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Introduction

The MEDIAS (MEBrranean International Acoustic Surveys3teering Committee met iAthens,
Greece, on 41 April 2019 hosted byHCMRand chaired byAndrea De Felice frol@NRIRBIM
Meeting participantswere representatives fromthe European Union countries involved in
acoustic surveys in thilediterranean Sea (i.€Spain Croatia,ltaly, Greee and Franceand in the
Black Sea.e. RomaniaBulgaria, Turkgysee list of participants in Annexes | and I1).
The main aims of the meeting were:
a) to present the results from the ME@rranean International AcousticQurveys (MEDIAS)
carried out in 2Q8;
b) to coordinate the MEDIASurveyso be performed in 209,
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 2019 and to establish the TaRor 2020
The agenda of thel2" MEDIASCoordination Meeting (see ANNEX IIl) was adopted by the
participants. Following the agendduring the first day results from the 28IMEDIAS acoustic
surveys carried out by the MEDIAS pa#drs (Figl), were presentel, as well as results frotie
surveycarried out byRomaniaBulgaria and Turkey the Black Sea.
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Figure 1:Acoustic surveys MEDIAS frameworik 2017

Other matters of discussion werelated tothe revision ofUE DST tabla® be usedfor surveys
evaluation in specific JRC EWG meetings, dhe progress on R scripts useful for biomass
estimation and for relativéhe CV estimationDuringthe second dayf the meetingDr. Andrea De
Felice reported briefly the content of some presentations held\&& ACEGG 2018, during the
Jointsession with MEDIAS, that weoé interest for the group. After that there was an extensive



discussion on the possible contributions to the Special Issue dedicated to MEDIAS surveys ir
dMediterranean Marine Scien€gournalforeseen for 2020.

During thethird day, the revision of the common MEDIAS protocol and an update of the MEDIAS
handbookwere carried out.There was also a discussion on otolith reading related is$tieally,

after the election of a new Chairman for niékree yearsthe Terms of Referenc@oRs)or the

next year (202P were defined togethr with dates and venue for 202BIEDIAS Coordination
Meeting.

Results ofthe surveyscarried outin 2018 in the framework of
the Mediterraneaninternational Acoustic Surveys (MEDIAS)

a) Italian Acoustic survey in Adriatic SeMEDIAS in the westerpart of GSA 17 and GSA 18
(lole Leonori, Andrea De Felice, llaria Biagiotti, Giovanni Canduci, llaria Costantini, Sara
Malavolti)

The 2018acoustic survey was caed out in Junelulyin westernpart of GSA 17 and GSA 18
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 tranpegbendicular to
coastlne/bathymetry. Intertransect distance was-80 nmi.Acoustic monitoring was done during
daytime (6:00 ang 7:00 pm).Scientific echosounder: Simr&K60 equipped with 38 arD0 kHz

and EK80 with 7@nd 120kHz split beam transducers hatlounted. The research vessel wass.
Dallaporta& (built 2001, 35.30 m, 285 GT, 1100 CVéssel speed during acoustic survey \9ds
knots. The acoustic system was calibraiteduly 201&ising the standard sphere method (Foote et
al., 1987; Demer et al., 2013 lemenary Sampling Distance Unit (EDSU) was 1 nmi, minimum
bottom depth 10 m, pulse duration 1 ms for all frequencies and ping rate was set to maximum.
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TableAl. Calibration results in 2018

Along. Offset . .
Sa Correction
Beam Angles Beam Angles (dB) RMS (dB)
(deg) (deg)
7 7.09 -0.05 7.02 0.05 25.22 0.0401 0.1190
7 6.89 -0.06 6.81 0.12 25.37 -0.0825 0.1666
7 6.19 -0.08 6.16 -0.06 26.14 0.2069 0.1848
7 5.64 -0.02 6.06 0.01 26.01 -0.0512 0.4658

In the western part of GSA 17 total nauti¢amiles effectively used for acoustic analysis (minus
pelagic trawls trackand linking transects) were 1086r a total area of 10636 nrjiin western
part of GSA 18 total nautical milefectively used for amustic data elaboration were 26fbr a
total area of 2510 nmii Total area extension waabout 13200 square nautical miles ineth
western part of Adriatic Sea.

Figure A1Acoustic survey route plan in westepart of GSA 17 and GSA 18



In detail,the MEDIAS acoustic survey in westpant of GSA 1ivas conducted in Jurduly 2018

the coverage of the area was 100%, @&agic trawls were conducted, &ITD stations were made

and in 45 stations out of them plankton sampling by means of WP2 net (mesh size 200 um) was
carried out.

........

Figure A2.Acoustic arvey route plan in western GSA 17 and western GSA 18. The positions of prefixed
stations of CTD & plankton sampling are shdimrblue CTDé&plankton stations, in red only CTD stations)

The MEDIAS acoustic survey in westpant of GSAL8 was carried out iduly 2018; area coverage

was 100%, lpelagic trawls were conducted and 58 ichthyoplankton stations to apply Daily Egg
Production Method were made, combining CTD and plankton net sampling. MEDIAS extension ir
eastan part of GSA 18 could not be coveredJaly 2018or the small amount of days of ship
availability last year
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Anchovy biomass at length - GSA 18 West
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In the last periogd biomass estimations of anchovigr{graulis encrasicolusind sardine Sardina
pilchardug stocks in western Adriatic Seaw severe decreases both in GSA 17 in 2016 and in GSA
18 n 2015. While anchovy in west GSA 17 in 208 presens an increase up to 24-15 levels,
sardine remains at rather low biomass values as in 2016 and in the years before 2011.elm west
GSA 18after the decrease of 2016 for both speciemchovyregisters a evident increase
especially in 2018, while sardingomass remain low since 2015 even if a slight increase is
recorded in 201718.

Spatial distribution of anchovy and sardiire western Adriatic Sea in 20Mas mainly coastal,
especially for sardine, i higher values in the northern area for both species.

b) Adriatic survey in the eastern part of GSAD7+ 2S 1 2 4,[DING SOA 6 N¥ly 1 I = 5
tFEEF2NR ! NYAYX . 23ySNIS5IFyA2StlsT tAlSta v
Denis, INSGA G ¢SI> WStHNGPAOG 5FfA02NE +dz6A6 LGOI

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

carried outby Croatiawithin EUData Collection Framework (DCF), as a part of international

Pan European Mediterranean acoigssurveys (MEDIAS). Acoustic gyrcarried out in the

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

17 that need to be covered within Croatian DCF (>13,509);imtotal, 26workingdays of R/V

a. Lh{ wére liséd for this purpose. Since 2017, no single person has been formally

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

problems in MEDIAS related to logistic constraints (personnel, technical and fipaasia
reported lag year, still exist

Acoustic sampling have been carried out along transects in Croatian territorial waters, as well
as within Croatian protected ecologid@hery zone (Fig.1.). In total, acoustic data were
collected in 1438 EDSU. lrisampling has been attempted 61 times, obtaininghabils with

fish sampled (Fig)2 Oceanographic properties of survey area during survey period were
described based on 88 CTD stations. Data collection during acoustic sa/égen done in
accordanced the MEDIAS Handbook (March, 201

Based on survey data collected and analysed, survey indices for anchovy indicate increase i
abundance, biomass and body condition in Augbsptember 2018 compared to August
September 2017 in eastern part of GSA17.weler, the recruitment index has been the
lowest since 2013. Biomass structured by age consist of two categories @r=igd 1. Anchovy

from Age group 1 were dominant; as well as in 2017. Spatial distribution of anchovy in 2018
indicated very low abundamcin the area along western Istrian coast where unusual
occurrence of ctenophor®nemiopsis leidyhas been observed for two consecutive years.

In the same time, according to results obtained for sardine, abundance, biomass and body
condition indices indated significant increase in AugeSeptember 2018 compared to
AugustSeptember 2017 in the eastern part of GSA17. Biomass by age was distributed within

12



three age groups (0, 1 and 2), and the highest portion in biomass consisted of fish from Age
group 0. Kdwever, recruitment index in 2018 was lower than recruitment in 2017 (scarce
presence of small fish). Most of fish detected by survey veehalts (i.e. 12 cm or larggrand
consequently sardine SSB present in the eastern part of GSA 17 in Septembendiédigd
significant increase in comparison to sardine SSB in September 2017.

Spatial distributions (GIS analyses) of anchovy and sardine stock within study area (Fig. 3 an
4), as well as recruitment index (Fig. 5) and size structured abundances ovgrasitbsardine
populations on eastern part of GSA17 in September 2018 (Fig.6) were presented.

In general, results of acoustic survey, as obtained from the eastern part of GSA17 during
September 2018, give us a perception of significant increase in oweoatlass of target
species (anchovy & sardine).

a) 30 paralel transects in open
Adriatic (direction; 43°-223°),
10 Nm intertransect distance
- blulines

b)Transect addapted to
geomorphology of inner sea

—red lines

FigureBl. Survey design of acoustic transects in the eastern part of GSA 17.
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FigureB6. Size and age structured biomass estimates of anchovy and sardine in September
2018 (GSAZX@astern part).

c) Acoustic survey in the GSA {Angelo Bonanno, GualtieraBilone, Simona Genovese,
Rosalia Ferreri, Marco Barra)

The aoustic survey was carried out in the period 29 dqulyy ! dz3dzad Hnamy 2V
5Lttt LRNIFE Ay (KSAdad6é @SADIS SomtiNdf Bikly. Abolstic{btrbass
estimates and spatial distribution of sardineSardina pilchardys and anchovy Engraulis
encrasicolusfor the year 2018 are presented. In order to obtain a more complete picture on the
spatial distribution of the two species on the continental shelf in south ioflyS the survey
covered also of the continental shelf in the western part of GSA 19 and part of the continental
shelf in the GSA 15. This latter part of the survey was carried out in the framework of the
CALYPS6outh Project, funded by the ItaMalta Interreg Program.

(@]
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Figure C1Acoustic survey design in summer 2018.

The total biomass of anchovy stock wis68.1 t in the GSA 16 (surveyed area of 3462)rand
1286.3 t in the western lonian waters (surveyed area of 127.8).nithe spatial distributio
showed that anchovy was mainly concentrated in the central part of the study area in the Strait of
Sicily and in the western lonian S&de age structure, while confirming the typical presence of
age classes 1 and 2, highlighted lower percentage oDagel age 3 specimens.

In the case of sardine population, the biomass in 2018 was 5229.9 t in GSA 16 andif2Be5 t
western lonian Sea. Thaistribution of biomass among age classes showed a breakdown of the
population in two age classes (0 and 1) withher percentage of age 1 specimens.
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d) Acoustic survey on small pagics in the GSAs 9 and 10 in summer 2QA@gelo Bonanno,
Gualtiero Basilone, Simona Genovese, Rosalia Ferreri, Marco Barra)

The echosurvey on small pelagics in the GSAs 9 and 10 in summer 2018 was performed in th
framework of the Italian National Pragm (Commission Decisiorf2016) 8906 of December 19,
2016). The survey was carried out in the period 09 Aug& September 2018. The track length
was 1933 nm for a surveyed area of about 6256°.nBuring the survey, 46 trawl hauls were
completed and 25€&€TD casts were collected with a SBE 911 plus multiparametric probe.

7 8
Figure D1Map of the survey design in GSAs 9 and 10 adopted during the survey in summer 2018.

10 1" 12 13 14 15 16 17

The spatial distribution of both anchovy and sardine confirmed the previously observidnsa

for the two species.

During the survey both species were more abundant in GSA 9 than in GSA 10. In particular, the
biomass ofEngraulis encrasicolwgas estimated to be 43282.3 t in GSA 10, while in GSA 9 it was
43988.0 t. Thé&ardina pilchardusiomass was 27259.5t in GSA 9 and 15647.9t in GSA 10.
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Engraulis encrasicolus Sardina pilchardus

Figure D2Spatial distribution of anchovy and sardine in the GSA 9 during the survey in 2018.

Engraulis encrasicolus Sardina pilchardus

Figure D3Spatial distribution of anchovy and sardine in the GSA 10 during the survey8n 201

The age structure revealed similar patterns in both GSAs for anchovy, highlighting also a high
percentage of age 1 specimens for both species. For sardine in GSA 10, the age structure showed

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

20
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Figure D5Sardine age classes distribution in GSA 9 (left) and GSA 10qEght)ysurvey 2018.

e) Greek acoustic survey in eastern lonian Sea (GSA 20) during November(Rt&nna
Giannoulaki, Athanassios Machias, Konstantinos Tsagarakis, Maria Myrto Pyrounaki,
Zacharias Kapelonis, Spyros Stamatas, Stylianos Somarakis)

The echosurvey in the Greekaters covered only the eastern lonian Sea (GSA 20) on board the RV
Gt 1l L[L!é¢€®d b2 ada2NWSe G221 LIIFOS Ay !S3aASty {SI Ay
2018. The survey design is made of parallel transects perpendicular to thehidotya 10 m to 200 m
depths. The intetransect distance is 10 nm. The EDSU is 1 nm. The average surveying acoustic vesse
speed is 8 knots. Echotraces were collected with a Simrad EK80 split beam echo¢Bb&8ér ES12C,
ES200rC, ES333Q and eclotraces 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
Patraikos and Amvrakikos gulfs. The survey track involved 44 acoustic trathsgotevered an area of

9785 NM2 in lonian Sea (Fij.). In addition 80 CTD Stations were completed during the suBadipration
results are shown in Table E1.
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Table E1. Calibration results in 2018.

38 kHz 120 kHz 200 kHz
Gain adjust (dB) 0.43 1.12 1.92
Sa correction (dB) -0.04 -0.01 -0.11
RMS TS error (dB) 0.03 0.04 0.73

The anchovy and sardine biomass in eastern lonian Sea was estimated at 23274 t and 2886.29 t
respectively. The biomass distribution of each species is shownEBigThe legth composition for
anchovy and sardine assoshown in FigEE3 andH4.
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Figure E1. Map of the survey area and the acoustic survey design in eastern lonian Sea in November 2018.
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Figure E2. The distribution of anchovy biomass (t) and sardine bioft)gser EDSU in eastern lonian Sea
during November 2018, respectively.
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in November 2018.
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Figure E4. Length frequency distributions of sardiaeh during the acoustic survey in eastern lonian Sea
in November 2018.

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

MEDIAS 2018 acoustic survey was carried out in the Mediterranean Spanish waters (GSA06 an
GRO01) from 26 June to 28 Wdzf € HnanmMy Ooo0o RIFE@a0 2y 02FNR (K
Acoustic data were collected during daytime (6:00 @&®0 pm) over a grid of systematic parallel
transects perpendicular to coastline/bathymet@ig. 1) Inter-transect distance was 8 nmi in
GSAO06 and 4 nmi in GSAOL. Vessel speed during acoustic surveyknats10
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FigureFl. Survey design of acoustic transects (111) in GSA06 and GSAO1.
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The acoustic system was calibrated at the beginning of the survey tisen standard sphere
method (Demer et al., 201x)Table 1) Elementary Sampling Distance Unit (EDSU) was 1 nmi,
minimum bottom depth 20 m, pulse duration 1 ms for all frequencies and ping rate was set to
maximum.

TableFl. Calibration results in 2018.

Transducer 18 kHz |Transducer 38 kHz |Transducer 70 kHz |Transducer 120 kHz
Gain (dB) 23,00 24,89 27.00 26.56
5, corr (dB) 0.83 -0.57 -0.39 -0.36
RMS ,oom m (dB) 0.16 0.14 0.24 0.38
RMS ,oiyn m (dB) 0.12 0.10 0.21 0.24

Acoustic data wereollected over 1120 nautical miles (nmi), corresponding 841 nmi to GSA06 and
279 nmi to GSAO1. Forty (40) pelagic havdse carried out in GSA06 and thirteen (13) in GSA01
to be used for the scrutinizing of the echograms (Fig. 2). @IbB stations were performed
GSA06 and 49 in GSAO01 (Fig. 3).

FigureF2 Pelagic hauls (53) composition carried out during the Spanish acoustic MEDIAS 201¢

survey.
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FigureF3 CTD stations (165) carried out during the Spanish acoustic MEDIASIRENS s

Biomass (tons) d sardine (Sardina pilchardug and anchovy (Engraulis encrasicolus were
estimatedby GSAKig 4 & 5).In GSAOQG6, it habeen detected a high increase in anchovy biomass
and a decrease in sardine biomass. In GSHA®L piomass of bth species hasncreasedwith
sardinepresenting higher abundance comparedaiochovy.
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FigureF4 Anchovy (ANE) and sardine (PIL) biomass (tons) in GSA 06 in the perik)2809

26



Biomass GSAO:

18000

16000

14000 /’
12000 /

tons

10000
//’r.—";J‘\ / —o— ANE

8000
\ / —=-PIL

4 \_ A

4000
2000 %/‘
0

2012 2013 2014 2015 2016 2017 2018

FigureF5 Anchovy (ANE) and sardine (PIL) biomagssjtm GSA 01 in the period 2602Q18.

Spatial distribution of sardine and anchovy in GSA06 and 01 in @d&e 6 & 7was mainly
coastal for sardine, with higher valus anchovyin both areas.

The fish pelagic community detected and estimated durithis survey includes sardinella
(Sardinella aurita), sprat Gprattus sprattug, horse mackerel Tfachurus trachurus T.
mediterraneusand T. picturatu3, bogue Boopsboopg, and (Scombercoliag and blue whiting
(Micromesistiugpoutassol).

MEDIAS2018
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MEDIAS2018
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OEN

0.001 Tm —— 42.6 Tm

3.5Tm ———— > 103.3Tm

DOommER

FigureF& Anchovy (ANE) spatial distribution in GSAO06 (left) and 01 (right) in MEDIAS 2018.
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FigureF7. Sardine (PIL) spatidistribution in GSAO@eft) and 01(right) in MEDIAS 2018.

g) Pelagic Surveys at the Romanian Black Sea Coast (GSh 28)18(Vdodia Maximovand
GeorgeTiganoy

Description of the Fisheries

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

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

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

In the coastal zone of the Romanian marine sector with small depth, fishing with fixed gear is
characterized by the concentration of activity mainly in the firstsgixen months othe season
(March-September), when usually the species migrates to the coastal area for reproduction and
other species migrate for feeding. In generally, total fishing season being of about eight months.
The capture level and the level of fishing produityi differs from one year to another, depending

on the fishing effort (humber of pound nets and effective fishing days), and also depends on the
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evolution of hydro climatic conditions and at last but not least, the statefish stocks. The
structure ofspecies in the catches mirrored only partly the composition of Black Sea ichtyofauna
from the Romanian sector, becausé the type of gearused, hydroclimaticonditionsand the

ratio between the different fish species. As a general rule, the pelagic spesiealsized and
short life cicle keep continue to be dominant in catches.

Pelagic Survey 2018:

period:05¢ 12 June and1 - 09 Octomber2018

type of fishing vessel:-B10(STEAUA DE MARE

characteristics: pelagic trawls: 3628 m; horizotal trawl opening- 20 m; vertical
trawl opening 1112 m;no. trawls: 32 + 31drepth 20.1 - 66.4 m; trawl speed 3.2 knots; time
trawling 30 min; catch 5 2,000 kg.

for estimating thefishable sprat crowds biomasthe holistic method ofurveytrawling
was used and thpelagic trawlas usedor sampling.

In pelagic fishing conducted with pelagic trawl in the Romanian Black Sea waters, other
complementary fish species beside sprat have occuftked total number of identified species
was?21): sprat Sprattus sprattus );.European anchovyefgraulis encrasicolus)iMediterranean

horse mackere(Trachurus mediterraneuS; whiting (Merlangius merlangus ponticus.); picked
dogfish(Squalus acanthiak); red mullet(Mullus barbatus ponticysCaspiarshad(Alosa tanaica

G); bluefish (Pomatomus saltatrix .); flathead grey mulletMugil cephalusl); jellyfish (Aurelia

aurita L.); knout goby(Mesogobius batrachocephally; turbot (Psetta maxima maeotich); rapa

whelk (Rapana venogacommon shrimgCragon crangon.); other species

Estimated total biomass

a. Sprattus sprattugeuropean sprat):

Spring- in the 32 sample trawlings made with the pelagic trawl, om @eaof 2,800 Nm?, the
average values of the catches were of abfu@1-68.6 t/ Nm2. The maximum valuewvasrecorded

in the ConstantaSf. Gheorghe sects(0-50 m). The estimated biomass for sprat crowds, in the
research a area, was of abod®,599%ons(Fig. 1 a)

Assessment of sprat agglomerations (tons), in June 2018

Depth range (m) 0¢30m | 30¢50m | 50-70 m Total
Investigated area (Nfp 575 1000 1225 2800
Variation of the catches (t/ Nfp 1.372-68.6 0-8.86 0-0.069 0-68.6
Average catch (t/ NA) 26.451 2.451 0.0283 8.52
Biomass of the fishing agglomerations (15209 2451 34.70 23855
Biomass extrapolated the Romanian shelf (t) 42 599




s i | e

Constanta

Legend

/| Legend

Monitaring statons
pelage autumn 2018

Sprat (t'sqNm)
[ Jomoce
[ Josw-0m
[]os0-000
[ ]100-488
| EERT
=[] 10001899

Monitoring stations
pelagc spring 2018

Sprat (tisqNm)
0.00-008

A

| 0.10-040

i/ P =) 5, 135, R XS,
T T
wawe © @ ARE h

FigureGl. The dstribution of the sprat agglomerations in spring (a) and autumn period (b),
pelagic trawl survey, in Romanian area

Biomass (t)Jand abundancdgthousands of indiiduals)of sprat

Spring survey 2018
Structureof biomass and abundance nigth distribution(Fig. 2)

16000 3500000
Biomass ) Abundance
10001 45 509 tons £ 3000000 no. 10888619.081
(]
12600 8 2500000
10080 ,—"; 2000000
g 8000 -a
= 2 1500000
6000 E
‘5 1000000
4000 &
9 500000
2000 g
[=
0 - 0
110
a. Slze class (mm) b. Slze class (mm)

FigureG2. Structure by lengthsf biomass (aand abundance (b) of sprdtiring spring survey

Structure of biomasé&)and abundancdb) by agedistribution (Fig. 3)
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FigureG3. Structure by age ofibmass (aand abundance (b) of sprétring spring survey
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The analysis of stature by lengths and mass sprat during survey, has highlighted

the presence of mire specimens and a high homogeneity of cards. The length of
sprat individuals are within the limits of classes of length 80.8.0 mm / 0.73¢

10.06 g. The dominant classes are those of 70@0 mm / 2.48; 4.96 g (Fig4a). The
dominant females 588.18 %, males (41.82 %)he average body length was 83.44
mm and the average mass of 3.90 g. Age composition of sprat catches indicates the
presence of individuals from 1 to 3 years. Most of the individuals caught are 1 years
old (61.5 % of all specimeranalyzed), followed closely by those of 2 years (28.4 %)
and 3 years (10.1 %)(Fn).

Spring season
= Survey
no. 2,207

— emale

/ —ale |
e—Total |

50 60 70 80 90 100 110
Size class (mm)

Age class spring season

2018
sprat
no. 950

3 years

2 years

1 years

0.0 20.0 40.0 60.0 80.0

Figure 4. Structure by lengths (a) and age (b) of sprat during spring survey

Autumn - in the 31 sample trawlings made with the pelagic trawl, an areaof 2,038

Nm?, the average values of the catches were of ab@43.908t/ Nm2. The maximum

valuewasrecordedin the Sf. Gheorghe Mangalia (30 70 m) sectos. The estimated
biomass okprat wasabout36,801 tas (Fig. 1b)

Assessment of sptagglomeations (tons) in Octoer 2018

Depth range (m) 0¢30m | 30¢50m | 50-70m Total
Investigated area (Nfp 625 11125 300 2037.5
Variation of the catches (t/ Nfp 0 0-43.908 | 0-31.079 0-43.908
Average catch (t/ NA) 0 10.08 6.749 7.36
Biomass of th fishing agglomerations ({ 0 11219 2024 16983
Biomass extrapolated the Romanian shelf (t) 36,801

Biomass (t)Jand abundancgthousands of individualsdf sprat

Autumn survey 2018

Structure of biomass and abundance bgdth distribution (Fig. 5)
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The length of sprat individuals are within the limits of classes of lengthl@&M mm

/ 1.85¢ 8.12 g. The dominant classes are those of 7®0.0 mm / 2.77¢ 4.87 g (Fig.

7a). The dominant females 58.13 %, n&l@l1.87 %)The average body length was
84.84 mmand the average mass of 3.84g. Age composition of sprat catches indicates
the presence of individuals from 1 to 3 years. Most of the individuals caught are 1
years old (58.7 % of all specimens analyzedipvied closely by those of 2 years (32.4

%) and 3 years (8.9 %)(Fb).

50.0
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Autumn season
40.0 Survey 2018
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. \ —Total |
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00

60 70 80 90 100 110
a. size class (mm) b.

Age class Autumn season
Survey 2018
sprat

3years no. 704

2yexs | D

1years

00 20.0 40.0 60.0
%

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

b. Squalus achanthiagpicked dogfish)

Spring- in the 32 sample trawlings rda with the pelagic trawl, on a surface 3800
Nm?, the average values of the catches were of ab0t@.926t/Nm2. The maximum
value was recordedin the Constanta- Cape Tuzla sect® (50-70 mYFig.8 a). The
estimated biomass in the research amas ofabout223 tons.

34



¥ B = n
g
.
(
won] .
)
,"
ax ok S ~
A A
A o
a i A
|« P, i - "
a
Constanta |
won
Legend
Moritarirg stations.
|3 pelagic spring 2018
Mangalia |
) ! Dogfish (t'sqNm)
000-008
010-0.49
[ lom-0m
T
o
o B
e
/ \
]
|
/1 - “
A ot
& A
| /
e
i/
/ A
L
/7, il
/ A
= ey
e T A
L e VA {
/ |
|
A —~ o
/ )
/ A
2l
A/ a 4 /
A
Al o
fa / At
(
Constanta |
. .
A
i / ~ Legend
[ A
/ | / A Monitoring statons
‘J y pelagic autumn 2018
7 Dogfish (t/sqNm)
Mangalia / A
| 000-008
A —
A |010-040
[ Jos0.0m
[ 1.00- 450
B Y S, L, Wk WAL, WL LN ST
v 2

FigureG8. The distribution of the picked dogfish agglomeratiamshe spring (a)
and autumn (b) period, pelagic trawl survey, in Romanian area.

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

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

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

Average catch (/ NA) 0.0525 0 0.106 0.045

Biomass of the fishing agglomerations 30 0 130 125
Biomass extrapolated the Romanian shelf (t) 223.00

The length of picked dogfish individuals are within the limits of classes of length 99.0
123.0 mm / 4,1Q7,80 g. The dominant classes are those of 1:44.0.0 cm/4,6@5,66

g (Fig9a). The dominant male80.0 %). The average body length was 109.38 cm and
the average mass of 5,383 Age composition of sprat catches indicates the presence
of individuals from 12 to 14 years. Most of the individuals caught are 13 years (68.0 %
of all specimens analyzed) ahdl2 years old (20.0 %), and 14 years (12.0 %Y Big.

35.0
%
30.0

mm female mmmmale —Total

survey 2018
spring season
picked dogfish
no. 25

25.0

20.0

114 117 120 123
.Sizeclass (Cm) ) b
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a. —

Age class survey 2018

spring season
picked dodfish

no. 10

14 years

13 years

12 years

0.0 20.0 40.0 80.0

%

60.0

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

Autumn- in the 31 sample trawlings made with the pelagic trawl, on a surfa@088
Nmz, the average values of the catches were of ab@d13.721t/ Nm2. The naximum
valuewas recordedn

the Mangalia- Saturn sectors (3050 m)andD dzNJ  t- 8f.NGheorgHe sectof80 -
70 m)(Fig8 b). Theestimated biomass for theéogfishcrowds, in the research area,
was of aboutl,040tons.

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

Depth range (m) 0¢30m | 30¢50m | 50-70 m Total
Investigated area (N 625 11125 300 2037.5
Variation of the catches (t/ Nfh 0 0-4.289 0-0.549 0-4.289
Average catch (t/ NA) 0 0.339 0.0686 0.208
Biomass of the fishing agglomerations 0 378 21 480
Biomass extrapoleed the Romanian shelf (t) 1,040.0
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The length of dogfish individuals are within the limits of classes of length-108.0
1231.0 mm / 5,74%; 8,150 g. The dominant classes are those of 111.20.0 cm /
6,287¢ 7,650 g (Figl0 a). The dominant males (1@%). The average body length
was 115.71 cm and the average mass of 6,738 g. Age composition of sprat catches
indicates the presence of individuals from 13 to 14 years. Most of the individuals
caught are 13 years (68.0 % of all specimens analyzed) apeltg old (32.0 %), (Fig.
10b).

female = male e===Total

survey 2018
spring season
picked dogfish
no. 14

108 111 114 117 120 123
Size class (cm) b

survey 2018

spring season

picked dogfish
no. 7

Age class

14 years
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0.0 20.0 40.0 60.0 80.0 %

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

c.Aurelia auita (jellyfish)

Spring- sweepingarea proceduresvere conducted on an surfz of2,800Nn?. The
average valuesf jellyfish catcheswere situatedin the limits between0,68541.164
t/Nm?2. They evealedthat jellyfishhad a flat distributiorin largearea betweerSulina-
D dzNJ  tsectdE(0.68%41.164t/Nm?/ depth 0- 50 m andCape Midia - Mangalia
sectors 8.43620.582t/Nm?/depth 30- 50 m(Fig. 11 a)The estimatedbiomassfor the
Romanian shelf was abod8,736t.

Autumn-in the 31 sample trawlings made with the pelagic trawl, on a surfac2,@38
Nm?2, the average values of the catcha&sre of aboutO - 14.888t/ Nm2. The naximum
valuewas recorded inthe Sf. Gheorghe Managalia sectors (5070 m)Fig. 11 h)The
estimated biomass for the jellyfish crowds, in the research area, was of dl008®9
tons.

Assessment of jellyfish aggloma¢ions (tons), in June 2018, Romanian area

Depth range (m) 0¢30m | 30¢50m | 50-70 m Total
Investigated area (Nf 575 1000 1225 2800
Variation of the catches (t/ Nfjp 0.685 3.436 0.686 0.685
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41.164 20.582 13.721 41.164

Average catch (t/ NA) 11.510 9.85 4.268 8.747

Biomass of the fishing agglomerations ( 6618 9850 5229 24492
Biomass extrapolated the Romanian shelf (t) 43,736.0
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FigureGl1. The distribution of the jellyfish agglomeratiomsthe spring (a)
and autumn (b) period, gdagic trawl survey, in Romanian area.
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Assessment of jellyfish agglomerations (tons), in Octomber 2018, Romanian area

Depth range (m) 0¢30m | 30¢50m | 50-70 m Total
Investigated area (Nfh 625 1112.5 300 2037.5
Variation of the catches (t/ Nfj 0-3.308 0-14.888 0-1.425 | 0-14.888
Average catch (t/ NA) 0.551 3.478 0.559 2.2
Biomass of the fishing agglomerations 345 3869 168 5076

Biomass extrapolated the Romanian shelf (t) 10,999.0

The agglomeration biomass of the main species from Romanitoral

The swept area method is used for assessment of the biomass of fishing
agglomerations of sprat, whiting and picked dogfish based on the statistic processing
of productivity data obtained in sampling trawling and industrial trawling. The

calculatedbiomasses by swept area for main species at the Romanian littoral ranged
between: sprat (30,917 tons and 68,887 tons); whiting (6,565 t and 26,171 t) and
dogfish (223 t and 5,635 t) (FIR).
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FigureGl12. The agglomeration biomass of the main pelagiecies from Romanian

littoral

h) Gulf of Lion surveyTarek Hattal®& Jean Hervé Bourdeix).

Pelmed surveys cover the Gulf of Lions (3306)rand have been performed annually
[ Q9 dziBante

Ay  Wdz @

of all small pelagic fish, including anchovy and sardine which are the target species. The
survey design is made of 9 parallel transects perpendicular to the coastline and 12 nm

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

AAYyOS

M pp

gAU0K wk=+

i 2

knots. In 2018 total nautical miles effectively used for acoustic analysis (minus pelagic
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trawls tracks and linking transects) were 2Echotraces are identified with a pelagic
haul. Discrimination between species was done by a combinatif echo trace
classification and trawls output. Indeed, each time a fish trace was observed for at least
2 nm on the echogram, the boat turned around tandoict a 30 midrawl at 4 knotsn

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

the catch before counting and weighing each individual species). Acoustic recording
and trawl hauls are performed during day time and the survey [Bétdays. The split
beam echo sounder used is SIMRAD ER60, with the 38, 70, 12@&nd0333 kHz
frequencies. The threshold for acquisitiong80 dB and that for processing for the
assessment (38 KHz)B0 dB. The pulse duration is 1024 ms. Additionally, the use of a
multi-beam echo sounder SIMRAD ME70 enables us to visualize 3Daachbslps in

species allocation.

In GSAD 44 pelagic hauls were carried otd be used for the scrutinizing of the
echograms(Figure 1).0n top of fish parameter$3 hydrological stations have been
conducted. Zooplankton was sampled through WP2 vertieéd and bongo diagonal
nets, while phytoplankton was sampled through Niskin bottles in subsurface and at the
maximum of chlorophyll depth. Seabirds and marine mammals are also observed all

along the survey.
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FigureH1. Map of the assessed area and gaimg design. 208 survey is used as an
example to show the trawl positions and species composition.

Acoustic data analyses (stock estimation, lengtight relationships, etc.) were
performed using R scripts (EchoR packag@k® sardine and anchovy biosses were
estimated to be respectivel¢9 748t and 45778t in 2018. Bomasstrends and the

spatialdistribution of each species is shownFigure 2 and 3 respectively
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