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Abstract
The STECF expert working group "EWG 1419- Mediterranean assessment part 2", has convened in Rome during 19 -23 January 2015 and

addressed a series of issues as requested by DG MARE in the correspomnding terms of references . The detailed output of this work ing
group efforts is included in the following report.  The report was reviewed by the STE@fngplenaryduring13-17 April2015
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1.1.Request to the STECF
STECF is requested to review the report of the STECF Expert Working Group me&ingvatuate
the findings and make any appropriate comments and recommendations.

1.2 Observationsof the STECF

The meeting was held in Rome, Italy, fromZ®January 2015. It was the second of the STECF expert
YSSGAy3as ¢gAGKAY {¢9/CQa wHwnmn ¢2NJ] LINRINIYYS
demersal/small pelagic species in the Mediterraneaa.She meeting was chaired by Massimiliano
Cardinale and attended by 20 experts in total, including 4 STECF members. Furthermore, two JRC
experts and one DG MARE representative were present.

Historical fisheries and scientific surveys data were obtaifnech the official Mediterranean DCF

data call issued to Member States on April' 2914 with deadline on'®of June 2014. The data call

also defined a second deadline on™2anuary 2015 for the submission of trawl surveys data for
Mediterranean Member{ G 6§ S&a® ¢KS RIGI OFfft IyR Ada ¥F2N
website fttp://datacollection.jrc.ec.europa.eu/dataallg. The timeline of upload has been in many
cases well after thelata call deadline and therefore the deadline was not respected by several MSs.
Moreover, not all the requested data were provided by the MS; details can be found online in the
following link:

https://visualise.jrc.ec.europa.eu/t/dcf/views/medbs coverage/Coverage?:embed=y&:display count
=no

as well as in the DCF Data Call Coverage Report for the Mediterranean and Black Sea in 2014 (JR
2015)

In relation to each of the Terms of Reference (ToRs), STECF ndesthe following:

ToRg1-2) Update and assess historic and recent stock parameter for a list of stocks and provide a
synoptic overview for each stockthe ENG-14-19 analysed the datafdl6 stocks.

9 out of 10 assessed gocks were classfied as exploited unsustinably; the status of the remaining 6
stockscould not be defined dueto data deficiencies or poor model fits (Table 4.1.1.).

ToR(3) Provide short and medium term forecasts of stothkomass and yieldthe BNG-14-19
conducted shortterm forecasts of stock size and catches for sevenstocks. For three stocks it was
not possible to carry out shotterm forecasts due the use of a steady state approach in the
assessment and to the high wutainty evidenced by the retrospective analyses. Mediterm
forecasts were not carried out due the lack of meaningful stock recruitment relationghapie
1.3.1).

ToR(4) Review the quality and completeness of all daten fulfilment of TOR4), stockspecific
evaluation of the data quality were conducted for all stocks requested under TORs(1-3) by the
EWG-14-19 experts. Moreover, the JRC team examined the data coverage and quality for the
fisheriesand survey data.

Issues in catch data of giant red shrimp and deep sea pink shrimp stocks of GSA 11 were evidenced.
Such issues impeded to conduct an analytical stock assessment for these stocks. Issues with catch


http://datacollection.jrc.ec.europa.eu/data-calls
https://visualise.jrc.ec.europa.eu/t/dcf/views/medbs_coverage/Coverage?:embed=y&:display_count=no
https://visualise.jrc.ec.europa.eu/t/dcf/views/medbs_coverage/Coverage?:embed=y&:display_count=no

data of GSA 11 have been repeatedly highlighted by STE@Eviaus reports.

As in the past, France did not provide any fisheries data for GSA 8 (i.e. Corsica); moreover effort
data for all French GSA's are absent prior to 2012.

Italy did not provide any catch data prior to 2004, no abundabicenass data fosmall pelagics
before 2008 and no MEDITS data for Italian GSA 17 prior to 2002.

As a result of not conducting DCF, Greece did not submit any data forZl@and submitted
only last quarter of 2013.

Due to the very narrow time interval between databsoission deadline and the meetings starting
date, access to data was made available to the experts too late. As a result data deficiencies for
certain stocks were not possible to be identified in due time before the meeting and this resulted in
assessingebks stocks than initially foreseen.

STECF supports the request of the EWG to anticipate future deadlines for data submissions by
Member States, that should be set at Ie“ast one month before the meeting so that access to the
compiled data could be giventoK'S SELISNI & 2yS 2N g2 6SS{1a o0S¥:

ToR(5) Update the proposed priority list for which stock assessment should be performed in
each calendar yearin fulflment of TOR (5), a document with the criteria defined for prioritising the
stocks to be assessed between 2015 and 2017 have been produced. Also, a table with the list of the
stocks proposed to be assessed in 2015, 2016 and 2017, based on theddwmiieeia, has been
included in the report of the EWG.

ToR(6) Explore the possibilities to apply datimited stock methods to assess the status of
cephalopods in fulflment of TOR (6), a Muléinnual General Depletion Model was explored to
produce a peliminary assessment of the cuttlefi§epia officinalign the Barcelona maritime district
(comprising the ports of Arenys de Mar, Badalona, Barcelona and Vilanovai la Geltrd) in GSA 6. The
model is able to satisfactorily fit the data and the diagnosticthe final model show that the catches

(in number) can be reasonably predicted and that predictions are unbiased. The evolution of the
vulnerable biomass of cuttlefish shows an increase in the last 10 years of the series, probably linked
to a decreaseni the fishing effort (and therefore fishing mortality) exerted by bottom trawlers.

ToR(7) The EU has the intention to adopt a multiannual management plan for small pelagic
species in the North Adriatic Sea. Discuss and propose the most scientificallycs®@Y value

or range of values and safeguard points, in terms of F and stock biomiadsilfiiment of TOR (7),
EWG 1419 estimated reference points (fishing mortality and biomass) for anchovy and sardine in
GSA 17. Estimation of reference points was doased on the methodology recently used by ICES for
North Sea and Baltic Sea stocks. The same procedure was applied to the same stocks during the EW(
12-19 and EWG 139. Several different scenarios with different values @f &d length of the time
series were fitted to the latest stock assessment data (i.e. data up to 2013)Rjdealues ranged

from 0.057 to 0.198 for sardine and between 0.225 and 0.429 for anchovy, and were dictated by the
choice of By, and the length of the time series used. HoweVEWG 1419 did not reach consensus

on which scenario should be used to define reference points (fishing mortality and biomass) for the
stocks anchovy and sardine in GSA 17

During the STECF Plenary(l5 the experts revised the outcomes of the EAM4=19 regarding TOR



(7). The lack of an acceptable fitting for both stocks makes results uncertain and not Hesieler,

the range of F values derived from the analyses obtained under different assumptions &ppean

line with what shown by ICESHS 2014) for other species of small pelagics as sprat and herring in
the North Sea and Baltic Sea.

The methodology developed by ICES to estimafey Fanges(i.e. MSY packaggllows mixing
different stockrecruitment relationships for a single stock.iJfieature allows the analysis to take
into account model uncertainty, which is more important when there is not a clear S/R emerging
from the assessment results. The application of this methodology to the stocks of sardine and
anchovy in the Adriatic Semasexplored by SGMEDut neither Beverton and Holt model nor Ricker

or a combination of the two models were able to fit the stock and recruitment observation for the
two species, and thus anmockeystick modelwas chosen STECF Plenary-Q5 considers thathe
evaluation of biological risk.¢. probability of SSB falling below,B could be done usinglsoother
methods.STECF consider that ®stricting the risk evaluation to the outcomes of the same runs that
are used to estimate th&usy ranges,might underestimate risk by conditioning the analysis on the
same levels of productivity. An MSE algoritbould be an alternative to MSY package in the future
integrating acrossseveral plausible scenarids evaluate the robustness of thewgy ranges to
uncertainty in stock dynamics and initial population status

1.3 Conclusions of the STECF
Based onthe findingsin the EWG-14-19 report, STECF concludes the following:

Among the 16 éemersal and snall pelagic stocks analysedby the EAVG-14-19, nineare currently
being exploited at rates not congstent with adieving MSY (overfishing is ccaurring), one is
sustainably exploited and Gacks were not assessd dueto data deficiencies or poor model fits. A
summary of gock gatusisgivenin Table 13.1.

Table 1.3.1. Summary of stock gatusfor the 16 $ocks analysedoy the BNVG-14-19, stocks for which
current F is larger thanyevare highlighted in red.

Stock area Species Common name  Assessment Comment F Fysy F/Fusy B/Bim Short termMedium term
GSA1 Mullus barbatus Red mullet XSA Accepted 1.31 0.27 4.85 Yes No
GSA 1 Lophius budegassa Black-bellied anglerfish ~ VIT Accepted 0.25 0.16 1.56 No No
GSA 5 Lophius budegassa Black-bellied anglerfish ~ XSA Accepted 0.84 0.08 10.50 Yes No
GSA S5 Nephrops norvegicus Norwegian lobster XSA Accepted 0.29 0.17 1.71 No No
GSA 6 Sardina pilchardus Sardine XSA Accepted 1.94 0.56 3.46 Yes No
GSA 6  Engraulis encrasicolus Anchovy ByoDim Not accepted No No
GSA 6 Lophius budegassa Black-bellied anglerfish ~ XSA Accepted 0.91 0.14 6.50 Yes No
GSA 7  Engraulis encrasicolus Anchovy XSA, ASPIQot accepted No No
GSA7 Sardina pilchardus Sardine XSA  Not accepted No No
GSA 9 Parapenaeus longirostris Deep sea pink shrimp ~ XSA Accepted 0.69 0.71 0.97 Yes No
GSA 9 Sardina pilchardus Sardine SepVPA  Accepted >1 No No
GSA 11 Aristaeomorpha foliacea  Giant red shrimp Not assessed No No
GSA 11 Parapenaeus longirostris Deep sea pink shrimp Not assessed No No
GSA 17  Nephrops norvegicus  Norwegian lobster Not assessed No No
GSA 18 Nephrops norvegicus  Norwegian lobster XSA Accepted 0.85 0.14 6.07 Yes No
GSA 18 Mullus barbatus Red mullet XSA Accepted 0.48 0.45 1.07 Yes No

STECF notes that stesgecific evaluations of the data quality were conducted for all stocks
requested under ToR {3) by the EWA&4-19 experts and endorses the main findings. It is worth
noting that still remain unsolved several issues linked to datdityu&uch problems prevented the
assessment of the status of some stocks due to unreliable data. Other causes that prevented



analyses were linked to delays in data submission.

STECF considers that safeguard points for small pelagic in the Adriatic emsi of stock biomass

that have been defined are too uncertain. The main advantage of the methodology developed by
ICES to estimateykyranges is the possibility of mixing different ster@cruitment relationships for

a single stock. This feature petsimodel uncertainty to be explicitly incorporated, which is more
important when there is not a clear S/R emerging from the assessment results. This possibility was
not exploited by the EW@&4-19. STECF considers th&t applicationto the stocks of sarde and
anchovy in the Adriatic Sea should explore that feature and not restrict the analysis to a fstickey
model.

STEOFconcludesthat the EAVG-14-19 adequately addressed the Terms of Reference.



Expert Working Group EWKB4-19 report

Report to the STECF

EXPERT WORKING GROUP ON
Mediterranean assessments part 2
(EWG14-19)

Rome Italy, 19-23 January2015

This report does not necessarily reflect the view of the STECF and the European
Commission and in no way anticipatesth@ YYA aa A 2y Qa T dzi dzZNB



1. EXECUTIVE SUMMARY

¢tKS YSSiAy3a s+a GKS asSO2yR 2F (62 {¢9/C SELISN
planned to undertake stock assessments of demersal/small pelagic species in the Mediterranean Sea.
The meeting was organized by JRC in Rome (Italy) fr8rto1Z8" of January 2015. The meeting was
chaired by Massimiliano Cardinale and attended Bye2perts in total, including 4 STECF members.
Furthermore, two JRC experts and one DG MARE represantegire present (see Chapter 13).

Historical fisheries and scientific survey data were obtained from the official Mediterranean DCF data
call issued to Member States on Aprif"18014 with deadline on'®of June 2014. The data call also
defined aseconddeadline on 12 January 2015 for the submission of trawl surveys data for
aSRAUGSNNY ySIYy a{adad® ¢KS RFGF OFftf YR Ada 7F21
(http://datacollection.jrc.ec.europa.eu/dataally. The timeline of upload has been in margses

well after the data call deadline and therefore the deadline was not respected by several MSs.
Moreover, not all the requested data were provided by the MS; details can be found online in the
following linkhttps://visualise.jrc.ec.europa.eu/t/dcf/views/medbs coverage/Coverage?:embed=y&:display count=no

as well as in the DCF Data Call Coverage Report for the Mediterranean and BlacR®Eea(IRC

2015).

In fulfilment of TORs (2), the EWG 149 undertook the stock assessment of 13 stocks, while 3
stocks were not assessed due to data issues (see details below). For 3 stocks, the assessment wa
conducted but not accepted due to data issyevhile a total of 9 out of 10 stocks with an accepted
assessment were classified as exploited utenably with the exception of&ep sea pink shrimp in

GSA 9 (see Table 1 for details).

Table 1.Synoptic table of the stock assessed during EWKE9L4nred are stocks for which current F
is larger than frsy.

Stock area Species Common name  Assessment Comment F FRysy F/Rysy B/Biy, Short termMedium term
GSA 1 Mullus barbatus Red mullet XSA Accepted 1.31 0.27 4.85 Yes No
GSA 1 Lophius budegassa Black-bellied anglerfish ~ VIT Accepted 0.25 0.16 1.56 No No
GSAS5 Lophius budegassa Black-bellied anglerfish ~ XSA Accepted 0.84 0.08 10.50 Yes No
GSAS5 Nephrops norvegicus Norwegian lobster XSA Accepted 0.29 0.17 1.71 No No
GSA 6 Sardina pilchardus Sardine XSA Accepted 1.94 0.56 3.46 Yes No
GSA 6  Engraulis encrasicolus Anchovy ByoDim Not accepted No No
GSA 6 Lophius budegassa Black-bellied anglerfish ~ XSA Accepted 0.91 0.14 6.50 Yes No
GSA 7  Engraulis encrasicolus Anchovy XSA, ASPI®ot accepted No No
GSA7 Sardina pilchardus Sardine XSA  Not accepted No No
GSA 9 Parapenaeus longirostris Deep sea pink shrimp ~ XSA Accepted 0.69 0.71 0.97 Yes No
GSA 9 Sardina pilchardus Sardine SepVPA  Accepted >1 No No
GSA 11 Aristaeomorpha foliacea  Giant red shrimp Not assessed No No
GSA 11 Parapenaeus longirostris Deep sea pink shrimp Not assessed No No
GSA 17  Nephrops norvegicus  Norwegian lobster Not assessed No No
GSA 18  Nephrops norvegicus  Norwegian lobster XSA Accepted 0.85 0.14 6.07 Yes No
GSA 18 Mullus barbatus Red mullet XSA Accepted 0.48 0.45 1.07 Yes No

Following TOR (3), the EWGII%talso conducted short term forecasts of stock size and catches for 7
stocks. However, no medium term forecasts were carried out for any of the stocks assessed at the
meeting because no meaningful steacruitment relationship was estimated for any of the stock
assessed.


https://visualise.jrc.ec.europa.eu/t/dcf/views/medbs_coverage/Coverage?:embed=y&:display_count=no

In fulfilment of TOR (4), stock specific evaluations of the data quality were conducted for all stocks
requested under ToR {3) by the EWG 149 eyerts. Moreover, JRC team examined the data
coverage and quality of the fisheries and survey data. Results of the evaluations are reported under
Chapter 7 and at the end of the assessment section of each stock. The main issues found by EWG 14
19 were withthe catch data of both stocks of GSA 11, which did impede to conduct an analytical
stock assessment for these stocks. Issues with catch data of GSA 11 have been repeatedly highlightec
by STECF in previous reports. Moreover, as in the pestce did not ppvide any fisheries data for

GSA 8 (i.e. Corsica); moreover effort data for all French GSA's are absent prior to 2012. Italy in
general did not provide any catch data prior to 2004, no abunddmamass data for small pelagics
before 2008 and no MEDITStador Italian GSA 17 prior to 2002. As a result of not conducting DCF,
Greece did not submit any data for 208012 and submitted only last quarter of 2013. More
detailed issues identified in the data are described at the end of each stock assessmiemssect

Nephrops norvegicus GSA 17 was not assessed on the basis that, owing to hypothesized differing
biological characteristics among sakeas within GSA 17, data have to be compiled for these
separate putative stock units and an assessment of GS&s Iohe stock unit was not considered
appropriate by the EWG 1%9.

In fulfilment of TOR (5), a document with the criteria defined for prioritising the stocks to be assessed
between 2015 and 2017 have been produced. Also, a table with the list of tbhkssppoposed to be
assessed in 2015, 2016 and 2017, based on the defined criteria, has been included in the report. This
list is provisional and subject to revisions based on the availability and quality of data to be submitted
in all future data calls.

In fulfilment of TOR (6), a MultiAnnual General Depletion Model was explored to produce a
preliminary assessment of the cuttlefisBepia officinalisin the Barcelona maritime district
(comprising the ports of Arenys de Mar, Badalona, Barcelona and Vilateozeltrt) in GSA 6. The
model is able to satisfactorily fit the data and the diagnostics of the final model show that the catches
(in number) can be reasonably predicted and that predictions are unbiased. The evolution of the
vulnerable biomass of cuéfish shows an increase in the last 10 years of the series, probably linked
to a decrease in the fishing effort (and therefore fishing mortality) exerted by bottom trawlers.

In fulfilment of TOR (7), EWG-18 estimated reference points (fishing mortgliand biomass) for

two stocks, namely anchovy and sardine in GSA 17. Estimation of reference points was done based
on the methodology recently used by ICES for North Sea and Baltic Sea stocks. The same procedur:
was applied to the same stocks during the ®W219 and EWG 139. Several different scenarios

with different values of B, and length of theime series were fitted to the latest stock assessment

data (i.e. data up to 2013). Thgdyvalues ranged from 0.057 to 0.198 for sardine and between 0.225
and 0.429 for anchovy, and were dictated by the choice;jgBBd thelength of thetime series used.
However, EWG 149 did not reach consensus on which scenario should be used to define reference
points (fishing mortality and biomass) for the stockshawy and sardine in GSA 17.

This EWG report will be presented and reviewed during the S3ji®igplenary meeting PLEN 15
01, 1317 April 2015.



2. HANDINGSAND CONCLUSIONSF THEWORKINGGROUP
Findings and conclusion of the STECF EWI® Be reportel under the executive summary and

summed up infable 1.

3. FOLLOWJPITEMS

The text below highlights some issues that arose during the EW® I#eeting and created
difficulties for the meeting or the process of completing the report. The EWG offerfoliosving
comments/suggestions for next year to improve the process for preparing assessments of the
Mediterranean Sea stocks:

Due to the very narrow time interval between data submission deadline (Monday 12 Jan
2015) and the meetings starting date (Morydda9 Jan 2015), access to data was made available to
the experts on late afternoon of Friday 16 Jan 2015. As a result data deficiencies for certain stocks
were not possible to be identified in due time before the meeting and this resulted in assessing less
stocks than initially foreseen.

To overcome such issues, future deadlines for data submissioNtebper Sates should be
set at least one month before the meeting so that access to the compiled data could be given to the
experts 1 or 2 weeks before theeetings stating date. This would allow for identifying errors and

(i) communicate witiMemberSates for acquiring correct data,
or

(i) replace some of the scheduled stocks with others having sufficient data quality.



4. INTRODUCTION

The expert workinggroup on Mediterranean stock and fisheries assessment part 2 STECF WG 14
held its second meeting planned for 202815 in Rome (Italy), 323 January 2015.

The chairman opened the meeting at 09:00 on Monday, 19 January 2015, and adjourned the meeting
by 13.00 on Friday, 23 January 2015. The meeting was attend2@ é&yperts in total, including}
STECF members and a additional 2 JRC experts.

The structure of the present report is in accordance with the terms of reference to STECF, as defined
in the following chapter.

4.1 TERMOF REFERENGORENG-14-19
For the 15 stocks given in Table 4.1.1, the STHBE 1419 is requested to:

ToR 1¢ Update and assess historic and recent stock paramefersthe longest time series possible,
including growth, matuty and natural mortality where needed. Due account shall be given to
technical interactions and description of the multispecies and muHgglars fisheries concerned in
terms of exploitation pattern, deployed fishing effort (trends over time) and allooabf stock
catches among different métiers.

The assessment shall provide the target (biologicalelsmnomic), the precautionary (threshold) and
conservation (limit) reference points, either model based or empirical. The reference points shall be
related to longterm high vyields and low risk of stock/fishery collapse and ensure that the
exploitation levels maintain or restore marine biological resources at least at levels which can
produce the maximum sustainable yield.

Provide the percentage of indiwdls below the minimum size at first capture. Discuss whether a
sizebased reference point could be envisaged for those fisheries with little information available on
total biomass and/or fishing mortality levels. Furthermore, identify some case studiggfoh could

be appropriate to apply sizeased reference points.

Assessment data and methods are to be fully documented with particular reference to the
completeness and quality of the data submitted by Member States as response to the official
Mediterranean DCF data call issued on April and reminded in May 2014.

Data collected outside the DCF and/or delivered to the meeting byHidrscientists shall be used as
well and merged with DCF data whenever necessary and following quality check. Due accthunt sha
also be given to data used and assessments carried out within the FAO regional profectsezbby

the European Commission and Mémber States in particular when using data collected through
the DCF/DCR and EU funded research projects, studies bedtgpes of EU funding.

Raw data used to generate the input data, assessment scripts as well as input files need to be made
available for reproducibility of the assessments and documentation.




Table 4.1.1¢ List of proposed stocks

N° Cl:: QSE Species scientific name GSA Re‘;zrsetr;iigsi?efr:?e PRIORITY

1 | SBR Pagellus bogaraveo S_trait of 2011 Very high
Gibraltar

2 | ANE Engraulis encrasicolus 7 2010 Very high

3 | PIL Sardina pilchardus 7 2010 Very high

4 | NEP Nephrops norvegicus 17 Ther:szge;;lr?]g:tasvious High

5 | MUT Mullus barbatus 1 2010 High

6 | ANK Lophius budegassa 1 Ther:szgesgr(r)]gr:(tasvious High

7 | PIL Sardina pilchardus 9 2012 High

8 | ARS Aristaeomorpha foliacea 11 2010 High

9 | DPS Parapenaeus longirostris 11 2011 High

10 | MUT Mullus barbatus 18 2011 High

11 | PIL Sardina pilchardus 6 2009 High

12 | ANE Engraulis encrasicolus 6 2009 High

13 | ANK Lophius budegassa 6 2011 Medium

14 | ANK Lophius budegassa 5 2011 Medium

15 | NEP Nephrops norvegicus 5 2011 Medium

In case it is not possible to carry out an evaluation of those stocks listeEbia4.1.1, here below it
is provided a reserve list of stocks (Table 4.1.2.).

Table 4.1.2¢ Reserve stock list

FAO

Reference year ofhe last

N° CODE Species scientific name GSA assessment PRIORITY
1 | DPS Parapenaeus longirostris 9 2010 Medium
2 | NEP Nephrops norvegicus 18 2011 Medium
3 | ARA Aristeus antennatus 18 There are no previous Medium
assessments

4 | HKE Merluccius merluccius 1 2012 Low

5 | DPS Parapenaeuongirostris 5 2012 Low

6 | MUT Mullus barbatus 5 2012 Low

! "Reference year" means the most recent year of ihee-series used in the stock assessment.




ToR 2¢ Provide a synoptic overviewn: (1) the fishery; (2) the most recent state of the stock (such
as spawning stock size, recruitment or exploitation level) in relation to the reference points estimated
under ToR 1.1; (3) the source of data and methods and; (4) the management adulicdiniop target,
precautionary and limit reference points.

ToR X Provide short and medium_term forecasts of stock biomass and vield

The forecasts shall include different F scenarios, inter alia: zero catch, the status quo, target to FMSY
or other appopriate proxy for 2015 and 2020 respectively.

Whenever the quality of the data series allows it , produce catch forecasts to get high yield while
avoiding with high probability the risk that SSB falls under Blim. In particular:

bUsing the framework develaa at ICESVKFRAME 2010 adopted in the STECF EWIG, E&timate

the levels of F which minimize the risk of SSB falling below SSBtrigger or crashing the stock and
provide MSY or maximize the total yield from the stock in the long term.

b Estimate the levebf fishing effort by métier which is commensurate to the sustainable steom

and mediumterm forecasts and the implications of the proposed changes.

The simulation by fishery for the abovementioned targets shall be driven either by the most relevant
stock(s) (either in quantity and/or economic value), or the most vulnerable stock or a scientifically
weighed mix of MSY targets for the main species involved in the fishery.

Raw data used to generate the input data for the assessment shall be made avalatie~r for

testing different settings and data scenarios.

ToR 4¢ Review the quality and completeness of all datasulting from the official Mediterranean

DCF data call issued on April 2014. STHWRE 1419 is requested to summarize and concisely
desaibe in detail all data quality deficiencies of relevance for the assessment of stocks and fisheries.
Such review and description are to be based the data format of the official DCF data calls for the
Mediterranean issued on April 2014.

In addition, theSTEGEWG 1419 is requested to:

ToR 5¢ Update the proposed priority list for which stock assessment should be performed in each
calendar year (report STECFQOB. It should be taken into account the criteria identified in the
aforementioned report andhe latest stock assessments carried out by the STECF and the &CM

ToR 6¢ Explore the possibilities to apply daimited stock methods to assess the status of
cephalopods and perform a preliminary assessment for some cephalopod species, witly griem
to Sepia officinalis, Eledone cirrhosa, and lllex coindeBiSA 06.

ToR 7¢ The EU has the intention to adopt a multiannual management plan for small pelagic species
in the North Adriatic Sea. Discuss and propose the most scientifically #48idvalue or range of
values and safeguard points, in terms of F and stock biomass.



5. UPDATRANDASSES3ISTORIENDRECENSTOCRARAMETERSUMMARYSHEETS)

5.1SUMMARY SHEETS

5.1.1SUMMARY SHEET OF RED MULLET IN GSA 1
Species common nhame: Red mullet

Species scientific name  Mullus barbatus
Geographical Sulirea(s) GSA(s): 1

5.1.1.1Most recent state of the stock

State of the adult abundance and biomass

The SSB does not show any significant trendgngd the analyzed period 206813. Abundance and
biomass indices from MEDITS surveys do not reveal any significant trends since 19B4gdut
fluctuations since 200EWG 1419 is unable to fully evaluate the state of the spawning stock due to
the absence of proposed or agreed mgeaent reference points.

State of the juveniles (recruits)

There was an increasing trend in the number of recruits since 2003 to 2010. Afterwards, recruits
number descended at similar values observed at the beginning ofirtiee series. The recruitment
estimated for 2014 is 1385 thousand individuals, slightly lower compared to the aveighe time
series(15,881 thousand).

State of exploitation

The current F (1.31) is larger thap;K0.27), chosen as proxy ofudy and as the exploitation
reference point consistent with long term yield, which indicates that red mullet in GSA 1 is exploited
unsustainably. The size composition of landings indicates that the exploitatonégntratedon age

classes P.
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Red mullé in GSA 1. XSA summary results. SSB and cath are in tonnes, recruitment in 1000s
individuals.



Source of data and methods

The stock of red mullet in GSA 1 was assessed applying an Extended Survivor Analysis (XSA) methc
calibrated with fishery independentdurvey abundance indices (MEDITS). In addition, a-pestd

recruit (Y/R) analysis was carried out. Both methods were performed from the size composition of
landings, transforming length data to ages using ti2Age4 Input data landings and length
frequencies were taken from DCF. Von Bertalanffy growth parameters and levejtit relationship

were taken from parameters estimated for red mullet in GSA 1. Natural mortality (vector) was
estimated using PRODBIOM.

5.1.1.20utlook and management advice
EWG 149 adva S&a GKS NBtSGIyid FTtSSiaQ SFF2NI G2 65 N
proposed Rsylevel, in order to avoid future loss in stock productivity and landings

5.1.1.3Fisheries

Red mullets are among the most important target species for the tfsweries but are also caught

with set gears, in particular trammelkets (about the 14% of the catche§)ver the period 2002013

annual landings oscillated between 100 and 200 tons, with maximum landings in 2009 of around 225
tons. The amount of discasdreported is very low (<2 tons) and represent a maximum of 2% of the
catch. There are no data on length for these discards. In the current stock assessment presented in
section 5.2.1, discards were assumed to be 0.

5.1.1.4Limit and precautionary management refence points
The limit and precautionary management reference point proposed by EWI® 1¢ b, = 0.27,
chosenas proxy of frsyand as the exploitation reference point consistent with high long term yields.

5.1.1.5Comments on the assessment

The detailecassessment can be found in section 5.2.1.



5.1.2 SUMMARY SHEET OF BL-BEKLIED ANGLERFISH IN GSA 1
Species common name: Blaogllied anglerfish

Species scientific namkeophius budegassa

Geographical Subrrea(s) GSA(s): 1

5.1.2.1Most recent state of the stok
This is the first assessmentlabudegassan GSAL.

State of the adult abundance and biomass

The stocksize ranged betweearound 1900-18 individuals. The SSB decreased slightly from 2003
(779 t) to 2012 (403 t) but then increasegain in2013 (503 t).Qurvey indices and commercial
catches indicate increased abundance over 22013. EWG 1419 is unable to fully evaluate the
state of the spawning stock due to the absence of proposed or agreed management reference points.

State of the juveries (recruits)
Recruitmentshowed a slight increase in the number of recruits from 2009 (13802013
(1779-16).

State of exploitation
The Fyq (0.25)is larger than § (0.16), which indicates thdtophius budegass& GSA 1 is fished
unsustairably.

Source of data and methods

The data used in the assessment were: (i) Landings time series2P@@3from OTB; (ii) Age
distributions obtained from slicing of length distributions 2e68®L3 (Figure 5.2.4.6.3.1); (iii)) Set of
natural mortality vectormaturity ogive and growth paramets calculated in the study area during
DCFThe assessment was based on a pseudocohort analysis using the VPA equations, and was carriet
out using the VIT softwar@.leonart and Salat, 1992)ata of number at age were obtained from the
slicing proceduraising the L2agedoftware.A Yield Per Recruit analyses (YPR) (Beverton and Hold,
1957) and Spawning Stock Biomass per Recruit (SPR) (Gabriel et al, 1989) was carried out to calculat
the biological reference pointshkand k1. usingthe output resultsof the VIT.

5.1.2.20utlook and management advice

EWG 1419 proposes §==0.16 (average of age classes 2 t@$)proxy of frsyand as limit reference

point consistent with high yield in the long term, therefddds 02 YYSY R&a (KS NBf SO
be reduced until fishing mortality is below or at the proposegHevel, in order to avoid future loss

in stock productivity and landings. This should be achieved by means of sammltl management

plan taking into account mixefisheries considerations.

5.1.2.3Fisheries

The species is of secondary commercial importan€&SA 1but regularly caught by bottom trawlers
and to, a lesser extent, set nets-82 of the total landings in 2013). Most of the landings correspond
to individuals between 20 and 50 cm, Which are often sold together with. piscatoriugabout 20%

of the catches itGSA Huringthe last years)

5.1.2.4Limit and precautionary management reference points
The limit and precautionary management reference point proposed by EWI® 1¢ ; = 0.16,
chosenas proxy of frsyand as the exploitation reference point consistent with high long term yields.



5.1.2.5Comments on the assessment

It is advisable tancrease the number of years ihe length size distribution datép orderto perform
atuned VPA in futte assessments.

The detailed assessment can be found in sedi@n2



5.1.3 SUMMARY SHEET OF BL-BEKLIED ANGLERFISH IN GSA 5
Species common name: Blaogllied anglerfish

Species scientific namkeophius budegassa

Geographical Subrrea(s) GSA(s): 5

5.1.3.1Most recent state of the stock
This is the first assessmentlafbudegassan GSAS.

State of the adult abundance and biomass

The stoclksize ranged between. 22875-16 individuals, except with a peak of 300°10dividuals in

2009. The SSB increased slightly from 2003 (12.34 t) to 2007 (17.06 t) but then decreased
progressively to 8.17ih 2013 EWG 1419 is unable to fully evaluate the state of the spawning stock
due to the absence of proposed or agreed mamagat reference points.

State of the juveniles (recruits)

Recruitmentshowed agradualincrease from 2004 (147.93-%Go 2009 (192.38-1 followed by an
abrupt decrease in 2010 (109.76°L0from then, recruits have increased smoothly again up to
151.83-16in 2013.

State of exploitation
The Fyq (0.84) is larger than § (0.08), which indicates thatophius budegass& GSA 5 is fished
unsustainably.

Source of data and methods

Landings, tuning fleet (MEDITS) and $izguency distributions: 208-2013. Growth, maturity and
Length-Weight relationshipparameters from the Spanish DCF. Natural mortality: PRODBIOM. XSA,
Y/R and projections: R scripts developed by STECF BX\G 13

5.1.3.20utlook and management advice

The main XSA results are shown in tlgaife below (recruitment, SSB, catch and hansETECF
EWG14ddp NBO2YYSYyRA (KS NBfSGFyld FtSSiaqQ STFF2NI |
the proposed Rsylevel, in order to avoid future loss in stock productivity and landings. This should
be achieved by means of a mudthnual management plan taking into account mbfistheries
considerations.

5.1.3.3Fisheries

Lophius budegassia a typical bycatch specie®f the bottom trawl fishery. This fishery takes two
different anglerfish specied ( budegassand L. piscatorius which are sold in a single commercial
category. These species have relatively high commercial value whereby the discardglayible.

5.1.3.4Limitand precautionary management reference points
The limit and precautionary management reference point proposed by EWI® 1t k; = 0.08,
chosenas proxy of frsyand as the exploitation reference point consistent with high long term yields.

5.1.3.5Comments orthe assessment
As anglerfishes are sold in a single commercial category, the landings correspondirytiegassa
are an estimation based on onboard sampling.
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Blackbellied anglerfishn GSA 5. XSA summary results. SSB and cath are in tonnes, recruitment in
1000s individuals.

The detailed assessment can be found in sedi@n3.



5.1.4 SUMMARY SHEET OF NORWAY LOBSTER IN GSA 5
Species common name: Norway lobster

Species scientific name  Nephrops norvegicus

Geographical Subrea(s) GSA(s): 5 (Balearic Islands)

5.1.4.1Most recent state of the stock

State of the adult abundance and biomass

The stock abundance showed a maximum of 4 Giridlviduals in 2008 with a deacreasing trend until
20122013, with the minimum values of 4.5%ndividuals observed in 2012 The SSBanged
between 40 and 52 t between 2002 and 2011, with the minimum values-8431in the last years of
the data seris (20122013).EWG 1419 is unable to fully evaluate the state of the spawning stock
due to the absence of proposed or agreed management reference points.

State of the juveniles (recruits)
Recruitment showed a maximum of 212 individuals in 2007, with decreasing trend since then.

State of exploitation
The current F (@9) is larger thary 1 (0.17), which indicates that Norway lobster in GSA 5 is exploited
unsustainably.

Source of data and methods

The data used in th&XSAassessment were: (Dandings time series 20013 from OTB; (ii) Age
distributions obtained from slicing of length distributions 2€@213 (Figure 5.2.4.6.3.1); (iii)) Set of
growth parameters calculated in the study area during DCF and (iv) BAEBR'S survey used as
tuning fleet. As both ages 1 and 2 are poorly represented both in the commercial data and in the
survey, they were excluded in the model. 2geas considered as recruitment to the fishery.
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Norway lobsterin GSA 5. XSA summary results. SSBcatidare in tonnes, recruitment in 1000s
individuals.



5.1.4.20utlook and management advice

STECF EWG-#4p NBO2YYSYRA GKS NBtSOryld FtSStaQ ST¥F
below or at the proposedhysylevel, in order to avoid future loss in stock productivity and landings.
This should be achieved by means of a marithual management plan taking into account mixed
fisheries considerations.

5.1.4.3Fisheries

In the Balearic Islands (western Mediterranean), ocoencial trawlers develop up to four different
fishing tactics, which are associated with the shallow shelf (SS), deep shelf (DS), upper slope (US) an
middle slope (MS), mainly targeted to: @picara smaridMullus surmuletusOctopus vulgariand a

mixed fish category on the shallow shelf (80 m); (iij)Merluccius merlucciudiullusspp.,Zeus faber

and a mixed fish category on the deep shelf-BB0 m); (iii)Nephrops norvegicusout with an
important by-catch oflarge M. merluccius Lepidorhombusspp, Lophiusspp. andMicromesistius
poutassown the upper slope (35600 m) and (ivAristeus antennatusn the middle slope (66350

m). The MS fishing tactics coincides with the metier OTB_DWSP; OTB_B&M®Responds to

those days in one of the othdrshing tactics is present (SS, DS and/or Wisle OTB_MDDWSP
corresponds to those days in which one haul in MS and at least one of the other fishing tactics is
performed. The Norway lobster is the main target species in the US and is caught in altidre.me

5.1.4.4Limit and precautionary management reference points

The limit and precautionary management reference point proposed by EWI® 1¢ ; = 0.17,
chosenas proxy of frsyand as the exploitation reference point consistent with high long term yields.

5.1.4.5Comments on the assessment
The detailed assessment can be found in section 5.2.4.



5.1.5 SUMMARY SHEET OF SARDINE IN GSA 6
Species common name: sardine

Species scientific naanSardina pilchardus
Geographical Subrrea(s) GSA(s): 6

5.1.5.1Most recent state of the stock

State of the adult abundance and biomass

SSB in the period 20613, oscillated between 106.5 and 24.1 thousand tons. No precautionary
biomass reference pointeave been proposed for this stock. As a result, EWG9l% unable to
evaluate the status of the stock spawning biomass in respect to these.

State of the juveniles (recruits)

Recruitment oscillated between a peak in 2004 of 71619ia®004 and 12074 (f individuals in
2007. In the last year (2013) recruitment was higher than in the previous years (40849 10
individuals).

State of exploitation

The current F (k3= 1.94) is larger thanvky(0.56). The current exploitation rate (E= 0.70) is much
higher than the reference E= 0.4, which indicates that sardine in GSA 6 is exploited unsustainably.
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Sardine in GSA 6. XSA summary results. SSB and catch are in tons, recruitment in 1000s individuals.

Source of data and methods
Input data for the assessmemtere taken from DCF. XSA and short term forecast were performed in
R using FLR routines and scripts provided by JRC.

5.1.5.20utlook and management advice
EWG 1l | ROAES (GKS NBfSOFyld FtSSiaQ STF2NI | yRy
below or at the proposed level FMSY, in order to avoid future loss in stock productivity and landings.



This should be achieved by means of a marinual management plan taking into account mixed
fisheries effects

5.1.5.3Fisheries

The current fleet (2013) in GSA O&mnposed by 140 units; 2 of them are smaller than 12 m, 120
bigger than 12 m, and 18 are over 24 m. The purse seine fleet has continuously decreased in the last
two decades, from 222 vessels in 1990 to 140 in 2013. It is the smallest units that hayedisdp

Sardine, even ifacinga lowermarket price than anchovy, represents an importaesource forthe

fishery. In the period 2062013 sardine landings ranged between aroun¢d®b t in 2006 and 7500

tin 2009 2010. At present (2013) sardine langaare low, around 9700 t.

5.1.5.4Limit and precautionary management reference points

The limit and precautionary management reference point proposed by EWI® it E = 0.4(.e.
F=0.56) chosenas proxy of isyand as the exploitation reference point consistent with high long
term yields.

5.1.5.5Comments on the assessment

The detailed assessment can be found in section 5.2.5



5.1.6 SUMMARY SHEET OF ANCHOVY IN GSA 6
Species common name: European Anchovy
Species scientific namEngraulis encrasicolus
Geographical Subrrea(s) GSA(dftorthernSpain GSA 6

5.1.6.1Most recent state of the stock

State of the adult abundance and biomass
The results of the assessment were not accepted dysotr fitting of the madel used(see details in
section 5.2.6 of this report).

State of the juveniles (recruits)
Not assessed

State of exploitation
Not assessed

Source of data and methods

The input data used for the adopted modelling approach was total yearly landing of the purse seine
fleet (tons)and a series of abundance indices (acoustic biomass estimates ECOMEZDAY%hd
MEDIAS 20092013). A modelling approach based on the fittimef a norequilibrium surplus
production model (BioDyn package; FAO, 2004) on the series of observed abundance indexes,
allowing for the optional incorporation of an environmental indeXon-Bertalanffy growth
parameters, necessary for the calculation oftural mortality, were estimated with DCF data
collected inGSA 6n 2013, running the last version of the program INBIO 2.0 (Sampedro et al., 2005,
last update 2012 pers. Comm.). Natural mortality was estimated following Pauly (1980)

5.1.6.20utlook and managerant advice
The model was not acceptethusno managemenadvicewasprovided.

5.1.6.3Fisheries

Anchovy is the main target species of the purse seine fleet in Northern Spain due to its high economic
value. Catches in the period 192013 has been highly variableith a minimum of 1900 tons in

2007 and an average of DO tons. Higher catches occurred in the period 19890with catches
between 17000 and 22000 tons. Thereaftecatcheshave been continuously decreasing with three
recoveries in 2002, 2009 and 22 In 2013 shows higher catches1l/8 t, a similar value to the one

in 1990, but it is still not close to the peak of the landings occurred between 199194d Years

with higher landings are usually correlated with a successful and high recruitmeiotd pevhile
unsuccessful recruitment in a given year is correlated with a low level of landihgscatches
evolutionis consistent with the result ahe acoustic assessments.

5.1.6.4Limit and precautionary management reference points
A reference exploitatiomate E=0.4 as proxy ofsgvwas set following Patterson (1992).

5.1.6.5Comments on the assessment

The detailed assessment can be found in sechi@a



5.1.7 SUMMARY SHEET OF BL-BEKLIED ANGLERFISH IN GSA 6
Species common hame: Blackbellied anglerfish

Species scientific name Lophiusbudegassa

Geographical Subrrea(s) GSA(s): 6

5.1.7.1Most recent state of the stock

State of the adult abundance and biomass

The SSB is fluctuatirduring the time series with an average of 510 t. No precautionary biomass
reference points have been proposed for this stock. As a result, EVIS iK4unable to evaluate the
status of the stock spawning biomass in respect to these.

State of the juveniles (recruits)
The recruitment estimated for 2014 is ,800 thousand individals, slightly higher compared to the
series average (1800 thousand).

State of exploitation

The current F (0.91) is larger thap;K0.14), chosen as proxy ofudy and as the exploitation
reference point consistent with high long term yields, which indicates that Hlatlled anglerfish in

GSA 6 is exploited unsustainably. The size composition of landings indicates that the exploitation is
based on age classegtlvith age 0 not fully recruited to the fisheries.
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Blackbellied anglerfish in GSA BSA summary results. SSB and catch are in tonnes, recruitment in
1000s individuals.

Source of data and methods
The stock of blackellied anglerfish in GSA 6 was assdsapplying an Extended Survivor Analysis
(XSA) method calibrated with fishery independent survey abundance indices (MEDITS). In addition, a



yield-per-recruit (Y/R) analysis was carried out. Both methods were performed from the size
composition of trawl ladings, transforming length data to ages using statisticalage slicing script
developed by Scott et al. (2012) during EWGL21Input data landings and length frequencies were
taken from DCF. Von Bertalanffy growth parameters and lemggight relatiorship were taken from
parameters estimated for bladbellied anglerfish in GSA 6. Natural mortality (vector) was estimated
using PROBIOM.

5.1.7.20utlook and management advice
STECFEWG-Wp I ROAASa GKS NBfSGFyld FtSSiaasbdowvbde NI
at the proposed frsylevel, in order to avoid future loss in stock productivity and landings.

5.1.7.3Fisheries

Blackbellied anglerfish is a demersal spec@ssecondary commercial importance in GSA 6, but
regularly caught by bottom trawlers and,ta lesser extent, set nets (mainly trammel ne@yer the

period 20022013 annual landings increased to around 1000 t. Trawl discards in weight are high in
the last three years (2032013) but there are not length frequencies distributions in DCF agsokci

to these discards. In the current stock assessment presented in section 5.2.7, discards were assumed
to be 0.

5.1.7.4Limit and precautionary management reference points
The limit and precautionary management reference point proposed by EWD 1< k; = 0.14,
chosenas proxy of frsyand as the exploitation reference point consistent with high long term yields.

5.1.7.5Comments on the assessment
The detailed assessment can be found in section 5.2.7.



5.1.8 SUMMARY SHEET OF ANCHOVY IN GSA 7
Species commoname: European Anchovy

Species scientific namd=ngraulis encrasicolus
Geographical Subrrea(s) GSA(s): GSA 7

5.1.8.1Most recent state of the stock

State of the adult abundance and biomass
The results of the assessment were not accepted due to mpdet fitting (see details in section
5.2.8 of this report).

State of the juveniles (recruits)
Not assessed

State of exploitation
Not assessed

Source of data and methods

Data coming from DCF (catch at age) for the period ZII3B were used to run an Extended
Survivor Analysis (XSA) as well as a4a models, tuned with PELMED abundance indice@ir32003
Discards were not included in the catchése to lack of consistent information along the period
howeverwhen discard data weravailable the quantitiesof discardsvere considerednhegligible.

Age slicing was redone according to revised-leggth keys derived from new otolith readings
computed at IFREER. Maturity at age and weiglgngth relationship were also estimated from
IFREMER data.aNiral mortality was estimated using both Gislason (2010) and Lorenzen (1996)
equations.

5.1.8.20utlook and management advice
No model was accepted, so that no managemeitice was produced.

5.1.8.3Fisheries

The number of pelagic trawlers strongly decreased a few years ago. While 12 trawlers landed more
than 1t of anchovies each in 2013, only 1 vessel targets small pelagics all year wduledthe

others alternate between snall pelagics and demersal species. As a consequence, the total catches
remained low in 2013. They have been fluctuating around 20G6r the last 5 years. Most
regulations (no fishing activity during the weeRd, length of trawlers, etc.) are fully resped,
possibly with the exception dhe limitation of engine power for trawlers.

5.1.8.4Limit and precauationary management reference points
No reference points defined

5.1.8.5Comments on the assessment

The detailed assessment can be found in secti@mB5



5.1.9 SUMMARY SHEET OF SARDINE IN GSA 7
Species common name: European sardine
Species scientific nameardina pilchardus
Geographical Subrrea(s) GSA(s): GSA 7

5.1.9.1Most recent state of the stock

State of the adult abundance and biomass

No analytical assessment was run due to the recent low level of exploitation (low catches and low
effort due to the absence of market for the current sriled sardines) and to thiact that the
population (composed almost only by ages 0 and\b)analyical assessment was run due to several
data issues. Acoustic estimates showed an intermediate level of biomass in 2014.

State of the juveniles (recruits)
No analytical assessment was run due to several data issues. For the first time, recruits were
pradically absent in the 2014 PELMED survey.

State of exploitation
Not assessed

Source of data and methods
No assessment

5.1.9.20utlook and management advice
No assessment

5.1.9.3Fisheries

The present fishing pressure is very low, landings being lower thantl@d@ to a decrease ithe
averagelength of sardine the fishing effort has strongly decreased. The number of pelagic trawlers
(OTM) decreased and only 1 is now focusing on small pelagics all year round. Most other OTM
alternate between bottom trawling andgtagic trawling.

5.1.9.4Limit and precauationary management reference points
No reference poirdwere defined

5.1.9.5Comments on the assessment

The detailed assessment can be found in secti@mb5



5.1.10 SUMMARY SHEET OF SARDINE IN GSA 9
Species common namEBuropean sardine

Species scientific nameardina pilchardus
Geographical Subrea(s) GSA(s): GSA 9

5.1.10.1 Most recent state of the stock

State of the adult abundance and biomass

Fishery independent information regarding the state of sardingGBA 9was derived from the
international survey MEDITS in term of estimated trend in density and biomass. The estimated
biomass indices reveal a clear decreasing trend. The outptite ceparable/PA confirm this trend.

State of the juveniles (recruits)
Also fa the recruits the outputs ofthe separablé/PA showed a clear decreasing trend from 2006 up
to now.

State of exploitation

EWG 1419 Wnsider E=0.4 as limit management reference point consistent with high long term yields
for small pelagic species. Tka&ploitation rate for sardine in GSAwas higher than the reference
point in any of the scenario testedo the stock was considerezkploited unsustainablyAnyway
without an independent source of information especially coming flamEchaesurvey the reslis of

the present assessment should be considessdjualitativebut not reliable as absolute estimates.

Source of data and methods

Data from DCF provided at EWI& 19 containing information on sardine landings and the respective
age structure for 200@013 were used. A vector of natural mortality value by age was obtained using
Gislason method (Gislason et al.,2010). Catch at age, weight at age, mortality at age and maturity at
age data for the 2002013 period were compiled for age classes 0 to 4+ a®dl s input data for

the Separable VPACatches belonged mainly to age 1 class. Separable VPA was compufedrfor
different scenarios of F terminal: 0.3, 0.5, 0.7 and 1.0 considering as S terminal value 1 and a
referenceage for unit selection, the fitage at which the selection pattern may be regarded as fully
recruited and subsequently flat equal to 3. The computation was madepgjBct software and the

FLR libraries.

Summary of the stock assessment
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Sardine GSA %eparable VPAummary results. SSB and catch are in tonnes, recruitment in 1000s
individuals.The outputs of Separable VPA can be considered valid only for the estimates of the
harvest level while they should be considered only as trend in term of recruits and SSB.

5.1.10.2 Outlook and management advice
STECFEWG-WMp I ROAAaASa GKS NBfSOFHyld FtSStaQ STFT2NI
at the proposed frsylevel, in order to avoid future loss in stock productivity and landings.

5.1.10.3 Fisheries

In the GSA, sardineis mainly exploited by purse seiners. Due to its low economic value, however,
sardine does not represent the main target species for this fleet, while anchBagrgulis
encrasicolus is the most important species exploited by this fishery. The fishiagosestarts in
spring (March) and ends in autumn (October). Favourable weather conditions and abundance in the
catches can extend the fishing activity to the end of November. However, the maximum activity of
the fleet is normally observed in the summerr@ae is also a bgatch in the bottom trawl fisheries.
However, the landings yielded by these metiers are very low (about 1%) in comparison to those by
purse seiners. Pelagic trawling is not carried out in the &SA

5.1.10.4 Limit and precautionary management ference points
A reference exploitation rate E=0.4 as proxy of FMSY was set following Patterson Q€8igd
commentsare to be found inthe assessmergection (5.2.1Q)

5.1.10.5Comments on the assessment
Data provided from DCF at the EWG1BAcontained information on total landings and catch at age
of sardine in GSA for the years 2002013. Despite data available were enough to perform an
Extended Survivor Analysis (XSA) the lack of corresponding abundance indexes for the same period.
usefulfor model tuning, led to the decision of consider the opportunity to assess the species using a
Separable VPA approach. Tuning data should be derived from the data collected during surveys at sea
and in the case of small pelagic species especially withdbastic survey. It would therefore be wise
to planacoustic survegampaigns also in the GSAalong the lines of those currently made in other
Italian areas (i.e. MEDIAS surveys in the Adriatic Sea and Strait of Sicily).

The detailed assessment canfleend in section 5.2.10



5.1.11 SUMMARY SHEET OF DEEP SEA PINK SHRIMP IN GSA 9

Species common namBeep sea pink shrimp
Species scientific naméarapenaeus longirostris
Geographical Subrea(s) GSA(s): GSA 9

5.1.11.1Most recent state ofthe stock

State of the adult abundance and biomass

Stock assessment has been performed applying Extended Survivors Analysis (XSA) to the DCF data:
landings for the period 2008013.According to the XSA results, S8Bmates showed an increasing
pattern since 2008, with a high peak in 20MEDIT$ndicesshow very high values in 202013. No
precautionary biomass reference points have been proposed for the Deep sea pink shrimp stock.
Therefore, STECF EWGI1P4is unable to fully evaluate the statustbé stock spawning biomass with
respect to the precautionary approach.
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Deep sea pink shrimBSA 9XSAsummary results. SSB and catch are in tonnes, recruitment in 1000s
individuals.

Sate of the juvenile (recruits)

From landing data, recruitment is indicated to have increased over time and a strong year class was
observed in 2011 (424.8 millions). Survey data confirm this positive trend. Relative indices for age O
from MEDITSndicated a general fluctuating trend s® 1994, with three main recruitment peaks in
1998, 2003 and 2005. Since 2009, very high abundance of recruits was detected.

State of exploitation

STECF EWG -19 proposes the estimatedo=0.71 as limit management reference point for
sustainable expltation, consistent with high long term vyield (& proxy). According to the F
estimates obtained with XSAgf (0.69)was below the estimated reference value qfifn 2009,
2011 and 2013 and slightly above in 2010 and 2012. SE®BE-1419 considers tb stock has been
harvested sustainably, consistent with high long term yield and lower risk of stock collapse.



Source of data and methods

An XSA analysis was performed using 28063 DCF data (biomass landed and age composition of
the catches), tuned wh fishery independent abundance indices (MEDITS survey). A vector of natural
mortality was obtained applying PRODBIOM. In addition, Yield per Recruit (YPR) analysis was
performed for the estimation ofd (i.e. proxy of fsy).

5.1.11.20utlook and managment advice

EWG 1419 advises to not increase the current level of effort of the relevant fleets, in order to avoid
future loss in stock productivitySuch advice shall be considered when rratthual management
plan taking into account mixefisheries &ects will be designed.

5.1.11.3Fisheries

Deep sea pink shrimp is one of the most important target species of the fishery carried out on the
shelf break and upper part of continental slope of GSA 9. The species is exclusively exploited with
otter bottom trawling.P. longirostridelongs to a fishing assemblage distributed from 150 to 350 m
depth, where the main target species are European hakerluccius merlucciysHorned octopus,
Eledone cirrhosand Norway lobsterNephrops norvegicust greater deths. In the last four years

the total landing ofP. longirostrisn GSA 9 showed an evident increasing trend, with a maximum of
621 tons in 2012. The landing is mainly composed by adult individuals over the size at first maturity,
while discarding represents, on average, about 10% of the total biomass caught.

5.1.11.4Limit and precautionary management points
The limit and precautionary management reference point proposed by EWI® 1¢ b, = 0.71,
chosen as proxy ofjkyand as the exploitation reference point consistent with high long term yields.

5.1.11.5Comments on the assessment
The detailed assessment of the spedre&SA can be found in section 5.2.11 of this report.



5.1.12 SUMMARY SHEET OF GIANT RED SHRIMP IN GSA 11
Species common name: Giant red shrimp

Species scientific name  Aristaeomapha foliacea
Geographical Subrrea(s) GSA(s): 11

5.1.12.1 Most recent state of the stock

Due to inconsistency in the short data seri8$ECF EW®GH-19 decided to do not perform the
assessment of this stock. Medits survey indices show a variable pattembuofdance (n/h) and
biomass (kg/h) without an increasing trend in the last years.

State of the adult abundance and biomass
The assessment from the SURBRlysison MEDITS survey data do detect a decreasing trend in SSB
from 2002 to 2007, followed bgn increasing pattern in recent years.

State of the juveniles (recruits)
Recruitmentshows high fluctuations in the whole time series with a peak in 2002

State of exploitation
Fishing mortality (F;) estimated by SURBA on MEDITS 1883 did not show anglear temporal
trend, fluctuating beween 0.23 and 1.58.

Source of data and methods

Considering the data quality and the inconsistences in the landing aadbtaking in to account that
for GSALL a specific requedhor a deep revision ofhe data was dien requested STECF EWG-19
decided to do not perform the assessment.

5.1.12.2 Outlook and management advice
EWG 1419 did not provide advice agiant red shrimpn GSA 11

5.1.12.3 Fisheries

The GSA 11 fishing fleet is made up by about 1300 boats, 150 of which are small medium and big
GNJ} 6f SNE® ! RYAYA&UNr GAQSt e @©SaasSta oStz2y3a G2
La Maddalena, Olbia, Oristano and Porto Tor@ther important ports are Alghero, Porto Torres, La

[ F£SGaGl |y RThd diayt ile@ shyimipAi2aChigidlue species, being a target of a specific
deep trawl fishery in the whole GSA 11. The big trawlers of GSA11 operate all the week from Monday
to Friday accommhing daily or bdaily fishing trips and delivering products to local markets.

Moreover, due to the distance of the fishing grounds to the main portsof the western cost and the
dominant weather conditions, the fleet targetingy. foliaceashows some sesnal variations, with

more time spent at sea from mid spring to radtumn. The big trawlers of GSA11l operate all the
week from Monday to Friday accomplishing daily edaily fishing trips and delivering products to

local markets. Trawidhing effort(KW*fishing days) is decreasing since 2004 with the lowest values
achieved in 2013Annual landings of giant red shrimp show a maximum of 170 tons in 2005 followed
by a gradual decline in the successive years. The lowest value (63.3 t) was obtainei in 201

5.1.12.4 Limit and precauationary management reference points
No reference pointsvere calculated during EWG 1.

5.1.125 Comments on the assessment
The detailed assessment can be found in sechi@nl?2.



5.1.13 SUMMARY SHEET OF DEEP SEA PINK SHRIMP IN GSA 11
Speciegommon name:  Deepwater rose shrimp (FAO)

Species scientific name: Parapenaeus longirostris

Geographical Subrea(s) GSA(s): 11

5.1.13.1 Most recent state of the stock

Due to inconsistency in the datame series STECF EW@®4-19 decided notto perform the
assessment of this stockIEDITSsurvey indices show a variable pattern of abundance (n/h) and
biomass (kg/h) without an increasing trend in the last years

State of the adult abundance and biomass

According to the MEDf data (SURBA analys&3$B was at the lowest levels in fidb n & -1696)ch d n
It started increasingapidy in 1997 to peak in 1999. Since then SSB declined to achieve the lowest
value in 2008. In the perod 2012 there was an increasn SSB followed by a reduction in 2013.

State of the juveniles (recruits)
Recruitment during MEDITS show peaks in 1998 and 2010 without any temporal trend.

State of exploitation
Fishing mortality fp.2) estimated by SURBA on MEDITS 1883 did not show any clear temporal
trend, fluctuatingbeween 0.7 and 2.0.

Source of data and methods

Considering the data quality and the inconsistences in the landing data (numbeage atize
structures) and taking to account that for GSA1 a specifimeedfor athoroughrevision and ugate
of dataisrequired, STECF EWG-19 decided noto perform the assessmerior this stock

5.1.13.2 Outlook and management advice
EWG 1419 did not provide advice on deegea pink shrimp in GSA 11

5.1.13.3 Fisheries

The GSA 11 fishing fleet is made up by about 1300 boats, 150 of which are small medium and big
GNJ} 6f SNE® ! RYAYA&UNr GAQSt e @©SaasSta oStz2y3a G2
La Maddalena, Olbia, Oristano and Porto Tor@ther important ports are Alghero, Porto Torres, La

[ Lt Shal Iy RThd degise® pink ahkirgpGs2oe of the most important target species of

the fishery carried out on bottoms of the upper slope and it is part of an important fishing
assemblage targeted exclusly by trawlers. The discard fraction is composed of species such as
Glossanodon leioglossus, Capros aper, Galeus melastomus and Raja sp.

The big trawlers of GSA11 operate all wéakg from Monday to Friday accomplishing daily or bi

daily fishing tripaand delivering products to local markets. The sizkd and small trawlers perform

daily fishing trips, before the sunrise until the early morniggnainingsometimes two days at sea.
Moreover, due to the distance of the fishing grounds to the main pofthe western cast and the
dominant weather conditions, the fleet targetiri®y longirostrishows some seasonal variations, with

more time spent at sea from mid spring to madtumn. Some large trawlers move seasonally to
different fishing grounds farém the usual ports.

Fshing effort (KW*fishing days) is decreasing since 2004 with the lowest values achieved in 2013.
Total landings of deep see pink shrimp according to DCF data shows a peak of 552 tons in 2005
followed by a fast decline in the sucses years. The lowest value (23.2 t) was obtained in 2013.



5.1.13.4 Limit and precauationary management reference points
No reference poits calculated during EWG -14.

5.1.13.5 Comments on the assessment
The detailed assessment can be found in sech.2.13.



5.1.14 SUMMARY SHEET OF NORWAY LOBSTER IN GSA 17
Species common name: Norway lobster

Species scientific namblephrops norvegicus

Geographical Subrrea(s) GSA(s): GSA 17

5.1.14.1 Most recent state of the stock
No previous assessmerpsrformed

State of the adult abundance and biomass
Not assessed

State of the juveniles (recruits)
Not assessed

State of exploitation
Not assessed

Source of data and methods
Not assessed

5.1.14.2 Outlook and management advice

Nephrops norvegicusn GSA 1#&as not assessed on the basis that, owing to differing biological
characteristics among areas within GSA 17, data have to be compiled for these separate areas and an
assessment of GSA &% one stock univas not considered appropriate

5.1.14.3 Fisheries
Nephrogs norvegicuss exploited by bottom trawls in the entire GSA 17 and by baited traps/creels in
the northeastern channels of Croatia.

5.1.14.4 Limit and precauationary management reference points
Not assessed

5.1.14.5 Comments on the assessment

Nephrops norvegicusl GSA 17 was not assessed on the basis that, owing to differing biological
characteristics among areas within GSA 17, data have to be compiled for these separate areas and an
assessment of GSA &% one stock univas not considered appropriate

The cetailed information can be found in section 5.2.14.



5.1.15 SUMMARY SHEET OF NORWAY LOBSTER IN GSA 18
Species common name: Norway lobster

Species scientific namblephrops norvegicus

Geographical Subrea GSA: 18

5.1.15.1 Most recent state of the stock

State ofthe adult abundance and biomass

The SSB pattern observed in the XSA results is rather stable trend from 2006 ttn20&3absence
of proposed and agreed precautionary management references, STECF EMY@& 1hable to fully
evaluate the status of SSB.

State of the juveniles (recruits)
Recruitment showed a decreasing trend from 2007 to 2013 .

State of exploitation

STECF EWG-19 proposes E 0.14 as limit management reference point (basjg) fof exploitation
consistent with high long term yield. @&n the results of the present analysis (Fcurrent (2013) =
0.85), the stock is considereeiploted unsustainablyduring the period 2002013. EWG 149
NEO2YYSYyRa (KS NBtS@Oryd FtSSiaQ STFaNdordér2zo 0S5
avoid future loss in stock productivity and landings. This should be achieved by means of-a multi
annual management plan.
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Norway lobster in GSA 18. XSA results: Recruitment, SSB, CatchS&8®I &hd catch are in tonnes,
recruitment in 1000s individuals.

Souce of data and methods

The data used in the analyses were from trawl surveys (time series of MEDITS survey from 1994 to
2013) and from fisheries. The stock is assessed by XSA method in 2007 and 2013. A sex combine
analysis was carried out. The growth gareters used are femaleg£62 mm;k=0.19; t=-0.5; males

Lin=80 mm;k=0.17; =-0.5.

Parameters of the lengtiveight relationship were a=0.5749, b=3.1626 for sexes combined (length in
cm).



A vector of natural mortality was calculated using the PRODBdpproach.

The XSA was calculated on the age range between 1 and 7+, as these were the age classes mos
represented in the catches. Thg,fwas calculated considering age$.1

Management reference points were estimated by an YPR implemented in FLR.

5.1.15.2 Cutlook and management advice

STECFEWG-Wp I ROAASa GKS NBfSOFHyld FtSStaQ STFT2NI
at the proposed frsylevel, in order to avoid future loss in stock productivity and landings. This should
be achieved bymeans of a multannual management plan taking into account mbfistheries
considerations.

5.1.15.3 Fisheries

In GSA 18, Norway lobster is only targeted by trawlers on offshore fishing grounds. Norway lobster
may ceoccur with other important commercial species ®l. merluccius lllex coindetii Eledone
cirrhosa Lophiusspp.,Lepidorhombus bos¢ck. longirostris

In 2008 a management plan was adopted, that foresaw the reduction of fleet capacity associated
with a reduction of the time at sedvailable landing ata are from DCF regulationEWG 2-19
received Italian landings data for GSA 18 by fisheries (listed irb.Pab5.4.4.).

In general, demersal trawlers account for the majoritythed landings. Landings are decreasing from
2007 to 2013.

The fishing effort of trawlers, that is the major component of fishing in the area, is also decreasing.

5.1.15.4 Limit and precauationary management reference points
Limit and precautionary management reference point proposed by EWID 1glwsy= 0.14.

5.1.15.5 Comments on the assessment
The detailed assessment of Norway lobster can be found in section 5.2.15.



5.1.16 SUMMARY SHEET OF RED MULLET IN GSA 18
Species common name: Red mullet

Species scientific nam®lullus barbatus

Geographical Suarea GSA: 18

5.1.16.1 Most recent state of the stock

State of the adult abundance and biomass

XSA indicates an increasing biomass in recent years that is also in line with survey kholoeger,
EWG 1419 is unable to fully evaluate the state of the spawning stock due to the abs#mroposed
or agreed management reference points.

State of the juveniles (recruits)
XSA results indicates a huge recruitment peak in 2012 in accordance with the observation in the trawl
survey time series .

State of exploitation

EWG 1419 proposedr0.1 = 0.45 as proxy ofidvand as the exploitation reference point consistent

with high long term yields. Taking into account the results obtained by the XSA and ALADYM analysis
(current F corresponding to the F in the 2013 is around 0.48), the stamn&dered exploited at

levels close to sustainability.
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Source of data and methods

Available landing data collected uerdthe DCF refer only to the western side of the GSA 18.
Commercial data from the eastern side of the GSA for the same period were not available from FAO
Fishstat. Survey data were availalbe the whole area from 1996 to 2013.

Growth parameters (k=30 cm;k= 0.4; p =-0.3) were used and a natural mortality vector M was
estimated using PRODBIOM and a maturity vector by age derived from the maturity at length
estimated within DCF.

The analysis was performed with the assumption that the catch at agetste on the Eastern side

of the GSA was the same of the Western side. A sensitivity analysis has been performed, assuming
the Eastern landings to be the 5%, 10% and 20% of the Western side landings.

XSA model has been appliemithe three scenariosTheresult were rather similar in terms of SSB, R
and F and thughe run with the Eastergatchesassumed to bequal to 10% of thee of theWestern

side has been used for advice and to parameterize ALADYM simulation model in order to provide a
set of managerant scenarios by fleet as required by ToR 3.

5.1.16.2 Outlook and management advice

EWGlaup NBEO2YYSYyRa GKS NBtS@OIyd FtSSGaQ STFF2NI
the proposed FMSY level, in order to avoid future loss in stock producivityandings. This should

be achieved by means of a mudthnual management plan taking into account mietheries
considerations. Catches and effort consistent with FMSY should be estimated.

5.1.16.3 Fisheries

Red mulletin GSA 18s mainly targeted by trawlerand to a much lesser extent by small scale
fisheries using gill nets and trammel nets. Fishing grounds are located along the coasts of the whole
GSA 18.

Red mullet ceoccurs with other important commercial species IRagellus spEledone spOctopus

sp., M. merlucciusetc.

5.1.16.4 Limit and precAutionary management reference points

Limit and precautionary management reference point proposed by EWI® iglivsy= 0.45.

5.1.16.5 Comments on the assessment

The detailed assessment can be found in seci@nl6.



5.2 STOCK ASSESSMENT

5.2.1 STOCK ASSESSMENT OF RED MULLET IN GSA 1

5.2.1.1Stock Identification

Due to a lack of information about the structure of red mullet population in the western
Mediterranean, this stock was assumed to be confined within the GSA 1 boun{faiges2.1.1.1).

Red mullet in the GSA 1 is distributed on the coastal zone, and it is more abundant on the eastern
part of the GSA 1 (Fig. 5.2.1.1.2).
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Figure 5.2.1.1.1. Geographical localization of GSA 1.
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5.2.1.2Growth

The parameters selected for the analyses were the same used in the last assessment done during
EWGL11-12 meeting and are the followingi&=34.5, k=0.34,+-0.143, lengthweight parameters are:
a=0.00624, b=3.1597 (data source: Spanish DCF).

5.2.1.3Maturity

No new information was presented during EVW&19. Maturity ogive used is the same used in the
last assessment. Size at first maturity (50%) is around 1®thlength T and an age of 1.3 years
old.

Age 0 1 2 3 4+
Maturity | 0.46 0.76 1 1 1

5.2.1.4Fisheries

5.2.1.4.1 General description of the fisheries

No updated information was available to EWW&19. Red mullets among the most important target
species for the trawl fisheries bigalso caught with set gears, in particular trammels (about the

14% of the catches). From official data, the total trawl fleet of the geographicahre#bh GSA 1
(Northern Alboran Sea region) is composed by about 170 boats (data compiled in1EXXg

Smaller vessels operate almost exclusively on the continental shelf (targeting red mullets, octopus,
hake and sea breams), bigger vessels operate almost exclusively on the continental slope (targeting
decapod crustaceans) and the remaining can operatetindity on the continental shelf and slope
fishing grounds. Red mullet is intensively exploited during its recruitment from August to November.



5.2.1.4.2 Management regulations applicable in 2@

Trawl fisheries in GSAF NB NXB 3dzf  § SR 06 @& & h NsRefl jh theé Spanish @fficialk H n
Bulletin (BOE n° 313 29 December 2012) containing an Integral Management Plan for Mediterranean
fishery resources. To the traditional fisheries regulations already in place (e.g. the daily and weekly
fishing effort limited tol2 hours per day five days a week; trawl cod end 40 mm square mesh or 50
mm diamond stretched mesh; engine power of maximum 373 kW; license system; minimum landing
size of 11 cm TL).

Minimum landing size for red mulletéstablished at 11 criiLfrom the (E Regulation 1967/2006.

5.2.1.4.3 Catches

5.2.1.4.4 Landings

Landings data were reported to EWI@-19 through the Data Collection regulation. The majority of
landings are for OTB and GTR and are provided for-2002. Landings by trammel nets represent in
average around4% of the total catobsexcept in 2012 when trammel nets represent@&eund30%

of the total catch.

Table 5.2.1.4.4.1 Red mullet in GSA 1. Annual landings (in tons) by fishing technique as reported to
EWGL14-19 through the DCR data call.

LHP PS GTR OTB
2002 14 81
2003 20 119
2004 15 113
2005 18 94
2006 19 105
2007 18 130
2008 17 136
2009 2 23 203
2010 1 14 187
2011 1 18 182
2012 1 34 73
2013 1 0.3 14 116

The time series of landings data (tons) by gear for the period 2003 is shown in Figure
5.2.1.4.4.1. Total landings oscillated between 100 and 200 tons,amthAximum landings in 2009 of
around 225 tons.
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Fig. 5.2.1.4.4.1 Annual landings (in tobg)fishing technique as reported to EW&19 through the
DCR data call

DCF data on length structure of red mullet in GSA 1 are provided forZBfor OTB and for 2009
2013 for GTR, and are shown in Figure 5.2.1.4.4.2.
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Fig. 5.2.1.4.4.2. Red mulle» GSA 1. Length frequency distributions of the landings from 2003 to
2013 for OTB and GTR from the DCF.

DCF data on age structure of red mullet from OTB and GTR in GSA 1 were available for the same
period as length data, and are shown in Figure 5.24134
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Figure 5.2.1.4.4.3. Red mullet in GSA 1. Age frequency distribution of the landings (OTB and GTR) a
obtained from DCF.

5.2.1.4.5 Discards

Discards data were reported to STECF EWKG91through the DCF. There is information on OTB
discards from 2008 to 2@ (Table 5.2.1.4.5)1 The amount of discards reported is very low (<2 tons)
and represent a maximum of 2% of the catch. There are no data on lengtrefdiscards.

Table 5.2.1.4.5.1Red mullet in GSA 1. Annual discards (in tons) as reported to IEWVS through
the DCR data call.

2008 | 2009 | 2010 | 2011 | 2012 | 2013
Discards 0.1 11 0.01 0.1 1.69 0.3

5.2.1.4.6 Fishing effort

Trawl (OTB) antrammel net (GTR) fishing effort data for GSA 1 was submitted by quarter, area,
gear, fishery and vessel length classtha years 2002013 in the new data callh€ total trawl fleet

of the geographical subrea GSA 1 (Northern Alboran Sea region) is composed by about 170 boats
(data compiled in EWE1-12).

Data for the number of vessels and effort are shown in the following table and figure. The reduction
in fishing effort is apparent only for OTBhe number of vesselspminaleffort and GT days at sea of
OTB and GTR fleet in GSAL in the period 2B & presented in Table 5.2.1.4.6.1



Table5.2.1.4.6.1Number of vessels, nominal fishing effort and capacity by.gear

OoTB 2009 | 2010 2011 2012 2013
number vessels 170

Nominal effort kW x days at sea (000s) 5096 | 5269 5079 4675 4372
GT x days at s€800s) 1521 | 1568 1508 1395 1295
GTR 2009 2010 | 2011 | 2012 2013
number vessels 184 175 193 180 206
Nominal effort KW x days at sea (000s) 415 364 402 393 468
GT x days at sea (000s) 34 30 32 32 37
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Fig.5.2.1.4.6.1Number of GTR vessels by fleet segmer@8A Huring the period 2009 to 2013.
5.2.1.5Scientific surveys

MEDITS

5.2.1.5.1 Methods

Since 1994 standard bottom trawl surveys have been conduct€dSA 1in spring, following the
general methodology of the MEDITS protocol described in Bertegndl. (2002). In GSA 1 the
following number of hauls was reported per depth stratum in the DCF 2014 data call:

Table 5.2.1.5.1.]Number of hauls per year and dipstratum inGSA 119942013.

MEDITS_ES_GSAQ294 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 201C 2011 2012 2013 2014
30-50 3 1 2 2 2 2 2 4 4 4 4 2 3 4 4 2 3 3 3 3 4

50-100 6 5 5 7 6 9 6 7 8 122 8 8 9 8 8 8 6 6 8 11 14
100-200 3 3 3 5 5 5 5 6 8 8 5 6 6 7 7 7 4 4 4 5 7
200-500 8 9 11 10 8 11 13 10 11 9 13 11 14 13 12 13 6 8 8 10 14
500-800 8 10 13 10 13 12 13 13 15 14 13 11 19 13 12 9 7 7 8 10 13

Data were assigned to strata based upon the shooting position and average depth (between shooting
and hauling depth). Catches by haul were standardized to 60 minutes hauling duration. The
abundance and biomass indices BBA were calculated through stratified means (Cochran, 1953;
Saville, 1977). This implies weighting of the average values of the individual standardized catches and
the variation of each stratum by the respective stratum areas in each GSA:



Ysta (Yi*A)/ A
V(Yst) 3 (Ai2 *si2/ni)/ A2
Where:
A=total survey area
Ai=area of the-th stratum
si=standard deviation of theth stratum
ni=number of valid hauls of theth stratum
n=number of hauls in the GSA
Yi=mean of the-ih stratum
Yst=stratifiednean abundance
V(Yst)=variance of the stratified mean

The variation of the stratified mean is then expressed as the 95 % confidence interval: Confidence
interval = Yst * t(student distribution) * V(Yst) / n

Length distributions represented an aggregatigsum) of all standardized length frequencies
(subsamples raised to standardized haul abundance per hour) over the stations of each stratum.
Aggregated length frequencies were then raised to stratum abundance * 100 (because of low
numbers in most stratagnd finally aggregated (sum) over the strata to the GSA.

5.2.1.5.2 Geographical distribution
No specific analyses were conducted during STECF EY8G14

5.2.1.5.3 Trends in abundance and biomass

Fishery independent information from the MEDITS surveys in the period-2@P3 was used to

derive indices of abundance and biomass for red mullet in GSA 1. Both abundance and biomass do
not reveal any significant trends but have fluctuated in the areanduthis period witha maximum

values in 2006.
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5.2.1.5.4 Trends in abundance by length or age
The following Figure 5.2.1.5.4.1 displays the stratified abundance inaficed mullet in GSA 1.

4000 - GSAO01 MUT 4000 - GSA01 MUT

3500 - 3500 -

3000 - 3000 |
—2004
= 2005

2006

1500 2007
1000 - /\ 2008
500 - ) S /\

0 - 0 e JAQ—#A -

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Total length (cm) Total length (cm)

« 2500 - 2500 |

g
T 2000 -

=}
< 1500

2000 -

num/km2

1000 -

500 -

4000 1 GSA01 MUT 4000 1

3500 - 3500 -

GSA01 MUT

3000 - 3000 -
——1999 2500 4 ——2009
——2000 —2010

2001 2011

=]
<
1500 o2 1500 oo
1000 | 2003 1000 - 2013
500 500 - /
0 e e 0 -~ ﬂm e

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Total length (cm) Total length (cm)

« 2500 -
€

=
T 2000 -

num/km2

2000 -

Fig. 5.2.1.5.4.1. Red mullet in GSA 1. Stratified abundance indices by siz201994

5.2.1.5.5 Trends in growth
No specific analyses were conducted during STECF EY9G14

5.2.1.5.6 Trends in maturity
No specific analyses were conducted dgrBTECF EWG14.

5.2.1.6Assessment of historic stock parameters
5.2.1.6.1 Methods XSA

5.2.1.6.2 Justification

FLR libraries were employed in order to carry out an XSA based assessment (Darby and Flatmar
1994). This stock was assessed the last time during in EWI@: XISA was performed using as input

data the period 2002010. XSA has been carried out for thisckton 2014 (STECF EW&)2% using

as input data the period 2003013 for the catch data and 202913 for theMEDIT$uningfleet.

5.2.1.6.3 Input parameters

Input data were taken from DCF: total landings (OTB and GTR) for the perioc@ 2®)3combined

with the available annual length frequencies per yedihe OTB length frequency distribution
available was for the period 2003 to 201Since GTR length frequency data are available only from
2009 to 2013, we have assumed the same GTR length frequency distribatithre fperiod 2003 to
2008 as a mean dhe length frequencies from 2002013, taking in account the relative importance

of GTR catches in the different yeafs.combined length frequency (OTB and GTR) data has been
used for the analyses (Figuse2.1.6.3.1).
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Fig. 5.2.1.6.3.1. Red mullet in GSA 1. OTB and GTR length frequencies for the period 2003 to 2013.

The growth parameters used for VBGF werg=34.5, k=0.34,0t-0.143, lengthweight parameters

are: a=0.00624, b=3.159The annual legth distributions of the landings and survey data were
transformed to ages by slicing using L2Age4 and are shown in Figure 5.2.1.6.3.2 and Figure 5.2.1.6.3.:
respectively. Age class 1 was the smallest age fully recruited and age classes 1 and 2 repiesented
90% of the catch in number. A group plus watat age 4.
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Table 5.2.1.6.3.lists the input parameters to the XSA, namely landings, catch number at age, weight
at age, maturity at age, natural mortality at age and the tuning series at age (MEDITS). Natural
mortality values (vector) were computedtwithe PRODBIOM routine.

Table 5.2.1.6.3.1Red mullet in GSA Input data to the XSA model.

Catch (1)
2003 | 2004 |2005 |2006 |2007 |2008 |2009 |2010 |2011 |2012 |2013

139.4 | 128 112.3 | 123.7 |148.1 | 153 226.4 |200.3 |200.1 |106.8 |130

Catch numbers at agdlumbers*10**-3

2003 2004 2005 2006 2007 | 2008 2009 | 2010 2011 | 2012 2013
0 0 28.3 29 163.8 | 110.2 | 234.4 | 206.6 | 1226.4| 798.9 | 23.9 75.1
1 1260.1 | 2393.9 | 1909.3 | 2496.6| 3102.1| 3055.9| 3714 | 3384.6| 4375.6| 1516.7| 2029
2 627.9 395.4 513.3 416.7 | 545.2 | 6154 | 848.1 620 510.4 | 490.9 | 4151
3 164.8 22.3 18 26 14.9 31.6 86.4 47.7 43.6 88.9 55.8
4+ 57.6 0 0 1 0 54 4.5 2.8 2.3 23 7.2

Catch weights at age (kg)

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

0 0 0.012 0.014 | 0.011 | 0.011 | 0.011 | 0.01 | 0.008 | 0.01 | 0.013 | 0.011
1 0.039 0.031 0.036 0.031 | 0.033 | 0.031 | 0.031 | 0.029 | 0.027 | 0.031 | 0.03
2 0.079 0.076 0.077 0.074 | 0.073 | 0.076 | 0.078 | 0.077 | 0.071 | 0.08 | 0.077
3 0.139 0.128 0.119 0.141 | 0.125 | 0.141 | 0.135 | 0.135 | 0.139 | 0.137 | 0.143

4+ 0.196 0.205 0.205 0.22 0.205 | 0.202 | 0.215 | 0.219 | 0.196 | 0.211 | 0.219

Natural mortality (M) at age

2003 2004 2005 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

0 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03
1 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47
2 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35
3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

4+ 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27




MEDITS numbers tune data: effort 100 hours

2003 2004 2005 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
0 11.6 525.7 11.3 533 33.8 55.1 420.9 47 138 0 24.4
1 1334.6 | 5869.8 431.9 11313 | 2821.5| 4690.7| 6525.9| 3298.2| 8075.5| 925.8 | 3682.5
2 294.4 330 114.5 | 1993.1| 970.6 | 1499.5| 1017 432 | 1206.9| 440.8 | 336.8
3 33.6 9.1 12.8 78 138.5 84.8 385.9 12.2 88.4 83.9 321
4+ 0 0 0 0 6.6 8.4 9.9 0 0 0 0

5.2.1.6.4 Results
Sensitivity analyses were conducted to assess the effect of the main parameters, i.e. shrinkage (fse)
and age above which q is independent from age (gage). Values ranging from @.5 {©.5
increasing) for the shrinkage, from O to 2 for rage parameter and from 2 to 3 for the gage parameter
have been tested.

Comparison of trends between the settings has been done. Different combinations between the set
of settings that looked morstable were tested.
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Figure 5.2.1.6.4.1. Red mullet in GSA 1. Sensitivity analytie forain XSAarameters.

As a result, the settings that minimized the residuals and showed the best diagnostics

used for the final assessment, and are thowing:
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The residuals pattern of the MEDITS trawl survey is shown in figure 5.2.1.6.4.2

output were



Log residuals for surveys for Mullus barbatus in GSA 1
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Figure 5.2.1.6.4.2. Red mullet in GSA 1. XSA residuals for the MEDITS survey from 2003 to 2013.

Theresults of the retrospective analysis are shown in Figure 5.2.1.6.4.3
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Figure 5.2.1.6.4.3. Red mullet in GSA 1. XSA retrospective analysis.

The results of the XSA are shown in the figure 5.2.1.6.4.4.
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Figure 5.2.1.6.4.4. Red mullet in GSA 1. XSA$&8B and cath are in tonnes, recruitment in 1000s
individuals.

In the tables 5.2.1.6.4.1 and 2 the population estimateMaflus barbatusn GSA 1 obtained by XSA
are provided.
Table 5.2.1.6.4.1. Red mullet in GSA 1. Stock numbers at age (thoussiedtijnated by XSA.

age 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
0 14878 10371 14198 16219 17156 21030 19256 24257 10782 13129 13421
1 2639.1 | 5311.7 | 3682.4 | 5067.1 | 5683.9 | 6057.5 | 7364.7 | 67319 | 7758.0 | 3283.8 | 46725
2 876.8 604.9 1065.4 766.6 1023.8 | 1051.8 | 1315.6 | 12111 914.5 750.1 816.7
3 214.8 65.2 30.9 312.7 160.4 254.8 212.9 104.6 212.9 136.7 103.9
4 70.4 0.0 0.0 11.9 0.0 43.2 10.8 6.0 111 34.0 12.9

Table 5.2.1.6.4.2. Red mullet in GSA 1. XSA summary results.

Fbart | Recruitment| SSB (t)] TB (t)
2 (thousands)

2003 1.63 14878 191.14| 215.85

2004 1.88 10371 236.7 | 343.43

2005 0.99 14198 277.9 | 417.05

2006 1.17 16219 304.89 | 438.93

2007 1.13 17155 324.14| 471.06

2008 1.15 21030 373.71| 543.7

2009 1.76 19256 395.78 | 554.56

2010 1.46 24257 346.32 | 497.96




2011 1.71 10782 305.49| 413.99

2012 1.27 13129 241.79 | 358.39

2013 131 13421 255 | 368.36

F at age
0 1 2 3 4+

2003 0.00 1.00 2.25 2.73 2.73

2004 0.01 1.14 2.63 0.64 0.64

2005 0.00 1.10 0.88 1.17 1.17

2006 0.02 1.13 1.21 0.11 0.11

2007 0.01 1.22 1.04 0.12 0.12

2008 0.02 1.06 1.25 0.16 0.16

2009 0.02 1.34 2.18 0.79 0.79

2010 0.11 1.53 1.39 1.06 1.06

2011 0.16 1.87 1.55 0.33 0.33

2012 0.00 0.92 1.63 1.51 1.51

2013 0.01 1.18 1.44 1.54 1.54

The XSA results summarized in Table 5.2.1.6.4.2 and in Figure 5.2.1.6.4.4 show maximum stock value
(recruitment, SSB antbtal Biomass)during the period 200810 and then values are stabilising at
previous levels. Considering the whole period signifiant trend in recruitment, SSB and F was
observed R is calculated as the F of the last year (2013)wadequal to 1.31.

5.2.1.7Long term prediction

5.2.1.7.1 Jstification

The yield per recruit (YpR) analysis was run using the NOAA Yield per recruit software @d FLBR
routine. Similarresultswere obtained with both methods ; from FLBRP resulted equal to 0.265

and k; from NOAA routine was equal to 0.27.

5.2.1.7.2 Results
YpR output curve is illustrated in the Figure 5.2.1.7.2.1 while in Table 5.2.1.7.2.1 the mainafesults
the analysis are reported.
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Figure 5.2.1.7.2.1. Red mullet in GSA 1. Yield per Recruit curve.




Table 5.2.1.7.2.1. Red mullet in GSA 1. Summary results of the Yield per Recruit analysis.

F YPR SSB/R B/R Mean Age
Virgin 0 0.000 0.132 0.163 2.17
Foa 0.27 0.013 0.051 0.078 0.99
Finax 0.47 0.014 0.032 0.057 0.73
F20% 0.58 0.014 0.027 0.050 0.64

5.2.1.8Data quality

Data from DCF 2013 as submitted through the Official data call in 2014 wereFiseidg effort data
should be checked. At the present is not possible knowefifiective number of OTB working on GSA
1 due to the different gears used by the same boat during the same quarter.

5.2.1.9Scientific advice

The current F (1.31) is larger thapgi1K0.27), chosen as proxy ofuéy and as the exploitation
reference point consistent with high long term yields, which indicates that red mullet in GSA 1 is
exploited unsustainably.

5.2.1.10 Short term considerations

5.2.1.10.1 State of the stock size

No significant trends in SBwere observed during the period of 208313. No precautionary
biomass reference points have been proposed for this stock. As a result, EM@id4inable to
evaluate the status of the stock spawning biomass in respect to these.

5.2.1.10.2 State of recruitment
The recruitment estimated for 2014 is 12385 thousand individuals, slightly lower compared to the
time series average (15881 thousand).

5.2.1.10.3 State of exploitation

The current F (1.31) is larger thap1K0.27), chosen as proxy ofudy and as the exploitation
reference point consistent with long term yield, which indicates that red mullet in GSA 1 is exploited
unsustainably. The size composition of landings indicates that the exploitation is inasegton age
classes D.

5.2.1.11 Management recommendations

EWGl4mdp | RAasSa (GKS NBfSOlIyd FESSGAQSTF2NI (2 ¢
proposed ksylevel, in order to avoid future loss in stock productivity and landings. This should be
achieved by means of a mulinnual management plan talg into account mixedisheries
considerations.



5.2.2 STOCK ASSESSMENT OF BBEOKED ANGLERFISH IN GSA 1
5.2.2.1Stock Identification

Due to a lack of information about the structure of BHoghlied anglerfish Lophius budegas¥a
population in the western Mditerranean, this stock was assumed to be confined within the GSA 1
boundaries.

— FAO Suatisticai Divisions (red) — GFCM Geographical Sub-Areas (biack)

01 - Northem Alboran Sea | 07 - Guif of Lions 13 - Guif of Eammamet 19 - Westem Ionian Sea 25 - Cyprus Island
02 - Alboran Island 08 - Corsica Island 14 - Gulf of Gabes 20 - Eastem lonian Sea 26 - South Levant
03 - Southem Alboran Sea 09 - Ligurian and North Tyrrhenian Sea 15 - Malta Island 21 - Southem Ionian Sea | 27 - Levamt

04 - Algeria 10 - South and Central Tvrrhenian Sea | 16 - South of Sicily 22 - Aegean Sea 28 - Marmara Sea
05 - Balearic Island 11.1 - Sardinia (west) 11.2- Sardinia (east) 17 - Northem Adriatic 23 - Crete Island 29 - Black Sea

06 - Northem Spain 12 - Northem Tunisia 18 - Southem Adriatic Sea | 24 - North Levant 30 - Azov Sea

Figure 5.2.2.1.1. Geographical localization of GSA 1.
5.2.2.2Growth

Growth parameters of.. budegassavere determined by modal progression analysis based on the
analysis of length frequency distributions pooled for several years from the data collection samples
(Spanish Data Collection Programme) because of the difficulty of obtaining representativé sinaua
frequencies. The values of the von Bertalanffy growth functionG&A 1(combining males and
females) were: i = 102 cm TL, k = 0.15%yrt = -0.05 yr, while the lengthweight relationship
parameters were: a = 0.0232 g ¢rand b = 2.8455.

5.2.2.3Maturity

The proportion of mature individuals by age class (both sexes combined) was determined from the
length-based logistic maturity ogive with parameters o= 2.3454, b = 0.4987, 4 = 4.7 yr,
transformed to ages, based on pooled samples over severatsyédpanish Data Collection

Programme).

5.2.2.4Fisheries

52241 General description of the fisheries

The species is of secondary commercial importan€&SA Lbut regularly caught by bottom trawlers
and to, a lesser extent, set nets-8% of the total landings in 2013 romthe official data, in 2013



the total trawl fleet of the wholeGSA 1(Northern Alboran Sea) comprise an average of 230 boats,
averaging 34 GRT and 175.8 HRost of the landings correspond to individuals between 20 and 50
cm TL which are often sold together with piscatoriugabout 20% of the catches in the area for the
last years) (Fig. 5.2.2.4.1)

5.2.2.4.2 Management regulations applicable i2014

- Fishing license

- Engine power limited to 316 KW or 500 HP

- Meshsize in the cod end (40 mm square or 50 mm diamdaydderogation)
- Time at sea (12 hours per day and 5 days per week)

- Minimum landing size (Spain regulation RD/560/1995, 30 cm TL):

5.2.2.4.3 Catdes

5.2.2.4.4 Landings

In the DCF 2013 data set the two species are reported separately, with commercial landings
apportioned toL. piscatoriusr L.BudegassaThe percentage applied comes from experimental trawl
survey and sampling on board in commercial trawlers. (Spanish Data Collection Programme). During
2002-2013 period, the annual landings lofBudegassan GSA have a decreasing trend followed by

an ircreasing trend from 2011 to 2013. In the total series landings oscillated between 125 and 200
tons (Fig 5.2.2.4.1).
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Fig. 5.2.2.4.4.Blackbellied anglerfishn GSAL. Total annual landingsy fishing gear



Table 5.2.2.4.4.Blackbellied anglerfisin GSA 1Landings by fishing gear from DZIA.3 data call.

YEAR GTR  GNS OTB
2002 3 1.8 160.4
2003 2.7 1.8 192

2004 2.6 1.7 179.3
2005 14 0.9 163.9
2006 1.3 0.9 160.8
2007 14 0.9 148.7
2008 2 1.3 141

2009 3.2 0.8 138.1
2010 2.3 0.4 120.2
2011 172.3
2012 165

2013 3.3 0.6 183.4

5.2.2.4.5 Discards

Discards of anglerfish BSA Jare consideredsmalland nonewasreported in the DCE013data call

and thus they were not included in the assessmémyhow,there are no length frequencies of these
discards because Spain making use of the derogation in the Commission Regulation (EC) No
1581/2004which doesnot obligethe MSto collect detaileddiscarddata forthis speciesdue to the

low level of landings

5.2.2.4.6 Fishing effort

Trawl (OTB) fishing effort data for GSA 1 was submitted by quarter, area, gear, fishery and vessel
length class for the years 20@®13 in the 2013 data call. Data for the length vessel classes VL1224
and VL2440 are shown in the Tabl@.2.4.6.1andFigure5.2.2.4.6.1 The number of vessels atitk

nominal effort of OTB fleet in GSA 1 for the period 228023 , shows a reduction in fishing effort and
number of vessels. (Fig2.2.4.6.).

Table. 5.2.2.4.6.Blackbellied anglerfistGSA 1 Nominaleffort and GTduring 20092013.

2009 2010 2011 2012 2013

Nominal effort | 4067855| 4158857| 3967817 3661382 3367200

GT days at seg 1305178| 1334692| 1274035| 1174291| 1078696
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Fig. 5.2.2.4.6.1Blackbellied anglerfishlGSA 1 Nominaleffort (left) and No of vessels (right) during
20092013.

5.2.2.5Scientific surveys

MEDITS
5.2.2.5.1 Methods

From 1994, the Spanish Institute of Oceanography has performed annual bottom trawl surveys
following the same methodology and sampling geascribed in the MEDITS protocogrries out
about 170¢ 180 hauls in spring. It samples 4 GSAs, inclu@B®g Jarea.Mean stratified abundances

and biomasses by Knhas been computed using the methodology described by Grosslein and Laurec
(1982).

Table5.2.2.5.1 Number of MEDIT$®auls per year and depth stratum @SA 119942013.

DEPTH_STRATUN 1994 1995| 1996| 1997| 1998| 1999 2000| 2001| 2002| 2003
030050 3 1 2 2 2 2 2 4 4 4
050-100 6 5 5 7 6 9 6 7 8 12
100-200 3 3 3 5 5 5 5 6 8
200500 8 9 11 10 8 11 13 10 11 9
500-800 8 10 13 10 13 12 13 13 15 14

0o

DEPTH_STRATUN 2004| 2005| 2006| 2007| 2008| 2009 2010| 2011| 2012| 2013

030-050 4 2 3 4 4 2 3 3 3 3
050-100 8 8 9 8 8 8 6 6 8 11
100200 5 6 6 7 7 7 4 4 4 5
200-500 13 11 14 13 12 13 6 8 8 10
500-800 13 11 19 13 12 9 7 7 8 10




5.2.2.5.2 Geographical distribution
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Figure 5.2.2.5.2.1. Bladlellied anglerfish in GSA Geographical distribution based on bottom trawl surveys
(2014).

52253 Trends in abundance and biomass

Biomass and abundandedices from the surveys showed a different trend, with oscillations along
the data series for abundance indices (Figure 5.2.2.5.3Hg average biomass index of anglerfish
from experimental trawl surveys is shown figure 5.2.2.5.3.1 The abundanceindex shows
interannual fluctuations with no significant trend, although density of anglerfish has increased over
the last 4 years (matching the pattern seen in the commercial catches).
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Fig. 5.2.2.5.3.1Blackbellied anglerfishn GSA 1Abundance indices from the MEDITS surveys (left)
and the commercial fishery (right) 192014.



5.2.2.5.4 Trends in abundance by length or age
No analysis was conducted during EWGL24

5.2.2.5.5 Trends in growth
No analysis was conducted during EWGL24

5.2.2.5.6 Trends irmaturity
No analysis was conducted during EWGL24

5.2.2.6Assessment of historic stock parameters

5.2.2.6.1 Methods

The assessment was based on a pseudocohort analysis using the VPA equations, and was carried oL

using the VIT softwaré_leonart and Salat, 1992 hismodel assumes equilibrium conditions. The

use of this software is only recommended when the model is applied to short time series of
consecutive annual data and the resulting variation in the estimated stock parameters appears
reasonably low. (H.J.Ratz at, 2010).Data of number at age were obtained from the slicing
procedure using the L2ageéftware.

5.2.2.6.2 Justification

5.2.2.6.3 Input parameters

The data used in the assessment were: (i) Landings time series2P@33from OTB; (ii) Age
distributions obtained fronslicing of length distributions 2063013 (Figure 5.2.6.3.1); (iii) Set of
natural mortality vector, Maturity ogive and growth parameters calculated in the study area during

DCF. (Tablg.2.2.6.3.)

Table 5.2.2.6.3.1Blackbellied anglerfish in GSA Ihputs parameters. Natural mortality, maturity ogive and

growth parameters.
Mean weight in catch (g)
0 1 2 3 4 5 6 7 8 9 10 11 12 13+
10.3| 136.6| 447.1| 943.4| 1597.8| 2347.8| 3146.1| 3957 | 4757.2| 5522.4| 6241.1| 6905.5| 7513.4| 8064.6
Natural Mortality ( Vectofrom PROBIOM)
0 1 2 3 4 5 6 7 8 9 10 11 12 13+
1.109| 0.489| 0.365| 0.312| 0.282| 0.263| 0.25| 0.24| 0.233| 0.227| 0.223| 0.219| 0.216| 0.21
Maturity (from DCF 2002012)
0 1 2 3 4 5 6 7 8 9 10 11 12 13+
0.087| 0.136| 0.206| 0.3 | 0.413| 0.537| 0.656| 0.759| 0.838| 0.895| 0.933| 0.959| 0.974 | 0.984

Growth parameters (from DCF 20Q812)

I—inf K

to

102 0.150

-0.05

LWR (from DCF 20@®12)

a b

0.0201 2.8979
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Figure5.2.2.6.3.1 Blackbellied anglerfishn GSA 1. Age distribution by year for tt@mmercial data.
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Figure5.2.2.6.3.2 Blackbellied anglerfishin GSA 1. Size distribution by year for the commercial data.

The catches in weight are dominated by age 1 to age 3 classes in all five years, with high catches of
age 2 anglerfisin 2012 and 2013, as shown in the figure.

5.2.2.6.4 Results

Three independent annual VIT assessments were carried out in 20@9,2011,2012 and 2013.
Results of pseudocohort VPA analysis showed a decreasing trend in the number of recruits (R) from
2009 t02013 Biomass (B) and Spawning stock biomass (SSB) showed a decrease trend in the last
years. The fishing mortality increased from 0.1 in 2009 to 0.25 in 2013. (Table. 5.2.2.6.4.1).

Table. 5.2.2.6.4.Blackbellied anglerfish in GSAXIUT analysis. Sunary results.

Year R (thousands) B (1) SSB(t) Fstq Fbar (ages)
2009 1387 1263 759 0.10 2-6
2010 1382 1265 779 0.11 2-6
2011 1613 1205 687 0.14 2-6
2012 1528 775 403 0.25 2-6




2013 1779 934 503 0.25 2-6
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Fig.5.2.2.6.4.1Blackbellied anglerfish in GSA Ilhitial number for 2002013.

Fishing mortalitywalues were differenfor the differentage classeased in the analysid (to 13+). F
in 2013 focuses on ages62 while in the others years (20€2D12) Fs rather highalso for older ages
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Fig.5.2.2.6.4.2Blackbellied anglerfish in GSAHRishing mortalitypy OTB for 2002013



5.2.2.7Long term prediction
5.2.2.7.1 dstification
A Yield Per Recruit analyses (YPR) (Beverton and Hold, 1957) and SpawniBop®task per Recruit

(SPR) (Gabriel et al, 1989) was carried out to calculate the biological reference pgirgad-h 1.
usingthe output results of the VITAges 26 were selected as the Fbar.
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Fig. 5.2.2.7.1.Blackbellied anglerfish in GSA Annual Y/Rover the period 2002013 with current F (factor
= 1) shown for comparison.
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Fig. 5.2.2.7.1.2Blackbellied anglerfish in GSA Annual SSB/Rver the period 2002013 with current F
(factor= 1) shown for comparison.



Table 5.2.2.7.1.1Blackbellied anglerfish in GSA ummary results of the YPR analysis. The results for 2013
(shaded) were chosen to provide advice.

Fishing mortality Y/R(g) B/R(g) SSB/R (Q)

Virgin 0 0 1599 1107
2009 Ry, 0.18 114.2 721.7 403.5
Fetg 0.10 99.6 910.8 547.2
I:Max* - - - -
Virgin 0 0 1559.8 1107.1
2010 Ry, 0.17 106.5 644 360
Fetg 0.11 86.9 915.6 563.7
I:Max* - - - -
Virgin 0 0 1599 1107
2011 Ry, 017 113.4 646.6 351
Fetg 0.14 106.8 747 425.7
Fuax 0.27 119.6 439.1 204.7
Virgin 0 0 1599.8 1107.7
2012 Ry, 0.17 104.59 592.91 324.5
Fetg 0.25 107.97 506.81 263.9
Fviax 0.3 109.77  395.7 187.5
Virgin 0 0 2179 1544
2013 Ry, 0.16 116 971.5 518.6
Fetg 0.25 124.7 723.2 336.8
Fuax 0.3 125.5 649 273.5

*Asymptotic Y/R curve
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Fig. 5.2.2.7.1.3Blackbellied anglerfish in GSA Annual Y/R and SSB/R for 2013, includi@nd Furent (st)
absolute values.

5.2.2.8Data quality

Data from DCF 2013 were usékhe data submitted to the EWG -18 are of sufficient quality to
perform a VPA on pseudocohorts at annual scale, but incomplete to perform a tuned VPA.



5.2.2.9Scientific advice

TheFsq (0.25)is larger than 7 (0.16), which indicates thdtophius budegasdaom GSA 1 is fished
unsustainably.

5.2.2.10 Short term considerations
5.2.2.10.1 State of the stock size

The stocksize ranged between aprox. 1900%ifidividuals. The SSB decreased slightly from 2003
(779 t) to 2012 (403 t) but then increased to 2013 (50EWG 1419 is unable to fully evaluate the
state of the spawning stock due to the absence of proposed or agreed management reference points.
Howe\er, survey indices and commercial catches indicate increased abundance ove2(ARL1

5.2.2.10.2 State of recruitment

Recruitment showed a slight increase in the number of recruits from 2009 (138y-i®
2013(1779-1%.

5.2.2.10.3 State of exploitation
TheFsq (0.25)is larger than §1 (0.16), which indicates thdtophius budegassaom GSA 1 is fished
unsustainably.

5.2.2.11 Management recommendations

EWG 1419 proposes a g5=0.16 (average of age classes 2 to 6 over the period 2013) as limit
reference point consistent wht high yield in the long term, thereforeecommends the relevant
FESSGaQ STTF2NI G2 0SS NBRAzZOSR dzy (i Avkylevelh i dtdentd Y 2
avoid future loss in stock productivity and landings. This should be achieved by ofearmaulti

annual management plan taking into account mufestheries considerations.



5.2.3 STOCK ASSESSMENT OF BREOKED ANGLERFISH IN GSA 5

5.2.3.1Stock Identification

No analyses were conducted during STECF EWI®.1Bue to a lack oinformation about the
structure of the blaclbellied anglerfish Llophius budegas$a population in the western
Mediterranean, this stock was assumed to be confined within the boundaries of the GE4.5 (
5.2.3.1.).
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Figure 5.2.3.1.1. Geographical localization of &SA

5.2.3.2Growth
Both growth and lengtiweight parameters were taken from the Spanish DCF (see tables below).

5.2.3.3Maturity
Maturity parameters were also taken from the Spanish DCF (see tables below).

5.2.3.4Fisheries

5.2.3.4.1 Gereral description of the fisheries

In the Balearic Islands (GSA 5), commercial trawlers employ up to four different fishing tactics
(Palmer et al. 2009), which are associated with the shallow and deep continental shelf, and the upper
and middle continentaslope (Guijarro and Massuti 2006; Ordines et al. 2006). Vessels mainly target
striped red mullet Mullus sumuletusand European hakéAgerluccius merluccign the shallow and

deep shelf respectively. However, these two target species are caught alomgwarge variety of

fish and cephalopod species. The Norway lobtephrops norvegicdisand the red shrimpAristeus
antennatug are the main target species on the upper and middle slope respectively. The Norway
lobster is caught at the same time asasge number of other fish and crustacean species, but the red
shrimp fishery is the only Mediterranean fishery that could be considered monosp@tiécspecies
assessed, ophius budegassas a typical byatch species from the bottom trawl fishery. Thehery

takes two different anglerfish speciek. (budegassand L. piscatorius which are sold in a single
commercial category.



5.2.3.4.2 Management regulations applicable in 2@
- Fishing license: number of licenses observed

- Engine power limited to 316 KW or 500 HP: partial compliance (in some cases real HP is at
least the double)

- Mesh size in the codend (before June 1st 2010: 40 mm diamond: after June 1st 2010: 40 mm
square or 50 mm diamondby derogation): full compliance

- Time at sea (12 hours per day and 5 days per week): full compliance

- Minimum landing size (30 cm CL): mostly full compliance

5.2.3.4.3 Catches

5.2.3.4.4 Landings

Between2000 and 2013, the annual landingslofbudegassin GSA 5 have oscillated between 9.2

and 24.5 tonswith an increasing trend from 2000 to 2007 followed by a decreasing trend down to
2013 (Fig. 5.2.3.4.4A). The size structure of the population taken by the fishery shows a modal size
(30-34 cm) well above the size at first maturity (24.1 cm) (Fig. 5.2.B%
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Fig. 5.2.3.4.4Blackbellied anglerfish in GS&\ Total annual landings (left) and mean size distribution including
Lso (right) during 200€2013.

5.2.3.4.5 Discards
Discards of.ophius budegassa GSA areconsidered to be smaliecause it is highvalued species.
Anyway, data on discards are included in the present assessment.

5.2.3.4.6 Fishing effort

The fishing effort (in days) did not show a clear trend with time since it remained close to a main
value of 2000 days (ranging between 1500 and 2250 days);-eéitwth data from the time series
20002013 showed a highly significant positive relationgrig. 5.2.3.4.6).
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Fig. 5.2.3.4.6.Blackbellied anglerfish in GSA: Fishing effort in days (left) and catefffort
relationship (right) during 2062013.

5.2.3.5Scientific surveys

MEDITS

5.2.3.5.1 Methods

In 2007, the GSA 5 was included in the annual MEDITS surveys, although during 2001 and 200€
another series of surveys (BALAR) using the same methodology as MEDITS wermag8é

5.2.3.5.2 Geographical distribution

In GSA 5l.ophius budegassabundances areelatively low, with values of <10 individugdsr km®.

The species is mainly distributed in deep shelf and upper slope grounds around the Balearic Islands
(Fig. 5.2.3.5.2).
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Fig. 5.2.3.5.2Blackbellied anglerfish in GS®& population abundance (N/Kfbased on survey data
from 2001 to 2013.

5.2.3.5.3 Trends in abundance and biomass

Biomass CPUEs from MEDITS decreased from 20 to 10°ldylking 20032005 and then remained
low between 10 and 5 kg/kfup to the present. Theiomass index from the commercial fishery was
rather homogeneous during the entire time series, approximately between 8 and 10 kg/day.
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Fig. 5.2.3.5.3Blackbellied anglerfish in GSA Bbundance indices from the MEDITS surveys (A) and
the commercial fishery (B) during 20@813.



5.2.3.5.4 Trends in abundance by length or age

No major changes were found in abundance by length during the time series from 2003 td~&f13 (
5.2.3.5.4.1) The compsason of the size distributions between MEDITS and the fishery fleet also did
not show important differences, neither for the modal size nor the size rafige %.2.3.5.4.2)
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Fig. 5.2.3.5.4.Blackbellied anglerfish in GSA &zestructure of catches during 20e3)13.
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Fig. 5.2.3.5.4.2Blackbellied anglerfish in GSA Bean sizestructure of populations from MEDITS
and the fishery fleet during 20623013.

5.2.3.5.5 Trends in growth
No analyses were conducted duritige STECF EWG-19 meeting.



5.2.3.5.6 Trends in maturity
No analyses were conducted during the STECF EWG ieting.

5.2.3.6Assessment of historic stock parameters
This is the first assessmentlafbudegass&om GSA 5.

5.2.3.6.1 Methods
An XSA was applied using the R liesmdeveloped in the framework of the EWG.

5.2.3.6.2 Justification

The length of the available data series (11 years, from 2003 to 2013) allowed the use ofypd/&A
assessmentuned with MEDITS data. Although catch and MEDITS data from previoueysaisze
frequency distributions are only available from 2003.

5.2.3.6.3 Input parameters
Landings time series: 202313.

Sizedistributions were sliced to agéistributions using the L2ZAGE4 software.
Group plus was set at age 8.

The number of individuals by age wa3FScorrected$OP = LandingsSj (total catch numbers at age
ax catch weightt-agea)].

2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
SOP| 0.963| 0.984| 0.964| 0.966| 0.979| 0.969| 0.946| 0.969| 0.958| 0.972| 0.962

Growth parameters (from DCI®032012) LWR (from DCF 202912)
I-inf K t0 a b
102 0.150 -0.05 0.0201 2.8979

Natural mortality (from PROBIOM)
0 1 2 3 4 5 6 7 8+
0.960| 0.477| 0.375| 0.293| 0.260| 0.241| 0.230| 0.222| 0.200

Maturity (from DCF 2062012)
0 1 2 3 4 5 6 7 8
0.087| 0.136| 0.206| 0.300| 0.413| 0.537| 0.656| 0.759| 1.000




CATCH 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
16.062 18.422 19.054 19.132 24.485 22.138 17.204 19.577 21.755 16.491 11.118

CATNUM 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

0 0.2 0.3 0.1 0.1 0.1 0.4 0.1 0.01 0.01 0.01 0.1
1 4.7 1.3 1.1 1.1 4.1 2.2 8.8 6.4 1.2 6 2
2 15.9 14.7 14.3 13.4 12.6 17.7 13.6 14.4 215 131 9.4
3 4.3 6.7 5 6.1 7.1 6.6 6.3 8.1 9.3 8 4.3
4 1.2 1.6 2.4 2.8 3.2 2.3 1.7 1.4 1.2 0.8 11
5 0.6 0.5 1 0.8 1.2 1.2 0.6 0.6 0.2 0.2 0.1
6 0.2 0.1 0.2 0.1 0.6 0.1 0.1 0.1 0.1 0.01 0.01
7 0.01 0.01 0.1 0.1 0.01 0.01 0.01 0.01 0.01 0.01 0.01
8+ 0.01 0.01 0.01 0.01 0.1 0.01 0.01 0.01 0.01 0.01 0.01

CATWT 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
0.018 0.034 0.03 0.03 0.018 0.03 0.047 003 003 0.03 0.03
0.221 0.22 0.219 0.265 0.238 0.213 0.137 0.19 0.172 0.193 0.247
0.468 0.501 0.507 0.47 0483 0495 0472 0.52 0.5 0.489 0.503
097 1.011 0956 0.961 0958 0965 093 0.909 0973 0.947 1.013
1573 1.655 1.697 1.654 1.642 1.652 1.7 1646 1513 1.626 1477
2468 2409 2376 2475 2667 2523 2421 2442 253 2295 2527
3.283 3.255 3451 3.07 3.344 3.219 3177 3.369 3.343 3.331 3.338
4196 3.851 4.039 4.039 4.231 4.286 4.196 4.561 4.751 4.196 4.196
8+ 5622 5.146 5.622 5.622 6.969 5.622 5.622 5.622 4.751 5.622 5.622

~NOoO Ok~ WNPEO

The inputdataare shown in the table below:

XSA tuning were performed using abuncance indices from MENIK®?) carried outaround the
Balearic Islands during 20€013 As the species is most abundant on deep shelf and upper slope
grounds, the C and D standardized strata from MEDITS were used to calculate these Gidees.
that the landings were composedainly of individuals between 1 and 3 yedfsy( 5.2.3.6.3.1Yhese
ages were selected as the Fbdihen, rage and epge were set at 1 and 4, respectively (see table
below).

Percentage

Fig. 5.2.3.6.3.1Blackbellied anglerfish in GSA composition {n percentage) of landings by age.

Different sensitivity analyses were performed before running the final XSA. The first sensitivity
analysis tested different shrinkage weights (0.5, 1.0, 1.5, 2.0 and 2.5); since the results did not show
significantdifferences (Fig. 5.2.3.6.3.2A), the middle option (1.5) was chosen. The second sensitivity
analysis tested different shrinkage ages (1, 2 and 3) using shrinkage weight of 1.5; again, as the
results did not show imporsignificantant differenes (Fig. 5.2.3.6.3.2B), the middle option (2 ages
shrinkage) was selecte®ased on these simulation analyses, the following inputs were seléated

run the final XSA:



fse

rage

qage

shk.n

shk.f

shk.yrs

shk.ages

1.5

1

4

TRUE

TRUE

3

2

Log residuals of the sensitivity analyses of a set of trials for the shrinkage weights (0.5, 1.5 and 2.5)
and the three shrinkage ages (1, 2 and 3) are shown in Fag2u&6.3.3.
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Fig. 5.2.3.6.3.Blackbelliedanglerfish in GSB. Sensitivity analyses using different shrinkage weights (A) and shrinkage ages (B). Shrinkage weights modeled were
0.5, 1.0, 1.5, 2.0 and 2.5 (Sh05 to Sh25) and shrinkage ages were 1, 2 and 3 (Shl, Sh2 and Sh3).
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Log residuals for sensitivity analysis fse=0.5 Log residuals for sensitivity analysis fse=1.5 Log residuals for sensitivity analysis fse=2.5
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Fig. 5.2.3.6.3.3Blackbellied anglerfish in GS& Log residuals of the sensitivity analyses of a set of
trials for the shrinkage weights (0.5, 1.5 and 2.5) and the three shrinkage ages (1, 2 and 3).

5.2.3.6.4Results
Age 0 and the oldest ages (5 tov@hich were not well represented in theurveycatches
(see input parameters above) were removed from the analysis. Similarly, data from age 4 in
2011 and 2012 were also removed because they produced very large resiGumls.
removed all these values, the residuals per age and year of the tuning fleet were relatively
low, ranging from 2 te2, and did not show any tendency with time (Hg.3.6.4.).

Log residuals of tuning fleets for Lophius budegassa in GSA 5
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Fig.5.2.3.6.4.1Blackbellied anglerfish in GSA Log residualfor the tuning fleets.
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Results of XSA (Fi§.2.3.6.4.2 showed a progressive increase in the number of recruits
from 2004 to 2009 followed by an abrupt decrease in 2010; from then recruits has increased
slowly again. The SSB increased slightly from 2@93007 but then decreased also
progressively down to 2013. The fishing mortality increased from 0.41 in 2005 to 1.0 in 2011
and then decreased progressively down to 0.2013

e

1
a8y

1 1 1 1 1 1 1
158 BH LaleD ass

Fig.5.2.3.6.4.2 Blackbellied anglerfish in GSB. XSA summary result&SB and cath are in
tonnes, recruitment in 1000s individuals.

The XSAliagnosticsare reported below:

FLR XSA Diagnostics 2@1522 10:58:33
CPUE data from indices
Catch data for 11 years 2003 to 2013. Ages 0 to 8.

fleet first age last agfirst year last year alpha beta
1 Surveys (N/km2) 1 4 2003 2013 <NA> <NA>
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Time series weights :

Tapered time weighting not applied
Catchability analysis :

Catchability independent of size for ages > 1

Catchability independent of age for ages > 4
Terminal population estimation :

Survivor estimates shrunk towards the mean F
of the final 3 years or the 2 oldest ages.

S.E. of the mean to which the estimates are shrunk = 1.5

Minimum standard error for population
estimates derived from each fleet = 0.3

prior weighting not applied

Regression weights
year
age 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
al 1111 1 11 1 11

Fishing mortalities
year

age 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
0 0.003 0.001 0.001 0.001 0.004 0.001 0.000 0.000 0.000 0.001
1 0.027 0.024 0.026 0.088 0.051 0.1771@.0.035 0.169 0.043

2 0.682 0.592 0.607 0.646 0.921 0.666 0.686 0.939 0.937 0.574
30.775 0.605 0.657 0.986 1.070 1.322 1.646 2.127 1.703 1.215
4 0.749 0.776 0.955 1.057 1.239 1.005 1.749 1.664 1.879 1.635
50.745 2.074 0.700 2.238 2.246 1.61@3%.1.993 2.610 2.129

6 0.486 0.792 2.139 3.783 2.067 2.028 2.077 1.984 0.520 1.553
7 0.622 1.454 1.420 3.059 2.189 1.852 1.886 2.021 1.587 1.862
8 0.622 1.454 1.420 3.059 2.189 1.852 1.886 2.021 1.587 1.862
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XSA population number (Thousand)
age

year 012345678
2004 14861 351431000
2005 13556371251000
2006 15852341452000
2007 14160311351100
2008 17054341141000
20091926532 931000
201011074341121000
201112442411220000
2012 14947251110000
20131525725 710000

Estimated population abundance at 1st Jan 2014
age

year 012 345678

2014 3358341020000

Fleet: Surveys (N/km2)
Log catchabilityesiduals.

year

age 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
10.564 0.1560.331-0.146 0.0080.356-0.056 0.023 0.254 0.120.238

2 0.713 0.6030.298-0.271-0.403 0.2610.338-0.827-0.202 0.462 0.298
30.294 0.7440.197-0.116 0.231 0.461 0.206.663-0.444-0.800 0.285

4 0.401-1.273-0.640 0.2140.162-0.845 NA 1.317 NA NA 0.988

Regression stestics

Ages with g dependent on year class strength
[1] "-0.623804944825223" "5.14869200001174"

Terminal year survivor and F summaries:
,Age 0 Year class =2013
source

scaledWts survivors yrcls

fshk  0.011 460 2013
nshk @89 57 2013
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Age 1 Year class =2012

source

scaledWts survivors yrcls
Surveys (N/km2) 0.898 50 2012
fshk 0.102 13 2012

Age 2 Year class =2011

source

scaledWts survivors yrcls
Surveys (N/km2) 0.828 13 2011
fshk 0.172 5 2011

Age 3 Year class =2010

source

scaledWts survivors yrcls
Surveys (N/km2) 0.722 2 2010
fshk 0.278 1 2010

Age 4 Yeatlass =2009
source
scaledWts survivors yrcls

Surveys (N/km2) 0.324 1 2009
fshk 0.676 0 2009
,Age 5 Year class =2008
source

scaledWts survivors yrcls
fshk 1 0 2008
,Age 6 Year class =2007
source

scaledWts survivors yrcls
fshk 1 0 2007
Age 7 Year class =2006
source

scaledWts survivors yrcls
fshk 1 0 2006
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Year | Population | Population | Recruitment SSB Fi1-3
numbers weight numbers

2003 275.630 51.683 160.77 12.340 | 0.484
2004 263.590 59.847 147.93 14.703 | 0.495
2005 247.530 60.159 135.04 15.817 | 0.407
2006 264.680 61.620 157.71 16.119 | 0.430
2007 253.130 60.225 141.04 17.059 | 0.574
2008 275.130 54.527 170.48 13.542 | 0.681
2009 302.420 49.012 192.38 11.124 | 0.721
2010 231.250 50.678 109.76 11.596 | 0.815
2011 220.470 46.351 123.92 10.651 | 1.034
2012 234.180 38.789 149.26 8.454 0.936
2013 242.270 40.724 151.83 8.167 0.611

Finally, retrospective analyses showed rather consistent results except for recruitment (Fig.
5.2.3.6.4.3.

$SB retrospective mean F retrospective Recruitment retrospective

Year

Fig.5.2.3.6.4.3Blackbellied anglerfish in GSA XSA retrospective analyses.

5.2.3.7Long term prediction

5.2.3.7.1 Jstification
Yield per recruit analysis was used to calcuthtereference point 1.

5.2.3.7.2 Results
The yield per recruit graph, together with theference point f; and the estimated
reference fishing mortality (&), revealed a highly overexploited stogkg.5.2.3.7.2.

Fo1 0.079
Fef (2013; ages-B) 0.611
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Yield per recruit ANK GSA 5
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Fig.5.2.3.7.2Blackbellied anglerfish in GSA Yield per recruitanalysis

5.2.3.8Data quality

Data from DCF 2014 were used. The data available are of sufficient quality to pariorm
XSA. The data submitted to the EWG1P4were in general of good quality. Reported
discards are negligible and thigeéasonable considering the important commercialue of
the species in GSA 5.

5.2.3.9Scientific advice
TheFsq (0.84) is larger than & (0.08), which indicates thatophius budegasfaom GSA 5 is
fished unsustainably.

5.2.3.10 Short term considerations

5.2.3.10.1 State of the stock size

The stoclsize ranged between aprox. 2275-10 individuals, except with a peak of 300310
individuals in 2009. The SSB increased slightly from 2003 (12.34 t) to 2007 (17.06 t) but then
decreased also progressively down to 2013 (8.17 t).

5.2.3.10.2 State of recruitment

Recruitment showed a progressive increase in the number of recruits from 2004
(147.93-16) to 2009 (192.38- P followed by an abrupt decrease in 2010 (109.78):1ffom
then, recruits have increased smoothly again up to 151.83a12013.

5.2.3.10.3 State of expbitation
TheFsq (0.84) is larger than ¢ (0.08), which indicates thatophius budegasfaom GSA 5 is
fished unsustainably.

5.2.3.11 Management recommendations

STECF EWG-idp NBO2YYSyYyRa (GKS NBfS@OlIyld FtSSiaqQ
mortality is below or at the proposed sy level, in order to avoid future loss in stock
productivity and landings. This should be achieved by means of aanultial management

plan taking into account mixefisheries considerations.
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5.2.4 STOCK ASSESSMENT OF NORWASYERBN GSA 5
5.2.4.1Stock Identification

GSA 5(Figure 5.2.4.1.1) has been pointed as an individualized area for assessment and
management purposes in the western Mediterranean (Quetgtaa., 2012) due to its main
specificities. These include: 1) Geomormuptally, the Balearic Islands (GSAO05) are clearly
separated from the Iberian Peninsul@$A § by depths between 800 and 2000 m, which
would constitute a natural barrier to the interchange of adult stages of demersal resources;
2) Physical geographicaliglated characteristics, such as the lack of terrigenous inputs from
rivers and submarine canyons @SA compared toGSA 6give rise to differences in the
structure and composition of the trawling grounds and hence in the benthic assemblages; 3)
Owing b these physical differences, the faunistic assemblages exploited by trawl fisheries
differ betweenGSA Sand GSA 6resulting in large differences in the relative importance of
the main commercial species; 4) There are no important or general interadbetmgeen

the demersal fishing fleets in the two areas, with only local cases of vessels targeting red
shrimp inGSA %ut landing their catches iGSA 65) Trawl fishing exploitation in GSAOQ5 is
much lower than irGSA 6the density of trawlers around thBalearic Islands is one order of
magnitude lower than in adjacent waters; and 6) Due to this lower fishing exploitation, the
demersal resources and ecosystem&i8A Gre in a healthier state than IBSA 6which is
reflected in the population structuref the main commercial species (populations from the
Balearic Islands have larger modal sizes and lower percentages ofssedllindividuals),

and in the higher abundance and diversity of elasmobranch assemblages.

— FAO Statisticai Divisions (red) — GFCM Geographical Sub-Areas (biack)
01 - Northem Alboran Sea 07 - Guif of Lions 13 - Guif of Hammamet 19 - Westem Jonian Sea 25 - Cyprus Island
02 - Alboran Island 08 - Corsica Island 14 - Gulf of Gabes 20 - Eastem lonian Sea 26 - South Levant

05 - Southem Alboran Sea 09 - Ligurian and North Tyrrhenian Sea 15 - Malta Island 21 - Southem Ionian Sea | 27 - Levamt

04 - Algeria 10 - South and Central Tvyrhenian Sea 16 - South of Sicily 22 - Aegean Sea 28 - Marmara Sea
03 - Balearic Island 11.1 - Sardinia (west) 11.2 - Sardinia (east) 17 - Northem Adsiatic 23 - Crete Island 29 - Black Sea

06 - Northem Spain 12 - Northem Tunisia 18 - Southem Adriatic Sea 24 - North Levant 30 - Azov Sea

Figure 5.2.4.1.1. Geographidatalization of GSA 5.

98



5.2.4.2Growth

The growth and lengtiweight parameters used during the EWG-1I81 were those
estimated by Guijarret al. (2013) from the study area (Table 5.2.4.2.1), in the framework
of the Spanish DCFsl= 86.1 mm carapace length, B=26 y*; a=0.00017 and b=3.3566.

5.2.4.3Maturity
The maturity ogive was obtained from steNdated sampling carried out in the Spanish DCF
in GSA 5 (Guijarret al, 2013).

Maturity oogive

Age 0 1 2 3 4 5 6 7 8 9+

Prop. Matures 0.00 | 0.01 |0.05 |0.20 |0.51 |0.78 | 0.92 | 0.97 | 0.99 | 1.00

5.2.4.4Fisheries

5.2.4.4.1 General description of the fisheries

In the Balearic Islands (western Mediterranean), commercial trawlers develop up to four
different fishing tactics, which are associated with the shallow shelf (SS), deep shelf (DS),
upper slope (US) and middle slope (MS) (Guijarro and Massuti 2006; Oetliaks2006),

mainly targeted to: (iSpicara smarjdMullus surmuletusOctopus vulgariand a mixed fish
category on the shallow shelf (8D m); (ii))Merluccius merlucciysMullus spp.,Zeus faber

and a mixed fish category on the deep shelf-BB0 m);(iii) Nephrops norvegicubut with

an important bycatch of big M. merluccius Lepidorhombusspp., Lophius spp. and
Micromesistius poutassoon the upper slope (35600 m) and (ivAristeus antennatusn

the middle slope (60050 m). The MS fishing tacsi coincides with the metier OTB_DWSP;
OTB_DEMSP corresponds to those days in one of the other fishing tactics is present (SS, DS
and/or US) and OTB_MDDWSP corresponds to those days in which one haul in MS and at
least one of the other fishing tactics ienormed. The Norway lobster is the main target
species in the US and is caught in all the metiers.

5.2.4.4.2 Management regulations applicable in 2@

- Fishing license: number of licenses observed

- Engine power limited to 316 KW or 500 HP: not fully observed.

- Meshsize in the codend (40 mm square or 50 mm diamemg derogation): fully
observed.

- Time at sea (12 hours per day and 5 days per week): fully observed.

- Minimum landing size (EC regulation 1967/2006, 20 mm CL): mostly fully observed.

5.2.4.4.3 Catches

5.2.4.4.4 Landings

Norway lobstedandings came exclusively from bottom trawlers (OTB) in GSA 5. By métier,
60% of landings come from DEMSP, 27% come from MDDWSP and 13% come from MDD.
Landings between 2002 and 2013 were between a minimum of 9.6 t in 2013 and maxima
around 2 t in 2008 and 2011. Historical data landings showed oscillations between 5 and
35 tons (Figure 5.2.4.4.4.1), without a clear trend.
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2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
17.31 | 17.77 | 1947 | 16.11| 16.63 | 20.31| 31.68| 20.35| 20.30 | 32.26 | 19.99 | 9.65
9 5 2 2 5 8 2 2 4 0 3 5

40

35 Tons A
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Figure 5.2.4.4.4. Norway lobster inlGSA 5Historicallandingsdata.

5.2.4.4.5 Discards
Discards of Norway lobster in G58an be considered negligible.

5.2.4.4.6 Fishing effort

Fishing effort available from the Data Call included years -2009. Table 5.2.4.4.6.
summarizes the effort data for the gear OTB according to the DCF Data Call in terms of
nominal effort and GT days at sea. Number of boats cannot be calculated from the
information available in the Data Call as it is disaggregated by quarterbgndétier
(OTB_DEF, OTB_MDD and OTB_DWS) and so it cannot be accumulated, as the same boat
may be included in different quarters and/or in different métiers.

Table 5.2.4.4.6. Effodata for OTB according to the DCF Data Call.

2009 2010 2011 2012 2013
Nominal effort | 2784175 | 2927650 | 2694399 | 2675591 | 2745967
GT days at seg 648576 672070 616593 | 630594 | 641522

Avalilable fishing effort information, as number of fishing tripsdaysat sea), comes from
the Spanish Institute of Oceanography (IEO) for the period-2003 (Figure 5.2.4.4.6.1).
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Figure 5.2.4.4.6.1. Norway lobster in GSA 5: Fishing effort (as number of days at sea) for OTB.
5.2.4.5Scientific surveys

MEDITS

5.2.4.5.1 Methods

From 2001, the Spanish Institute of Oceanography has performed annual bottom trawl
surveys following the same methodology and sampling gear described in the MEDITS
protocol (BALAR surveys, Massuti and Refiones, 2005). Since 2007, thishsisnmen
included in the MEDITS program (Bertragtdal, 2002). Mean stratified abundances and
biomasses by kfrhas been computed using the methodology described by Grosslein and
Laurec (1982), with the following formula:

- 1.,..
Yst=——% a Yh
N
- Mean catch by stratum: h
SZ(VSI) = 1 *
- Variance by stratum: h-1

1... —
Y=—"*"aYs*A)
- Mean total catch: A
S(Ys)* A’

Ly
A N,

a ., - Ys)?

S*(Yr) =
- Total variance:

— 2 N/
SE (standard error)SE‘ \m

Nh: number of hauls in each sshratum; Yh: mean catch by haul in each stifatum; A:

5 s
total stratum area; Ah: substratum area;S (YSI) variance in each su$tratum.
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5.2.4.5.2 Geographical distribution
Norway lobster is distributed in fishirggounds sited in the nortlwest, south and north of
Mallorca and south and soutbast of Menorca (Figure 5.2.4251).

2 25 3 35 4 45 Nk
BALAR'01- MEDITS"3 —
N. norvegicus t -

401

400

39 51

{00

39

Figure 5.2.4.2.1. Norway lobster in GSA 5: Geographical distribution based on bottom trawl surveys
(2001-2013).

5.2.45.3 Trends in abundanceral biomass
Biomass and abundance indices from the surveys showed a similar trend, with clear

oscillationsduringthe data series (Figure2.4.53)

2003
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2010
2011
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2013
2014
2015
2000
2001
2002

Figure 5.2.4.8. Norway lobster in GSA 5: Abundance and biomass indices from the bottom trawl
surveys.

5.2.4.5.4 Trends in abundance by length or age
No analysis were conducted during EWGL®4

5.2.4.5.5 Trends in growth
No analysis were conducted during EWE194

5.2.4.5.6 Trends in maturity
No analysis were conducted during EWGE1L94
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5.2.4.6Assessment of historic stogkarameters

5.2.4.6.1 Methods
The assessment has been performed with an Extended Survivor Analysis (XSA) using the FLR
library in R. This assessment is an update of the one performed in 2012 (SIZMBD

5.2.4.6.2 Justification

5.2.4.6.3 Input parameters

The data used in thassessment were: (i) Landings time series 20023 from OTB; (ii) Age
distributions obtained from slicing of length distributions 268213 (Figure 5.2.4.6.3.1); (iii)
Set of growth parameters calculated in the study area during DCF and (iv) -BHARS
survey used as tuning fleet (abundances by age in fi/Kigure 5.2.4.6.3.1). As both adkes
and 1 are poorly represented both in the commercial data and in the survey, they were
excludedfrom the model. Age 2 was considered as recruitment to the fishery.

450

Catchat-age commercial
400 A\

A\

350

g 300
f=

g
8 250
o

=
200
=z

150 -
100 -

50

2002
2003
w2004
w2005
2006
2007
2008
2009

2010
—2011
2012

2013

120

Catchat-age survey

2002
2003

2004
= 2005

a\
A\

2006

2007
2008

==2009

2010
2011
2012

2013

Figure5.2.4.6.3.1 Norway lobster irGSA 5. Age distribution by year for the commercial and survey

data.

2 3 4 5 6 7 8 9+

0.009 | 0.018| 0.031| 0.050| 0.074| 0.099| 0.128| 0.181

Mean weight in catch

0 1 2 3 4 5 6 7 8 9+

0.001| 0.003 | 0.009 | 0.018| 0.031| 0.050| 0.074| 0.099| 0.128| 0.181
Growth parameters

L k to

86.1 | 0.126 |-

Lengthweight relationship

a b

0.00017 3.3566

Maturity oogive

Age 0 1 2 3 4 5 6 7 8 9+
Prop. Matures | 0.00 | 0.01 | 0.05 | 0.20 | 0.51 | 0.78 | 0.92 | 0.97 | 0.99 | 1.00
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Naturalmortality (PROBIOM; Abella et al., 1997)

Age 0 1 2

3 4 5

6

7

8

O+

M 1.24 10.73 | 0.47

0.39 |0.35 |0.32

0.31

0.29

0.28

0.28

The number of individuals by age was SOP correcidP[ = LandingsSa (total catch

numbers at agea x catch weightat-agea)] beforeperforming any analysis.

2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

2010

2011

2012

2013

0.999 | 0.990 | 1.007 | 1.015 | 1.003 | 0.983 | 1.008| 1.014

1.010

1.006

1.054

0.962

Different sensitivity analyses were performed before running the final XSA, considering
different weights and ages for shrinkage and different ages for catchability. For weight

shrinkage, results were quite robust, except when fse was set at 0.5 (FQue5.3.2. For
the age shrinkage, results were quite robust (Figbr2.4.6.3.3. For the catchability, the

results were showed differences depending on on the ages considered, especially for the
last two years of recruitment (Figute2.4.6.3.4.

Stock spawning biomass

Figure 5.2.4.6.3.2. Norway lobster BSA 5. Sensi

weights for shrinkage.
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Figure 5.2.4.6.3.3Norway lobster inrGSA 5. Sensitivity analysis for F, R and SSB considering different

weights for shrinkage.
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Figure 5.2.4.6.3.4. Norway lobster (BSA 5. Sensitivity analyfis F, R and SSBnsideringdifferent

ages for catchability.

For the final XSA run, the following settings were used:
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fse

rage

gqage

shk.n

shk.f

shk.yrs

shk.ages

1

3

TRUE

TRUE

4

5.2.4.6.4Results

Recruitment was about 1-:8.0 millions for all the data series and SSB between 31 and 52
tons. SSB showed a decreasing trend for the last 2 years, with the minimum values of the
data series in the last year (Figure 5.2.4.6.1, Table 5.2.4.6.4.1). F has oscillated between 0.3
and 0.7, with the lowest value in 2013.

e

——

EEE

yoyen

Figure 5.2.4.6.4.1. Norway lobster GSA 5XSA summary results. SSB and cath are in tonnes,

recruitment in 1000s individuals.

Table 5.2.4.6.4.1. Norway lobsterGSA 5. XSA results.

Population in numbe Population in| Recruitment numbe SSB Ry
(thousands) weight (tons)| (age 2, thousands)
2002 3439.4 78.2 1542.3 41.0| 0.397
2003 3742.1 89.5 1780.5 48.6| 0.450
2004 3827.2 80.4 1709.2 39.7| 0.437
2005 3777.2 77.2 1716.1 39.3| 0.318
2006 3839.5 87.2 1819.9 46.5| 0.325
2007 4386.8 97.4 2158.4 48.8| 0.389
2008 4556.4 100.1 1958.7 51.9| 0.539
2009 4168.3 93.2 1945.9 48.4| 0.384
2010 4067.9 89.4 1850.8 45.5] 0.392
2011 3787.3 89.5 1585.4 47.2| 0.691
2012 3171.1 68.3 1463.4 34.0| 0.573
2013 3255.9 66.8 1619.3 30.7| 0.287

105




558

Residuals from the BALAREDITS tuning fleet show low values for all the ages and years
considered. After some trials, in the last run only agesfédm the BALARMEDITS tuning
fleet were used in the assessme(figures.2.4.6.4.2.

Log residuals for surveys for Nephrops norvegicus in GSA S5

log residuak

¢ O o

o O - e o e
O O
QO..Q.
OO o & O o
OO « e o

o B . -

2004

T T T
2006 2008 2010

year

Figire 5.2.4.6.4.2. Norway lobster BSA 5. Log catchability residual plots (XSA) for BALBRITS

surveys.

Retrospective analysis was performed and it did not show a very robust situation for any of
the parameters considered (Figure 5.2.4.8)4.

S$SB retrospective

Recruitment retrospective

mean F retrospective

A\

%/

o

Figure 5.2.4.6.8. Norway lobstein GSA 5Restrospective analysis for F, recruitment and SSB.

Yield per recruit was calculated using FLR. Table 5.23lghdws the reference F {f as
well as the reference pointglr (as a proxy of \rsy). Figure5.2.4.6.44 shows the yield per

recruit graph.

Tableb.2.4.6.4.3. Norway lobstelin GSA 5Reference F and reference poing (F

Fet 37)

0.287

Fo.1

0.172
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Figure 5.2.4.6.4. Norway lobstein GSA 5Yield per recruit.

5.2.4.7Longterm prediction
5.2.4.7.1 dstification

5.2.4.7.2 Results

5.2.4.8Data quality

Information about catches and length and age frequency distributions was available through
the Official Data Call for years 200013, when the concurrent sampling was implemented.
Before that, length ad age frequency distributions were not available as the species was
not a target species for the DCR. Available information from IEO was used. Effort
information was available only for 20@®13. The current format of the Data Call for the

G NR I 6f & Fa yodeY oSN LINB @Sy da (GKS OF f OdAf FGA2Y
year: as information is requested by metier and quarter, it is not possible to sum up this
data, as a saméoat during a same quarter can operate in more than one OTB metier.
MEDITSlata was also available for 192914. However, no MEDITS was carried in GSA 5
until 2007 except for some hauls (around 4 by year) performed in the southwestern part of
the area (Ibiza channelJhe hauls carried out in this area are systematically exddidsm

the analysis for all the years.

5.2.4.9Scientific advice
Fishing mortality shows oscillations between 0.3 and 0.7 during last years. SSB showed a
decreasing trend for the last two years.

5.2.4.10 Short term considerations

5.2.4.10.1 State of the stock size
The stock aburehce showed a maximum of 4.5%lfdividuals in 2008 with a deacreasing
trend until 20122013, with the minimum values of the data series of 4.8ia@ividualsin
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2013 The SSB showed oscillations between 40 and 52 t between 2002 and 2011, with the
minimum values of 3134 t in the last years of the data series (2421 3).

5.2.4.10.2 State of recruitment
Recruitment showed a maximum of 212 individuals in 2007, with a decreasing trend
since then.

5.2.4.10.3 State of exploitation
The current F (Q9) is larger tharky 1 (0.17), which indicates that Norway lobster in GSA 5 is
exploited unsustainably.

5.2.4.11 Management recommendations

STECF EWG-p NBO2YYSyRa (GKS NBtSgIryd FtSSiaQ
mortality is below or at the proposeéysy level, in order toavoid future loss in stock
productivity and landings. This should be achieved by means of aanultial management

plan taking into account mixefisheries considerations.
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5.2.5 STOCK ASSESSMENT OF SARDINE IN GSA 6
5.2.5.1Stock Identification

No information was prvided on stock identification of sardine in GSA 6 during EWO14
meeting. Therefore, due to a lack of information about the stock structure of the sardine
population in the western Mediterranean, this stock was assumed to be confined within the
GSA 6 bondaries.

Fig. 5.2.5.1. Geographical location of GSA 6.

5.2.5.2Growth

Growth parameters estimated for GSA 6 (DCF 2008) are:23.9; k= 0.3055pt -1.9962;
and for the lengthweight relationship: a= 0.0056; b= 3.1064.

5.2.5.3Maturity

Maturity at age wasestimated taking into account the species growth and that the mean
size at first maturity over 2002013 was 12.6 cm TL (data source: DCF)

Table5.2.5.3.1 Sardine in GSA 6. Maturity ogive.
ages 0 1 2 3 4 5+
% mature 05 10 10 10 10 1.0

5.2.5.4Fisheries
5.2.5.4.1 General description of the fisheries

The current fleet (2013) in GSB\is composed by 140 units; 2 of them are smaller than 12
m, 120 bigger than 12 m, and 18 are over 24 m. The purse seine fleet has continuously
decreased in the last two dades, from 222 vessels in 1990 to 140 in 20darticular the
smallest units have disappeared.
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Sardine, even if with a lower price than anchovy, represents an imporégaiurces fothe
fishery. In the period 2062013 sardine landings ranged betwearound 25000 t in 2006
and 7500 tin 2002010. At present (2013) sardine landings are low, around 9700 t.

5.2.5.4.2 Management regulations applicable in 2@

- Fishing license

- Minimum landing size 11cm total length.

- No fishing allowed on weekend.

- Time d sea 12 hours per day and 5 days a week.

- Several technical regulations regarding specifications on the characteristics of the gear,
dimension, mesh size, floodlight and light intensity (Orden ARM/2529/2011).

- Authorized target species for purse sein(@den ARM/2529/2011).

- Daily landing by vessel limited to 5000 kg (Orden ARM/143/2010).

Further details on the purse seining regulations in force can be found in the above

mentioned regulations by the Spanish Ministry responsible for fishing issuess{@fio de
Medio Ambiente, y Medio Rural y Marino).

5.2.5.4.3 Catches

Sardine landings in GSAs6caught principalljrom the purse seine fleet. Small amounts of
sardine are reported for GNS and OTB.

Table 5.2.5.4.3.1. Sardine in GSA 6. Landings by fleets other than purse seine are negligible.
Discards are reported only for fleets different from the purse seine fleet (data source: DCF).

landings PS/all discards
PS landings(all) gears (no PS)
2002 16998.0 17167.6 99.0
2003 17360.2 17523.4 99.1
2004 19473.2 19599.5 99.4
2005 17559.1 17602.6 99.8 0.1
2006 25160.0 25192.0 99.9
2007 19971.7 20098.2 99.4
2008 14333.6 14333.6 100.0 0.5
2009 7406.1 7506.7 98.7 0.2
2010 7475.3 7627.2 98.0 0.0
2011 12134.7 12568.3 96.5 226.8
2012 9193.5 9395.3 97.9 1506.2
2013 9733.7 9928.8 98.0 281.1
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5.2.5.4.4 Landings

Sardine landings in GSA 6 come from purse seining (see Table 5.2.5.4.3.1). Lowest landings
over 2002 2013 were around 7500 in 2009 2010. Over 20022013, landed sardines
ranged between 6 and 23 cm TL.

250000 - . )
Sardine 0O6landings (numbers)_ ;o2

200000 - —2003
—2004

£ 150000 2005
5 — 2006
2 100000 - 2007
——2008

50000 - —2009
2010

P P N =——2011

1 3 5 7 9 11 13 15 17 19 21 23 — 2012

total length (cm) 2013

Fig. 5.2.5.4.4. Sardine in GSA 6. Purse seining landings by length and yea2(23)2

5.2.5.4.5 Discards

Small amounts of discards were reported for fleets different from plurse seine fleet (see
Table 5.2.5.4.3.1).

5.2.5.4.6 Fishing effort

Data of fishing effort were available to EV¥&19 for the period 20092013.

Effort SA06 Purse seinu
160 - - 900000
W L 800000
155 -
© - 700000
[ ©
§ 150 - - 600000 %l
2 - 500000 T,
S 145 0
o - 400000 &
Qo 'Ol
g 140 - 300000 !
135 - —— number vessels [ 200000
——gt days_at sea | 100000
130 . 0
2009 2010 2011 2012 2013

Fig. 5.2.5.4.6.1. Purse seine fishing effort in GSA 6 expressed as number of vessels and
gt days_at sea.
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5.2.5.5Sciantific surveys

Acoustic surveys: ECOMED and MEDIAS

ECOMED and MEDIAS Acoustic Surveys allows for the estimasiomlmindance index of

sardine by GSA (abundance and biomass, by species and area). ECOMED data were available
for the period 2003 2008,and MEDIAS data were available for 202013. ECOMED and

MEDIAS surveys were conducted at different time of the year, in NoveDdezmber and
in early summer, respectively. Data from ECOMED and MEDIAS were used for XSA tuning.

5.2.5.5.1 Methods

No info on the mé&hodology of the acoustic surveys conducted in GSA 6 was provided to the
EWG.

5.2.5.5.2 Geographical distribution

No analyses were conducted during EWGL24

52553 Trends in abundance and biomass

000000 - . .
! Sardine 06 acoustic survey

6000000 - numbers

5000000 -
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&
@
o
£
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= MEDIAS
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0
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2004
2005
2006
2007
20084
20094
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2011
2012
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Fig. 5.2.5.5.3.1Sardine in GSA ECOMED (2002008) and MEDIAS (20013) acoustic
surveys: trends in abundanty year(data source: DCF).
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Fig. 5.2.5.5.3.2ardine in GSA ECOMED (2002008) and MEDIAS (20(2013) acoustic
surveys: trends in biomass by year (data SouseF).

5.2.5.5.4 Trends in abundance by length or age
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900000 4 Sardine 06 ECOMED
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Fig. 5.2.5.5.4.1Sardine in GSA ECOMED (2002008) acoustic survey: trends in
abundance by length (data source: DCF).
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Fig. 5.2.5.5.4.25ardine in GSA BIEDIAS (2002013) acoustic survey: trends abundance
by length (data source: DCF).
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5.2.5.5.5 Trends in growth

No analyses were conducted during EWG1B34

5.2.5.5.6 Trends in maturity
No analyses were conducted during EWG1B1

5.2.5.6Assessment of historic stock parameters

5.2.5.6.1 Methods

Method 1: XSA

5.2.5.6.2 Justification

DCF data provided to EWG-19 included landings, catches and catch at length during
20022013. Fishery independent abundance indexes (ECOMED and MEDIAS acoustic
surveys) were available for the period 26@913. These data series were loagough to

perform an Extended Survivor Analysis (XSA). The analyses were made using R software and
the FLR libraries with scripts provided by JRC.

A first assessment (assessmentl) was performed using as input the growth parameters
estimated for sardineni GSA 6 (DCF 2008). The values of M vector calculated with these
parameters and the method proposed by Gislasinal. (2010) were much higher than
those estimated for sardine in other aredsr example inthe Adriatic Sea. In addition, the
species growthaccording to these parameters would be faster than that shown by the
length distributions from the acoustic surveys in sumntdg(5.2.5.5.4.1) and late autumn
(Fig. 5.2.5.5.4.2). Thus, a second assessment (assesgngas performed using modified
growth parameters and M vector calculated usiagecond set of growth parameters, with

M values by age much higher and similar to those calculated for the Adriatic. The
modification of the growth parameters was made by fixipg=123.9 (DCF 2008) and using
the Solver routine of Exc2D10 solution for the estimation of k, for different fThe k value

was chosen considering that the growth curve reproduced better the observed length
frequencies from the acoustic surveys (younger ages) and coincided withabiiyCF (2008)
growth curve in the older ages.
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ASSESSMENT1

5.2.5.6.3 Input parameters

The landings annual size distributions were transformed into ages using L2A. M vector was
estimated with the method proposed by Gislaseh al., 2010. Growthparameters and
maturity ogive indicated above.

Table 5.2.5.6.3.1. XSA input parameters to the XSA masiséssmentl.

M natural mortality

ages O 1 2 3 4 5+
087 063 051 044 040 0.36

Maturity ogive

ages O 1 2 3 4 5+

0 1 1 1 1 1
Catch at age (thousands)
0 1 2 3 4 5
2003 3092509 3039195 565142 62281 6169 712
2004 3855826 2829629 713678 1560Q3 35717 980.7
2005 2730611 2938521 745998 87915 10509 306

2006 1517196 4110202 1579998 302977 43906 7936
2007 1105879 2216831 1403251 580974 82395 7823
2008 1447167 177915 1083707 311913 46673 242
2009 2443261 1008965 162439 4858 15973 4603
2010 1830504 1339175 220048 19364 10603 3218

2011 3928245 2011143 261152 30717 2617 334
2012 298141 1443573 241393 17972 61.4 22.9
2013 3344426 1578178 147544 11975 76.1 41

Weight at age (kg)

0 1 2 3 4 5
2003 0.015 0.028 0.04 0.052 0.067 0.078
2004 0.015 0.028 0.041 0.054 0.067 0.078
2005 0.015 0.028 0.04 0.053 0.067 0.079
2006 0.016 0.029 0.041 0.053 0.067 0.079
2007 0.017 0.029 0.043 0.054 0.067 0.079
2008 0.016 0.029 0.042 0.054 0.067 0.077
2009 0.016 0.026 0.041 0.054 0.067 0.078
2010 0.016 0.027 0.04 0.052 0.067 0.078
2011 0.015 0.026 0.041 0.052 0.067 0.078
2012 0.015 0.027 0.04 0.051 0.067 0.077
2013 0.016 0.027 0.039 0.052 0.067 0.077
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Tuning parameters
MEDIAS 2002013
2009
2010
2011
2012
2013
ECOMED 2063008
2003
2004
2005
2006
2007
2008

0
3643898
2047198
3978871
5857538
6565760

0
3067111
1829575
1473889
1001670

4732004
4034527

1

45853
1252669
2984479
807159
819757
1
6508557
3030848

377637
4002104
1542663
194093

2

66045

7699

456914

63437

31655
2 3 4 5
2842493 909173 165624 2371
329545 79895 27481 8179
1272578 241878 27886 28308
4037252 1586546 208854 102269
916496 274043 32533 686.4
212389 121521 25589 3685

Different sensitivity analyses were performed before running the final XSA,
different weight and ages for shrinkage.

Sensitivity on shrinkage weight

Stock spawning biomass
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Stock spawning biomass
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Fig. 5.2.5.6.3.1. Sardine in GSA 6. Assessm8etisitivity analysis considering different
weight and ages for shrinkage and different rage and gage.

For the final run, the following settings were used:
fse=1.5, raged, qage=2shk.n=TRUE, shk.f=TRUE, shk.yrs=3, shk.ages=3
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5.2.5.6.4Results Assessmentl

XSA results for Assessmentl are presented in Fig. 5.2.5.6.4.1 to Fig. 5.2.5.6.4.6 and Table
5.2.5.6.4.1 to Table 5.2.5.6.4.3.

Log catch curves for Sardina pilchardus in GSA 6

log ratio

ane
Log catch curves for Sardina pilchardus in GSA 6

2. o -
5 °
o™
=

Fig. 5.2.5.6.4.1Sardine in GSA bog catch cumes. Assessmentl.
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Fig. 5.2.5.6.4.2. Sardine in GSA 6. Assessm¥BA.summary resultS8SB and catch are in
tons, recruitment in 1000s individuals.
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Table 5.2.5.6.4.1. Sardine in GSAgessmentIXSA summary results.

Population Population Recruitment SSB FO2

in number in weight

(thousands) (® (thousands) (®
2003 335444173 639117 2470500 45383 0.76
2004 43922071 817242 3395700 56256 0.69
2005 45619178 898456 3172200 66054 0.46
2006 33435815 805493 1761300 66459 0.62
2007 19010386 509699 895680 43357 0.77
2008 120670316 292373 703410 23610 155
2009 119873307 222912 962830 14589 1.09
2010 135850135 255164 1069900 16957 1.08
2011 151824406 275511 1145000 18963 1.56
2012 135546087 240085 1089800 15835 1.64
2013 190812613 340036 1618000 21060 1.38

Log residuals for ECOMED for Sardina pilchardus in GSA 6
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Fig. 5.2.5.6.4.3. Sardine in GSA 6. Log catchability residuals of the tuning data used from
ECOMED surveys. Assessmentl.

Table 5.2.5.6.4.2. Sardine in GSA 6. Log catchaleiiiguals of the tuning data used from
ECOMED surveys. Assessmentl.

2003 2004 2005 2006 2007 2008
0 0.710 -0.149 -0.348 -0.146 -0.147 0.081
1 1.140 0.062 -0.293 0.066 -0.332 -0.644
2 1.374 -0.955 -0.308 0.444 -0.339 -0.216
3 1.091 -0.490 -0.897 0.841 -0.329 -0.216
4 0.099 -0.238 -0.082 0.103 -0.431 -0.002
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Fig. 5.2.5.6.4.4. Sardine in GSA 6. Log catchability residuals of the tuning data used from
MEDIAS surveys. Assessmentl.

Table 5.2.5.6.4.3. Sardine in GSA 6. Log catchability residuals tohthg data used from
MEDIAS surveys. Assessmentl.
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Fig. 5.2.5.6.4.5. Sardine in GSA 6. AssessnRatfdospective analysis for SSB, F and R.
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Fig. 5.2.5.6.4.6. Sardine in GSA 6. Assessmé&nxiloitation rate trend consideringyf plotted
against the reference point E= 0.4.

ASSESSMENT2

5.2.5.6.5 Input parameers

For the XSAAssessment?2 the input parameters were modified as follows:
Linr= 23.9; k= 0.40pt-0.4.

M natural mortality (using Gislasat al. 2010)
ages O 1 2 3 4 5+
28 1.14 0.78 0.60 0.53 0.48

Maturity at age was estimated takingto account the species growth according to the
modified growth parameters and that the mean size at first maturity over 2@043 was

12.6 cm TL (data source: DCF)

Maturity ogive.
ages 0 1 2 3 4 5+
% mature 00 10 10 10 10 10

Table5.2.5.6.5.1. XSA input parameters to the XSA model. Assessment2.

Catch at age (thousands)
AGE 2003 2004 2005 2006 2007 2008 2009
0 83084 200714 93788 44659 3283 11257 18442
1 3564623 4135676 3170849 1919856 1322030 1669775 2742405
2 2887649 2826755 2929081 4688268 2730914 2185317 790935
3 216896 367293 298727 817579 1162762 709855 103542
4 13080 60920 21249 84298 170719 92542 24135
5+ 67.5 9303 2919 7556 744.6 2282 436.2
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AGE 2010 2011 2012 2013
0 31861 87027 79780 44149

1 2086375 4430239 3234324 372216

2 1211031 1600103 1287206 126846

3 77532 111060 81621 46068

4 13060 5464 2045 204.9
5+ 3051 317 216 3.8

Weight at age (kg)
AGE 2003 2004 2005 2006 2007 2008 2009

0 0.008 0.006 0.008 0.008 0.007 0.008 0.008
1 0.017 0.016 0.017 0.018 0.018 0.017 0.017
2 0.03 0.031 0.031 0.032 0.033 0.033 0.029
3 0.046 0.048 0.046 0.047 0.049 0.048 0.048
4 0.062 0.063 0.062 0.062 0.062 0.062 0.064
5+ 0.078 0.078 0.08 0.079 0.079 0.077 0.078
AGE 2010 2011 2012 2013
0 0.008 0.007 0.007 0.008
1 0.017 0.017 0.016 0.017
2 0.03 0.029 0.03 0.029
3 0.046 0.046 0.045 0.046
4 0.066 0.062 0.06 0.061

5+ 0.078 0.078 0.077 0.077

Tuningparameters

MEDIAS 2002013 0 1 2
2009 2290047 1364776 395944 19382
2010 1079567 1003387 948901 23196
2011 2093229 1950254 2703152 92121
2012 4096433 1786005 604199 17403
2013 5014871 1577085 584533 4908
ECOMED 2063008 0 1 2 3 4 5
2003 4371766 27717400 6735470 1968622 304628 22788
2004 1619182 17471810 2460486 170549 41927 7748

2005 703567 14920920 3700361 674185 59296 27584
2006 1309385 9180631 5621722 3296478 447248 98255
2007 33084 4953283 1835966 635298 70501 6470
2008 117461 3945893 261356 217842 45727 3524

Different sensitivity analyses were performed before running the final XSA, considering
different weight and ages for shrinkage.
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Sensitivity for different rage and gage
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Fig. 5.2.5.6.5.1. Sardine in GSA 6. Sensitivity analysis considering different weight and ages for

shrinkage and different rage and gage. Assessment2.

For the final run, the following settings were used:
fse=1.5, raged, qage=3, shk.n=TRUE, shk.f=TRUE, shk.yrs=3, shk.ages=3
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5.2.5.6.6Results Assessment?2

The use of the modified growth parameters mearshift of 1 year in the catch composition
and a much higher M vector (Fig. 5.2.5.6.6.1) .

450000 Sardine GSA 6 500000 - Sardine GSA 6
400000 —2003 |/ 450000 modified growth param ™ 2°%
< —
250000 | DCF growth param ——2004 | 400000 | zggg
300000 N® 2005 | 350000 |
1 ——2006
20000 N 200 | 300000 4 2007
/ =2007 || 250000 -
200000 A\ '\ 2008
7~ 2008 || 200000 - 2009
150000 1 / 2009 || 150000 2010
100000 - 2010 || 100000 - 2011
50000 - 2011 || 50000 - 2012
0 S 2012 0 2013
0 1 2 3 4 5

Fig. 5.2.5.6.6.1Sardine in GSA &atch at age considering thg#CFgrowth parameters (DCF 2008;
left) and according to the modified growth parametéright).

XSA resultsAssessment2 are presented in Fig. 5.2.5.6.6.1 to Fig. 5.2.5.6.6.7 and Tables
5.2.5.6.6.1 to Figs. 5.2.5.6.6.3.

Log catch curves for Sardina pilchardus in GSA 6

T T T T T
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Log catch curves for Sardina pilchardus in GSA 6
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Fig. 5.2.5.6.6.25ardine in GSA Bog catch curves. Assessment2.
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Fig. 5.2.5.6.6.3. Sardine in GSA 6.-&&8essment2 summary resul8SB and catch are in tons,
recruitment in 1000s individuals.

Table 5.2.5.6.6.1. Sardine in GSA 6-X&&ssment2 summary results.

Population Population Recruitment SSB F13

in number in weight

(thousands) () (thousands) ®
2003 60882609 530270 57252000 72250 0,87
2004 75900473 511833 71619931 82113 0,97
2005 46036029 432125 40702603 106505 0,47
2006 26983971 278636 23095240 93876 0,78
2007 14379839 143664 12074472 59143 1,09
2008 19557080 177280 18336131 30590 1,81
2009 19991046 173843 18715864 24113 1,25
2010 23784461 205650 22426194 26240 1,46
2011 20979360 166578 19351941 31117 2,15
2012 26344314 199981 24960005 25261 2,12
2013 42570233 358621 40849623 31822 1,94

Log residuals for ECOMED for Sardina pilchardus in GSA 6
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Fig. 5.2.5.6.6.4. Sardine in GSA 6. Log catchability residuals of the tuning data used from
ECOMED surveys. Assessement2.
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Table 5.2.5.6.6.2. Sardine in GSA 6. Log catchability residuals of the tuning data use€®MED

surveys.
2003 2004 2005 2006 2007 2008
0 1467 0.251 -0.018 1.170 -1.859 -1.011
1 0.690 0.056 -0.430 -0.340 -0.354 0.378
2 1331 -0.229 -0.193 0.088 -0.396 -0.601
3 1.878 -0.102 -0.429 1.453 0.449 0.632
4 0.118 -0.119 -0.020 0.043 -0.196 0.053

Log residuals for MEDIAS for Sardina pilchardus in GSA 6
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Fig. 5.2.5.6.6.5. Sardine in GSA 6. Log catchability residuals of the tuning data used from MEDIAS
surveys. Assessment2.

Table 5.2.5.6.6.3. Sardine in GSA 6. Log catchability residuals of the tuning data used from MEDIAS
surveys. Assessment2.

2009 2010 2011 2012 2013
0 0.152 -0.781 0.029 0.446 0.155
1 0.007 -0.413 0.296 0.275 -0.165
2 -0.634 -0.075 1.037 -0.032 -0.296
3 -1.772 -0.856 0.937 -0.608 -1.290
$SB retrospective mean F retrospective Recruitment retrospective
40000 Y r "1 e I 2e+07 \\\ o
2004 2008 \Z(UEU:r 010 012 04 - 8 a0 02 2004 2008 \Z;Ueﬂaar 010 012

Year

Fig. 5.2.5.6.6.6. Sardine in GSA 6. Retrospective analysis for SSB, Asapddrent2.
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Fig. 5.2.5.6.6.7. Sardine in GSA 6. Exploitation rate trend consideriggplBtted against the
reference point E= 0.4.

The modified growth parameters reproduced better than the original set (DCF 2008) the
younger ages when comparirtge growth curve with the length distributions of sardine
from the acoustic surveysmproved substantially théog catch curves and also moderately

the residuals pattern and the retrospectiveBased on these considerations,the
Assessment@vas considere@sthe best one.

However it is also important to notice thatesults regarding E trend from Assessmentl and
Assessment2 were very similar. Considering E=0.4 as reference point, it can be concluded
that the sardine stock in GSA 6 is being exploited uaswbly.

5.2.5.7Long term prediction
5.2.5.7.1 dstification

5.2.5.7.2 Results
5.2.5.8Data quality

With the exception of the growth parameter (which waescribed above), @ other
particular data issue was found with tlsardineassessmeni GSA 6.

5.2.5.9Scientific advice
5.2.5.10 Short termconsiderations

Considerations belovare based on thédssessment2 results).

5.2.5.10.1 State of the stock size
According to the acoustic surveys observations in the last three years-@0B) sardine

abundance have increaseHowever sardine abundance and lomass areestimated to be
at low historical levelsiccording to the XSA assessment
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5.2.5.10.2 State of recruitment

During 2003 2004, recruitment peaked in 2004 (71600 million). In the most recent year
(2013), recruitment increased in relation to the previowesars, but it was far from the peak
observed in 2004 (40850 million).

5.2.5.10.3 State of exploitation

The current F (3= 1.94) is larger thanyky(0.56). The current exploitation rate (E= 0.70) is
much higher than the reference E= 0.4, which indicates thatlise in GSA 6 is exploited
unsustainably.

5.25.11 Management recommendations
EWG 14vdp | RGA &S (GKS NBEtSOlIyd FtSStaQ STFF2NI |
mortality is below or at the proposedyEy level, in order to avoid future loss in stock

productivity and landings. This should be achieved by means of a-amuitial management
plan taking into account mixefisheries considered
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5.2.6 STOCK ASSESSMENT OF ANCHOVY IN GSA 6

5.2.6.1Stock Identification

The assessment of anchovy corresponds to@&A §Northern Spain), but it is not known

yet if this is a shared Mediterranean French stock @inglestock unit. 8udies oflarvae
transport from the Golf of Lionto Spanishwaters suggestthat this isa shared stock
Howvere,due to a lack of information about the structure of anchovy population in the
western Mediterranean, this stock was assumed to be confined within the GSA 6
boundaries.

— FAO Statisticai Divisions (red) — GFCM Geographical Sub-Areas (black)
01 - Northem Alboran Sea | 07 - Guif of Lions 13 - Guif of Hammamet 19 - Westem Jonian Sea 25 - Cyprus Island
02 - Alboran Island 08 - Corsica Island 14 - Guif of Gabes 20 - Eastem lonian Sea 26 - South Levant
05 - Southem Alboran Sea 09 - Ligurian and North Tyrrhenian Sea 15 - Malta Island 21 - Southem Ionian Sea | 27 - Levant
04 - Algeria 10 - South and Central Tyrrhenian Sea 16 - South of Sicily 22 - Aegean Sea 28 - Marmara Sea
05 - Balearic Island [11.1- Sardinia (west) 11,2 - Sardinia (east) | 17 - Northem Adriatic 25 - Crete Island 20 - Black Sea
06 - Northem Spain 12 - Northem Tunisia 18 - Southem Adniatic Sea | 24 - North Levant 30 - Azov Sea

Fig. 5.2.6.1Geographical location of GSA 6.

5.2.6.2Growth

VonBertalanffy growth parametrs, necessary for the calculation of natural mortality, were
estimated with DCF otolith reading collected@8A @n 2013, running the last version of
the program INBIO 2.0 (Sampedro et al., 2005, last update 2012 pers. Copm) 9L k=
0.2985, t=-2.7562 and for the lengthweight relationship: a=0.0034, b= 3.2282

5.2.6.3Maturity

Maturity at age was estimated from maturity at size. Maturity at size was calculated as the
ratio of mature fish in a size class over the total number of fish in that size Algs® =0.88

and Age =1

5.2.6.4Fisheries

5.2.6.4.1 General description of the fisheries

The current purse seine fleet targeting anchovy in @3#& composed by 119 units, average

GB is 39.1. About 3% of them are smaller than 12 m (operational Unit 1), 97% > 12 m
(operaional Unit 2) and 13% are over 24m. The fleet has been continuously decreasing in
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the last two decades, from 222 vessels in 1990 to 119 in 2013. They have been lost the
smallest units.

Fig. 5.2.6.4.1. Comparison of fleet composition in 2000 and 2013

Anchovy is the main target species of the purse seine fleet in Northern Spain due to its high
economic value. Anchovy catches in the period 12003 have been highly variable.
Species with a lower economical value are also fished, sometimes representigh
percentage of landings: horse macker€étgchurus spp, mackerel $comber spp, and gilt
sardine Sardinella aurita The interest about some of these species has been increasing as
there is a new market for them; gilt sardine and mackeespecially the first, are sold for
tuna farming.

Fig. 5.2.6.4.2. Purse seine fleet landings in Northern Sp&@% of landings and 89% of economic
value correspond to anchovy and sardine.
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5.2.6.4.2 Management regulations applicable in 2@

Regulated by Fisherguropean regulations REGULATION (EC) N° 1967/2006 of December
21, 2006, with a more restrictive Spanish regulations.

Features gear: Minimum aperture of 14 mm me#te height of the purse seine shall not
exceed 82 m and the use of purse seines is notwaitbat a depth less than 70 percent of

the net length,length net will not exceed more than 300 m except for Alboran Sea which
may be up to 450 m. Characteristics of vessels: No less than 9 m long, maximum power 450
hp, only one auxiliary boat and there asRegulating for its power lights. Fishing areas:
prohibited fishing less than 35 m deep, although at a distance of 300 m offshore it is
permitted at a lower depth than 50m. There are a forbidden areas to safe anchovy
recruitment. Fishing effort: No fishg on weekend, restricted fishing areas and seasonal
closures in some regions. Minimum sizes: Minimum legal landing size 9 cm. List of species
authorized to be fished by the gear. A margin of 2% of others species.

5.2.6.4.3 Catches
Discard data are not availablend anyhow considered negligible for thifishery, thus
catches areassumed to bequal tothe landings.

5.2.6.4.4 Landings

Landings in th@eriod 1990-2013have been highly variablevith a minimumof 1900tonsin

2007 and an averag®f 11700tons. Higher catche®ccurred inthe period 199094, they

were caught between 17000 and 22000 tons. Thereafter it has beencontinuously
decreasingwith three recoveriesin 2002 2009 and 2012 In 2013 shows higher catches
around 17200t, a similar value to the onebservedin 1990, but itis still not close to the
peak of the landing®ccurred between 1991and 1994. Years with higher landings are
usually correlated with a successful and high recruitment period, while unsuccessful
recruitment in a given year is correlated wia low level of landings.
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Fig. 5.2.6.4.4Anchovy in GSA. Landingsfrom 1996 to 2013.

5.2.6.45 Discards
Discards data are not available aaglyhowconsidered negligible for thisshery.

5.2.6.4.6 Fishing effort

The current fleet in GSA 06 the Northern Spain is composed by 119 units, average GB is
39.1. About 3% of them are smaller than 12 m (operational Unit 1), 97% > 12 m (operational
Unit 2) and1l3% are ove24m. The purse seine fleet has been continuously dasing in the

last two decades, from 222 vessels in 1990 to 119 in Z&yhave lostthe smallest units

but as the resource has increased during the last years part of the fleet fromLG34
moved to the GSA.

Table5.2.6.4.6. Trips by year for thpairse seine fleet targeting anchovy in GSA 6.

Year N° Trips

1996 29304
1997 29304
1998 29304
1999 27852
2000 26532
2001 23628
2002 20592
2003 21252
2004 20460
2005 19404
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2006 18348
2007 16234
2008 16734
2009 17644
2010 17227
2011 17904
2012 17528
2013 18978

5.2.6.5Scientific surveys

In the Spanish Mediterranean waters an acoustic survey has been annually carried out since
the 1990s. Until 2009 the survey (ECOMERMgs carried out in late autumn focusing on
anchovy recruitmentSnce 2009 theacoustic survey season changed to summer in order to
standardize with the rest afhe acoustic surveys carried out by the European countries in
Mediterranean Sea and to start the MEDIAS (Mediterranean acoustic surveys) series. The
pelagic community is novaays assessedsing MEDIASfocusing on the spawning stock
biomass (SSB) for anchovy and the recruitment of sardine.

5.2.6.5.1 Methods

The acoustic surveysrospects the continental shelf (20 to 200 m depth) by means of a
scientific echosounder EK60 (Simrad), equipped with 5 frequencies (18, 38, 70, 120 and 200
kHz).

Acoustic data are recorded continuously at a constant ship speed of 10 knots from sunrise
to sunset, along parallel equidistant transects lying perpendicular to the bathymetry. The
echosounder is calibrated before each survey followstandard techniques (Foote et al.,
1987).

Midwater pelagic trawls were deploydd determine the species proptions present in the

area. Acoustic data are processed using Echoview (Miryax Ltd.) software and PESMA
(VisualBasic) software. Echo trace classification is based on echogram visual scrutinisation,
usually the allocation account of representative fishitagienSand very few times on direct
allocation. Results of biomas& ¢ons) and abundancann® individuals) are presented by
species, length and age.

Table5.2.6.5.1. MEDIA acoustic survey information.

Date JuneJuly 2013

Cruise | MEDIAS 2013 | RV | Miguel Oliver

Target species Anchovy and sardine

Sampling strategy 66 tracks normal to the coast. Intéransect
distance: 4 or 8 nautical miles

Sampling season Summer (29 June31 July)

Investigated depth range (m) 20-200 m depth

Echesounder Scientific Echsounder EK60 equipped with
frequencies (18, 38, 70, 120 & 200 kHz)

Fish sampler Pelagic trawls with 10, 16 & 18 m vertical opening

Codc¢end mesh size as opening (mn) 20 mm

ESDU (i.e. 1 nautical mile) Elementary Distance Sampling Udithautical mile

TS (Target Strength)/species -72.6 dB for anchovy and sardine
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Software used in the posprocessing| SonarData Echoview, PESMA (Visual Basic), A
9.3

Samples (gear used) Pelagic trawl

Biological data obtained Lengthweightrelationship, age, sex, maturity

Age slicing method Otolith

Maturity ogive used

5.2.6.5.2 Geographical distribution

The usual distribution of the speciessisown infigure 5.2.6.5.2with higherabundance of
anchovy in the North area and sardine in the South area. As new feature in the pelagic
ecosystem it has been an increasinigmass and distribution area of the spectgrattus
sprattus (L: 1758) since 2010 (brown color in the map: N_SPER)1329500 tonsof sprat

were estimated in the area

~J

Fig.5.2.6.5.2. Proportion qbelagiéépecies in MEDIAS survey.

5.2.6.5.3 Trends in abundance and biomass

The biomass estimateaf anchovyby acoustic surveys has bekighly variablewith a
minimumof 2400tons in1998 and a maximum of 670@0ns in 2012. It shows an

increasing trend since 2005, although in 2013 was lower than the previous one. Preliminary
data from 2014 shows the same increasing trend.
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Fig.5.2.6.5.3. Trends in anchovy biomass in adougirveys, years 199813.

5.2.6.5.4 Trends in abundance by length or age
No analyses were conducted during EWG1B34

5.2.6.5.5 Trends in growth
No analyses were conducted during EWG1B1

5.2.6.5.6 Trends in maturity
No analyses were conducted during EWG1B1

5.2.6.6Assessmenbf historic stock parameters
5.2.6.6.1 Methods

Nonequilibrium surplus production model (BioDyn package; FAO, 2004).

5.2.6.6.2 Justification

Due to that @e composition in the landings and surveys are mainly classes 0 and 1, a model
approach based on the fitting of a naquilibrium surplus production model (BioDyn
package; FAO, 2004) was run. Data used were a series of observed abundance indexes,
allowing for the optional incorporation of an environmental index, so that the r and/or K
parameters of each year can be consibk to depend on the corresponding value of the
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applied index. In the actual case were tested different environmental indexes, neither of
them showed any improvement in the model fit.

5.2.6.6.3 Input parameters

The model was implemented in an MS Excel spreadsheatjfied from the spreadsheets
distributed by FAO under the BioDyn package. Details about the implementation of the
applied logistic modeling approach can be found in a FAO report on the Assessment of Small
Pelagic Fish off Northwest Africa (FAO, 2004 report is available at the web site
http://www.fao.org/docrep/007/y5823b/y5823b00.htm

The model uses four base parameters:

qvirgin biomass K

¢intrinsic growth rate of the population r

¢initial rate of reduction D (initial biomass related to K)
¢catchability g

CAll other estimated parameters derive from these four.

Basic Assumptions:

w {201 OlFly 6S RSaAaONAOSR &aztSte oé AGa
w abl GdzNYy £ é¢ wlGS 2F OKInfBdnassghlyo A2Yl 8a RS
w ¢KSNB A& I YFEAYdzYy 6A2Ylaa GKIFIG GKS ae
w ¢KS NBfIFGAGBS NIGS 2F AYyONBIA&AS 2F 0A2Y

zero, and zero when the biomass is at the maximum level.
w {AYLX Sad Y2RSmodel] 23Aa0A0 6{ OKI STSND

Table 5.2.6.6.3.1. Parametemsits to minimization, tolerance ratio and parameters calculated by
Biodyn (K in Tons).

Parameter | Initial Value To:_gz(r)\ce Min Value Max Value Cal;:)lg;end by
R 0.25 5 0.05 1.25 0.92
K 66948 5 13390 3344740 48926
BI/K 40% 0.5 0.95 40%

The input data used for the adopted model were total yearly catch (tand)a series of
abundance indices (acoustic biomass estimabeg) the period (1992013).
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Table 5.2.6.6.3.2Anchovy in GSA &atches an@dcoustic biomass estimates used in the assessment
1996-2013.

Catch |ACOUSTI
YEAR (tons) (tons)
1996 13430 4843
1997 12500 12608
1998 9558 2404
1999 9361 5717
2000 7315 13968
2001 8898 31297
2002 14338
2003 8538 23093
2004 8097 13562
2005 6216 6412
2006 3096 12159
2007 2820
2008 3532 28767
2009 12137 28090
2010 9886 22305
2011 9534 19405
2012 11434 66948
2013 17178 44874
Average 9326 21028

5.2.6.6.4 Results

The results based on the implementation of a requilibrium logistic surplus production
model were not accepted biEWG 1419 as the predicted abundance indelue to poor
model fitting Fig. 5.2.6.6.41
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Observed and predicted Abundance Indices
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Fig. 5.2.6.6.4.1Anchovy in GSA €atchesand Observegbredicted abundance indices(tons)

The quality of input data igood although the obtained output is not satisfactory. The
goodness of the best fit obtained using the surplus production modelling approach was also
considered unsatisfactor{fRpearsonindex=0.60). Pearson linear regression coefficient will
not detect a nodinear relation, but will measure how closely the predicted abundance
indices follow the observed ones. This plot presents, in a graphical way, the relation
between the Abundnce Index observedd used irthe model) and the Abundance index
estimated by the model, on the basis of the estimated biomass. The desirable characteristic
for this plot is a linear relation between the predicted and observed indices, with slope 1.
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Fig. 5.2.6.6.2. Anchovy in GSA @®lot of the relation between the predicted and the observed
abundance indices. This plot can be used to detect severe deviations from the linear relationship
between the observed abundance indices and those predictetidoynodel.

The residual plot shown in F5g2.6.6.43 is used to evaluate whether there are trends in the
deviations between the observed and predicted abundance indices data. As long as the
residuals are reasonably welispersed, with no patterns, there is usually no reason to
concern. Unusually large omsll residuals concentrated at a given range of the predicted

139



abundances, however, should be looked into carefully, as they may indicate a model
misspecification, or problems with the data.

1,5 Residuals
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Fig5.2.6.6.43. Anchovy in GSA Plot of residuals used tosaess if there are indications of any lack
of fit in the adjustment of the model to the data.
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5.2.7 STOCK ASSESSMENT OF BBBOKED ANGLERFISH IN GSA 6

5.2.7.1Stock Identification

Due to a lack of information about the structure of bldmilied anglerfish populatn in the
western Mediterranean, this stock was assumed to be confined within the boundaries of the
GSA 6 (Figure 5.2.7.1.1).
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Figure 5.2.7.1.Geographical location of GSA 6.

The species is of secondary commercial importance in GSA 6, but regularly caught by
bottom trawlers and to, a lesser extent, set nets (mainly trammel nets). The bulk of catches
correspond to individuals between 10 and 50 cm TL which are often sold togsitet..
piscatorius

5.2.7.2Growth

Growth parameters of.. budegassavere determined by modal progression analysis based
on the analysis of length frequency distributions merged for several years from the data
collection samples (Spanish Data Collection Progr@jnbecause of the difficulty of
obtaining representative annual size frequencies. The values of the Von Bertalanffy growth
function for GSA 6 (combining males and females) weres 102 cm TL, k = 0.15%1t =-

0.05 yr, while the lengthveight relatiorship parameters were: a = 0.0232 gtand b =
2.8455.

5.2.7.3Maturity

The proportion of mature individuals by age class (both sexes combined) was determined
from the lengthbased maturity ogive with parameters b 2.3454, b = 0.4987, §oy =

4.7025 yr, transformed to ages, based on pooled samples over several years (Spanish Data
Collection Programme).

5.2.7.4Fisheries

5.2.7.4.1 General description of the fisheries

No updated information was available to STECF EW@®.1Blackoellied anglerfish are by
catdh of commercial importance of bottom trawl fisheries. They are also caught by a variety
of static fishing gear (trammel nets, gillnets and baited traps).
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5.2.7.4.2 Management regulations applicable in 2@

The management regulations applicable are the general @dtoln trawling (Regulation

(EC) No 1967/2006). Bottom trawling is practiced five days a week and for a maximum of 12
hours at sea per each day. Minimum landing size is 30 cm TL (local regulation not included in
1967/2006).

5.2.7.4.3 Catches

5.2.7.4.4 Landings

Landings data were reported to STECF EWE91through the DCHn GSA 6 the bulk of
catches (98% in weight) are from otter trawl, while artisanal fisheries represents the rest of
the catches. The largest individuals are caught by trammel nets, but theseasampled.

Table 5.2.7.4.4.Blackbellied anglerfish in GSA 6. Annual landings (t) by gear in GSA 6 from the DCF
data.

LLS FPO GNS GTR OTB
2002 0.77 2.84 350.17
2003 7.97 434.15
2004 6.73 415.20
2005 0.61 5.03 520.15
2006 6.95 640.62
2007 0.77 8.09 609.74
2008 0.81 10.16| 513.02
2009 562.50
2010 747.4152
2011 8.28 0.36 32.71 18.19| 1193.80
2012 8.59 0.54 2.88 20.20| 798.26
2013 5.29 0.40 2.30 16.04| 1024.05

The time series of landings data (tons) by gear forgbeod 20022013 is shown in Figure
5.2.7.4.4.1. Maximum landings values are observed in 2011 and 2013 and minimum values
in 2002.
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Figure 5.2.7.4.4.1. Blatlellied anglerfish in GSA 6. Total annual landings by gear for the period
2002-2013.

DCF dataon length structure of blackellied anglerfish from otter trawl in GSA 6 were
available for the period 2063013, and are shown in Figure 5.2.7.4.4.2.
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Figure 5.2.7.4.4.2. Bladdellied anglerfish in GSA 6. Length frequency distribution of the lgadin
from 2003 to 2013 as obtained from the DCF.

DCF data on age structure of blamilied anglerfish from otter trawl in GSA 6 were
available for the period 2063013, and are shown in Figure 5.2.7.4.4.3.
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Figure 5.2.7.4.8. Blackbellied anglerfisin GSA 6. Age frequency distribution of the landings from
2003 to 2013 as obtained from the DCF-.

5.2.7.4.5 Discards

Discards data were reported to STECF EWG91through the DCHnformation on OTB
discards was available from 2009 to 2013 and it is shown in Bablé.4.5.1Discards of
anglerfish are negligible for 20@®10 but in the last 3 years they have increased and they
represent 10%, 8% and 12% of the total landings respectively. Nevertheless, no data on the
length frequency of discards is available.

Table 5.2.7.4.5.Blackbellied angtrfish in GSA 6. Discards data in tons.

oTB OTB Discards
2008| 513.02 0.09
2009 562.50 0.02
2010| 747.4152 0.05
2011| 1193.80 141.28
2012 798.26 74.21
2013| 1024.05 146.24

5.2.7.4.6 Fishing effort

Trawl (OTB) fishingffort data for GSA 6 was submitted by quarter, area, gear, fishery and
vessel length class for the years 2a0i®13 in the new data call, but due to differences
respect to data provided in previous meetings we have used the series of previous data (see
chapter 5.27.8 Data quality). Data for the length classes VL1224 and VL2440 are shown in
the following table. The reduction in fishing effort is apparent, in accordance with the
Integral Plan previously mentioned aiming to reduce fishing effort. The numbeessels

and GT days at sea of OTB fleet in GSA 6 in the period2BA@ by fleet segment is
presented in Table 5.2.7.4.6.1.
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Table5.2.7.4.6.1Blackbellied anglerfish in GSA 6. Number of vessels, nominal fishing effort and
capacity.

2009 2010 2011 2012
Nb of Vessels 558 546 540 540
Nominal effort KW x days at sea (000s) 28339| 26306| 24805| 23553
GT x days at sea (000s) 6063 5673 5343 5109

5.2.7.5Scientific surveys

MEDITS

5.2.7.5.1 Methods

Snce 1994 standard bottom trawl surveys have been conducteds8A 6in spring,
following the general methodology of the MEDITS protocol described in Bergarad
(2002). In GSA6 the following number of hauls was reported per depth stratum in the DCF
2014 data call:

Table 5.2.7.5.1.1 Number MEDIT$iauls per year and depth stratum @GSA 619942013.

DEPTH_STRATUM [1994 1995|1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002

050-100 21 27| 27| 25| 27| 28| 30| 29 34
100-200 10 18 16 14 12 16 18 18 19
200-500 9 15 9 10 6 12 11 15 16
500-800 8 11 10 8 4 10 7 8 7
DEPTH_STRATUM | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
050-100 37] 30| 31| 33| 26| 29 28| 20| 28| 35| 38
100-200 20 16 17 18 14| 20| 20 12 20| 23 24
200-500 17 15 14| 17 10 13 14 10 15 18 17
500-800 11 11 8 12 9 9 7 8 8 8 8

Data were assigned tstrata based upon the shooting position and average depth (between
shooting and hauling depth). Catches by haul were standardized to 60 minutes hauling
duration. The abundance and biomass indices by GSA were calculated through stratified
means (Cochran, B3; Saville, 1977). This implies weighting of the average values of the
individual standardized catches and the variation of each stratum by the respective stratum
areas in each GSA:

Yst 3 (Yi*A) /A
V(Yst) 3 (Ai2 *si 2/ ni)/ A2
Where:
A=totalsurvey area
Ai=area of the-th stratum
si=standard deviation of theth stratum
ni=number of valid hauls of theth stratum
n=number of hauls in the GSA
Yi=mean of the-th stratum
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Yst=stratified mean abundance
V(Yst)=variance of the stratified mean

The variation of the stratified mean is then expressed as the 95 % confidence interval:
Confidence interval = Yst % t(student distribution) * V(Yst) / n

Length distributions represented an aggregation (sum) of all standardized length
frequencies (subsanigs raised to standardized haul abundance per hour) over the stations
of each stratum. Aggregated length frequencies were then raised to stratum abundance *
100 (because of low numbers in most strata) and finally aggregated (sum) over the strata to
the GSA

5.2.7.5.2 Geographical distribution
No specific analyses were conducted during STECFLB\MES

5.2.7.5.3 Trends in abundance and biomass

Fishery independent information from the MEDITS surveys in the period-2@B38 was
used to derive indices of abundance and biomasdfackbellied anglerfish in GSA 6. Both
abundance and biomass have fluctuated in the area during this period with no clear trend.
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Figure 5.2.7.5.3.1. Bladiellied anglerfish in GSA 6. Abundance and biomass indices from

MEDITS survey.

5.2.7.5.4 Trends in abundance by length or age

The following Figure 5.2.7.5.4.1 displays the stratified abundance

anglerfish in GSA 6.
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Figure 5.2.7.5.4.1. Bladdellied anglerfish in GSA 6. Stratified abundance indices by size20934
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5.2.7.5.5 Trends in growth
No specific analyses were conducted during STECF EY8G14

5.2.7.5.6 Trends in maturity
No specific analyses were conducted during STECF EY®G14

5.2.7.6Assessment of historic stock parameters

5.2.7.6.1 Method: XSA

5.2.7.6.2 Justification

FLR libraries were employed ander to carry out an XSA based assessment (Darby and
Flatman 1994). This stock was assessed for the first time during in SFECEWZ 1A0:

LCA (VIT program from Lleonart and Salat, 1992) was performed using as input data the
period 20092011. XSA hdseen carried out for the first time for this stock in 2014 (STECF
EWG 149) using as input data the period 202813 for the catch data and 202®13 for

the tuning file.

5.2.7.6.3 Input parameters

The growth parameters used for VBGF wepe= 1102 cm TL; K = B.4r"; t,=-0.05 yr. The
length-to-weight coefficients used were a= 0.0232, b= 2.8455.

Statistical age slicing script developed by Scott et al. (2012) during EW® Hds been
used to transform the annual size distribution of the landings and MEDITSin.FDe
distributions in order to apply XSA model.

Commercial landings of blatdellied anglerfish are exclusively obtained by the trawl fleet.
The source of commercial landings is the DCF.

Table 5.2.7.6.3.1 lists the input parameters to the XSA, naraedirigs, catch number at
age, weight at age, maturity at age, natural mortality at age and the tuning series at age
(MEDITS). Natural mortality values (vector) were computed with the PROBIOM routine.

Table 5.2.7.6.3.Blackbellied anglerfish in GSAI@put data to the XSA model.

Catch (t)
2004 | 2005| 2006| 2007| 2008| 2009| 2010| 2011|2012 2013
422 | 526 648 619 | 524 | 562| 747| 1253| 830| 1048
Catch number at age matrix (thousands)
Age 2004 2005 2006 2007 2008 2009 2010
0 54,586 42.489 3.690| 36.026| 68.762| 243.711| 674.647
1] 373.941| 832.416| 350.346| 323.561| 77.244| 621.152| 1088.036
2| 384.915| 604.030| 409.785| 386.238| 429.540| 231.539| 1001.939
3| 158.961| 113.514| 136.377| 157.308| 207.996| 202.373| 163.570
4 16.142| 19.519| 59.122| 70.551| 29.223| 70.358 31.477
5 13.588 6.218| 22.175| 34.693| 12.902| 27.629 18.763
6 4,951 3.881| 19.128| 10.577| 14.879| 10.194 7.793
7 0.803 0.459| 23.370 4.714 9.646 5.976 2.002
8+ 0.005 0.024 0.001 0.018 0.005 0.004 0.001
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Age 2011 2012 2013
0| 123.537| 180.226] 38.017
1| 609.753| 957.011] 910.026
2 | 2047.946| 1435.626| 1649.612
3| 259.436| 132.286| 222.722
4 58.680 17.561 7.793
5 39.492 9.491 7.285
6 16.451 4.853 8.037
7 0.000 1.506 0.003
8+ 1.084 0.006 4.828
Weight at age (kg)
Age 2004 2005 2006 2007 2008 2009 2010
0 0.0122| 0.0217| 0.0170| 0.0069| 0.0096| 0.0198| 0.0224
1 0.1389| 0.1287| 0.1224| 0.1740| 0.1318| 0.0893| 0.0998
2 0.4038| 0.4056| 0.3978| 0.3984| 0.4191| 0.4397| 0.3490
3 0.8415| 1.0161| 0.9966| 0.9904| 0.8279| 0.9017| 0.8795
4 1.8828| 1.4855| 1.6055| 1.7525| 1.3187| 1.5473| 1.7218
5 2.4638| 2.4779| 2.2840( 2.2699| 2.7871| 2.1313| 2.4504
6 2.6292| 2.8551| 3.5043| 2.9416| 3.2259| 2.5861| 2.8241
7 3.9839| 3.9839| 3.9839| 3.9839| 3.9839| 3.9839| 3.9839
8+ 4,7814| 4.7814| 4.7814| 4.7814| 4.7814| 4.7814| 4.7814
Age 2011 2012 2013
0 0.0240| 0.0241| 0.0374
1 0.1462| 0.0657| 0.1627
2 0.3414| 0.3956| 0.3828
3 0.8577| 0.9033| 0.8331
4 1.6718| 1.6766| 1.4434
5 2.3230| 2.6035| 2.7827
6 2.7026| 3.2169| 3.3555
7 3.9839| 3.9839| 3.9839
8+ 4.7814| 4.7814| 4.7814
Maturity and natural mortality vectors
Age 0 1 2 3 4 5 6 7 8+
Maturity 0.09 0.14 0.21 0.3 0.41 0.54 0.66 0.91 1
M 1.08 0.48 0.37 0.32 0.29 0.27 0.26 0.25 0.24
MEDITS number at age
Age 2005 2006 2007 2008 2009 2010 2011 2012 2013
0| 109.571| 27.117| 14.459| 63.865| 367.489| 483.817 22.409| 73.571| 126.552
1| 377.253| 125.632| 105.780| 19.952| 1035.547| 767.713| 1021.592| 594.426| 516.492
2| 149.041| 294.083| 247.028| 210.448| 221.495| 219.943| 218.389| 364.902| 511.664
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3| 47.419| 20.128| 108.497| 89.594| 66.754| 39.019| 19.583| 19.902| 30.655
4 6.506| 13.892| 41.939| 39.629| 13.680| 22.369 4.589 4.854 9.838
5 5.284 6.145| 18.145 2.791 9.407 3.865 0.866 4.022 0.989

5.2.7.6.4 Results

Sensitivity analyses were conducted to assess the effect of the main parameters, i.e.
shrnkage (fse) and age above which q is independent from age (gage). Values ranging from
0.5 to 3 (0.5ncreasing) for the shrinkage and from 2 to 4 for the gage parameter have been
tested. Comparison of trends between the settings has been done. Different combinations

between the set of settings that looked more stable were tested.
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Figure 5.2.7.6.4.18lack bellied anglerfish in GSA 6. Sensitivity on shrinkage w&@.and catch

are in tons, recruitment in 1000s individuals.

As a result, the settings that minimized the residuals and showed the best diagnostics

output were used for the finadssessment, and are the following:

Fbar fse rage gage shk.yrs

shk.age

1-4 2 2 3 3

The residuals pattern of the MEDITS trawl survey is shown in Figure 5.2.7.6.4.2.
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Figure 5.2.7.6.4.Blackbellied anglerfish in GSA BSA residuals for the MEDITS survey from 2005
to 2013.

The results of the retrospective analysis are shown in Figu&.6.4.3
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Figure 5.2.7.6.4.Blackbellied anglerfish in GSA 6. XSA retrospective ana§SB.and catch are in

tons, recruitmentin 1000s individuals.

The results of the XSA are shown in the following figure.
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Figure 5.2.7.6.4.4Blackbellied anglerfish in GSA 6. XSA resul&B and catch are
recruitment in 1000s individuals.
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In the tables 5.2.7.6.4.1 and 2 the population estimatesafhius budegassabtained by

XSA are provided.

Table 5.2.7.6.4.1Blackbellied anglerfish in GSA 6. Stock humbers at age (thousands) as estimated

by XSA.
Age 2004 2005 2006 2007 2008 2009 2010
0| 7696.900| 6671.700| 6323.500| 3932.700| 10614.000| 17624.000| 14104.000
1| 2433.000| 2582.000| 2240.900| 2145.300| 1314.500| 3564.600| 5843.000
2| 999.150| 1211.400( 942.900| 1111.000| 1072.900| 752.650| 1717.100
3| 341.960| 370.250( 334.710| 310.720| 446.430| 384.120| 327.450
4 85.888| 112.860| 172.120| 126.840 91.581| 146.930| 106.480
5| 111.220| 50.304| 67.561| 77.652 33.880 43.248 49.084
6 10.580| 73.030| 32.969| 32.200 28.966 14.591 8.875
7 2.823 3.810| 52.901 8.624 15.540 9.269 2.299
8+ 0.016 0.194 0.003 0.032 0.008 0.006 0.001
Age 2011 2012 2013
0 | 15542.000| 11169.000| 9506.700
1| 4396.500| 5206.100( 3688.000
2| 2759.600{ 2240.800| 2468.600
3 353.320| 204.130| 354.650
4 98.392 35.489| 35.500
5 52.447 22.864| 11.364
6 21.076 5.532 9.161
7 0.000 1.805 0.004
8+ 1.413 0.007 5.464
Table 5.2.7.6.4.Blackbellied anglerfish in GSA 6. XSA summary results.
Recruitmen
Fbjr} t SSB ()| TB ()
(thousands)
2004 0.47 7696.90| 469.78| 1598.10
2005 0.53 6671.70| 563.96| 1861.30
2006 0.53 6323.50( 691.57| 1847.20
2007 0.67 3932.70| 520.23| 1678.60
2008 0.50 10614.50| 457.32| 1465.40
2009 0.62 17623.90| 450.88| 1738.70
2010 0.70 14103.90| 487.32| 2124.20
2011 1.39 15542.20| 589.94| 2611.40
2012 1.00 11169.10| 388.49| 1826.60
2013 0.91 9506.70| 487.60| 2335.80
F at age
0 1 2 3 4 5 6 7 8
2004| 0.01 0.22 0.62| 0.79 0.24 0.15 0.76 0.39| 0.39
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2005| 0.01 0.53 0.92]| 0.45 0.22 0.15 0.06 0.15] 0.15

2006 0.00 0.22 0.74| 0.65 0.51 0.47 1.08 0.69| 0.69

2007 0.02 0.21 0.54| 0.90 1.03 0.72 0.47 0.97| 0.97

2008 0.01 0.08 0.66| 0.79 0.46 0.57 0.88 1.22| 1.22

2009 0.02 0.25 0.46| 0.96 0.81 1.31 1.59 131 131

2010| 0.09 0.27 1.21| 0.88 0.42 0.58| 11.66 430 4.30

2011 0.01 0.19 2.23| 1.98 1.17 1.98 2.20 1.81| 1.81

2012 0.03 0.27 1.47| 1.43 0.85 0.64 7.01 290 2.90

2013 0.01 0.38 1.63| 1.34 0.29 1.32 7.05 294 294

The XSA results summarized in Table 5.2.7.6.4.2 and in Figure 5.2.7.6.4.4 show a slight
decreasing trend in recruitment from 2009 and in the fishing mortality from 2011, a
fluctuation on SSB and an estimateg, 6f 0.91.

5.2.7.7Long term prediction

5.2.7.7.1 Jdustification

The yield per recruit (YpR) analysis was run using the NOAA Yield per recruit software
because using th€LBRP routine the Fresulted (0.08) was almost half compared to the
one proposed during STECFIREWG 140 (0.15)

5.2.7.7.2 Results
YpPR outpt curve is illustrated in the Figure 5.2.7.7.2.1 while in Table 5.2.7.7.2.1 the main
results of the analysis are reported.

Yield per Recruit and SSB per Recruit
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Figure 5.2.7.7.2.Blackbellied anglerfish in GSA 6. Yield per Recruit curve.
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Table 5.2.7.7.2.Blackbellied anglerfishin GSA 6. Summary results of the Yield per Recruit analysis.
Yield Total Mean
Reference SSB per| Biomass| Mean . Expected
. F per : Generation .

Point .. | Recruit per Age . Spawnings

Recruit . Time

Recruit

F Zero 0.00| 0.00000 1.22 1.70 1.97 8.20 0.28
FO0.1 0.14 | 0.08556 0.46 0.78 1.19 6.98 0.16
F Max 0.20| 0.08942 0.32 0.59 1.00 6.49 0.13
F at 40%
MSP 0.13| 0.08428 0.49 0.81 1.22 7.05 0.16

5.2.7.8Data quality

Data from DCF 2013 as submitted through the Official data call in 2014 were used. Fishing
effort data should behecked. Values provided to EWGII8twere much higher than those
submitted in previous meetings. As an example, see the number of OTB vessels in Table
5.2.7.8.1. When checked against the values reported by the autonomous governments of
Catalonia, Valenciand Murcia (the zones included in GSA 6), the total number of vessels
from these regions are similar to those reported in previous EWGs. For this reason, fishing
effort data in the present report have been taken from the EW&a3eport.

Table 5.2.7.8.1Number of OTB vessels by vessel length in GSA 6 in the perio@@0DB%ccording
to the DCF. For comparison, the number of vessels in the EVS i&port is given in the right
column.

VL0612 | VL1218 | VL1224 | VL1824 | VL2440 | EWG 149 | EWG 1319
2009 21 141 451 230 843 558
2010 27 582 218 827 546
2011 27 136 393 200 756 540
2012 19 132 367 211 729 540
2013 19 127 362 205 713

Discards data of 2008 to 2013 were available in catch but there are no length frequencies of
these discards so thaeyere not included in the assessment because Spain making use of the
derogation in the Commission Regulation (EC) No 1581/2004 was not obliged to collect
detailed data for the discarded species.

We excluded the year 2003 from the assessment because thethlefrgquencies
distribution of the landings data seems truncated.

5.2.7.9Scientific advice

The current F (0.91) is larger thagn F0.14) chosenas proxy of frsyand as the exploitation
reference point consistent with high long term yieldshich indicateshat blackbellied
anglerfish in GSA 6 is exploited unsustainably.
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5.2.7.10 Short term considerations

5.2.7.10.1 State of the stock size

The SSB is fluctuating along the series with an average of 510 t. No precautionary biomass
reference points have been proposed for thisck. As a result, EWG -19 is unable to
evaluate the status of the stock spawning biomass in respect to these.

5.2.7.10.2 State of recruitment

The recruitment estimated for 2014 is 11800 thousand individuals, slightly higher compared
to the series average (103Q@Aousand). However, recruitment may not be well estimated
with the present assessment because the age 0 group (recruits) is not well represented in
the commercial landings.

5.2.7.10.3 State of exploitation

The current F (0.91) is larger thagn F0.14), chosemsproxy of lgsyand as the exploitation
reference point consistent with high long term yields, which indicates that Hiatlled
anglerfish in GSA 6 is exploited unsustainably. The size composition of landings indicates
that the exploitation is based on aglasses-4.

5.2.7.11 Management recommendations

STECFEWG-#p | RGA&aSa GKS NBfSOFryld FtSSiaQ STFT2N
below or at the proposedpsylevel, in order to avoid future loss in stock productivity and
landings. This should betdeved by means of a muliinnual management plan taking into

account mixeefisheries considerations.
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5.2.8 STOCK ASSESSMENT OF ANCHOVY IN GSA 7

5.2.8.1Stock Identification

The assessment covers the entire GSA 7 area corresponding to the Gulf of Lions. However,
the Gulf of Lions may not correspond taiaglestock unit. Hydrological exchanges between
the Gulf of Lions and the Catalan Sea for instance are well known, whociidshit least
affect larval transport (OspinAlvarez et al. 2013) and then recruitment of juvenile anchovy

in both areas. Similarly, part of the young recruited in the Gulf of Lions anchovy population
may come from larval transport from spawners of thgurian Sea. Howevedue to a lack

of specific information about the stock structure of the anchovy population in the western
Mediterranean, this stock was assumed to be confined within the GSA 7 boundaries in this
assessment.

— FAO Statisticai Divisions (red) — GFCM Geographical Sub-Areas (biack)
01 - Northem Alboran Sea 07 - Guif of Lions 13 - Guif of Hammamet 19 - Westem Ionian Sea 25 - Cyprus Island
02 - Alboran Island 08 - Corsica Island 14 - Guif of Gabes 20 - Eastem lonian Sea 26 - South Levant
03 - Southem Alboran Sea 09 - Ligurian and North Tyrrhenian Sea 15 - Malta Island 21 - Southem Ionian Sea | 27 - Levamt
04 - Algeria 10 - South and Central Tyrrhenian Sea 16 - South of Sicily 22 - Aegean Sea 28 - Marmara Sea
05 - Balearic Island | 11.1 - Sardinia (west) 11,2 - Sardinia (east) | 17 - Northem Adsiatic 23 - Crete Island 20 - Black Sea

06 - Northem Spamn 12 - Northem Tunisia 18 - Southem Adnatic Sea 24 - North Levant 30 - Azov Sea

Fig. 5.2.8.1.1Geographical location of GSA 7.

5.2.8.2Growth

Growth parameters have been estimated from 6886 otolith readings. A recent analysis of
these readings (Van Beveren et al. 2014) has shown the existence of differelengtje

keys in different time periods. The 20@813 period was thus divided into 2 periods: 1)
20062007 period of rapid growth and 2) 20@B05 + 20082013 period of slow growth.

Table 5.2.8.2.JAnchovy in GSA Yon Bertalanffy growth parameters

Period Ly K to
20062007 16.397 0.877 -1.874
20032005 & 16.350 0.448 -0.994
20082013
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5.2.8.3Maturity

Maturity at age were estimated from maturity at size. Maturity at size was calculated as the
ratio of mature fish in a size class over the total number of fish in that size class, considering
samples fromMay, June and July. Maturity ogives displayed important changes across time
and the decrease in size of anchovies that has occurred since 2008 (Van Beveren et al. 2014)
resulted in a smaller size at first maturity. We thus used two different maturityesgiv
(before and after 2008) using a total of 9161 samples.

1.0 - G- = @ 0e— 00— —0—0

0.8 y o

0.4 / /
02 - o /
/ —— 2003-2007

00-to o 2008-2013
T T T T I T T
6 8 10 12 14 16 18

Proportion of mature fish

Sz (incm)
Figure 5.2.8.3.JAnchovy in GSA Katurity ogives per period

The maturity by age was then estimated by combining maturity by size and the size
structure of each age in the catches. We have to note that for age 0, only the largest
individuals were fished (due to net selectivity) so that the size structure of agéifsesd

and the % of mature individuals in age 0 overestimated.

5.2.8.4Fisheries

5.2.8.4.1 General description of the fisheries

The number of pelagic trawlers strongly decreased a few years ago. While 12 trawlers
landed more than 1 of anchovies each in 2013, only 1 tatrg small pelagics all year round,

the others alternating between small pelagics and demersal species. As a consequence, the
total catches remained low in 2013. They have been fluctuating around 2@0@he last 5

years. Most regulations (no fishing atly during the weelend, length of trawlers, etc.) are

fully respected, with the exeception of the limitation of engine power for trawlers.
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5.2.8.4.2 Management regulations applicable in 2@

1 Exclusive licence for trawling, with a given number each year (botnfatl pelagics

and demersals)fully respected
9 Limited engine power for trawlers to 318 kW or 430 hipot respected
1 Length of fishing trawlers inferior to 25 meterhuilly respected
1 Fishing effort limitation :

- No fishing on Saturdays and Sundagsthorised hours trip: 3.00am to

8.00pm- fully respected
- Trawling forbidden from coast to 3NMmostly respected

- Professional organisation regulations: Additional holidays: on average 40

days/year- fully respected

Management plans per engine have alseeb established in the Gulf of Lions in 2014.
Anchovies appear in both trawler and purse seine management plans. They are not targeted
or landed by purse seines, so the main management rules concerns the trawler
management plan. Objectives in terms of b&ss are given in the management plan and
have to be evaluated each year, affecting the number of licences delivered the following

year or the number of days a trawler is allowed to fish.

5.2.8.4.3 Catches

Due to the absence of discard data in most years, catcleassumed to equal landings. In
the few years, where discards are given in the dataset, the quantities were negligible.

5.2.8.4.4 Landings
Landings decreased sensibly since 1880s.

Anchovies in the Gulf of Lions
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Figure 5.2.8.4.4.1Anchovy in GSA landings from 1993 to 2013.
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5.2.8.4.5 Discards

Discard data are not available and were considered as negligible in the stock assessment.

5.2.8.4.6 Fishing effort

Due to a decrease in stock biomass and market changes, the fishing effort has strongly
decreased. The number of pelagic trawlers (OTM) decreased and only 1 is now focusing on
small pelagics all year round. Most other OTM alternate between bottom trawlimy a
pelagic trawling. However, the number of fishing days is not available to measure the fishing
effort more precisely.

5.2.8.5Scientific surveys

The scientific survey (PELMED) used is an acoustic andstrexgly that has been
conducted every July since 1998.follows the Mediterranean Acoustic Survey (MEDIAS)
protocol.

5.2.8.5.1 Methods

Sampling is performed along 9 parallel and regularly interspaced transectst(arsect
distance = 12 nautic miles, see map below). Acoustic data are obtained by means of
echosounérs (Simrad ER60) and recorded at constant speed of 8-hmlhe size of the
elementary distance sampling unit (EDSU) is 1 nautical mile. Discrimination between species
is then done both by echo trace classification and trawls output (Simmons & MaclLennan
2005). Indeed, each time a fish trace is observed for at least 2 nm on the echogram, the boat
turns around to conduct a 30 nimawl at 4 nm.R1 in order to evaluate the proportion of
each species (by randomly sampling and sorting of the catch beforeioguatd weighing

each individual species). While all frequencies are visualized during sampling and help
deciding when to conduct a trawl, only the energies from the 38kHz channel are used to
estimate fish biomass. Acoustic data are preliminarily treateth Wiovies + software in
order to perform bottom corrections and to attribute to each echotrace one of the 5
different echotypes previously defined. Acoustic data analyses (stock estimation, -length
weight relationships, etc.) are later performed using Rots.

The biomass estimation then relies on trawl allocation. Two different methods have been
tested and 2 trawl allocations to echotraces have also been tested. The two methodologies
only differed on the use of mean size and weight per species per rawhe use of the
whole size distribution estimated per trawl. Trawl allocation has been done in two different
ways: 1) closest trawl allocation, where each echotrace is attributed the closest trawl under
the condition that the trawl is in the correct stium (surface vs pelagic), 2) expert
allocations. In allocation 2, each echotrace was allocated a trawl according to the form and
intensity of the echotrace. This also enables to put more importance on depth strata than
the closest trawl allocation. Indeedepth has been shown to be an important factor of the
spatial distribution of these species and of the size structuration (sardines are more coastal
than anchovies and small individuals are also more coastal regardless of the species). The 2
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allocationsfor bottom energy are then compared and used to estimate error around the

estimate.

5.2.8.5.2 Geographical distribution

A recent study on spatial distribution of small pelagics in the Gulf has been published

(Saraux et al. 2014). Below are the maps for anchdxoes this publication.
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Figure S3. Annual maps of log-biomass for anchovies.

Figure 5.2.&.2.1. Spatial distribution of anchovies from acoustic surviegni Saraux et al.

2014)
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5.2.8.5.3 Trends in abundance and biomass
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Figure 5.2.8.5.3.1Anchovy in GSA Biomass index estimated by direct acoustic method from
PELMED survey

The biomass estimated by PELMED survey has shown a strong decrease before 2003 and has
been more or less stable around low valletween 2003 and 2014

5.2.8.5.4 Trends in abundance by length or age

A recent study worked on length and age compositof small pelagics in the Gulf of Lions
from the acoustic survey (Van Beveren et al. 2014).
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Figure 5.2.8.5.4.1Anchovy in GSAlfength composition (Van Beveren et al. 2014)
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Figure5.2.8.5.4.2 Anchovy in GSA Age composition obtained by Bayesian decomposition (Van
Beveren et al. 2014)

5.2.8.5.5 Trends in growth

Growth rate was really high during 20Q607 , but it is quite slow again in recent years (see
5.2.8.2).

5.2.8.5.6 Trends in maturity

Since 2008, the size at first maturity has decreased (see above in 5.2.8.3).

5.2.8.6Assessment of historic stock parameters
5.2.8.6.1 Methods

Different catch at age models were performed over the period 22083, when ge
structure was available. We first used simp8A and then used ada to test for different
models of F, g and the variance depending on year and age.

Finally, a surplus production model was tested on a longer -8erees (1992013), as
catches and acoustic biomass were available on that period.

5.2.8.6.2 Justfication

The models were first run on 0 to 4+ ages and then-@+0as the age 4 represented a very
small portion of the population both in catches and survey. This did not improve the results.
A further test was done removing age 0, as age 0 are atsosalabsent from survey and

catch. This was not considered an optimal solution as a high proportion of age 0 is already

mature andanyhow itdid not improve the results.
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5.2.8.6.3 Input parameters

Landing abundance
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Figure 5.2.8.6.3.JAnchovy in GSA 7. Length distribution of lizugd from 2003 to 2012

Input datawere the same for XSA and ada (see tables below)

Table 5.2.8.6.3.1Anchovy in GSA Tatch at age abundance (in thousands)
0 1 2 3 4+
2003 17612.52134 240807.099 172846.2513 20173.68608 154.360992
2004 23624.95658 203506.5023 117096.5017 10821.88547 39.91685203
2005 1726.325423 50799.64396 60949.06796 8877.657516 86.47062507
2006 12839.50279 66323.61008 35292.21045 5930.383838 927.2786417
2007 23064.09882 129331.1963 70541.81777 14281.39072 2324.589623
2008 10667.16068 153549.3805 111294.2728 13620.70705 116.5412936
2009 10114.14248 116747.9105 67690.84966 5891.014285 26.38706241
2010 18061.02131 143760.5239 54982.13802 3156.076106 4.236686764
2011 4195.191602 93266.96032 44591.27298 2548.220131 2.288958239
2012 13669.17474 88656.53553 40379.63605 2467.8755 1.962187281
2013 4874.571018 117893.4883 75805.55872 6181.21807 10.66684731
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Table 5.2.8.6.3.2Anchovy in GSA Rlean weght at age in catches (ky).

0 1 2 3 4+
2003 0.007471 0.013320 0.018966 0.022356 0.029900
2004 0.005270 0.011245 0.015976 0.019612 0.027070
2005 0.009607 0.015723 0.020229 0.022336 0.028394
2006 0.012056 0.021213 0.023383 0.031483 0.033795
2007 0.007452 0.017020 0.019095 0.024540 0.026867
2008 0.006975 0.011561 0.016900 0.019787 0.025806
2009 0.005940 0.011016 0.014866 0.018134 0.025570
2010 0.005648 0.009891 0.013277 0.016771 0.024493
2011 0.007736 0.010444 0.012897 0.015806 0.023787
2012 0.004674 0.010154 0.013306 0.016024 0.024317
2013 0.007211 0.010796 0.013558 0.016022 0.022050
Table 5.2.8.6.3.3Anchovy in GSA Klean weight at age in survey (kg).
0 1 2 3 4+
2003 0.008338 0.010428 0.012042 0.014553 0.022999
2004 0.007369 0.010442 0.014157 0.018460 0.027118
2005 0.005916 0.017622 0.019896 0.020808 0.026320
2006 0.010661 0.017137 0.018664 0.023458 0.025453
2007 0.010172 0.017847 0.019813 0.022377 0.023839
2008 0.008682 0.012891 0.014703 0.016617 0.022629
2009 0.006985 0.009381 0.012110 0.015370 0.023558
2010 0.006649 0.008091 0.010099 0.013858 0.021693
2011 0.006069 0.007565 0.009831 0.012914 0.021161
2012 0.006218 0.007514 0.009517 0.013770 0.022735
2013 0.006041 0.006891 0.008377 0.013743 -
Table 5.2.8.6.3.4Anchovy in GSA Flaturity at age
0 1 2 3 4+
2003 0.607419 0.935435 0.995326 0.999303 1
2004 0.460120 0.916471 0.993777 0.998944 1
2005 0.792786 0.972070 0.997629 0.999456 1
2006 0.904210 0.990234 0.994803 0.999837 1
2007 0.769638 0.990062 0.996381 0.999876 1
2008 0.696168 0.934837 0.994741 0.999327 1
2009 0.865591 0.986211 0.997554 0.999311 1
2010 0.852857 0.981909 0.996568 0.998895 1
2011 0.975993 0.993877 0.996825 0.998796 1
2012 0.732385 0.979107 0.996919 0.998850 1
2013 0.962090 0.993123 0.997650 0.999174 1

Table 5.2.8.6.3.5Anchovy in GSA Ratural mortality at age (using Gislason 2010 method)

0 1 2 3 4+
2003 1.152 0.847 0.691 0.623 0.530
2004 1.280 0.874 0.721 0.644 0.546
2005 1.015 0.764 0.651 0.610 0.532
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2006 1.854 1.402 1.344 1.108 1.061
2007 2.013 1.348 1.282 1.106 1.056
2008 1.093 0.851 0.684 0.618 0.533
2009 1.206 0.860 0.725 0.646 0.535
2010 1.237 0.909 0.770 0.674 0.548
2011 0.996 0.854 0.763 0.681 0.546
2012 1.400 0.893 0.757 0.681 0.545
2013 1.020 0.829 0.728 0.662 0.555

Table 5.2.8.6.3.6Anchovy in GSA Ratural mortality at age (from Lorenzen 1996)

0 1 2 3 4+
2003 2.075 1.739 1.561 1.485 1.359
2004 2.250 1.785 1.604 1.507 1.365
2005 1.906 1.640 1.518 1.473 1.369
2006 1.883 1.585 1.538 1.405 1.375
2007 1.984 1.542 1.489 1.379 1.341
2008 2.031 1.741 1.551 1.478 1.363
2009 2.132 1.766 1.612 1.517 1.366
2010 2.171 1.830 1.673 1.558 1.388
2011 1.949 1.779 1.668 1.567 1.384
2012 2.285 1.804 1.661 1.569 1.382
2013 1.968 1.740 1.623 1.542 1.399

Gislasson mortalityvere estimatedvery low for age Otherefore Lorenzen wasised in the
assessment

Table 5.2.8.6.3.7Anchovy in GSA Tuning abundance at age (from PELMED)

0 1 2 3 4+

2003 48624.28046 1642092.693 812063.1807  37827.03029 28.67011701
2004 76855.28801 1420776.017 682018.8868  48095.44982  255.1248907
2005 8694.239898 254983.0057 489591.3668  78973.37511 1234.338805
2006 51883.48729 844130.2291 447264.3014  83908.11755 12652.29576
2007 6353.427847 395316.3344 243804.7739  64462.48647  10944.10295
2008 8706.036886 761382.9036 818303.8419  88164.30026 304.5965017
2009 132925.1566 2057359.835 789913.4878  40624.12287  98.9216012

2010 190174.2595 2137835.666 474356.9531  11624.51603 4.463631048
2011 284492.2672 2516853.97 506906.9931  11985.46318 0.421159491
2012 570606.8856 4007842.061 556653.2831  7199.392218  1.044554555
2013 435130.368 2100826.814 149286.9085 618.2527784 0

5.2.8.6.4 Results

The present analysis is the first attempt of an @&greictured assessment for anchovy in GSA

7. Catch at age was available from age 0 to age 4+. Sensitivity analyses were carried out to
explore which parameter values for shrinkage, years shrinked, ageketirand age after

which catchability is no longer estimated, were the most suitable. Models with different age
classes were also tested-48- / 0-3 / 1-3). None of them was judged satisfactory due to the
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instability of the retrospective analysis, as wadlto the unrealistic recruitment results they
produced. An example on ages4® and its final parametrisation (Lorenzen mortality,
shrinkage = 4, shrink_years = 3, shrink_ages = 2, gage = 3) is shown below.
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Figure 5.2.8.6.4.1Anchovy in GSA Tomparison of XSA resulting abundance by age and tuning
abundance at age.
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Figure 5.2.8.6.4.2Anchovy in GSA Retrospective analysis (year 26R613) for SSB, mean F and
Recruitment.
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Following this attempt, a combination of a4a models was performed (combination of
different f, g and variance models in function of age and years resulting in 1792 models).

The 5 best models (according to a combination of AICaBiiCesiduals) were examau
more closely.
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Figure 5.2.8.6.4.3Anchovy in GSA Tomparison of XSA, 5 best ada models for Recruitment, SSB,
catch and Fbar.
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Figure 5.2.8.6.4.5Anchovy in GSA Tomparison of abundance by ages (top panel: 0, 2, 4+; bottom

panel: 1, 2) for XSA and the 5 best a4a models with abudance at age of the tuning index.

Though some of these models managed to avoid the explosion of recruitment at the end of
the series, they all present serious problems such as tendency in residuals, poor fit and very
high F on the 4+ age class. None of these models were accepted. And the EMY@radp
concluded that age structured models were not suitable to assess thgk.st
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A subsequent trial of surplus production model was run on the longer time series-(1993
2013) using ASPIC. However, this necessitates a series of effort, which was considered as not
very good. Further, trends in CPUE and acoustic biomass were dftéeiat, so that the

model could not reproduce the observed data and stayed mostly flat along the entire
period. This model was thus considered not suitable.

No analytical assessments were accepted for this stock despite the trials of XSA, a4a and
produdion models.

5.2.8.7Long term prediction
5.2.8.7.1 Jstification

No analytical assessment was acceptéds no predictiors were computed.

5.2.8.7.2 Results
5.2.8.8Data quality

In order to compute the XSA or a4a, a lot of assumptions had toduke
1 Age slicingAge slicing of the tuning series and landings were done usinteagth
keys from the otolith readings. Because, a lot of otolith readings have been done in
the last 2 years (in the framework of the EcoPelGol scientific project), including
readings of tliths sampled in old years, we decided to recompute-kggth keys
and redo the slicing. Also a recent study has shown important changes-ieragh
keys (Van Beveren et al. 2014). Therefore, tifferent agelength keys were used.

2 Mean weight of cches Because revised agicing was used in this assessment, we
re-estimated mean weight ofhe catches per age. As we had no access to original
individual weights of fish sampled in landings, we used another biological dataset
from IFREMER Séte combmisamples from PELMED and MEDITS surveys as well as
individual fish from fishermen to compute lengtteight relationships.

3 Discards Discard data were not reported consistently along the 20033 period,
so that the model was run without taking discarihto account (i.e., catches =
landings)

4 Natural mortality Natural mortality was estimated from Gislason equat{@010)
based on growth parameters. However, natural mortality at age 0 appeared rather
low, so that a second natural mortalityector was produced using Lorenzen (1996).
Bothvectorswere used as inputs to test for its effect on the assessment.

5 Effort: A time series (1992013) of effort had to be used for the surplus production
model. However, this was not available from the DCF tafleerefore, we used an
estimation on the number of fishing dagbtained from IFREMER. However, some
discrepencies were detected and the confidence in this time series was low.
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5.2.8.9Scientific advice
No advice could be given on the present basis.

5.2.8.10 Short termconsiderations

No analytical assessment was accepted, so that no predsotvene computed.
5.2.8.10.1 State of the stock size
5.2.8.10.2 State of recruitment

5.2.8.10.3 State of exploitation
5.2.8.11 Management recommendations

No management recommendations were produced.
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5.2.9 STOCK ASSESSMENT OF SARDINE IN GSA 7

5.2.9.1Stock Identification

GSA 7 area corresponds to the entire Gulf of Lions. However, the Gulf of Lions may not
correspond to asinglestock unit. Hydrological exchanges between the Gulf of Lions and the
Catalan Sea for instance are well known, which might affect larval transport and then
recruitment of juvenile sardine in both areas. Similarly, part of the young recruited in the
Gulf ofLions(GSA 7¥ardine population may come from larval transport from spawners of
the Ligurian SeéGSA 9)Yet, it should be noted that the spatial distribution of sardine in
GSA6 shows concentrations mostly in the Southern area, so that a large spagiakguld

exist between Gulf of Lions and G&sardinedistribution. This does not exclude exchanges
between the two of course but reduces the possibility of a continuous populatownever,

due to a lack of specific information about the stock structaféhe sardine population in

the western Mediterranean, this stock was assumed to be confined within the GSA 07
boundaries in this assessment.

— FAO Siatisticai Divisions (red) — GFCM Geographical Sub-Areas (biack)
01 - Northem Alboran Sea 07 - Guif of Lions 13 - Guif of Hammamet 19 - Westem Ionian Sea 25 - Cyprus Island
02 - Alboran Island 08 - Corsica Island 14 - Guif of Gabes 20 - Eastem lonian Sea 26 - South Levant
03 - Southem Alboran Sea 09 - Ligurian and North Tyrrhenian Sea 15 - Malta Island 21 - Southem Ionian Sea | 27 - Levant
04 - Algeria 10 - South and Central Tyrrhenian Sea 16 - South of Sicily 22 - Aegean Sea 28 - Marmara Sea
05 - Balearic Island 11.1 - Sardinia (west) 11,2 - Sardinia (east) | 17 - Northem Adsiatic 23 - Crete Island 29 - Black Sea
06 - Northem Spamn 12 - Northem Tunisia 18 - Southem Adnatic Sea 24 . North Levant 30 - Azov Sea

Fig. 5.2.9.1.1Geographical location of GSA 7.
5.2.9.2Growth
5.2.9.3Maturity

5.2.9.4Fisheries

5.2.9.4.1 General description of théisheries
The present fishing pressure is very low, landings being lower ti@@® 1 Trawlersn 2013
landed slightly more sardines than last year, but purse seiners decreased their effort. 14
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trawlers have landed more than 1T during the year. Yet, only of these 14 trawlers
seems to fish small pelagic fish all along the year (though anchovy is its main target), the 13
others alternate with demersal species as well and sardines appear mostlycaschyfor

them. The landings of the purse seines aoalery seasonal, one season offshore Marseille
from January to May and one season of Péendres in JubAugust. This activity is very
opportunistic and none of these boats are focusing on sardines all throughout the year, the
landings per boat vary bewen 1 andL00 t

5.2.9.4.2 Management regulations applicable in 2@
1 Exclusive licence for trawling, with a given number each year (both for small pelagics
and demersals)fully respected
9 Limited engine power for trawlers to 318 kW or 430 hipot respected
1 Length of fishing trawlers inferior to 25 meterhilly respected
1 Fishing effort limitation :
- No fishing on Saturdays and Sundays, authorised hours trip: 3.00am to
8.00pm- fully respected
- Trawling forbidden from coast to 3NMmostly respected
- Professioal organisation regulations: Additional holidays: on average 40
days/year- fully respected

Management plans have also been established in the Gulf of Lions in 2014. Sardines appear
in both trawler and purse seine management plans. Objectives in tertismwiass are given

in the management plan and have to be evaluated each year, affecting the number of
licences delivered the following year or the number of days a trawler is allowed to fish.

5.2.9.4.3 Catches

Due to the absence of discard data in most years, escire assumed tbe equal to
landings. In the few years, where discards are given in the dataset, the quantities were
estimated tonegligible.

5.2.9.4.4 Landings
Landings have decreased sensibly sincel®8®s, almost collapsing in 2010.
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Sardines in the Gulf of Lions
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Figure5.2.9.4.4.1Sardine in GSA [andings from 1993 to 2013

5.2.9.4.5 Discards

Discard data are not availalbeit were considered as negligible in the stock assessment.

5.2.9.4.6 Fishing effort

Due to a decrease in sardirmerage sizethe fishing effort has strongly decreased. The
number of pelagic trawlers (OTM) decreased and only 1 is now focusing on small pelagics all
year round. Most other OTM alternate between bottom trawling and pelagic trawling. Purse
seines have a very opportistic sardine fishing behaviour and their effort is complicated to
measure. The number of fishing days is not availablameasureof the fishing effort.

5.2.9.5Scientific surveys

The scientific survey (PELMED) used is an acoustic andstraxgly that has éen
conducted every July since 1993. It follows the Mediterranean Acoustic Survey (MEDIAS)
protocol.

5.2.9.5.1 Methods

Sampling is performed along 9 parallel and regularly interspaced transectst(arieect
distance = 12 nautic miles, see map below). Acoustita are obtained by means of
echosounders (Simrad ER60) and recorded at constant speed of &.nfmé size of the
elementary distance sampling unit (EDSU) is 1 nautical mile. Discrimination between species
is then done both by echo trace classificatiand trawls output (Simmons & MacLennan
2005). Indeed, each time a fish trace is observed for at least 2 nm on the echogram, the boat
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turns around to conduct a 30 mimaw! at 4 nm.i" in order to evaluate the proportion of

each species (by randomly sampliand sorting of the catch before counting and weighing
each individual species). While all frequencies are visualized during sampling and help
deciding when to conduct a trawl, only the energies from the 38kHz channel are used to
estimate fish biomass. Aastic data are preliminarily treated with Movies + software in
order to perform bottom corrections and to attribute to each echotrace one of the 5
different echotypes previously defined. Acoustic data analyses (stock estimation, -length
weight relationshig, etc.) are later performed using R scripts.

The biomass estimation then relies on trawl allocation. Two different methods have been
tested and 2 trawl allocations to echotraces have also been tested. The two methodologies
only differed on the use of measize and weight per species per travd. the use of the
whole size distribution estimated per trawl. Trawl allocation has been done in two different
ways: 1) closest trawl allocation, where each echotrace is attributed the closest trawl under
the conditon that the trawl is in the correct stratum (surface vs pelagic), 2) expert
allocations. In allocation 2, each echotrace was allocated a trawl according to the form and
intensity of the echotrace. This also enables to put more importance on depth strata th
the closest trawl allocation. Indeed, depth has been shown to be an important factor of the
spatial distribution of these species and of the size structuration (sardines are more coastal
than anchovies and small individuals are also more coastal regardf the species). The 2
allocations for bottom energy are then compared and used to estimate error around the
estimate.

5.2.9.5.2 Geographical distribution
A recent study on spatial distribution of small pelagics in the Gulf has been published
(Saraux et aR014). Below are the maps for sardines from this publication.
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Figure 5.2.%.2.1 Sardine in GSA 3patial distributiorestimatedfrom acoustic survey (Saraux et al.
2014)
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5.2.95.3 Trends in abundance and biomass

Sardines in the Gulf of Lions
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Figure 5.2.9.5.3.1Sardine in GSA Biomass index estimated by direct acoustic method from
PELMED survey

5.2.9.5.4 Trends in abundance by length or age
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Figure 5.2.9.5.4.1Sardine in GSA 3ize distribution from PELMED survey
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5.2.9.5.5 Trends in growth

5.2.9.5.6 Trends in maturity

5.2.9.6Assessment of historic stock parameters
5.2.9.6.1 Methods

The disappearance of old individuals during the hkasars might suggest a high adult
mortality, which might violate the assumption that natural mortality is constant during the
time period as landings are rather small. Therefore, the use of production model was not
possible and no assessment was conductedhos stockOn the other hand, an alternative
explanation would be changes in the spatial distribution of the large and old individuals,
which moved out of the assessment area in recent years. A first visual analysis did not show
any increase in the aduportion in GSA 6, while the large spatial gap between GSA 7 and
the southern distribution of sardine in GSA 6 reduces the possibility of a continuous
population. However, a more thorough sensitivity analysis would consist in conducting a
joint assessmentwith the neighboring GSA as GSA 6 and/or GSA 9. Different stock
assessment configurations should be tested and compared to refuse or confirm the
hypothesis that the disappearance of large and old sardine is due to an increased natural
mortality instead ofa change in the spatial distribution of the adult portion of the stotk.

this stage, the only information available is derived from the acoustic survey. In the last
acoustic survey recruitment is estimated to be very small. The size distribution aiesirsl
usually bimodal during the PELMED survey in July. However, this year the first peak
(between 8 and 10 cm) was practically absent. Similar observations were made on sprats for
which the first peak was barely visible. This suggests poor environmeonalitions for
recruits of winter spawners species. Indeed, despite the decline in large and old individuals,
recruitment has been large in the last years, preventing the population from collapse. This
year, some large individuals were observed but gs#lly few compared to a decade ago.
Further, the body condition index is at a low level and the same is observed for anchovy. It is
important to note that the uncertainty around the biomass estimation of 2014 might be
higher than usual due to a reduced seywcoverage, which was caused by very bad weather
conditions. Finally, the fishing pressure is still extremely low with landings being lower than
1000 t.

5.2.9.6.2 Justification
5.2.9.6.3 Input parameters

5.2.9.6.4 Results
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5.2.9.7Long term prediction
5.2.9.7.1 dstification

5.2.9.7.2 Results
5.2.9.8Dataquality
5.2.9.9Scientific advice

5.2.9.10 Short term considerations
5.2.9.10.1 State of the stock size

5.2.9.10.2 State of recruitment

5.2.9.10.3 State of exploitation

5.2.9.11 Management recommendations
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5.2.10 STOCK ASSESSMENT OF SARDINE IN GSA 9

5.2.10.1 Stock Identification

Due to a lack of informatiombout the stock structure of the sardine population in the
western Mediterranean, this stock was assumed to be confined within the &GSA
boundaries. Studies are needed on the biological stock identification of this species in the
Mediterranean Sea.
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Figure 5.2.10.1.1. Geographical location®@BA qLigurian and North Tyrrhenian seas).

5.2.10.2 Growth

This species can reach the size of 25 cm TL, with a relatively short life c§2le/€ars),

although in the Mediterranean seems more plausible to a maximumageyg & S| N&E O { Ay
2000). This species has a very fast initial growth, reaching sexual maturity at the end of the
FANBO @SIFENI2F fAFS O0{AYy206A0X Mpynod

Growth parameters were estimated using data collected within the Data Collection
Framework (DCF). Theethod applied was the von Bertalanffy equation fit to the age and

growth dataestimated using otoliths andsing nonlinear estimation with minimum least

squares. In Figure 5.2.10.2.1 is reported the growth function and the parameters adopted in

the GSA for the assessment.
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Figure 5.2.10.2.1Sardine inGSA 9Von Bertalanffy growth function.

VBGF set of growth parameters were different from those used in the previous assessment
(EWG 1319) since these new ones resulted more suitable to describeatiteal sardine
growth rate in the area.

5.2.10.3 Maturity

Sardines, as most of the Clupeidae, is a bafgdwner: females emit groups of pelagic eggs
asynchronously, with different ovulations during the breeding season (autwmter)

(Ganias et al., 2004). In thdediterranean the breeding season is between October and
'LINAE OadzZ AYASI moppnT mpynI az2NBff2 FyR | Ny
12.5 cmTL(MedSudMed, 2004). Reproduction occurs both in the open sea and close to
shoreline, producindp000060000 eggs with a diameter of 1.5 mm. The larval (so called
GOAlI yOKSGG2¢0 YR LIad fFNBIf F2NX¥Ya& | NBE LINB
close to the coasfThe hatching of eggs depends strongly on the temperature. In the peak of
thebreeRAYy 3 &SI a2y SIOK FSYIFHES tl&&a FNRY MMoOT |

5.2.10.4 Fisheries

5.2.10.4.1General description of the fisheries

In the GSA, sardine is mainly exploited by purse seiners. Due to its low economic value,
however, sardine does not represent the maarget species for this fleet, while anchovy
(Engraulis encrasicoluss the most important species exploited by this fishery. The fishing
season starts in spring (March) and ends in autumn (October). Favourable weather
conditions and abundance in the ches can extend the fishing activity to the end of
November. However, the maximum activity of the fleet is normally observed in the summer.
Sardine is also a byatch in the bottom trawl fisheries. However, the landings yielded by
these metiers are very W (about 1%) in comparison to those by purse seiners. Pelagic
trawling is not carried out in the GRA
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Tab.5.2.104.1.1 Sardine in GSA. €ontribution of the different gear (PS Purse Seine, OTB Otter
Trawler, GNS Gillnet and GRT Trammel net) tddta landing in tonnes (2008013).

YEAR GNS GTR RS OTB TOTAL %GNS %GTR %PS %0TB
2006 0.9 0.0 4344.2 43.3 4388.4 0.02 0.00 98.99 0.99
2007 0.1 0.0 5111.9 41.3 5153.3 0.00 0.00 99.20 0.80
2008 1.0 0.0 2288.1 34.9 2324.0 0.04 0.00 98.46 1.50
2009 0.5 0.0 5673.9 51.5 5725.9 0.01 0.00 99.09 0.90
2010 0.2 0.0 4475.7 30.9 4506.8 0.00 0.00 99.31 0.69
2011 0.0 0.5 2543.4 30.1 2574.0 0.00 0.02 98.81 1.17
2012 0.0 0.4 1705.2 29.2 1734.8 0.00 0.02 98.29 1.68
2013 0.0 0.0 1308.6 11.9 1320.5 0.00 0.00 99.10 0.90

5.2.10.4.2Management regulations applicable in 2@

In Italy, the legal minimum size for sardine is 11 cm (Reg. (CE) 1967/2006), while 14 mm is
the minimum mesh size allowed for purse seine and 40 mm squared or 50 mm diaodnd
end mesh size for bottom trawl.

5.2.10.4.3 Catches

Purse seine mostly caught specimens belonging to age 1. The maximum size of the species
as observed in the catch length frequency distributions collected was 18 cm of total length
(TL). The agel/length structwseof the catches, according to the EU Data Collection
Framework (DCF) data, are shown in $i8.10.4.3.1 and 5.2.10.4.3.2.
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Fig.5.2.10.4.3.1Sardine in GSA @ge frequency distributions sardine catchefrom 2006 to 2013.
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Fig. 5.2.10.4.3.5ardine in GSA Qength frequency distributions o&tchesirom 2006 to 2013.

5.2.104.4 Landings
Sardine landing showed large variation in the study period with a maximum in the 2009 with
about 5700 tons and a minimum in the last year of about 1300 tons. Gendaatings of
the trawlers were very low with a maximum of about 50 tons in 2009 and landings of the set
nets were absolutely negligible (about 1 tons at maximum) (table 5.24.0.4nd figure
5.2.10.44.1).

Table 5.2.10.4.1. Sardine in GSA. $ardineannual landings (t) by fishery (data source: DCR and

DCF)

COUNTRY AREA YEAR GEAR FISHERY | SPECIES | LANDINGS
ITA SA9 2006 GNS DEMF PIL 0.9
ITA SA9 2006 OoTB DEMSP PIL 14.5
ITA SA9 2006 OTB MDDWSP PIL 28.7
ITA SA9 2006 PS SPF PIL 4344.2
ITA SA9 2007 GNS DEMF PIL 0.1
ITA SA9 2007 OTB DEMSP PIL 22.5
ITA SA9 2007 OoTB MDDWSP PIL 18.8
ITA SA9 2007 PS SPF PIL 5111.9
ITA SA9 2008 GNS DEMF PIL 1.0
ITA SA9 2008 OTB DEMSP PIL 33.7
ITA SA9 2008 oTB MDDWSP PIL 1.3
ITA SA9 2008 PS SPF PIL 2288.1
ITA SA9 2009 GNS DEMF PIL 0.5
ITA SA9 2009 OoTB DEMSP PIL 51.2
ITA SA9 2009 OTB MDDWSP PIL 0.2
ITA SA9 2009 PS SPF PIL 5673.9
ITA SA9 2010 GNS DEMF PIL 0.2
ITA SA9 2010 OoTB DEMSP PIL 23.9
ITA SA9 2010 OTB MDDWSP PIL 6.9
ITA SA9 2010 PS SPF PIL 4475.7
ITA SA9 2011 GNS DEMF PIL 0.0
ITA SA9 2011 GTR DEMSP PIL 0.5
ITA SA9 2011 OTB DEMSP PIL 28.5
ITA SA9 2011 OTB MDDWSP PIL 1.6
ITA SA9 2011 PS SPF PIL 2543.4
ITA SA9 2012 GTR DEMSP PIL 0.4
ITA SA9 2012 oTB DEMSP PIL 28.9
ITA SA9 2012 OTB MDDWSP PIL 0.3
ITA SA9 2012 PS SPF PIL 1705.2
ITA SA9 2013 OTB DEMSP PIL 11.8
ITA SA9 2013 OoTB MDDWSP PIL 0.1
ITA SA9 2013 PS SPF PIL 1308.6
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Figure 5.2.10.4.1. Sardine in GSA. $ardine annual landings (t) by fishery (data source: DCR and
DCF).

5.2.10.4.5Discards
Studies carried out in the framework of the DCF in 2011 showeddikasirds of sardine by
the commercial fleet in GS3\can be considered as negligible.

5.2.10.4.6Fishing effort
The fishing effort, expressed as @dr fishing days, remained quite constant during the
investigated period (2002013). However, it is worth taote that this estimate of fishing
effort is relative to the entire purse seine fleet in the GBAvithout any information about
the specific targeting effort for sardine.
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Fig. 5.2.10.4.6.Bardine inGSA 9Annual total fishing effort (Gper fishing days)pf purse seine
vessels.

5.2.10.5 Scientific surveys

MEDITS
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5.2.10.5.1Methods

MEDITS surveys were carried out from late spring to mid summer and the sampling design
was always random deptsiratified in respect on five depth strata: 480, 50;100, 10@,

200, 20@500 and 500800 m. GOC 73 trawl net was used during the surveys. Thermbd

mesh size was of 20 mm in MEDITS surveys. Hauls duration was of 0.5 h for the hauls carried
out on the shelf (1§200m depth) and 1 h for the hauls carried out on the slope ¢800m

depth) fiding grounds. Details of sampling protocol can be found in Bertrand et al. (2002).
Based on the DCR data call, abundance and biomass indices were recalculatéide In
following number of hauls was reported per depth stratum (Tab. 5.2.10.5.1.1).

Tab. 52.105.1.1. Number ofMEDIT$auls per year and depth stratum in G$A.9942013.

STRATUM  [1994 19951996 1997 199§ 1999 2000 2001{ 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011120122013
GSA09010-050 211 20| 20| 20| 21| 20({ 20| 20| 15)15)15]| 1615|1516 |16 15[ 15[ 15]| 16
GSA09050-100 21 | 21| 20| 22| 20| 21 | 22| 22|17 | 17| 17| 16| 18| 18| 16| 16| 19| 18| 17| 17
GSA09 100-200 38 | 39| 40 38 [ 39 [ 39| 38| 38| 30|30 30][31[29]29]31[31]29]30]31]30
GSA09 200-500 40 | 40 | 40| 41|40 ) 41| 421421 33|31|34)|34(35]35|34(34]34)133[3]3
GSA09500-800 33| 33| 33| 32[33)32|31[31)|25|27|24)|23[23|23]|23[23|23 )24 22] 22

Total r 153] 153| 153 153] 153| 153 153] 153| 120 120] 120| 120| 120] 120 120| 120] 120| 120| 120] 120

Data were assigned to strata based upon the shooting position and average depth (between
shooting and hauling depth). Catches by haul were standardized to swept area. The
abundance and biomass indices by GSA were calculated through stratified meansrfCochra
1953; Saville, 1977). This implies weighting of the average values of the individual
standardized catches and the variation of each stratum by the respective stratum areas in
each GSA:

Yst (Yi*Ai) /A

V(Yst) 3 (Ai2*si 2/ ni)/ A2

Where:

A=total survey area

Ai=area of the-th stratum

si=standard deviation of theth stratum
ni=number of valid hauls of theth stratum
n=number of hauls in the GSA

Yi=mean of the-th stratum

Yst=stratified mean abundance
V(Yst)=variance of th&ratified mean

The variation of the stratified mean is then expressed as standard deviation:
Confidence interval = Yst £ V(Yst)

Length distributions represented an aggregation (sum) of all standardized length

frequencies (subsamples raised to staralaed haul abundance per square kilometres) over
the stations of each stratum.
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5.2.10.5.2Geographical distribution
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In Figure 5.2.10.5.2.1 areported some bubble maps of Sardine in the G3#ased on the
Medits data (1994013). Bubble maps were obtained by ad hocR-script compiled by
Bitetto et al. 2015. Sardine was caughainlyin hauls carried out very close to the coast

415 420 425 420 435 440 445 450 415 420 425 430 425 440 445 450
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|

GSA9 SARDPIL 2002

GSA9 SARDPIL 2010

and was more alndant along Tuscargoasts

5.2.10.5.3

Fishery independent information regarding the state of sardine in @%As derived from
the international survey MEDITS. Figure 5.2.10.5.3.1. displays the estimated tr&hd in
pilchardusdensity and biomass in GSA The estimated biomass indices reveal a clear

decreasing trend.

Trends in abundance and biomass
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Figure. 5.2.10.5.3.Bardine in GSA MEDITSurvey trends in density and biomass indexes.

5.2.10.5.4 Trends in abundance by length or age

Figure 5.2.10.5.4.tlisplay the only two years in which was possible computed a stratified
abundance indices by length of GSAardine In the LFDs was possible detected collected

two main modal components: the first ranging between abowt ¥1cm TL and the second
from 11 © 14cm TL.
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Fig. 5.2.10.5.4.1Sardine in GSA MEDITSstratified (16200m depth) abundance indices by size
(years 20122013).

5.2.10.5.5 Trends in growth

No informationhasbeen documented.

5.2.10.5.6 Trends in maturity
No informationhasbeen documented.

5.2.10.6 Assessmenbf historic stock parameters
5.2.10.6.1 Methods 1: Separable VPA

5.2.10.6.2Justification

Data provided from DCF at the EWG1PAwith information on total landings and catch at
age of sardine in GS& for the years 2002013 were used. Despite data available were
enough to perform an Extended Survivor Analysis (XSA) the lack of corresponding
abundance indexes for the same period, useful for model tuning, led to the decision of
consider the opportunity to assess the species using a Separable VPA approach.

5.2.10.6.3Input parameters

Data from DCF provided at EWI@19 containing information on sardine landings and the
respective age structure for 2013 were used. A vector of natural mortality value by age
was obtained using Gislason method (Gislason et28l0). Catch at agayeight at age,
mortality at age and maturity at age data for the 262®13 period were compiled for age
classes 0 to 4+ and used as input data for the Separable VPA. Figure 5.2.10.6.3.1. showed
that the catches belonged mainly to age 1 class. Separabfe Wd3 computed fofour
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different scenarios of F terminal: 0.3, 0.5, 0.7 and 1.0 considering as S terminal value 1 and a
Reference age for unit selection, the first age at which the selection pattern may be
regarded as fully recruited arglbsequently flaequal to 3. The computation was made by
R-project software and the FLR libraries.
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Fig. 5.2.10.6.3.1Sardine in GSA €atch in numbers by age and year (2208.3)
Input data for the assessmeiatre reported in the tables below:

Table 5.10.6.3.1Sardne in GSA .Latch in numbers by age per year used in Separable VPA and SOP
correction factor.

Age
Catch in numbers (thousands) b
year( )by 1 2 3 4+ Sop
2006 5696 | 233403| 3354 | 867 0 0.990
2007 18997| 196988| 32707| 2625 | 288 0.992
2008 8537 | 92909 | 16431| 2926 | 59 0.985
2009 2395 | 220857| 39875| 12193| 1171 0.991
2010 17934| 204274| 18962 | 4546 | 817 0.993
2011 8360 | 127489| 7743 | 1321 0 0.988
2012 42518| 82098 | 1328 98 45 0.983
2013 2261 | 52918 | 9168 | 2547 | 344 0.991
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Table 5.2.10.6.3.Zardine in GSA ®ean weights at age used in Separable VPA (both in catch and
stock).

Age
Weight at age (kg) by yesa 0 1 2 3 4+
2006 0.0106/| 0.0180(| 0.0270| 0.0326| 0.0398
2007 0.0103| 0.0202| 0.0270| 0.0326| 0.0390
2008 0.0107| 0.0182| 0.0270| 0.0326| 0.0426
2009 0.0107| 0.0189| 0.0270| 0.0326| 0.0390
2010 0.0107| 0.0177| 0.0270| 0.0326| 0.0399
2011 0.0108| 0.0175| 0.0270| 0.0326| 0.0398
2012 0.0095/| 0.0157| 0.0270| 0.0326| 0.0390
2013 0.0108| 0.0180(| 0.0270| 0.0326| 0.0390

Table 5.2.10.6.3.Fardine in GSA Broportion of maturesite age used in Separable VPA

Proportion of matures

AgeO| Agel| Age2| Age3| Aged+

0.5 1 1 1 1

Table 5.2.10.6.3.4ardine in GSA Yector of natural mortality at age used in separable VPA

Natural mortality

AgeO| Agel| Age2| Age3| Age4+

2.336| 1.111| 0.816| 0.701| 0.646

Table 5.2.10.6.3.5%ardine in GSA &rowth and length weight relationships parameters used.

Linf| 20

K | 0.58

t0 | -0.48

a | 0.007

b | 3.046

190



5.2.10.6.4Results

Separable VPA was run setting four different scenarioktiemminall.0, 0.7, 0.5 and 0.3.
In the followings figures are showed the main results.

Scenario 1; Fterminal 1.0
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Figure 5.2.10.6.4.5ardine in GSA $ain output of the SeparabMPA analysig-(terminall.0).
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Scenario 2: Fterminal 0.7
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Figure 5.2.10.6.4.4ardine in GSA $ain output of the Separable VPA analyBiefminal 0.7).
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Scenario 3; Fterminal 0.5
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Figure 5.2.10.6.4.%ardine in GSA $tock number and fishing mortality by agetérminal0.5).
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Figure 5.2.10.6.4.66ardine in GSA $ain output of the Separable VPA analyBisgfminal 0.5.
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Scenario 4: Fterminal 0.3
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Figure 5.2.10.6.4. Bardine in GSA $tock number and fishing mortality by aget¢rminal0.3).
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Figure 5.2.10.6.4.&ardine in GSA ®ain output of the Separable VPA analysis (F terminal 0.3).

The fourscenarios gave very similar results showing a decreasing trend both irs tdrm
recruits than in term of spawners. Harvest, instead, showed a specular trend with an
increasing trend followed in the last year of an inversiBeparable VPA outputs can be
considered valid only for the estimates of the harvest level while they must be considered
only as trend in term of recruits and SSB. The mainly exploited ages were from 1 to 3 and for

194



this age range were estimated the corresponding meggfér each scenaos. These values
were used to computed a corresponding value of exploitation rate (E) to compare with
Small Pelagics Reference Point E=0.4 proposed by Patterson (1992) (Fig. 52.10.6.4.

Figure 5.2.10.6.4.%ardine in GSA 9rend in the exploitation rate obtained for the four scenarios
compare to E=0.4.

5.2.10.7 Long term prediction

5.2.10.7.1 Justification
No informationhasbeen documented.

5.2.10.7.2 Results
No informationhasbeen documented.

5.2.10.8 Data quality

Data provided from DCF at the EWG1B4contained information on total landings and

catch at age of sardine in G@Afor the years 200@013. Despite data available were
enough to perform an Extended Survivor Analysis (XSA) the lack of corresponding
abundance indexes for the same period, usdtul model tuning, led to the decision of
consider the opportunity to assess the species using a Separable VPA approach. Tuning data
should be derived from the data collected during surveys at sea and in the case of small
pelagic species especially with tlaEoustic survey. It would therefore be wise to plan
campaigns also in the GSAalong the lines of those currently made in other Italian areas

(i.e. MEDIAS surveys in the Adriatic Sea and Strait of Sicily).

5.2.10.9 Scientific advice

5.2.10.10 Short term considerations

5.2.10.10.1 State of the stock size

195
























































































































































































































































































































































































































































































































































































































