the major stamfksmall
pelagic fishes ovethe region and for further comparisons of the results issued from
different areas.

Methodology

The implementation of acoustic survey(s) should be associated with a multidisciplinary
approach, acquiring both acoustic data and net samplings on small pelagic fish, by
means of pelagic trawlSandard methodologies and Imoogeneous operational
protocols will be applied among participants and coveritng: design of the survey,

the information collected, the management of the data as far as the production of
common standardized analysis of the ddexisting survey protocalready used by

some GFCM Countries i.e. MEDIAS, could be used as reference). The design for the
acoustic sampling survey should take into account the characteristics of the spatial
structures of small pelagic fish in the different GFCM-mgions as wellas the
peculiarities in the topography of each area.

To carry out these surveys and depending on the area, different fishing vessels (e.g.
research vessels and/or chartered fishing vessels), working during the same period, will
be used. In each GFCM stdgions, these vessels, duly equipped, should work at sea
for about one month per year (i.e. summer.).

During acoustic surveys, both the biological parameters (e.g. length frequency
distribution of all the caught fish species), and CTD oceanographic (@aga
temperature, salinity, fluorescence and dissolved oxygen) should be recorded.

Discussion on calibration procedure

Each MEDIAS group presented briefly the osdunders they use, frequencies and
calibration procedure applied. The outcome of the dission was that at the moment

all groups are using SIMRAD echosounders even if there is some variability with the
ancillary frequencies available. All the groups have at least 38 and 120 kHz available.
The calibration procedures are all in agreement wigmi2r et al. (2015).
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Discussion on otolith reaithg criteria inMEDIAS group

An extensiveexaminaton on age otolith criteria of anchowpok place during last
meeting, also recalling the past discussions of the previous years on this issue.

The criteria greed duringdst ICE& 2 2 NJ] a K2 LJ 2y ! 3S SaldAYlGAz2y
(Engraulis encrasicolisé 2y (KA a 20151Pas@a (Gdip¥zcoa, Spain) are

now adopted by all MEDIAS groups. In particular, for the case of the Adriatic Sea,
criteria were recetly revised after several ad hoc meetings (2204.8) within the

framework of FAEGAdriaMed Project to reach an agreement among the different
countries (ltaly, Croatia, Slovenia, Montenegro and Albania).

For what conerns the conventional birthdate, duinlICESVKARA2 meetingt was
strongly suggested to ugbe 1% of Januanas birthdate for both anchovy and sardine,
only for stock assessment purposeiologically speaking, this choice can be rational
for sardine,because it is a winter spawner, but tnfor anchovy a springsummer
spawner.The opinion on thisgroup by groupwas asked to understand who use
Gaiz201 FaasSaayvYSyulé¢ : @NRSMARAFREMER, NEDahdé IOFoake NI K R |
applying the ' of January as birthday fdroth anchovyand sarihe, HCMR an€NR
IAMCare using I of Julyfor anchovy but they are ready to change to"bf January,
given the importance of MEDIAS datastock assessment of anchovy and sardine and
in order to achieve a general standardization wittiie MEDIAS gig. A change in
birthday has nceffect on anchovy age estimations ftirose MEDIAS surveys carried
out on the 2 semester.

Changingptolith reading criteria imply anupdate of historical data. For this aiitnwas
suggested to reead otoliths from past yars even ifthe new readings could be
limited to a subset of samples; this should ensure the reduction of errors respect to
simply applying the agkength key of the last yeawith the new criteriabackwards.
Some tests made bNRIAMC confirm the factthat is better to reread past years
otoliths with the new criteria.

Otolith reading criteria are standardized between survey and commercial data in all
the areas covered by MEDIAS surveys.

Discussion omegistration requests to MEDIAS website from exteiiresearchers

Due to the fact that som requests foregistrationand acces$o the MEDIAS website
have been made in 2017 for the first time, a discussion on this issue took place during
the meeting. It was decided to pwertain information regarding th&1EDIAS surveys
freely availableon the MEDIAS website without any need for registratibmparticular

this information would include theMEDIAS Coordination Meeting repgrtmaps
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showing the survey design followed per G8% MEDIAS Handboolgtest maps with

the spatial distribution ofthe target species pemarea and a link to the scientific
publications of the groupThe general intent othe website isto provide aGIS
oriented tool for an easier and faster consultation of the survey results in a
geogaphical contextMaps with transect plans anithe plannedCTD stations per &\

will be addedtogether with a table giving information of tha availability per area.
Maps showing nofEU surveys tracks widlso be availablan the website after
receiving poper authorization.Thepossibility to add echogram picturessociated to
certain target speciesn a dedicatedopen access section of the website, was also
discussed.

Discussion on the reference scale to be used for maturity stages determination
The goup had a discussion on maturity scales to be used for anchovy and sardine.

Since the first MEDIAS Coordination Meetings it was decided to follow the outcome of
ICEQx 2 2 N] a K2 L) 2y Shrifira pilcharduS, fEhgEhdli©encrasicotaaturity
stages WKSPMATRO008, Mazara del Vallo, (Italfgr what concerns maturity stages
determination in anchovy and sardine. The discussion was opened again due to the

factthatin 2017DC/ a | 41 SRX Ay (KS Refeeicé Fragngwork 5 | G |

6 5/ w C 0 Bmi mdiuity datdin accordanceo the MEDITS scale. The possibility of
inter-conversion betveen the two kinds of scale waliscussed andable 1was added
below reporting the possible correspondencetweenthe stagesof each scale
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Table 1.Maturity scales conversion table: MEDITS sqa{@ES WKSPMAT scale.

MATURITY|

MEDITS scale

ICES WKSPMAT (2008) scale

IMMATURE VIRGIN

Immature

2a

VIRGIN
DEVELOPING

IMMATURE OR
RESTING

F: Invisible or very small ovaries (corg
shaped), translucent or slightly coloure
(when resting).

M: Very small testes, translucid. Sex i
very difficult to identify; Small testis,
colour orangered (when rest).

2b

RECOVERING

DEVELOPING

F: Wider ovaries occupying 1/4 to 1/3 ¢
body cavity; pinkish oyellow colour.
Visible oocytes are not present.
M: The testes occupy approximately 1
of the abdominal cavity. Whitggreyish
colour.

2c

MATURING

IMMINENT
SPAWNING

F: Ovaries occupying 3/4 to almost
fitting body cavity; opaque with yellow
or orange olour. Opaque oocytes are

visible.
M: Whitish to creamy testis long aboul

2/3 of the body cavity. Under light

pressure, sperm is not expelled.

Mature

MATURE/SPAWNE

SPAWNING

F: Large ovaries occupying the full bog

cavity; fully or partially translucentiti

gelatinous aspect. Hyaline oocytes ar
visible.

M: Whitishgcreamy soft testes occupy

the full body cavity. Under light
pressure, sperm is expelled freely.

4a

SPENT

PARTIAL POS]
SPAWNING

F: Size from 1/2 to 3/4 of abdominal
OF @A G T v esiwith dzNJ
haemorrhagic zones. Blood coloured
M: Deflated testicles occupy up to 2/3 ¢
the body cavity, brownish/reddish
colour.

4h

RESTING

SPENT

F: Reddish ovary shrunken; Size less t
2/3 of abdominal cavity Flaccid ovary
Some small opaque oo®4.
M: Flaccid and thin testicles with

haemorrhagic aspect.
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The pesent conversion scale represents the results of a strong effort from different
labs, which generally applied thephase scale drew upor anchovy and sardine
during thefocusedworksh@, ICES WKSPMAAD08). Such workshop is a keystone in
the standardization process difie reproductive phase assignment for small pelagics,
producing a wide agreement among different European labs, iwkiady the small
pelagics.

However, in ordeito meet the request from GFCMSFCM DCRF, version 20)4d
adopt a unique scale for all theony fishes, experts from the involved labs compuhre
the scale proposed from MEDIW&h the scale from the ICES WKSPMAT. Despite the
effort done to find an agreementhe scale adopté in WKSPMAT is specific fartial
spawner speciesand sometimes is hard to combine with a generic scale like the
MEDITS one. However the main results of this comparison are listed as follows:

1. According tathe description proposed byJES, the macroscopic characteristics

2F LKIBYR dwmiké 2F ao95L¢{ aolfS LKIBENIBL2 (K
YR LI NIOAITff @& o5Hesckided NI/ @2 HdNWISabsoéd ¢KSNB
the ICES working group it was adopted a criteriorrerfocused on the colour thaon

the gonad size respect to the body cavity, as the latter is védfigult to evaluate at

the beginning of gonad development. In such cases, the colour of the g@®adssa

more valuable toolto define if a gnad belongs tophase 1 or not, hat is to

discriminate if an individual is mature or immature. Accordingly, the conversions of

L/ 9{ 2Y{ta!¢ adr3asS amé¢ Ayidz2 GKS ao9s5L¢{ aidl =
since both these MEDITS pkasare immature, thus belongirto the same category

when estimating the sizat first maturity (lso), which is the most important application

of maturity data for stock assessment purposes.

2. One of the most critical aspects of the application of the MEDITS scale is
represented by tle stage 3 which combiis¢ogether mature and spawning individuals
avoiding to identify the hydrated phase @CES scale). Such phase is particularly
relevant in several kirglof applicatiors (spawner biomassestimation, spawning
ground,migration, etc.).

3. Although the macroscopic characteristics of phase 4 of the MEDITS scale are

very similar to those from the phaserthe ICEScale the individuals 4n the MEDITS

scalel N dallSyidé¢ airAyOS (KSe& |tftNBIRe fFAR R2gY
season, while according to partial spawner biology the fishes clasasg®dge 5 (ICES

scale) are still inhe spawning period with one or more egg batches to be spawned in

the season.
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In conclusion, hiese first observatios, even tiough do not excludéhe opportunity to
build up common scales for all the bony fishes as proposed by MEIGS, that
several aspects have to be addressed mdeeply and shared among the labs and
scientist involved in maturity data collection @. new international WORK&HP on
such topic).

It would be strongly recommended the use of WKSPMAT scale during the lab
processing for classifying the reproductive phase for anchovy and sardine, particularly
for identifying mature/immature which are very relevant to stock assessment
purposes in order to obtain the & estimation. This scale allows reaching a higher
accuracy since it has been developed specifically for small pelagics (indeterminate
spawnes). Following this approachhe data conversion on MEDITS stages would be
adopted only if no other choices are available.

Presentatiors of the workflow used to processaw data to biomass estimation by
each MEDIAS group

Aspiring to the standardization of the workflow within the Medias groups and in a
second step to incorporate camon steps into R routines workflow in use from
acoustic/biologic raw data to biomass estimation by each institution was briefly
presented.A descriptiorof the workflows presented by each group is shown below

IOF:

Data analyses performed at IOF, from rdata to biomass estimation, are in line with
procedures described by Simmonds and MacLennan (2005). Wiroksesl
hydroacoustic data processing software (Echoview Essentials module) is used for this
specific purpose.

The starting point is gemeferencedacoustic data. At the beginmj, raw data are
loaded in Echaew, grouped and eventually EV files are created. Based on calibration
results, a supplement calibration file (.esc) is created and applied on appropriate EV
files. Within all EV files, EDSU degined in accordance with MEDIAS protocol. Surface
and bottom exclusion layers are defined. Unwanted signals (i.e. noise and
reverberation) are removed by appropriate regions and using data threshold to
remove plankton reverberation. Then, the first v@ducheck of acoustic data
(echograms) is performed and necessary corrections are made (i.e. bottom line editing,
unwanted data exclusion, etc.). If necessary, raw data ateaged and previous steps

are repeated. Different region classes are then createthin selected EV files for
SPSyidz FylrfeasSazr FyR OflFaasSaQ LINBLISNILAS
information from trawl samples compositions and data from biological analyses. Pie
charts (biomass/classes) are made based on trawl data. After #ugustic data
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analyses begin by detailed visual inspection/scrutinization of echogBBSU by
EDSU; echogram scrutinization is made by drawing regions around individual fish
schools and/or a group of fish schools and assigning their backscatteredtiacou
energy to appropriate region class within each particular EDSU. Eventually, analyses by
cell as well as analyses by regions by cell are made, and first draft data outputs are
exported. Results obtained from these analyses are then combined in exxbsind

O-data values are added in empty cells, if necessary. Outputs of cell data analyses are
visualized by mapping each EDSU and quick visual inspection is made. Next step
includes detailed data checking (i.e. data values iaga acoustic data in Ech@w in
particular EDSUSs) and filtering (by locatioexcluding data points outside transects).
Eventually, necessary corrections are made in scrutinization process, acoustic data are
re-analyzed and new exports are made anechecked. Now, data are uséd create
GISmaps by results spatial interpolation. Maps obtained are checked against input
excel data and acoustic (echograms) data. Errors noticed are corrected by going back
and checking/correcting data in excel and/or in echogram scrutinization eddssary
previous steps are repeated one more time, and finally data outputs are validated and
used in estimation of abundance and biomass indices by target species within each
& dzNJJ S eafed. Resurs from different swdreas are than combined to prodec
estimates (according to MEDIAS Handbook) for entire area surveyed. At the end, DCF
templates are used and appropriate csv files are produced and sent to national DCF
correspondent for uploading in JRC database.

Reference:

Simmonds J., MacLennan D. 2008sheries Acoustics: Theory and Practice. (2nd
Edition) Blackwell Publishing Ltd., 437 p.

HCMR:

Acoustic data are collected during daytime using a SIMRAD EKB80 split beam
echosounder following the calibration of all transducers (EB3BS120C, ES2060C,

ES33ar/ 0 | OO2NRAY3 G2 {Law!5Qa AyauaNdHzOGA2Yya
(Demeret al., 2015).

Acoustic data processing is being held in the lab after completion of the survey (the
limited research crew of 6 people does not allow any processimgo@ard) and
involves the following steps:

91 Calibration files are produced and applied based on CTD profiles (synchronous to
the acoustic survey) per stdrea.
1 Echogram scrutinization:
1 application of-70 db threshold
1 exclusion of bad data (false bottom exds, gas plume echo traces, etc.)
1 bottom detection
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1 removal of surface (~5m) and bottom acoustic deadzones.
1 School detection and identification.

Echo traces are identified either based on school characteristics or based on the
mesopelagic haul catch. Thast approach mainly concerns anchovy and sardine
schools (Tsagarakis et al., 2012a; Tsagarakis et al., 2012b; Tsagarakig0ataland

to a lesser degree round sardinella, horse mackerels and bogue schools. At this point
expert judgment is crucial.

In cases where direct identification is not possible (too many or unclear schools), echo

traces are assigned depending on the mesopelagic haul catch within Echoview. Two
RAAGAYOG OFdiS3a2NaASa8 NS ARSYGATASR GYAESR 3
Ff2y3 gAGK 20KSNJ aLISOASA YR ahiKSNE ¢6KSNEB
schools besides anchovy or sardine.

{dzoaSljdzSyaftes I Oag FAES Aa 200FAYySR dzaAy3
NASC values per EDSU and per species, alonggedthraphic coordinates, depth,

sampling time and sampling date. Since the Echoview software exports only EDSUs

with non-zero NASC, info regarding the geographic coordinates, depth, sampling time

and sampling date for EDSUs where zero NASC values werdegare manually

appended to the export file.

As a next step, transects are assigned to-atdas, which are defined based on:

f 6KS aK2Y23SyS2dziétrated aiNROdziA2YyY 2F SOK2
1 the catch of the hauls,

1 bathymetry,

1 area peculiarities

Examples for Aegean Seadeeastern lonian Sea are shown in Figure 1.

Figure 1.Subareas division in Aegean Sea (left) and eastern lonian Sea (right).
Hauls catch is used to obtain:

1 Biological data
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1 Length frequencies distribution (processed on board)
1 Lengthg Weight relationstp; estimated at the lab, removal of otoliths for age
reading

Finally, the biological info obtained per haul is entered into a database to obtain per
sub-area estimates of:

1 Length Frequency
1 mean length
1 mean weight

Next, the Number of individuals per speci&sd per EDSU is estimated based on the
equation:

Ne= NAS@4*pi*10°TS)

where NASGhe NASC attributed to specissTSthe Target strength for species as
calculated by equation TS = 20 lag d-b2os and Lk, the mean length estimate for
speciess in the subarea corresponding to the current EDSU (Simmonds and
MacLennan2005).

The Biomass per species and EDSU is estimated as:
Bs= N*W;s

where W, the mean weight estimate for specie$n the subarea corresponding to the
current EDSU, as calculatey the LengthWeight relationship and the mean length of
speciessfor the same sufarea.

With species biomass estimates for all EDSUs, we calculate (for each species):

-The average biomass per sateabased on the transects assigned to each-atdm.

-Thetotal biomass per sudareaby multiplying the average biomass per saea with
the subarea surface.

-The overall biomass estimater the entire Aegean or eastern lonian Sea by summing
up the total biomass of all suéreas for each of the two surveys.

-The coefficient of variatioris calculated based on the R script (implementing a
geostatistical simulation method by Walline, 2007) provided by Marco Barra-(CNR
IAMC).

Finally, regarding the DCF requirements we estimate perase@ the biomass /
numbers @r Length and Age class. This is based on the ALK and LF and the algorithms
RSAONAOSR Ay GUKS L/9{ 22NJAy3 DNRdzLJA a2y
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are subsequently calculated as the sum of all-subas.
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ONRISMAR:

After data logging during acoustic survey, data are imported in Echoview and the
calibration file is applied. Moreover, the outcome of oceanographic sampling (CTD) per
sub-area is applied through the calibration file. Acoustic data that are rseful for
official biomass estimation, such as trawl tracks, intertransect link trasis, are
excluded from the analysis by means of bad data regions. Other bad data regions,
smaller in extension, are generated in concomitance with surface noise fudohblds,
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gas emissions from the bottom, clearly identifiable flarnget species agregations (as
pearlside), etc.

Data go through a specific workflow that performs in succession the following
operations with acoustic data:

1 Resampling (mean, vert. resoluti@d cm)
1 Matching Ping times (allowed slope 600 sec)

1 Cleaning all above and below the exclusion lines (surface line fixed at 7 m,
bottom line 0.5 m above bottom, edited if needed)

1 Removing background noise (default settings)

1 Applying different thresholds:60 dB threshold for layers with significant
plankton presence;70dBthreshold for the rest (mainly fish schools)

1 Subdivision in two groups: one group is composed by all the regions defined by
the operator: layer regions (one region for each nautical .mgehool regions.
The other group is composed by sparse organisms. Each group of backscattered
signals will proceed on separated paths through the following multifrequency
comparison

Resampling (mean, num. of pings in interval 4, vert. resolution 1 m)
Multifrequency comparison 120/38 kHz (rule A) and 200/38 kHz (rule B)
Joining of Rule A and Rule B

Resampling (mean, vert. Resolution 20 cm)

T
T
T
T
1 Matching ping times (allowed slope 600 sec)
T

[ AYSIFNI) L)X dza 0SG6SSy NBIA2YyaAQ RFEGE FYyR AL

Since the intrduction of a secondary frequency, with the aim to discriminate target
species as a group, a speciidB difference interval was tested. Specific literature on
multifrequency comparison was also consultehe group of target species is
composed by small pelagic and semeiagic species with the swimbladder as anchovy,
sardine, sprat, horse mackerel, chutmackerel, bogue, gilt sardine, picarel. A
discrimination intervalDdB 120/38 kHz was adopted:12 dB --- +3 dB.After some
years with the introduction of 200 kHz and the availability of more data and results on
multifrequency analyses on pelagic spe@esecond discrimination interval was added
based mainly on the results from the SIMFAMI Projstain DdB difference intervals
from the SIMFAMI Project Repaf2005)were taken into account to develop 2dB
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200/38 kHz and check thBdB 120/38 kHz already iuse. Considering the species

ensanble from SIMFAMI Project, our «traditonaBR. mMuHnkoy {1 1T Ay SN
differ significantly, so we kept it constafiddB 200/38 kHz was identified ih0.5dB---

+3 dB.

The study area is subdivided in homogeneouis-areas on the base of topography of

the basin and species composition in the catches and sizes (cluster analysis). The data
concerning a group of hauls in a safea is used for species allocation for the
transects (or part of them) inside the swabea. The splitting of acoustic densities of

fish into species biomass is made on the base of pelagic trawl data

Merging of information from hauls concerning length measurements and species
proportions are made as described in Simmonds and Mac Lennan (2005)canass

per species is calculated through the formula for mixed fsdy Nakken and
Dommasnes (1975 Lengths from hauls presenting less than 20 individi@sthe
targetspecies are not tan into account

Abundance in number estimated per GSA iswated by length classes on the base of
specific LFD obtained from pelagic trawls. Biomass is then calculated on the base of
length-weight relationships obtained from samples. In the case of GSA 17 calculation is
made by sukareas and then results are swomed. Similarly the calculation of
abundance and biomass per age is made applying thdeamggh keys currently in use
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IFREMER:

The acoustic data acquired by echordear during the survey are loaded in MOVIES 3D
software environment for visual exploration in terms of echograms and maps. The
results of calibration procedure, carried out on board the vessel, are installed in order
to convert the raw acoustic data intobaolute backscattering measurements. 271
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nautical miles of acoustic measurement were effectively processed for biomass
estimation. Before analysing the acoustic data, ambient noise present in the
underwater were filtered. Echograms are then scrutinized botiom detection errors

are manually corrected. Daytime 38 kHz volume backscattering coefficients higher
than -60 dB and recorded from 10 m depth to 200 m depth along acoustic transects
are then echentegrated in each beam over standard depth channel@im thickness

and averaged over 1 NM long Elementary Sampling Distance Units (ESDUSs). Expert
echogram scrutinizing is then performed to allocate edaftegrals (SA) thought to
correspond to fish targets to several echotrace categories in each ESDU, drased
echotraces shape, density and position. To associate acoustic and fishing data A
‘reference haul' is manually allocated to each ESDU. Catches and size composition
distributions derived from reference haul catches are then used to derive stock
abundanceestimates. Fish abundances per species and size class are computed for
each echotype category and each ESDU using the EchoR routine.

CNRIAMC

The acoustic dataacquired bythe Simrad EK60 scientigchosounder during each of
the surveys in GSAs 9, 10dalg arepostprocessed in the Capo Granitola laboratory
through the Echoview software package. The following steps are part of the workflow:

- visual exploration in terms of echograms and maps in the Echoview environment;

- raw acoustic data are convertedto absolute backscattering measurements by
installing the calibration results, obtained on board the vessel, and the correct
settings of transducers position referred to GPS antenna;

- the algorithm proposed by De Robertis and Higginbottom (2007) is addjote
removing noise present in the underwater environment;

- regions and mathematical operators are used for excluding from the collected
acoustic data any backscattering signal not linked to the presence of fish and/or
plankton. For surface and seaflooxatusions two lines are set (3.5 loelow the
transducers and 0.5 m above the sea bottom). A further visual inspection is
adopted forevaluating andemoving other noise sources or possible interferences
in the echograms or artefacts (e.g. presence of fugdts);

- for plankton removal, we use the data acquired with frequencies 38, 120 and 200
kHz for creating a mask, as suggested by Schwartzman et al. (1999);

- total NASC and fish NASC are exported for each nautical mile.

The biological samples processirgy darried out in the wet laboratoryn Capo
Granitola. Size frequency distribution per species (0.5 cm), lemgtght relationships
per species, agkength keys, sex and maturity stages are evaluated.
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biological information to the acoustic data per EDSU, thus obtaining NASC per species
and density per species per EDSU.

Due to the presence of two different survey desgthe fish biomass is obtained as
follows:

- for strictly regular sampling design (parallel transects), total biomass is
obtained by multiplying mean density and total area;

- for zigzag sampling design in complex area (narrow continental shelf and high
coastline complexity), total biomass is obtained by considefor each EDSU
the area of influence computed by meanstiloé VVoronoi polygons.
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IEO:

Acoustic data are acquired by a scientific echosounder EK60 (Simrad) operating at 5
frequencies, logged during the survey and processed using the Echoview softigare.
echotraces are verified using a pelagic trawl. The calibration output is used to convert
the raw data in absolute measures of backscatter, data are correctly positioned in
space and time, and bottom detection errors are manually corrected. The backgro
noise is removed and a virtual echogram is used to isolate fish echotraces. The
scrutinize process is carried out by an expert that associates the acoustic energy with a
reference haul.

Taking into account the biological information from the refererttauls (pelagic

species composition in % and LFD of each speeerd the specific TS, the total
acoustic energy are split into species (Simmonds and Maclennan, 2005 9.42 mixed
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species). Then, the acoustic energy per spedse spread to each nautical mile
recorded. Homogenaus regiors (Simmonds and Maclennan, 2005 9.3.4) are
delimited using the Arc GIS 10.4 software and finally acoustic data are transformed
into abundance and biomass per size, sex and age according to the biological data.

Taking into acaant the above presented workflows it was decided to have a parallel
session to the MEDIAS Coordination Meeting next year in ordédetotify waysto
translate these procedures int@an R environment

Translating some of the procedures of workflows desatibbeR environmenis considered by

all MEDIAS groups as an additional option, and not as mandatory substitution of procedures
currently used.

Discussion on CV estimation

Total Biomass CV computation by means of geostatistical simulatidharco Barra)

Anupdated version of the R script for the computation of CV related to total biomass
estimates was presented. The adopted approach is based on the procedure proposed
o0& 2FffAYS 6Hnnt0 YR 61a RSOSt2LISR o6& dzaAy
particular, during the previous meeting it was asked to provide specific examples to fit
the variograms taking into account the presence of spatial anisotropy and nested
structures. The code was then modified according to the abueationed request. In
particular three examples were provided: a first one related to the use of emni
directional variograms and automatic variogram fitting, a second one showing how to
fit a directional variogram by explicitly specifying all model parameters and a third one
showing hav to add a second structure (i.e. nested structure) to a previously defined
variogram. The script was also modified in order to provide a more suitable way to
define and modify the required input parameters (input data, projection etc.).
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General discussion on CV estimation

The group had a discussion focusedtba last version of R script for CV estimation
related to biomass estimation from acoustic survey. Due to the fact that the script was
available only a few days before the meetingpt all the groups managed to try it with
their own data.So, it was decided to postpone after the meeting the decision to adopt
the script officially in the MEDIAS.

Theadoption of the scriptfor the moment it is not mandatory for the MEDIAS as a
whole, but all the groups that appligtl successfullyare going to use it officiallirom

now on, in orderto calculate CV associated to their biomass estimations due to the
fact that this issue is very important and erg.

Plankton monitoring synoptic with acoustic survey

A general discussion on the recent propaseincludea zooplankton monitoring along
with the acoustic survey funded bRCE took place. The conclusions were that
although most of the groups alreadyollect plankton sampleswithin the acoustic
survey aiming to improve our knowledge on the

1 Spawning and nursery areas for anchovy and possibly gilt sardine

1 Zoogankton spatial distributioras derivedrom acoustic data

1 Population dynamics of small pgias in terms of zooplankton distribution and

abundance

In order to analyze the collected data, obtain results and provide them in a systematic
way to DCF, additional funding is required as these analyses need more manpower,
more days at sea, specific saling material etc..
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Special $sue

The group continued the discussion started the previous years about the production of
papers from the MEDIAS to contribute to a Special IssueSaientificJournal. First of

all there was an update in the foresn Guest Editors that now are: Magdalena
Iglesias, Andrea De Felice, Vjekoslav Ticina and Marianna Giannoulaki.

Initially, certaintopics were proposed for the Special Isstleese topics are of general
interest or were started in @st projects as AcousMeand need to be finalized.

Moreover, individual papers (per resezh group) are expectedThe group also agreed to
address other acoustics groups workinghe Mediterranean to contribute.

MEDIAS Handbook updates

The group discussed some improvementdéointroduced to MEDIAS Handbook.
Theseupdateswill be directly put in thdastversion of the Handbook in appendix to
this report.
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General

Specific

(0]
(0]

(0]

to join and harmonize the ongoing acoustic surveys in the MeditemarSea

and Black Sea,;

to provide information for management decisions;

to provide input for stock assessment purposes concerning the stocks which
are managed internationally;

to provide information for Good Environmental Status in the MSFD.

Update MEDIAS handbook;

Update the MEDIAS Website;

Conduct a parallel session tre adaptation of theMEDIAS groups workflows

to R procedures

To work on Marine Strategy Framework Directive for ecosystem descriptors
and to evaluate the contribution of MEDIAS

To update the common work on the teritae Special Issue of a Journal.
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Conclusions and decisions of the MEDIAS Steering
Committee

In the 11" MEDIAS meetintghe resultsof the acousticsurveys carried out in 201
were presentedby participants ofall the countriesworking in MEDIAS: Spai@reece,
Italy, FranceSlovenia and CroatidMoreover, results from the surveycarried out in
2017 by Romanian the Black Sewere also presented

EchoR

After the presentation of the workflows in use by the ME®groups from raw data to
biomass estimation, it was decided to try to translate those aspects of the workflows
not contemplated in EchoR through the organization of a specific session, in parallel
with next MEDIASCoordination Meting, with the experts tm each grop that
already worked with this software

CV estimation

The adoption of the script developed by Marco Barra, for the moment, is not to be
considered mandatory for the MEDIAS as a whole, but all the groups that applied it
successfully with theidata are going to use it officially from no@n, in orderto
calculate CV associated to their biomass estimations due to the fact that this issue is
very important and urgent.

MEDIAS proposals

MEDIAS group agrees to continsebmitting its proposals aRCGmeetings, but
evaluate also the possibility to look for other ways to proceed with the proposals with
specific projects at various levels or under the umbrella of GFCM activities.

MEDIAS group is propositige building of acommon databasethrough a spgcific
project, based on the past decisions concerning the common format of the database
during AcousMed project and during some of the previous MEDIAS Coordination
Meetings Another proposal ithe intercalibration exerciseamong the MEDIAS groups

to be onducted at a unique location with all the research vessels and equipment in
use during MEIAS surveys. MEDIAS group proposes #iso introduction of a
plankton monitoringactivity synopticlly with MEDIAS acoustic surveygsbe added to

the DG to improe the knowledge useful for acoustic signals discrimination (mainly
fish from plankton) and to improve ecosystem knowledge by adding information on
small pelagic fish preys in an ecosystem approach perspe&geeAnnex Bor further
details.

62



Anchovyand sardineage determination

The MEDIAS group agrees to use otolith reading criteria for anchovy and sardine in
accordance with ICES WKARAZ2 report (2016) and to follow the recommendation of
that meeting to consider as birthdate for anchovy th& af Januay from an
assessment point of view in relation to tinsteps in the assessment.

Maturity scale

For MEDIAS group is strongly recommended the use of WKSPMAT scale during the
lab processing for classifying the reproductive phase for anchovy and sardine,
particularly for identifying mature/immature which are very relevant to stock
assessment purposes, in order to obtain tlgdstimation. This scale allows reaching a
higher accuracy since it has been developed specifically for small pelagics
(indeterminde spawners). Data conversion to MEDITS stages has to be adopted only if
no other choices are available.

Journal Special Issue

The group decided 6 main themes to develop through specific papers for a dedicated
Special Issue of a journal and updated thesfmen Guest Editors.

MEDIAS website

It was decided to make some documents and maps freely available tacpuibl
particular: MEDIAS Coordination Meeting reports, survey designs, MEDIAS Handbook,
maps with spatial distribution of target species per area anlink to the principal
publications from the group. The website in the future will have a more GIS oriented
aspect for an easier and faster consultation of the survey results in a geographical
context.

MEDIAS handbook
Some aspects of MEDIAS Handboekempdated in the last version of the Handbook
in appendix to the report on the base of the discussion during the meeting.

Possible future expansions of the MEDIAS project

CNRISMAR and CNIRMC have referred their interest to cover respectively GSA 19
(western lonian Sea) and GSA 11 (Sardinia) by acoustic siinee$teering Committee
agreedto ask for theinclusion in the MEDIA&F these new areas in order to fill the
existing knowledge gaps idtalian seas; in the meanwhile possibilities to carry out
these surveys witim the framework ofspecific projectsuntil the inclusion in the
MEDIAS, will be explored.

Other studies
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The possibility to gather data concerning vulnerable species, marine litter and jellyfish
has been discussed. The group is abéelao build up proposals in case there is

interest in this sense by EU or GFCM.

The MEDIASSteering Committed: LILINE @S R

2019¢ @

idKS

¢ SN a

Finally, the Steering Committee concluded for &' MEDIAS meetintp take place
in Athens Greece in the periodd-11 April 2019.

Annex L List of participants

Name e-mail Country | Institution
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Gualtiero Basilone gualtiero.basilone@iamc.cnr.it Italy CNRIAMC
llaria Biagiotti llaria.biagiotti@an.ismar.cnr.it Italy CNRIAMC
llaria Costantini ilaria.costantini@an.ismar.cnr.it Italy CNRISMAR
lole Leonori iole.leonori@an.ismar.cnr.it Italy CNRISMAR
Jean Herve Bourdeix Jean.Herve.Bourdeix@ifremer.fr France | IFREMER
Magdalena Iglsias magdalena.iglesias@ba.ieo.es Spain IEO

Marco Barra marco.barra@iamc.cnr.it Italy CNRIAMC
Marianna Giannoulaki marianna@hcmr.gr Greece | HCMR
Nicola Canduci nicola.canduci@an.ismar.cnr.it Italy CNRISMAR
Paolo Carpentieri paolo.carpentieri@uniroma.it Italy DCF ltaly
Pilar Cordoba pilar.cordoba@ba.ieo.es Spain IEO
Rosalia Ferreri rosalia.ferreri@iamc.cnr.it Italy CNRIAMC
Sara Malavolti sara.malavolti@an.ismar.cnr.it Italy CNRISMAR
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Name e-mail Country | Institution
Simona Geovese simona.genovese@iamc.cnr.it Italy CNRIAMC
Tarek Hattab tarek.hattab@ifremer.fr France | IFREMER
Tea Jured juretic@izor.hr Croatia | IOF
Valodia Maximov vmaximov@alpha.rmri.ro Romania| NIMRD
+2S12afl @ ¢A|ticina@izor.hr Croatia | IOF
Zakarias Kapelonis zkapelonis@hcmr.gr Greece | HCMR

Annex Il: Institutions Acronyms

FRS Fisheries Research Institute of Slovenia. Ljubljana, Slovenia
HCMR Hellenic Center of Marine Research, Greece

CNRIAMC Consiglio Nazionale delle Ricerched (i A (i dwiienté N Gosiiero.
Capo Granitolaltaly

IFREMERnstitut Francais dBeOK SNOKS LJ2dzNJ £ QSELIX 2A 01 A2y R
IEQ Instituto Espafiol de Oceanograf&pain

IO-BAS Institute of OceanologyBulgarian Academy of SciencBsilgaria

IOFE Institute of @eanography anéisheries.Split, Croatia

INRH Institut National de reherche halieutiqueMorocco

INSTM Institut National des Sences et Technologies de la M&unisia

CNRISMAR Consiglio Nazionale delle Ricerclstituto di Scienze MarinéAncona,
Italy

METU, IMSMiddle East Technical University, Institute of Mar8aencesTurkey

MSDECFA Ministry for Sustainable Development, the Environment and Climate
Change Department of Fisheries and Aquacultuiarsa, Malta

NIMRD National Institute for Marine Research and Development "GRIGORE ANTIPA"
Romania
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Annex |l Agenda of thel1™ MEDIAS Coordination Meeting

(Mediterraneaninternational Acoustic surveys)

Ancona Italy, 17-19 April 2018

Draft Agenda

Tuesdayl7/04/2018

09.0009.30: Opening of the meeting &elcome. Adoption of the agenda

09.300950: Presentdion of the Adriaticacousticsurvey in the eastern part of G8&
6x2S12atl @ ¢AGAYIl S Ff ®0

09.5010.10: Presentation of the Adriatiacousticsurve)sin the western part of GSAland
GSA 18lole Leonori, Andrea De Felice, Giovanni Canduci, llaria Biagiotti, llaria
Costantini, Sara MalavaliNicola Canduci)

10.10-10.30:  Presentation of the Iberiaacousticsurvey (Migdalena Iglesias, Ana Ventero)

1030-1050: Presentation of Eastern loni@tousticsurvey (Athanassiddachias Marianna
GiannoulakiMaria-Myrto Pyrounakj

10.5011.10: Presentation of the aagstic sirveys in the GS26 (Angelo Bonanno, Gualtiero
Basilone, Marco Barra, Simona Genovese, Rosalia Ferreri, Roberta Mifsud,
Reno Micallef)

11.1011.40: Coffee break

11.4012.00: Presentation of the acoustic surveys in GSAs 9 and 10 (Angelo Bonanno,
GualtieroBasilone, Marco Barra, Simona Genovese, Rosalia Ferreri)

12.0012.20: Presentation of the acoustic survey in the Gulf of Lion (Tarek Hattab, Jean Herve
Bourdeix)

12.20-12.40: Presentation of Romania survey in the Black Sea (Valodia Max@heworghe
Radi, Simion Nicolagv

12.40-13.00: Discussion orotolith reading criteria in the MEDIAS group: Presentation of
otolith reading criterian each GSA, Standardization among MEDIAS group

13.0014.30: Lunch break
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14.3015.50:

15.5016.00:

16.0016.30:

16.3017.3Q

17.3618.3Q

Discussion orotolith reading critgia in the MEDIAS group: Presentation of
otolith reading criteriain each GSA, Standardization among MEDIAS group
(continues)

Presentation on GFCM Mid Term Strateggn EU surveys (Angelo Bonanno)
Coffee break

Digussion onthe establishment of a procedure to deal with registration
requests to MEDIAS website from researchers/Institutions outside MEDIAS

group

Discussion on calibration procedure: brief presentations from each group
concerning echosoundeén use and calibration procedure

Wednesday 184/2018

09.00-11.00:

11.0611.30:

11.30-13.00:

13.0014.30:

14.30-16.00:

16.0016.30:

16.3017.30

17.30-18.30:

Presentation ofworkflows from raw data to biomass estimatioffom each
MEDIAS groupm order to define a possible script for acoustic data elaboration
in EchoR

Coffee brak

Presentation ofvorkflowsfrom raw data to biomass estimatidrom each
MEDIAS groujm order to define a possible script for acoustic data elaboration
in EchoR (continues)

Lunch break

Presentation ofthe last tess on CV egmation routine in R andiscussion on a
possibleofficial adoption for MEDIAS surveys

Coffee break

. Discussion on phkton monitoring survey design

Proposals of preliminary titles of contributions froraal group for the Special
Issue of a Journal
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Thursday 1904/2018

09.0010.00: General discussion andvisian of the common MEDIAS protocol

10.0011.00: Update of MEDIAS Handbook and discussion on the eventual constitution of a
group to improve its éxt and figures. Inclusion of ICES maturity scale in
MEDIAS Handbook.

11.0011.30: Coffee break

11.3013.00: Terms of reference for the next meeting ()] dates and venue of next
meeting

13.0014.30: Lunch break

14.3016.00: Draft report and adoption athe report
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Annex IV MEDIAS HANDBOOK

Common protocol for the PasMEDterranean Acoustic Survey (MEDIAS)

The geographical areas that will be covered by the MEDIAS surveys and the respective
days at sea per survey are presented in the follgnviable 1 and Figure 1.

References can also be found MIEDIAS website:

http://www.medias-project.eu/medias/website/

Table 1.The size of the geographical area that is covered by each Institutiee
Mediterranean Sea and in the Black S@dote that itshould be updatean an annual
basis) NM = nautical miles

Standard
Country Institute Geographical area Size ofarea  number of

days
Greece HCMR Aegean Sea 9000 NM 40
Greece HCMR Eastern lonian Sea 2800NM? 30
France IFREMER Gulf of Lion 3300 NM 30
Slovenia CNRISMARFRIS Adriatic Sea (Sloveni 117 NM 1*
Italy CNRISMAR Adriatic Sea (Italy) 13200NM? 40
Italy CNRIAMC Sicily Channel A300NM? 16
Italy CNRIAMC Tyrrhenian Sea 6644 NM 30
Spain IEO Iberian coast 8829 NM 33
Croatia IOF Adriatic SeaCroata) 13578NM? 30
Bulgaria  10¢ BAS Black Sea 3400 NM 20
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Romania  NIMRD'Grigore Antipa Black Sea 4300 NM 20

* There is an agreement between Italy and Sloveniaxtend the Italiaracaustic survey in
Slovenian waters

** This area include both Sicily Channel and Maltese waters (GSA 15) due to an
agreement between Italy and Malta

Legend

— -200m
MEDIAS SURVEY
—— CNR-IAMC
—— CNR-ISMAR
— HCMR

— IEO

— IFREMER
— IZOR

Figure 1:Surveys design in the MEDIAS.

1. Survey Identity
In the report of the DCF each Institute should report, the geographical area, the size of
the area covered, the days at sea, as well as the period and dates in which the survey
took place. In addition the followwg vessel characteristics should be reported: Name of
vessel, vessel length and vessel HP.

2. Echo sounder parameters

A variety of equiments with specific characteristics could be considered as adequate
for the assessment of small pelagi@ split beam echgsounder should be used for

the echaisampling. The angle beam, Athwart Beam Angle (in degrees), Along Beam
Angle, andPing rateof the echasounder should be reported. The frequency for
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assessment should be the 38 kHz, while 1870, 120,200and 333kHz can operate
as complementary frequencies, depending on the research vessel used.

The pulse duratioshould bel ms; a pulse duratimof 0.5 ms will be used only in case

of Target Strength specific experimenthe threshold for assessment should bB&0 to

-60 dB depending on the survey and the ecosystem and should be reported. As the
main objective is the optimum discrimination betweefish and plankton the
background noise should be removed and in a next ,stegsed on the available
frequencies used in each survey, a frequency response based mask should be
developed to split the acoustic backscattering between fish and plankton. @isen

this cannot apply, the threshold for assessment should be setr@tto -60 dB,
depending a) on noise levebQ dB in case of high noise); b) the peculiarities of each
area regarding school morphology and plankton densé® (vhen plankton is dense,

but -70 dB when small schools dominate the area); c) esdunder features; d) time

of day that echo acquisition is carried out.

The ping rate should be set as fast as possible depending on depth, in order to assure
good echo discrimination. At least oralibration of echesounder should be held per
survey based on the procedure described in the manual of each-sminoder and
according to the principles described Hyemer et al. (2015. The calibration
parameters and the resultsf the acoustic equipmenshould be reported by survey
according to the following Tahle

Table 2. Calibration report

Calibration report

Frequency (kHz)

Echesounder type

Transducer serial no.

Vessel

Date

Place

Latitude

Longitude

Bottom depth (m)

Temperature {C) at sphere depth
Salinity (psu) at sphere depth
Speed of sound (¥

TS of sphere (dB)

Pulse duration (s)

Equivalent 2vay beam angle (dB)
Default TS transducer gain
Iteration no.

Time
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Calibration report

Range to sphere (m)

Ping rate

Calibrated TS trasducer gain
Time (GMT)

RMS

SA correction

3. Survey Design

The survey design for the acoustic sampling should take into account the
characteristics of the spatial structures of small pelagic fish in each area as well as the
peculiarities in the topgraphy of each arealransects should be rualong the
greatest gradients in fish density, which is often related to gradients in bottom
topography, meaning that transects will normally run perpendicular to the
coastline/bathymetry. Intetransect distanceshould be adjusted to achieve the
minimization of the coefficient of variation of the acoustic estimates for the target
species in each area but also take into account survey duration. In cases that
topography is complex like in the case of setosed gifs transect design could be
decided otherwiseThe survey design in each area should be reported. Based on some
preliminary studies of the spatial structure characteristics of small pelagics in the
Mediterranean Sea (WKACUGEO 2010; MEDIAS 2bBéljntertransect distance
should notexceed 12 NM.

Specifically, within certain common workshops that were held in the framework of the
AcousMed projectAnonymous 2012)and past MEDIAS meetings, the existing survey
design at different areas has been reviewednalavith area peculiarities (e.g. size of
the area, topography, survey duration). In the framework of these workshops,
geostatistical analysis was appliamh historical acoustic data under a common
protocol and different survey designs were evaluated tovgapgtimization, taking into
account the spatial characteristics of small pelagic fish agdg, The optimum
inter-transect distance in each area has been identified and proposed. The results have
been adopted at the 8 MEDIAS coordination meeting. Hever, in order to achieve

the optimization of the survey design in each area, a workshop with this specific Terms
of Reference should be regularly held within the framework of the MEDIAS annual
meetings.

Vessel speed during acoustic sampling should bestetjudepending on vessel noise

as set by the ICBSGFAST (WGFAST 2006). The working group agreed that vessel
speed of 810 knots is adequate for a split beam echo sounder of 38 AHhigher
speeds, problems mightte encounteed with engine noise or progdier cavitations.
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It was strongly recommended that if species identification depends on the recognition
of schools based on the echograms, the survey will have to take place only during day
time, being interrupted during periods in the 2®ur cycle whente schools disperse.
Otherwise, if available survey time does not permit this, echo sampling might be
extended. In this case, echo allocation into spewksnot be based on school shape
identification and justification should be given in the report thlis does not affect

the accuracy of the estimations. In the framework tfe Acoudled project
appropriate acoustic data from daytime and nighttime have been analyzed in order to
determine the degree of error. Results indicated that night estimates camdiesr or
lower compared to daytime estimates largely depending on the area characteristics
and especially the local plankton and fish densities. However, results showed that
correction is possible and it is advisable when night sampling is inevitable.

Transects should be extended as close to the coast as possible in order to cover
adequately the spatial distribution of sardine. The minimum distance from the shore
largely depends on the size of the research vessel used. In any case, the Distance of
acoustc sampling from the coast in respect to the Bottom depth should always cover
the 20 m isobath or less, reaching the 10 m isobath whenever this is possible. In each
case the minimum bottom depth of each survey should be reported. The maximum
echosounding @pth should be 200 m and the minimum eebounding depth should

be reported as it depends on the draught of the research vessel.

The Elementary Distance Sampling Unit (EDSU) for echo integration should be 1

Y6 dziAOlIf YAfS 06ba0The &Rastiztederyk ii The iatérhnRectR I G | ¢ ©
tracks will not be taken into account for assessment purposes. The working group
concluded that the target species of the survey will be anchBwglaulis encrasicolus

and sardine $ardina pilchardys

The echo partitiaing into species should be based on echogram visual scrutinisation.
This will be done either by direct allocation based on the identification of individual
schools and/or allocation on account of representative fishing stations.

Target Strength (TS) equans: n the Mediterranean Sea, different species specific TS
equations are currently applied depending on the area. The application of corii®@on
equations should ideally derive froin situ estimations of TS, preferably based on
acoustic data from the Mdtkrranean Sea. For this purpose specificrkshops were
held in the framework of Acousétl project as well as DCF and MEDIAS coordination
meetings but largely based on the analysis of available historical Bat®l on these
results the 5" MEDIAS coordation meeting agreed to apply for sardine the following
TSTL equation this point forward:

TS=20log(Ti7)2.6 dB
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where TS=Target Strength, TL=Total Length. The coordination meeting also agreed that
IFREMER should continue to use,g={71.2 B in the Gulfof Lions, for compatibility
reasons to the long timseries available, as well as because the available data
analyzel from the area of Gulf of Liowere very limited.

Analysis results concerning anchovy indicated large differences between areas. For this
purpose MEDIAS partners concluded that further analysis using more data from all
areas is needed and agreed not to propose a single TS equation avelie for
anchovy. It was suggested that the work regarding anchovy TS should continue within
the framewak of specific MEDIAS workshops, using available data from additional
areas, such as Croatia. Thus it was agreed that for the time being, the historical Target
Strength equations for anchovy will be maintained in each area and the applied TS
equation shoull be reported.

Acoustic data processing for the assessmenttlod target speciesEchoview or
alternative Movies 3Dsoftware should be used for acoustic data analysis and the
estimation of abundance. For compatibility reasons, raw data should be avaiable

a common *.hac file format. Due to the large file siaevdata will be stored within the
responsibility of each Institute. The common *hac format will be also available for the
requirements of the Data Collection Framework (DCF) upon request.

A scripg in R to calculate CV associated with biomass estimates from acoustic survey,
based on Walline et al. (2007), has been created by Marco Barra {0NR} and
tested by all MEDIAS groups. This script will be considered mandatory when all groups
will manageto get successful results with it; given the fact that most groups have
alreadymanaged to get satisiiyg results to calculate CV, these groups are adopting
the script officially for this aim since 2018.

4. Workflow for acoustic data processing

During the 6" MEDIAS meeting the Steering Committee agre®d a common
workflow foracoustic data processing/hich isstructured in the following four steps:

a. Load and view data
The acoustic data acquired by eebounder during the survey are loaded in a
software enwionment for visual exploration in terms of echograms and maps.

b. Calibrate
The results of calibration procedure, carried out on board the vessel, are
installed in order to convert the raw acoustic data into absolute backscattering
measurements. Such step lodes also the installation of correct settings of
transducers position referred to GPS antenna.
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c. Remove background noise
Before analysing the acoustic data any ambient noise present in the underwater
environment has to be removed.

d. Detect and filter

The st@ includes the use of grillines, regions and mathematical operators for

excluding from the collected acoustic data any backscattering signal not linked to

the presence of fish and/or plankton. Specific aspects are:

Intermittent noiseremoval
Evaluate pssible interferences that may produce artefacts in the echograms,
and adopta procedure for removing them.

Surface and seafloor exclusions
Use lines for correctly separating the backscattering signals from surface and
bottom.

Single target®stimation
In case of organisms scattered in the water column, typical of rigi¢ data
acquisition, adopt the necessary procedure for separating fishes from
planktonic organisms.

Schoolsstimation

Use regions and/or mathematical operators for estimating backsaager
signal due to fish aggregations.

5. Abundance indices

The followng abundance indices should be estimated and reported in the DCF within
the framework of MEDIAS:

The Total fish NASC per EDSU, as weltoast maps of total fish NASC should be
available.

The target species of MEDIAS for assessment purposes will be an@mayaulis
encrasicolusand sardineQardina pilchardysThe abundance indices estimated by all
MEDIAS parties provided in the DCF report should include both NASC and Biomass
estimatiors, for the whole areaSpecifically, for the two target species abundance
estimates provided in the report areNASC/EDSU; Biomass/EDSU; Number of
fish/EDSU; Number/age and per length class; Biomass/age and per length class. Point
maps of anbovy and sardhie in NASC/mile;iBmass/mile should also be available. In
addition, abundance indices could be given for all pelagic species in the community
which are important in each area.

The catch compositions of the hauls: joiearts indicatingpercentage by weighper
species.
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6. Fish sampling

According to the standard methodology followed in acoustics, spetiesation of the
acoustic records is impossible if trawl information is not available. gashpling is
required to collect representative samples of thehfipopulation in order to identify
echoes.The main objectives of trawling in an acoustic survey ate aptain a sample
from the school or the layer that appears as an echo trace on the soubdercho

trace identification and allocation into speciesdab) to get biological information and
evaluation of the size distribution of each speci€serefore, the trawling gear used is

of no importance as long as it is suitable to catch a representative sample of the
target-school or layer. In the framework tiie AcousMed project available past data
from different areas in the Mediterranean were analysed based on a common
protocol. Results showed no significant differences between day and night sampling
(Machias et al., 2013Yhe coordination meeting based trese results concluded that
samples collected during both day and night in the same survey could be merged and
used for the necessary estimations.

In addition, the sampling intensity of the hauls cannot be-gegermined because of

the objectives of theacoustic surveyper se The sampling intensity in an acoustic
survey depends on the size of the area covered, the frequency of occurrence of
different echo traceson the sounderscreenand the spatial characteristics of fish
aggregations. In addition, thgeographical coordinates or the sampling depth of the
hauls cannot be preletermined because pelagic species execute extended horizontal
and vertical movements. Schools morphometry and energetic characteristics might
change depending on the area, the timsterval or even the fishing pressure.
Therefore, the sampling strategy has to be adaptive depending on the school
characteristics per area, time period and year.

Taking into account within a common protocol, the different research vessels used and
the peculiarities of each area the following points have been agreed:

1 A pelagic trawl will be used in all areas liawlogicalsampling.

1 Maximum codend mesh size should be equal to 24 mm (side of mesh equal to
12 mm). The codend and the trawl characteristicedign each area will be
reported.

1 The vertical opening of the pelagic hauls along with the netsounder used
should be reported.

1 The duration of hauls should be no less than 30 min for unknown echoes and
when multispecies scattered echoes are being fished.

9 Vessel speed during fishing should be¢d.5 knots.
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1 It is widely accepted that in the framework of an acoustic survey a standard
total number of hauls cannot be set because this depends on the fish
distribution and abundance found in each survey. Howewerany case the
hauls number must be adequate in order to a) ensure identification of echo
traces; b) obtain a representative length structure of the population for each
target species; c) obtain species composition and biological samples.

Target speciesf the MEDIAS surveys are anchovy and sardine, but biolatatalfor
all species inhe pelagic community regardingrgth frequency distribution and
LengthWeight relationships should also be acquired.

7. Biological and oceanographic parameters
The follaving biological parameters should be estimated in each survey.

The Length frequency distribution (0.5 cm) should be estimated from a representative
sample for eacliish species per haul. Total length will be measured for all species. The
LengtitWeight reldionship for allpelagicspecies will be estimated and reported. The
size of each sample should be set at minimum the one described in the respective
protocol of the Data Collection Framevko(DCF).

For the two target species, anchovy and sardine, the nmkatal Length at age should
be estimated, as well as the AgengthKeyused for the conversion of abundance
indices to abundancaet-age Data should be provided according to the DCF
instructions.

Otolith reading criteria for anchovy and sardisfiould bein accordance witHCES
WKARAZ2 report (2016) aridllow the recommendation of that meetingn particular
the 1% of Januaryshould be considerethe birthdate for anchovy from an assessment
point of view in relation to timesteps in the assessment.

It is strongly recommended the use of WKSPMAT scale during the lab processing for
classifying the reproductive phase for anchovy and sardine, particularly for identifying
mature/immature which are very relevant to stock assessment purposes, in order to
obtainthe Lsp estimation. This scale allows reaching a higher accuracy since it has been
developed specifically for small pelagics (indeterminate spawnBeda conversiorio
MEDITS stages possible, buteduces the maturity classification accuracy dras to

be adopted only if no other choices are available.

Since the environmental parameters are very important for small pelagic fish, a
minimum of 3 CTD stations should be held per transect or a grid of stations with
density adequate to describe the oceanogngpof the surveyed area. Temperature
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and salinity are the hydgraphic parameters that should be measured in the entire
water column at each station.

Furthermore, the need for a common database has been concluded. The need for
collaboration with the respeocse surveys in the Atlantic region (e.g. Bay of Biscay) has

also been discussed and agreed. In the framework of this collaboration, information
and experience will be exchanged.

8. Datalase
In the framework of the AcousMed project as well as a MEDIAS hapks. common
database design has beatecidedfor all MEDIAS surveys (See ANNEX B). The 6
MEDIAS coordination meeting agreed to use this data base framework to store
acoustic and biological data collected within the acoustic surveys in the Mediterranean
Sea.
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9. Ecosystem Indicators related to acoustic surveys
The abilities of currently applied MEDIAS surveys to contribute towards an ecosystem
based management approach in relation to the current and the future DCF
requirements was extensively discusdgdthe MEDIAS partnerén the following table
the ecosystem indicators that can derive from acoustic survfyamsed on data
regularly collected and analyzed) are reported.

Good Environmental Status indicater

Spatial GSA
. trat i
Spatial/tempor _srmea Acoustic survey
Strata m Season (Summer/Autumn depending on the area)
periods
Community | Pelagic fish (Species composition, occurrence in pelagic hauls)
Taxonomic Anch
levels Target Adult nehovy
Species Sardine(for Mediterranean)
Sprat (foBlack Sea)
Total biomass & abundance
estimates for target species
Population size |Acoustic estimates | =«timation error (V) (ie. as
agreed based on a common
estimation procedure, see ToR
Biomass & . Anchovy, Sardine, Sprat (Black
abundance estimatq Sea)
Population per size/age
condtion Sardine (i.e. Number at Age 0 0
Recruitment index [the population based on summg
surveys)
Species :
[Temperature (i.e.
ST average at 10n
estimated as the
interpolated mean
Indicators Biodiversity value for the whole
icafarea)
Habitats Habitat condition Hyd(;p!oglca
condition  |sajinity (i.e. SSS:
average at 10m,
estimated as the
interpolated mean
\value for the whole
area))
Community Total pelage fish NASC
. Fish Community | Synthesis pelag
Community

condtion

Species composition (i.e. percentage in terms of we
of pelagic trawls per hour)*

Age and size
distribution

95% percentile of the population length distribution for the target

species

Proportion of fish larger than L5@&(lIgth at first maturity
estimated based on collected data or defined baseditenature)
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10.Tablesfor DCF Data Call
The data and the common format of the Tables MEDIA®ata Cal(e. g. year 2015)egularly provided to the DC&re the following

TABE 1- BIOMASS medbs.xls biomass per species per sex and length class

COUNTRY  YEAR START_DAY END_DAY START_MONTH ~ END_MONTH AREA NAME_OF_SURVEY SPECIES SEX UNIT LENGTHCLASSO LENGTHCLASS1 LENGTHCLASS2 LENGTHCLASS3 LENGTHCLASS4 LENGTHCLASSS LENGTHCLASS6 LENGTHCLASS? &
2015 Data Cal
1<= INTEGER <=31<= INTEGER <=3k= INTEGER <=1Ix= INTEGER <=12 ANNEX 1-
ESP 2014 SA 1,6  anytextof max 10 characters ~Appendix 1.7 F mm
FRA 2014 SA7 M cm
GRC 2014 SA 19, 22 u
HRV 2014 SA 17 c
ITA 2014 SA 16, 17,18
MLT 2014 SA 15
SVN 2014 SA 17
BUL 2014 SA 29
ROM 2014 SA 29
TABLE 2ABUNDANCE medbsx¢sabundance (in number) per species per sex and length class
COUNTRY  YEAR START_DAY END_DAY START_MONTH  END_MONTH AREA NAME_OF_SURVEY  SPECIES SEX UNIT LENGTHCLASSO LENGTHCLASS1 LENGTHCLASS2 LENGTHCLASS3 LENGTHCLASS4 LENGTHCLASSS LENGTHCLASS6 LENGTHCLASST é
2015 Data Cal
1<= INTEGER <=3l= INTEGER <=3k= INTEGER <=1IX= INTEGER <=12 ANNEX 1-
ESP 2014 SA1,6  anytextof max 10 characters Appendix 1.7 F mm
FRA 2014 SA7 M cm
GRC 2014 SA 19,22 u
HRV 2014 SA17 c
ITA 2014 SA16,17,18
MLT 2014 SA15
SN 2014 SA17
BUL 2014 SA29
ROM 2014 SA29

TABLE 3ABUND BIO medbs.xlsabundance and biomass per species per sex and age class

COUNTRY  YEAR START_DAY END_DAY START_MONTH ~ END_MONTH AREA NAME_OF_SURVEY SPECIES SEX AGEGROUPOABUND AGEGROUPOBIOM AGEGROUPIABUND AGEGROUP1BIOM AGEGROUP2ABUND AGEGROUP2BIOM AGEGROUP3ABUND AGEGROUP3BIOM é
2015 Data Cal

1<= INTEGER <=3l<= INTEGER <=3k= INTEGER <=11x= INTEGER <=12 ANNEX 1-

ESP 2014 SA 1,6 anytextof max 10 characters ~ Appendix 1.7 F

FRA 2014 SAT M

GRC 2014 SA 19, 22 u

HRV 2014 SA 17 c

ITA 2014 SA 16, 17,18

MLT 2014 SA 15

SVN 2014 SA 17

BUL 2014 SA 29

ROM 2014 SA 29
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11.Common format for presentations at MEDIAS Coordination Meetings

() GSA number and general information on the GSA; map and general information
on the acoustic survey

W Type of echosounder and frequencies in use

() Calibration results

() Survey design

() Number of nautical miles effectively processed for biomass estimation

() Biomass estimation results in tons by GSA and graphs in terms of biomass
density

() Headline footropelength of the pelagic net, sidelines dimensions, mesh size

() CTD stations map

() Biomass per length classes (0.5 cm) and per age classes in tons

() Graphs of Age Length Keys

() Maps of anchovy and sardine spatial distribution

W Map with pie charts reporting percentages in weight of anchovy, sardine and

other species
Other results of iterest from acoustic surveys could be also reported but they are not
mandatory.
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