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Introduction

The MEDIAS (MEBrraneaninternational Acoustic Surveysteering Committee met
in Palma de Mallorca, Spain, or64April 2017 hosted bylEOand chaired byAndrea
De Felice from ISMABNR. Partipants in the meeting were representatives frahe
European Union countries involved in acoustic surveys inMbditerranean Sea (i.e.
Spain Croatiaand Italy) and in the Black Sea (Romanidhfortunately scientists from
France and Greece could not attéthe meeting this yeadue to local problemsOne
scientist from Moroccoworking on fisheries acoustics time Atlantic Ocean and in the
Mediterranean Seaand a representative from GFCM Secretariaere invited to
participate(see list of participantsr Annexes | and II).
The main aims of the meeting were:

a) to present the results from the Mediterranednternational AcousticQurveys

(MEDIAS) carried out in 26,1
b) to coordinate the MEDIASurveyso be performed in 207,
c) to improve and update the commorProtocol for the MEDIAS that is
incorporated in the DCF framework and reflected in the MEDIAS Handbook;

d) to revise the ToRfrom 2017 and to establish the TaRor 2018.
The agenda of tha0" MEDIASCoordinationMeeting (see ANNEX I11) was adopted by
the participants. Following the agendduring the first day results from the 261
MEDIAS acoustic surveysarried out by the MEDIAS partners (Figure dgre
presented, as well as results fraime surveycarried out byRomanian the Black Sea.
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Figure 1:Acoustic surveys in the framework MEDIASh 2016
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There was also the presentation of GFCM +eitn strategy 201719 by the
representative attending té meeting and also theliscussion on acoustic survey
period, foreseen by last MEDIAS Coordination tee and a discussion on the
possible ways to anticipate the submission of MEDIAS survey results as asked by RCM
Med&BSLP in 2016. Durinthe second dayf the meeting a workshop ofplankton
removal using multifrequency analysiwas carried outtogether with an update of

the work on CV calculation with a common R procedure. Aspects concerning possible
ecosystemndicators from acoustic surveygere also undertaken.

During thethird day, the revision of the common MEDIAS protocol and an update of
the MEDIAS handbooWwere carried out. There was also a discussion on technical
aspects related to anchovy age determination practices and the decision on standard
contents to be put, from now on, in the survegsultspresentations by each MEDIAS
group. Part ofthe day vas dedicatedo define the Terms of Referen¢g@oRs)or the

next year (208), and to discuss and propose common studiesl publications in the
MEDIASramework



Results othe surveyscarried outin 2016 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 Canduai, llar
Costantini, Sara Malavolti

The 2016acoustic survey wa carried out in June in western GSA 18 and GSA 17
including territorial waters of Slovenia (Dr. Tomaz Modic took part in the cruise in
Slovenia waters). Acoustic data were logged over a grid of systematic parallel transects
perpendicular to coastline/ batymetry. Inter-transect distancavas 810 nmi.Acoustic
monitoring was done during daytime (6:00 agn7:00 pm) Scientific echosounder:
Simrad EK60 equipped with 38, 120, 200 kHz and EK80 with 70 kHz split beam
transducers hutmounted R/V G. Dallaporta assel speed: 9.5 knat§he acoustic
system was calibrateth June 2016ising the standard sphere method (Foote et al.,
1987; Demer et al., 2015)

In western GSA 17 total nautical miles were5P5for a total area of 10636mi?, in
western GSA18 total nautcal miles were 40Zor a total area of 2510 nih All this
account for a total of about 2000 nautical miledentifying an area of about 13200
square nautical miles in the western part of Adriatic Sea, that rise up to 1&jidére
nautical miles(about 2500 nm) including theMontenegro and Albania survethus
ensuring a strong synopticity to the monitoring of such a large afé®. surveyin
eastern GSA 18 wasnductedin the second part of May 20Mith the same MEDIAS
methodology but under FAO Adriadd and CNR fundingsovering 42hautical miles
for a total area of 2597 nif



Figure A.. Acoustic survey route plan in weste@EA 17 and GSA 18

In detail, the MEDIAScaustic survey in westa GSA 18 was carried outJone 216;

area coverage was 108 402nautical miles were monitored and 1Pelagic trawls
were conducted. 58 ichthyoplankton stations to apply Daily Egg Production Method
were made, combining CTD and plankton net sampling.

The MEDIASacoustic survey in westn GSA 17 was conducted June 2016 the
coverage of the area was 100%,525nauical miles were monitored and 3delagic
trawls were conducted. @ CTD stations wermade and in 45 stations out of them
plankton sampling by means of WRet (mesh size 200 um) was carried .out
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FigureA2. Acoustic survey route plan in westeBSA 17 and westel@SA 18The positions of

prefixed stations of CTD & plankton sampling sttewn(in blue CTD&plankton stations, in red
only CTD stations)

14°0'E 15°0'E 16°0'E 17°0'E
— -

| ﬁt‘o

R

@

Legend =
Bathymetw
42°0N A

50-100
100-200
| 200500
500-800
800-1000
41°0N 1000-3000
Transects

'\',,,
[ Yronm—

46°0'N f

45°0'N

14°0°E 15°0°E 16°0°E 17°0E

Figure A3 Acoustic survey route plan in western GSAand western GSA 18. Thatch
compositionof net samplingsarried out in 2016&re reported
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FigureA4. Trends of anchovy and sardine in Northern Adriatic
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FigureAb. Trends of anchovy and sardine in Middle Adriatic
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FigureA6. Trends of anchovy and shne in Southern Adriatic

In the last period lbmass estimations of anchovigr{graulis encrasicolysind sardine
(Sardina pilchardysstocks in western Adriatic Saatil 2015show a slight decrease in

the biomass in the northern part, a weak increaseha central Adriatic and a severe
decrease in the southern Adriatic Sea (GSA 18) especially for sardine, that comes back
to very low levelsin 2016 there is descrease of anchovy and sardine biomass in all the
GSA 17 and GSA 18 areas.
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Figure A7 Anchovy and sardinbiomass per length class in GSA 17 in 22086
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Figure A8 Anchovy and sardine biomager length class in GSA 18 in 236

Due to the joint requests by GFCM and Data Collection Regulation we are asked to
produce survey resultsiuch earlier than beforeln order to fulfill this commitment, in

a large ara as Adriatic Sethere are not much alternatives to a shift aadfusion of

our survey periodsThat is why in 2015 and 2016 we conducted acoustic survey in June
and no more in Sepinber in GSA 17 and the same is foreseen for 2017. GSA 18 now is
conducted in June while in the remepast the survey was in July.

Due to the change in the survéiyne in GSA 17a statistical analysis was performed in
order to identify if there are sighcant differences on the length frequency
distributions between 201%nd 2016and the previous years, but also among all the
years to verify if these differences are only between June and September or are
present among the September surveys too. Anchowamlengths from the surveys
20042016 show alternate values over the years with 2015 mdanght being the
highest, even if the gap with the previous years is ligthel 2016 in line with other
values Sardine mean lengths present a quite evident decrgpsiend over the years.
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Figure A9 Anchovy and sardine LFD in western GSA 17 from 2004 to 2016
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Figure A10Anchovy and sardine mean lenght in western GSA 17 from 2004 to 2016
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Figure A11Anchovy mean lenght in western GSA 17 from 2004 to 2016Cancklation plot.
No trend of mean sizes over the years
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Figure A12Sardine mean lenght in western GSA 17 from 2004 to 28t6Correlation plot.
Decreasing trend of mean sizes over the years

Comparing the means in pairs performing pairwigedts with Bonferroni correction
methodology (Calculate pairwise comparisons between group levels with corrections
for multiple testing) the results show that not only 2015 and 2016 means are different

in most of the cases with the other years means, but al$b ani

2F GKS a{ SLI S

means are significantly different between them, stating that there is a substantial
variability of LFD between years even keeping the month of the survey constant.
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FINAL REMARKS

In 2014, after extensive discussions, the General Fisheries Commission for the
Mediterranean (GFCM) adopted the Recommendation GFCIiI3&/1, amending
Recommendation GFCM/37/2013/1, and on precautionary and emergency measures
for 2015 on small pelagic stocks in the GFCM GSA 17.

In line with such Recommendation, the Commission suggested that technical elements
for the management of smiapelagic fisheries in the Adriatic Sea be addressed during
the next intersessional period, with the aim to (among others):

L LRSyGATe 3IrLA FyYyR S@Lrfdz2 S grea G2 aiaNS
performing acoustic surveys. Thus, propose alternatives to reduce the amount of time
between the acoustic survey and the availability of data for stock assessment;

L L RSy (addheéedsdh deiéntific data and evaluate the way forward to obtain a
complete stock assessment of sardine and anchovy for the whole Adriatic Sea (i.e.
including GSA 18).

In 2015 the General Fisheries Commission for the Mediterranean (GFCM) adopted the
Recommendation GFCM/39/2015/1 establishing further precautionary and emergency
measures in 2016 for small pelagic stocks in the Adriatic Sea (GSA 17 and GSA 18):

L w9/ ![[LbD GKIFIG GKS {!/ KlFIa O2yaARSNBR (K
distributed in GSA 17 and GSA 18;

L bhe¢LbD (GKIFG KERNRIFO2dzaGAO &adz2NwSea KI @S i
estimates and their results can support management decs

b !'5ht¢{ Ay O2yF2NNAGE HAGK GKS | LILIX AOF o
Agreement that (among others).

b ¢KS {!/ aKlff LINRBLRaS |faSNyIrdiAgSa G4d2 YI
of the previous year available during the first month lo¢ tyear.

In 2016 the General Fisheries Commission for the Mediterranean (GFCM) adopted the
Recommendation GFCM/40/2016/3 and remarked the will of anticipate the date of the
availability of hydroacoustic survey results.

PART IlI Scientific monitoring (py-43. The SAC shall suggest alternative solutions to
ensure the availability of hydroacoustic survey results of the previous year not later
than 31 January of a given year.

This could be possible only continuing to carry out the survepsliratic inJune-July.
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In order to produce in the future survey results by the end of January or before, in a
large area as Adriatic Sea (WGSA 17 + GSA 18: 1576)) tmeie are not much
alternatives to a shift ana fusion of our survey periodshdt is what weare doing
since 2015.

A more meaningful statistical analysis of the differences due to the periodisHEEA
17will be performed next year with-gears data of acoustic survey in June available.

b) Acoustic survey in the eastern part of the GSA 17 (Adriatic &€aoatig
(Vjekoslav Ticina)

After accession of Croatia in EU, 4th acoustic survey in eastern part of the Adriatic
Sea (GSA 17) have been carried out within Data Collection Framework (DCF), as a
part of international Pan European Mediterranean acousticveys (MEDIAS).
Acoustic survey carried out in the period 24. AgiR2. Sept. 2016 successfully
covered 100% of total area of eastern part of GSA 17 that need to be covered

within Croatian DCF (>13,500 AimT Ay G(G2GFf 3 on Rl && 27F wk+

for this purpose.

Acoustic sampling have been carried out along transects in Croatian territorial
waters, as well as within Croatian protected ecologftslery zone (Fig.1.). In
total, acoustic data were collected in more than 1450 EDSU. Fish samp$ing ha
been attempted 64 times, obtaining 62 hauls with fish sampled. Oceanographic
properties of survey area during survey period were described based on 92 CTD
stations (Fig 2.). Data collection during acoustic survey has been done in
accordance with MEDIAShRtbook (March, 2015).

Based on survey data collected, spatial distributions (GIS analyses) of anchovy and
sardine stock within study area were presented (Fig. 3 and 4). According to given
results, biomass indices for anchovy indicate slight increaseomdss in August
September 2016 copared to SeptembeOctober 2015n eastern part of GSA17,
without significant change in anchovy abundance. According to new ALK, anchovy
from age group 1 showed the highest portion in biomass distribution by age.

In the ame time, according to results obtained, biomass and abundance indices for
sardine indicate slight decrease in AugBsptember 2016 compared to
SeptemberOctober 2015 in eastern part of GSA17. Sardines from age group O
showed the highest portion in biomasdistribution by age, indicating a good
recruitment in 2015, but unfortunately spawning stock biomaS$B (i.e. older age
groups) was very low. Size structured abundances of anchovy and sardine
populations on eastern partfdsSA17 in September are shoimrFig.5.

It seems that overall biomass of target species (anchovy & sardine) observed by
acoustic survey in eastern part of GSA 17 was lower in 2016 than in 2015. However,

14



it is not clear to which extent changes in assessed sardine biomass could led relat
to spawning migrations.

a} 30 paralel transacts in open
Adriatic (direction; 43°-223™),
10 Mm intertransact distance
— blu lines

biTransect addapted to
geomarphology of inner sea
—red lines

FigureBl. Survey design of acoustic transects in the eastern part of GSA 17.
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FigureB2. Compositions of pelagic fish assemblages in the eastern part of GSA 17
in September 2016.
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FigureB3. Spatial distribution (GIS analyses) of anchovy (left: LT>6cm; right: LT<6¢cm)
within survey area (September, 2016).
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FigureB4. Spatial distribution (GIS analyses) of sardine within survey area (September,
2016).
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FigureB5. Size structured abundance (in thousands) of anchovy and sardine in
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c) Acoustic survey in the Strait of SichyGSA 1§Angelo Bonanno, Gualtiero
Basilone, Simona Genovese, Rosalia Feierico Barra)

Acoustic data were collected during the echosurvey carried out in the pdrigd9

July 20162y 062 NR GKS wkz* aD® 5Fff LIANII6E Ay
(GSA 16¢ South of Sicily)Acoustic biomass estimates and spatial distribatiof

sardine Sardina pilchardysand anchovyEngraulis encrasicolufor the year 201@re

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

the two species in the Sicilian waters, the survey covered also the cordingmelf in

the western part of GSA 19.

38
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35

12 13 14 15 16
Figure @. Fish NASC estimated in the GSAL16.

The total biomass of anchovy stoeks8023.71t in the GSA 16durveyedareaof 2499

nm?) and 2754.18t in the westernlonian watas (surveyed area of 222.4 AmThe
spatial distribution showed that anchovy was mainly concentrated in the more coastal
part of the study area in the Strait of Sicily and in the western lonian Bea.age
structure highlighted the presence of two main age clasdesand 2) and a small
abundance of specimens of age 0.

In the case of sardine population, the biomass in 2016 was 10176.95 t in GSA 16 and
380.37 tin the western lonian Sea. Sardine biomdsesreased in comparison to those
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ones estimated in previous years. The distribution ohtags among age classes shows
a breakdown of the population mainly in two age classes (0 and 1).
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Figure @. Anchovy age classes distribution @&chosurvey 2016
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Figure G. Sardine §. pilchardusage classes distributiof§)¢ Echosurvey 2016
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d) Maltese waters survey in GSA 1Roberta Mifsud, Angelo Bonanno, Reno
Micallef, Gualtiero Basilone, Simona Genovese, Rosalia Ferreri, Marco Barra)

The echosurvey in the Maltese waters was carried out in summes 8Alboard the

w+ aD® 51 f fdHorafdriNdith tie Itdligh cadeduéslGNRIAMC. The survey
track was 38 nm long and covered an area of abdl876 nm?; 8 pelagic hauls were
completed during such survey. No sardine specimen was collected during the survey
and, consequentlythe sardinebiomass was 0t, while anchovy abundance wag23.2

t. The Anchovy NASC distribution shown in the previous figure E1 evidences the
presence of anchovies in the eastern part of the Maltese shelf.
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Figure 1. AnchovyNASGpatial distribution estimatechithe GSA15and 16
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e) Echosurveys on small pelagics in GSAs 9 angAbgelo Bonanno, Gualtiero
Basilone, Simona Genovese, Rosalia Ferreri, Marco Barra)

In the Italian waters, echosurveys on small pelagics are regularly carried out only in the
northern sector of the SicilChannel (GSA 16) and the western part of the Adriatic Sea
(GSAs 17 and 18) since 2009 as part of the National Data Collection Program on
Fisheries (EU Reg. 199 / 2008)r the yeas 2015and 2016, lhe echosurvey in the
GSAs 9 and 10as funded by the Italian Ministry of Agriculture, Food and Forestry in
the framework of the European Maritime and Fisheriesnd (EMFFReg.(UE) n.
508/2014 through twospecific contract

Latitude (deg)

9 10 11 12 13 14 15 16
Longitude {deg)

Figure BE. Map of the survey design in GSAs 9 and 10 adopteishgl the survey in 2016.
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The survey was carriedout in the period25 July¢ 21 August 208. The track length
was 190m for a surveyed area of about 88 nm®. During the surveyg5 trawl hauls
were completedand 270 CTD casts were collected with a SBEpfilsmultiparametric
probe.

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

Latitude (deg)
Latitude (deg)

Longitude (deg) Longitude (deg)

FigureE2. Spatial distribution of anchovy during the survey in@01

FigureE3. Spatial distribution of sardine during the survey in 201

During the survey both species weneore abundant inGSA9 than in GSA 10n
particular, the biomass dEngraulis encrasicolugas estimated to bel4018t in GSA
10, while in GSA 9 it wa8660t. TheSardina pilchardubiomass wag8861t in GSA 9
and 15403t in GSA 10.
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