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SCIENTIFIC, TECHNICAL AND ECONOMIC COMMITTEE FOR FI SHERIES
(STECF)

2013 Assessment of Mediterranean Sea stocks - par{STECF-13-22)

THIS REPORT WAS REVIEWED DURING THE PLENARY MEETING HELD IN BRUSSELS
4 — 8 November 2013

Request to the STECF

STECF is requested to review the report of the EY8®9held from 15-19 July 2013 in Ispra, Italy, to
evaluate the findings and make any appropriate cemsrand recommendations.

Introduction

The report of the Expert Working Group on AssesdneérMediterranean Sea stocks - part 1 (STECF
EWG 13-09) was reviewed by the STECF during thaegug meeting held from 4 to 8 November, 2013
in Brussels. The following observations, conclusiand recommendations represent the outcomestof tha
review.

STECF observations

The meeting was the first of two STECF expert nmggsti within STECF's 2013 work programme,
planned to assess demersal stocks from the Metitain Sea. The meeting was organized by the STECF
Secretariat (JRC) in Ispra (Italy) from 15-19 JuB)13. The meeting was chaired by Massimiliano
Cardinale and a total of 25 experts participateduiding 4 STECF members plus 4 JRC experts.

Historic fishery-dependent and scientific survetadaere obtained from the official MediterraneanFDC
data call issued to Member States on April 9th 2018 deadlines on 3rd June and 29th November 2013.
The latter deadline was specifically set to catl ifeyear (2013) MEDITS survey data to improve the
precision of short term forecasts of stock size @atdhes under various management scenarios.

In relation to each of the Terms of Reference (TJpRFECF notes the following:

ToRs (a-c): The EWG 13-09 performed assessments and shortdatom forecasts for 15 demersal
stocks. Medium-term forecast were carried out doly those stocks for which a meaningful stock
recruitment relationship supported such analyses.

ToR (d): Stock-specific evaluations of data quality weraducted for all stocks addressed under ToRs
(a-c). Data coverage and quality for the fishedesl survey data submitted under the data call was
undertaken by JRC experts prior to the meetinggusliata exploration tools and the MEDITS SQL
quality checks developed specifically for this puse.

ToR (e): JRC experts distributed the latest releases ¢feFiiss Libraries in R (FLR) and supported the
EWG participants in running assessments and solspegific R issues. JRC distributed a revised and
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cleaned version of the short and medium term fatedd scripts and initiated the redesign and
development of the scripts for fisheries and sulaga.

ToR (f): An evaluation of the current Beta version of thEMBFOOL software (developed in the
MAREA framework) which is a bioeconomic model desd to carry out simulations for different
management scenarios for Mediterranean fisheriascamied out. Based on the results obtained throug
four case studies investigated during the meethmgg EWG considered that the model is a good startin
point for the evaluation of different managemermtrsrios for Mediterranean fisheries. However, tteor
to better encourage the integration of BEMTOOL irttie scientific advisory process for the
Mediterranean the EWG 13-09 noted the following:

a) BEMTOOL would benefit from an simpler softwaretaitation procedure;
b) Simulation testing with economic and biologicaledaf known underlying properties is needed;

¢) In order to assess the risks associated withnaltie management scenarios, BEMTOOL should
be able to provide estimates of uncertainty assetiaith simulation results.

ToR (gl): The stocks to be assessed in the future meetiegs identified under the assumption that
annual assessments will continue to be requiredias suggested that for the expert group (EWG3-1
planned for later this year, priority should beeagivto sardine, anchovy, red mullet and stripedmeatet
stocks. The expert group noted that mixed-fishemEsessments would need a minimum number of key
stocks per GSA (e.g. 5 or 6 stocks per GSA) to idmwmeaningful results and suggested that restilts o
stock assessments conducted in the most recen ¥dars (i.e. 2010-2012) could be used to satisfy
criteria of a minimum number of stocks per GSA. THW&WG 13-09 also considered that it would be
desirable to develop a framework for mixed fishedssessments and advice in a dedicated expept grou
rather than the regular expert group dealing withls-stock assessments.

ToR (g2): An analysis of compliance of Mediterranean trashéries with the current minimum catch
sizes enforced by EU reg 1967/2006 for a seleaedfddemersal stocks was also undertaken.

The EWG 13-09 report contains a proposal to coneereethodological EWG early in 2014 to set up
and test different assumption of selectivity forset of stocks, and about discard data and slicing
methodologies to be used for future stock assedsm8pecifically there is a need to undertake the
following: collate and assemble the necessary idate by fleet for stocks of hake and Norway lobste
in selected GSAs; run statistical catch at age sassent models with different assumptions on
selectivity (i.e. dome shaped, logistic, etc); di&s and compare the results with previous assessmen
conducted by XSA or other models; set up a commethatdology to reconstruct times series of discard
data to be used in future stock assessment; depiole a common slicing methodology to reconstruct
times series of catch at age data to be usedurefstock assessment.

STECF conclusions
Based on the findings in the EWG 13-09 report, SFEGncludes the following:

Of the 15 demersal stocks assessed by the EWG ,18AD@ one, Norway lobster in GSA 15-16 is
currently being exploited at a sustainable rate.ti@f remaining 14 stocks, 13 are currently being
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exploited at rates that are not consistent witheaiing MSY and one stock could not be assessed. A
summary of stock status is given in Table 5.1.1.

Table 5.1.1. Summary of stock status for the 18kst@assessed by the EWG 13-09

GSA  Common name Species Presentation Assessment Comment tatus S F/Fusy
1 Hake Merluccius merluccius Yes XSA Accepted Overexploited 7.32
1 Pink shrimp ~ Parapenaeus longirostris  Yes XSA Accepted Overexploited 1.65
5 Pink shrimp ~ Parapenaeus longirostris  Yes XSA Accepted Overexploited 1.24
6 Pink shrimp ~ Parapenaeus longirostris  Yes XSA Accepted Overexploited 5.48
7 Hake Merluccius merluccius Yes XSA Accepted Overexploited 16.64
9 Giant red shrimp Aristaeomorpha foliacea Yes XSA Accepted Overexploited 1.72
10 Hake Merluccius merluccius Yes XSA Accepted Overexploited 7.14
10 Pink shrimp ~ Parapenaeus longirostris  Yes XSA Accepted Overexploited 1.33
11 Hake Merluccius merluccius Yes XSA Not accepted Unknown NA

15-16 Norway lobster  Nephrops norvegicus Yes ada Accepted Exploited sustainably 0.75

15-16 Blue and red shrimp Aristeus antennatus Yes VIT Accepted Overexploited 3.12
17 Common sole Solea solea Yes SS3 by fleet Accepted Overexploited 3.00
18 Hake Merluccius merluccius Yes XSA Accepted Overexploited 5.26
19 Pink shrimp ~ Parapenaeus longirostris  Yes XSA Accepted Overexploited 1.96
19 Hake Merluccius merluccius Yes XSA Accepted Overexploited 5.50

STECF supports the Expert group’s proposal to coenae methodological EWG early in 2014 but notes

that because of budgetary constraints such a ngeistinnlikely to take place. Nevertheless, in orider
address the methodological issues outlined in WW&EL3-09 report with a view to providing the best
scientific advice in the future, STECF conside fhis highly desirable that such a meeting isvemed

at the earliest opportunity.

STECF concludes that the EWG 13-09 adequately agddieof the Terms of Reference and endorses the

findings presented in the report.
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REPORT TO THE STECF

EXPERT WORKING GROUP ON Assessment of MediterraneanSea stocks - part 1 (STECF EWG
13-09)

Ispra, Italy 15 - 19 July 2013

This report does not necessarily reflect the viédwhe STECF and the European
Commission and in no way anticipates the Commissifuture policy in this area

1. EXECUTIVE SUMMARY

The meeting was the first of two STECF expert nmggsti within STECF's 2013 work programme,
planned to undertake stock assessments of denspesziks in the Mediterranean Sea. The meeting was
organized by JRC in Ispra (ltaly) from 15-19 ofyJ@013. The meeting was chaired by Massimiliano
Cardinale and attended by 25 experts in totalutliolg 4 STECF members plus 4 JRC experts (Annex |).

Historic fisheries and scientific survey data web¢ained from the official Mediterranean DCF dad#l ¢
issued to Member States on Aptil 2013 with deadlines od®3June and 29November 2013. The latter
deadline had been specifically set to call for éay(2013) MEDITS survey data to improve the pienis

of short term forecasts of stock size and catchrefeuvarious management scenarios. Greece, and
Cyprus did not provide any data for the June 2@&ltine.

In fulfilment of TORs (a-c), the EWG 13-09 undeskothe stock assessment of 15 demersal stocks
species. Around 93% of assessed stocks were aksaif exploited unsustainably (Annex ).

Following TOR (c), the EWG 13-09 also conductedrskerm forecasts of stock size and catches for 15
stocks and medium term forecast only for thesekstoadere a meaningful stock recruitment relatigmshi
supported such analyses.

In fulfilment of TOR (d), stock specific evaluatiasf the data quality were conducted for all stocks
requested under ToR (a-c) by the EWG 13-09 expkltseover, JRC team examined the data coverage
and quality for the fisheries and survey data. Was performed by means of data exploration and the
MEDITS SQL quality checks developed by JRC. Resoitthe evaluations are reported under ToR (d)
and at the end of the assessment section of eack $ata coverage was not always complete in the
latest data call: fishing effort data (Table D) falf Italian GSA in 2010 was missing from the files
provided. France did not provide any fisheries dat&bles A-D) for GSA 08 (Corsica). The latter is a
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recurrent omission and with no apparent justifmatand it undermines the possibility of EWG 13-69 t
perform any assessment in GSA 08. Also no dataffont éor GSA 7 (Table D) was uploaded. French
MEDITS TC data did not cover the time series beft887. Greece and Cyprus did not submit any data.
Other issues in the data where identified in thelshssessment sections, but of particular cortoetime
EWG 13-09 is the quality of the fisheries data fr&@8A 11 (Italy), which as in previous meeting has
impeded the EWG to conduct an assessments of hak8A 11.

To addres TOR (e), the JRC team distributed thestakleases of Fisheries Libraries in R (FLR) and
supported the experts in running assessments &nidgsepecific R issues. JRC distributed a reviaed
cleaned version of the short and medium term fatedd scripts and initiated the redesign and
development of the scripts for fisheries and MEDESa.

In particular, EWG 13-09 consider that the existiligDITS routines need to be expanded to incorporate
a standardized calculation of the stratified nuralfarknf) at length that reflects the survey stratification
to replace the functions previously available ia #iRC ACCESS MEDITS database. The transition from
the ACCESS routines to R will give more flexibiligynd will facilitate their use, allowing expertsttave
more control of the MEDITS data preparation stépsew slicing function from the FLada package will
be added to the slicing tools and the sliced ddtesoe generated as an R FLIndex (i.e. the FLR dziath
format for trawl survey data) to be used for staskessment. Data will also be generated as ales\sé
that any assessment method can be used, befofteroslicing. Development of the described routiiges

in progress and should be completed for the nexGEMY-19

To addres TOR (f), EWG 13-09 conducted an evalnatiothe current Beta version of the BEMTOOL
software (developed in the MAREA framework) in arde identify possible problems in its installation
running and compatibility with the outcomes of $t@ssessment tools regularly used by the STECF
EWG. Additionall the EWG made recommendations tibelbbeéntegrate Bemtool forecasts and evaluation
of management scenarios in regular scientific ad\BdVG 1309 recognise the effort made by developers
of BEMTOOL to generate a comprehensive bio-econamidel for simulating management scenarios of
the Mediterranean fisheries. The EWG, within thmitid time available, and with the support of the
developers of BEMTOOL, was able to install and addrall items of this TOR. The installation
procedure is detailed in Annex 1 of the TOR f. BgrEWG 13-09, a case study has been carried out for
the four main specied/ barbatus, P. longirostris, N. norvegicus andrverlucciug and fleets operating

in GSA 18. The case study of GSA 18 has been gdatad using the results of the last hake assessmen
(i.e. EWG 13-09). The knowledge of the operatianaldules and components of BEMTOOL and their
interactions would have required a deep analystb@favailable documentation, which was not possibl
during EWG 1309. Notwithstanding the limited amoahtime and human resources available, the EWG
13-09 consider that the model is a good startinotpfor the evaluation of different management
scenarios in the Mediterranean fisheries. Howeweorder to better integrate BEMTOOL forecasts and
evaluation of management scenarios in future dfieatlvice, EWG 13-09 consider that:

d) BEMTOOL would benefit from an easier procedurénstallation of the software;

e) Simulation testing with economic and biologicatadaf known underlying properties would be
necessary;

f) If managers wish to carry out a risk analysis leetwv alternative management scenarios,
BEMTOOL should account for uncertainty in the siatigns.
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To addres TOR (gl1), EWG 13-09 identify a list afcits to be assessed in the forthcoming meetings for
each GSA (see Table 11.1). EWG 13-09 noted that talthe restricted number of stocks to be assessed
during each EWG, the current established prioiigy Would not support the development of a mixed
fisheries framework advice. Evaluation of mixechéises would need a minimum number of stocks per
GSA (e.g. 5 or 6 stocks per GSA). However, EWG 23e0nsider that the number of stocks to be
assessed by GSA in the forthcomings meetings {able 11.1) should not be modified and therefore
EWG 1309 advises to conserve the current list ofkst Therefore, EWG 13-09 also advises that if
managers are wishing to develop mixed fisheriesnéssork advice, results of stock assessments
conducted in the previous 2 or 3 years (i.e. 200122 could be combined in order to satisfy theeciat

of a minimum number of stocks per GSA. EWG 13-09evnuer advises that it would be optimal to
develop mixed fisheries framework advice in ad-larking groups and not within the regular stock
assessment meetings.

To addres TOR (g2), EWG 13-09 analised the curentpliance of Mediterranean trawl fisheries with
the current minimum catch sizes enforced by EU 18§7/2006 for a set of demersal stocks. Results
showed a very reduced compliance for hake stoci&SiAs 10, 11 and 19 with a percentage of specimens
below the minimum legal size (20 cm) between 60% a2%. Also for the deepsea pink shrimp there
was a high catch of undersized specimens (43-44%)SAs 10 and 19. It is however important to notice
that for several stocks the minimum legal sizemslter than the length at first maturity and alwaysch
smaller than the . Thus, EWG 13-09 consider that the current minimegal size is inadequate to
achieve MSY and to maximise the revenue from thet§.

The EWG's report will be presented and reviewedmduthe STECF autumn plenary meeting PLEN 13-
03, 4-8 November 2013.

2. CONCLUSIONS OF THE WORKING GROUP

ToR (a-c), Update and assess historic and recenbosk parameters: EWG 13-09 did assess historic
and recent parameters and conducted short terncafstrdor all stocks requested under ToR (a-c).
Medium term forecasts were not conducted for anyhef stocks requested under ToR (a-c) as no
meanifgul stock and recruitment relationships wesémated. EWG 13-09 concludes that all stocks
exceptN. novegicusn GSA 15&16 are exploited unsustainably and nexjl@rge reduction in F to
achieve ksy. Due to data decifiency, the assessment of hat&Sid 11 was not accepted.

ToR (d), Evaluation of DCF data quality by EWG expets: As in previous meetings, the quality of the
fisheries data from GSA 11 (ltaly) has impededEN&G to conduct an assessments of hake in GSA 11.
Also, lack of catch data for GSA 8 did not allove tBWG to conduct an assessment for any of theepeci
in the area. Thus, EWG 13-09 reiterates that theatsdon with fisheries data in GSA 8 and 11 is of
concerns. While for GSA 8 data should be provided GSA 11 a thorough review of the data and the
data collection process is deemed necessary thlbet@ perform proper stock assessments. Sinee it i
unclear the sampling level in GSA 11 and how thisimg are performed, the EWG 13-09 considers
necessary to access the raw sampling data to vémwifyraising procedures to evaluate properly the
fisheries data.

ToR (e), Review of R scripts used for stock assessment, sh@nd medium term forecast and
estimation of reference pointsAll R scripts used in the different analysis weegiewed and delivered
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prior the meeting by the JRC team. No major issue® found. Development of new R routines for the
standardisation of the MEDITS data is in progress €hould be completed for the next EWG 13-19.

ToR (f), Evaluation of BEMTOOL software: In order to better integrate BEMTOOL forecasts and
evaluation of management scenarios in future déieatlvice, EWG 13-09 concluded that:

a) BEMTOOL would benefit from an easier procedurénstallation of the software;

b) Simulation testing with economic and biologicatadaf known underlying properties would be
necessary;

¢) If managers wish to carry out a risk analysis leefwv alternative management scenarios,
BEMTOOL should account for uncertainty in the siatigns.

ToR (gl), Stock priority list: EWG 13-09 identified the stocks to be assessededoh GSA in the
forthcomings meetings. The complete list of thelstds available in Table 11.1 of this report.

ToR (g2) Mismatch between the legal minimum catchim size of a stock and the actual exploitation
pattern of the various fisheries exploiting it: EWG 13-09 concluded that for several stocks the
minimum legal size is smaller than the MLS and ldmegth at first maturity, and always much smaller
than the . Thus, EWG 13-09 consider that the current minimegal size is inadequate to achieve
MSY and to maximise the revenue from the fleets.

Others: None

3. RECOMMENDATIONS OF THE WORKING GROUP

ToR (a-c), Update and assess historic and recenbsk parameters: The EWG 13-09 recommends the
reduction of the effort and/or the catches of thlevant fleets’ exploiting all stocks listed in Amall,
with the exception oN. norvegicusn GSA 15 and 16, until fishing mortality is belaw at the proposed
level Rysy. This is necessary to achieve MSY and to avoidréutoss in stock productivity and landings.
The FRysy target should be reached by means of a multi-dnmaaagement plan taking into account
mixed-fisheries effects. Catches and effort coantsivith sy in the short term were estimated.

ToR (d), Evaluation of DCF data quality by EWG Expets: None

ToR (e), Review of R scripts used for stock assessment, sh@nd medium term forecast and
estimation of reference pointsNone

ToR (f), Evaluation of BEMTOOL software: None
ToR (g1), Stock priority list: None

ToR (g2), Mismatch between the legal minimum catchg size of a stock and the actual exploitation
pattern of the various fisheries exploiting it:None
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Others

EWG 13-09 recommends that an ad-hoc methodoloB@4E should be held in the beginning of 2014
to set up and test different assumption of selggtfor a set of stocks and about the use of discata
and slicing methodologies in the future stock assests. The EWG should:

» Collate and assemble the necessary input datdeby fior stocks of hake and Norway lobster in
selected GSAs

*Run statistical catch at age assessment modelsdiffdrent assumptions on selectivity (i.e. dome
shaped, logistic, etc)

 Discuss and compare the results with previoussassent conducted by XSA or other models

e Set up a common methodology to reconstruct tineeies of discard data to be used in future stock
assessment

» Decide upon a common slicing methodology to retranstimes series of catch at age data to be used
in future stock assessment

Future planning of Mediterranean expert group meetngs: The next STECF expert meeting (EWG
13-19: Assessment of Mediterranean Sea stockst 2pavill be convened in Brussels the week 9-13 of
December 2013.

4. INTRODUCTION

The expert working group on Mediterranean stock fistteries assessment STECF EWG 13-09 held its
first meeting planned for 2013 in Ispra (ltaly) 19 July 2013.

The chairman opened the meeting at 14.00 on Moridayuly 2013, and adjourned the meeting by 13.00
on Friday, 19 July 2013. The meeting was attendedSoexperts in total, including 4 STECF members
and 4 JRC experts.

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

Terms of Reference for the STECF EWG 13-09

GENERAL GUIDELINE: unless the data used and infdimmaprovided comes from the official data
calls, the experts are requested to indicate thta daurce from where certain information has beseh
(e.g. L-W relationships, prices, etc.) or if itais experts' reasoned guess

The STECF 13-09 is requested to:

a) update and asses$y all relevant individual GSAs or combined GSAlsene appropriate, historic and
recent stock parameters for the longest time spassible of the 15 stocks (Table 1).
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Stocks highlighted with an asterisk may be shardéth won-EU countries; taking into account the
repartition of catches among countries (GFCM captlatabase; DCF, etc) and including also theihflike
exploitation patterns (STECF analyses, GFCM-SAG@smwnent forms; FAO regional projects, scientific
papers, etc), indicate whether an assessmentdautewith only EU catch data can still be conséder
scientifically sound.

Due account shall be given to technical interactiand description of the multispecies and multg#ears
fisheries concerned in terms of exploitation pattedeployed fishing effort (trends over time) and
allocation of stock catches among different métiers

To the extent possible, the assessment shall mrotitk target (biological, bio-economic), the
precautionary (threshold) and conservation (liméference points, either model based or empiridad:
reference points shall be related to long-term lyighds and low risk of stock/fishery collapse arture
that the exploitation levels maintain or restorerimea biological resources at least at levels wriah
produce the maximum sustainable yield.

Assessment data and methods are to be fully dodeshevith particular reference to the completeness
and quality of the data submitted by Member Statesesponse to the official Mediterranean DCF data
call issued on April and reminded in June 2013.

Assessment priorityshall be given to stocks/GSAs following the yeaplkanning recommended by
STECF, in the case that updated data has not besided by relevant Member States, other stocks
(crustaceans or demersal fish) in the priorityfiist2013 or 2014 should be assessed by giving hewe
priority to thered mullet and striped mullet.

Table 1 Priority stocks.

GSA CODE Common name Species
1 HKE Hake Merluccius merluccic
1* DPS Pink shrimp Parapenaes longirostris
5 DPS Pink shrimj Parapenaeus longirost
6 DPS Pink shrimp Parapenaeus longirost
7 HKE Hake Merluccius merluccit
9 ARS Giant red shrimp Aristaeomorpha foliace
10 HKE Hake Merluccius merluccit
10 DPS Pink shrimp Parapenaeus lorirostris
11 HKE Hake Merluccius merluccit
12-16* NEP Norway lobster Nephrops norvegici
15-16* ARA Blue and red shrin Aristeus antennati
17* SOL Common sole Solea sole
18* HKE Hake Merluccius merluccic
19 DPS Pink shrimp Parapenaeus longirost
19 HKE Hake Merluccius merluccic
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Data collected outside the DCF and/or delivereithéomeeting by non-EU scientists shall be usededls w
and merged with DCF data whenever necessary alwivfoly quality check. Due account shall also be
given to data used and assessments carried ounwtita FAO regional projects co-funded by the
European Commission and EU-Member States in p#atiowhen using data collected through the
DCF/DCR and EU funded research projects, studido#rer types of EU funding.

Raw data used to generate the input data, assassergts as well as input files need to be made
available for reproducibility of the assessment$ éocumentation.

However, in case that an assessment with the negsint data has been already carried out and/or
endorsed by the GFCM-SAC for the same stock(s)feheries, there is no need to redo the analyses
unless new scientific and fishery elements havergeakethat call for a revised assessment. A revigfan
GFCM-SAC assessment has to be conducted only ifledeto generate the input data for the assessment
are made available to the STECF-EWG the first ddhi@meeting at latest.

b) Provide a synoptic overviewon the recent status of exploitation level analstsize of the stocks
listed under a) including information on the fiskerminimum sizes at first capture correspondingene
possible, to 0%; 25% and 50 %.

c¢) provide for each stock a short term forecast andhedium term forecasts(only when an acceptable
Stock/Recruitment empirical/model based relatigmsbiidentifiable) of stock biomass and vyield fbet
demersal stocks assessed in this meeting (Torchjding, where advisable, assessments carriednout i
scientific frameworks other than STECF. The forésaenarios shall include, inter alia:

the status quo
and

target to F.syor other appropriate proxy for 2015 and 2020 restpely.

Whenever the quality of the data series allow léape produce catch forecasts to get high yieleiund
different recruitment scenarios while avoiding witigh probability the risk that SSB fall undeg,BIn
particular:

1) Estimate the biomass reference points (i.e..geeB00th as SSg, and SSB,) defined as the
levels of SSB below which recruitment is considelikdly to become increasingly impaired and thus
actions should be taken (i.e. reducing fishing aliyt below Fysy) when the SSB approaches such stock
sizes.

2) Using the framework developed at ICES-WKFRAMEL@QGnNnd adopted in the STECF EWG
12-13, estimate the levels of F which minimize tis& of SSB falling below SSRBge: or crashing the
stock and provide MSY or maximize the total yieldnfi the stock in the long term.

3) Estimate on the basis of commercial averagéhaates by métier, the level of fishing effort by
meétier which is commensurate to the sustainablg-$&ion and medium-term forecasts.

Implications of the proposed changes in fishing taldy on the fishing effort exerted by the relevan
fisheries/métier concerned should be identifiecbaghly addressed. The identification and desaniptf
fisheries/métier (DCF codification) to be considkege left to the experts on the basis of theinkadge
of fisheries in each GFCM-GSA.
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The simulation by fishery for the abovementionedyéés shall be driven either by the most relevant
stock(s) (either in quantity and/or economic valus) the most vulnerable stock or a scientifically
weighed mix of MSY targets for the main specielugd in the fishery.

Raw data used to generate the input data for thesasient shall be made available to allow forngsti
different settings and data scenarios.

d) review the quality and completenessf all data resulting from the official Mediterisan DCF data
call issued on April 2013. STECF is requested tmrearize and concisely describe in detail all data
quality deficiencies of relevance for the assess$mestocks and fisheries. Such review and desoript
are to be based the data format of the official @&t calls for the Mediterranean issued on A2

e) Review, update and consolidate the R scripts deeel by SGMED and JRC over the period 2008-
2012 to:

« perform deterministic and statistical age slicimgCF catch at length and MEDITS data
e extract and standardize MEDITS indexes of biomassadbbundance
* R plotting functions to produce standard plotsSOECF reports

f) BEMTOOL “ - test the current Beta version of the softward mrentify possible problems in its
installation, running and compatibility with thetoames of stock assessment tools regularly usetieby
STECF EWG.

- run at least one case study in relation to theagement scenarios indicated in point c) aboveewhil
taking into account whether advisable improvementhe exploitation pattern of the fisheries conesr
are needed (see also ToRs b) and g.2) ).

- integrate, where necessary, with latest updadtalgrameters the case studies currently upldadéd
Beta version

- Initiate extending the number of case studieseritly implemented in the Beta version; this igecpss
that should steadily progress also in the futureGEWeetings with a view to have a complete set of
relevant fisheries in all GSAs

- discuss the consistency and results of the éifiefleet, stock and socio-economic projectionsioled
with BEMTOOL.

Make recommendations to better integrate Bemtaelcfasts and evaluation of management scenarios in
regular scientific advice.

- indicate whether BEMTOOL is adequate to evaldhte effects on fisheries and stocks of area based
management approaches (i.e. marine protected diglasries restricted areas, fishing protected sarea
etc.) and/or seasonal closures. Provide informatioformat, data needed and time/spatial scalbeset
ends and comment as adequate whether data subfialii®ding the data calls carried out so far are
suitable to this scope.

! DG-MARE is being supporting the elaboration of ategrated bio-economic modeling tool aimed to dgveind
support multi-objective approaches for the evabmabf different harvesting strategies and fisheremagement
scenarios in the Mediterranean. STECF EWGs areateg to be one of the end-users.
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g) Any Other Business:

1.With a view to establish a rolling program to addréehe formulation of scientific advice for the
management of mixed fisheries, in line with the Kedanean-EWG advice, identify the relevant
stocks (higher catches and/or economic value) whssessment needs to be regularly carried out
(yearly, biennial, triennial etc) in each GSA amdfverged GSAs in the forthcoming EWG
meetings. Indicate whether the current list of ksoto be assessed in the forthcoming EWG
session needs to be amended with a view to dewelfsamework for the provision of mixed
fishery scientific advice.

2.the specific target fishing mortality to restoralanaintains populations of harvested species above
levels which can produce the maximum sustainabidyiis also related to the specific
exploitation pattern of the fisheries concernedhe TTouncil Regulation (EC) N° 1967/2006
stipulates theninimum catching size which is the conservation size that shall noté&eght by
the fishing gears, for several species (see Annex).

2.1ldentify and comment as adequate possible misnrajchetween the legal minimum
catching size of a stock and the actual exploitatiattern of the various fisheries
exploiting it. Due account shall be given to theadsubmitted through the official data
call and/or additional expert knowledge.

35



ANNEX: Minimum conservation size established by Articleatisl Annex Il of the Council Regulation

(EC) N° 1967/2006.

(Extract of Article 15: 1. A marine organism whiishsmaller than the minimum size specified in Annex

Il (hereinafter undersized marine organisms) shmalt be caught, etc.....)

ANNEX IIT

Minimum sizes of marine organisms

Scientific name Common name Minimum size
1. Fishes
Dicentrarchus labrax Sea bass 25 cm
Diplodus annularis Annular sea bream 12 cm
Diplodus puntazzo Sharpsnout sea bream 18 cm
Diplodus sargus White sea bream 23 cm
Diplodus vulgaris Two-banded sea bream | 18 cm
Engraulis encrasicolus (¥) European anchowvy 9 cm
Epinephelus spp. Groupers 45 cm
Lithognathus mormyrus Stripped sea bream 20 cm
Meriuccius merluccius (¥%%) | Hake 20 cm
Aduilus spp. Red mullet 11 cm
Pagelius acarne Spanish sea bream 17 cm
Pagelius bogaraveo Red sea bream 33 cm
Pagellus erythrinus Common pandora 15 em
Pagrus pagrus Common sea bream 18 em
Polyprion americanis Wreckfish 45 cm
Sardina pilchardus (¥%) European sardine 11 em
Scomber spp. Mackerel 18 cm
Solea vulgaris Common sole 20 cm
Sparus aurata Gilt-head sea bream 20 cm
Trachurus spp.- Horse mackerel, scad 15 cm
2. Crustaceans
Homarus gammariis Lobster 300 mm TL105 mm CL
Nephrops norvegicus MNorway lobster 20 mm CL70 mm TL
Palinuridae Crawfish 90 mm CL
Parapenaeus longirosiris Deep-water rose 20 mm CL
shrimp
3. Mollusc bivalves
Pecten jacobeus Scallop 10 cm
Venerupis spp. Carpet clams 25 mm
Venus spp. “Wenus shells 25 mm
TL. = total length: CL. = carapace length_
*) Anchovy- Member States may convert the minimum size into 110 specimens per kg:

e o

Sardine: Member States may conmvert the minimum size into 55 specimens per kg

(***) Hake: Nevertheless, until 31 December 2008 a margin of tolerance of 15 % of weight
will be permmtted for hake between 15 and 20 cm. This tolerance limat shall be
complied with by beoth individual vessels, at sea or at the place of landing, and at
the markets of first sale after landing This limit shall also be complied with in any

subsequent commercial transaction at mational and international lewel
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Participants

The full list of participants at EWG 13-09 is pretad in Annex | of this report.
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5. TOR A-C UPDATE AND ASSESS HISTORIC AND RECENT STOCK PARAMETERS (SUMMARY SHEETS)

The following section of the present report doesviote short stock specific assessments in the fooha
summary sheets. Such summary sheets are only pbinccases when the analyses resulted in an aahlyt
assessment of the exploitation rate. The assessrasnipresented in geographical order (i.e. by GSh)
not any longer by species. Detailed versions ofasgessments of stocks and fisheries are providétei
following section 6 of the report.

5.1. SUMMARY SHEET OF HAKE IN GSA1

Species common name: European hake
Species scientific name Merluccius merlucciugl., 1758)
Geographical Sub-area(s) GSA(s): GSA1

Most recent state of the stock
State of the adult abundance and biomass

SSB fluctuated around 300 t over 2003- 2012, withisimum in 2007 (229 t) and a peak in 2010 (366 t)
No precautionary biomass reference points have pegposed for this stock. As a result, EWG 13-09 is
unable to evaluate the status of the stock spawioigass with respect to the precautionary approach

State of the juvenile (recruits)

Recruitment fluctuated markedly over 2003- 2012hwkighest values in 2003, 2008 and 2010 (around 17
18000 thousand recruits) and a minimum in 2005 @&#0usand recruits). Recruitment markedly deckase
from 2010 to 2012 (7100 thousand recruits in 2012).

State of exploitation

Exploitation is based on age classes 1 and 2, agighl as the youngest age fully recruited to thigefies.
By comparing & and Fax against current F, it can be concluded that tbeksis exploited unsustainably.
Results were the following:.f; = 1.61, b; = 0.22, Fax= 0.37.

Source of data and methods

The state of exploitation was assessed for theoge&tD03-2012 applying an Extended Survivor Analysis
(XSA) method calibrated with fishery independentvey abundance indices (MEDITS). In addition, a
yield-per-recruit (Y/R) analysis was carried outitl® methods were performed from the size compasiiio
trawl landings, transforming length data to age&rife-edge slicing (L2AGE program).

Input data were taken from DCF. Natural mortalitgdtor) was estimated using PROBIOM. M at the mid-
point of the year was selected as M representédivimat annual class.

Outlook and management advice

EWG 13-09 recommends the relevant fleets’ effod/ancatches to be reduced until fishing mortaikty
below or at the proposed levej Fin order to avoid future loss in stock produdfivand landings. This
should be achieved by means of a multi-annual m@magt plan taking into account mixed-fisheriescffe
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Fisheries

European hake is one of most important demersaetaspecies of the Mediterranean fishing fleets,
exploited in GSA 01 mainly by trawlers (95% landihgn the shelf and slope, and by small-scale riishe
using gillnets (3%) and long lines (2%) on the Bfalerage 2009-2012). Over the period 2003-201iah
landings oscillated between around 300 and 600erifrawl discards in weight are very low or nil.

Limit and precautionary management reference points
Table of limit and precautionary management refeegoints proposed by EWG 13-09.

Fo; (ages 1-2) = 0.22
Fmas (Age range)=
Fusy (ages 1-2) = 0.22

Fo: (Fim) (age range)=
Busy (spawning stock)=
Bp: (Bim, Spawning stock)=

Table of limit and precautionary management refeegooints agreed by fisheries managers
Fo1 (mean)=

Fma (Age range)=

Fusy (age range)=

Fpe (Flim) (age range):
Busy (spawning stock)=
Bp: (Bim, Spawning stock)=

Comments on the assessment

The detailed assessment of European hake in G2& be found in section 6.1 of this report repod tre
short term forecast in section 7.1.

5.2. SUMMARY SHEET OF DEEPWATER PINK SHRIMP IN  GSA 1

Species common name: Deepwater pink shrimp
Species scientific name: Parapenaeus longirostris
Geographical Sub-area(s) GSA(s): GSA1l

Most recent state of the stock
State of the adult abundance and biomass

The SSB showed a marked incrising trend alongithe $eries, increasing from about 100 tons in 2007
about 400 tons in 2012. No precautionary biomafeserce points have been proposed for this stoska A
result, EWG 13-09 is unable to evaluate the stafuthe stock spawning biomass with respect to the
precautionary approach.

State of the juvenile (recruits)

There was a slight increase of recruits duringtiime series analysed caractherised by a marked ipeak
2011.
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State of exploitation

The current F (0.43) is larger thag, £0.26), which indicates th&arapenaeus longirostrisnt GSA 1 is
exploited unsustainably.

Source of data and methods

Landings, tuning fleet (MEDITS) and size-frequendigtributions: 2003-2012. Growth and maturity
parameters: Garcia-Rodriguez et al. (2009). Lenghght relationship: Spanish DCF 2011-2012. Natural
mortality: PRODBIOM. XSA, Y/R and projections: Rrgits developed by the JRC team for STECF EWG
13-09.

Outlook and management advice

STECF EWG 13-09 also recommends the relevant flefftert and/or catches to be reduced until fishing
mortality is below or at the proposed, fevel, in order to avoid future loss in stock protity and
landings. This should be achieved by means of di4ammhual management plan taking into account mixed
fisheries considerations.

Fisheries

In GSA 1, deepwater pink shrimp is a target spefmesround 170 trawling vessels (in 2011) opecatn
the upper slope and it is one of the most importamstaceans species for the trawl fisheries. Pleeiss is
caught almost exclusively as a by-catch by trawhareking in the deep continental shelf and the ugpape
(100—400 m). No artisanal boats target this species

Limit and precautionary management reference points
Table of limit and precautionary management refeggroints proposed by EWG 13-09.

For (1-3) 0.26
Fmsy(l‘s) = 0.26

Fo: (Fim) (age range)=
Bms, (SPawning stock)=
By (Bim, Spawning stock)=

Table of limit and precautionary management refeegooints agreed by fisheries managers.

Fo; (age range)=

Fmas (Age range)=

Frns, (g€ range)=

Foe (Fim) (2ge range)=

Bms, (Spawning stock)=
Bp: (Bim, Spawning stock)=

Comments on the assessment

The detailed assessment of deepwater pink shrirgSié 1 can be found in section 6.2 of this repaod ene
short term forecast in section 7.2.
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5.3. SUMMARY SHEET OF DEEPWATER PINK SHRIMP IN  GSAS5

Species common name: Deepwater pink shrimp
Species scientific name: Parapenaeus longirostris
Geographical Sub-area(s) GSA(s): GSAS

Most recent state of the stock
State of the adult abundance and biomass:

SSB showed the maximum values at the beginningeoperiod (2002), with minimum values in 2005-2006
and a slightly increasing trend since then. No guéonary biomass reference points have been pedpfos

this stock. As a result, EWG 13-09 is unable toluata the status of the stock spawning biomass with
respect to the precautionary approach.

State of the juvenile (recruits):

Recruitment showed a similar trend than the SSH) thie maximum values at the beginning of the pkrio
(2002), with minimum values in 2005-2006 and afgligincreasing trend since then.

State of exploitation:

EWG 12-10 proposedyFas proxy of sy and as the exploitation reference point consistgtfit high long
term yields. Taking into account that the curregg=F0.77 is slightly larger thanf= 0.62, the pink shrimp
in GSA 05 is considered exploited unsustainably.

Source of data and methods:

An Extended Survivor Analysis (XSA) was performeging as input data bottom trawl landings and age
distributions (from sliced length frequency distiions) from 2002-2012 (from the Official DCF Déagall).
Biological parameters used correspond to those atedpby Guijarroet al. (2009) in the study area.
Standardized indices from bottom trawl surveys (B&Land MEDITS) were used as tuning fleets.

Outlook and management advice

STECF EWG 13-09 also recommends the relevant fleéitat and/or catches to be reduced until fishing
mortality is below or at the proposed, fevel, in order to avoid future loss in stock protity and
landings. This should be achieved by means of adi+amthual management plan taking into account mixed
fisheries considerations.

Although the stock is fished unsustainably, itngportant to remark than the CPUEs (both from sus\and
commercial fleet) oscillations found for this sperare also found in other areas of the Mediteararaad
probably caused not only by the fishing effort lalgo by environmental changes. For this reasois it
important to follow the evolution of this stock,pegially because it seems that it has started dover
during the last years.

Fisheries

In the Balearic Islands (western Mediterraneanjnroercial trawlers develop up to four different fign
tactics, which are associated with the shallowfskelep shelf, upper slope and middle slope (Gwijand
Massuti 2006; Ordines et al. 2006), mainly targeted(i) Spicara smarisMullus surmuletusOctopus
vulgaris and a mixed fish category on the shallow shelt§80m); (i) Merluccius merlucciusMullus spp.,
Zeus fabermand a mixed fish category on the deep shelf (8D+2% (iii) Nephrops norvegicudut with an
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important by-catch of big/l. merluccius Lepidorhombusspp.,Lophiusspp. andMicromesistius poutassou
on the upper slope (350-600 m) and (\)steus antennatuen the middle slope (600-750 m). The pink
shrimp,P. longirostris is an important by-catch species in the uppegreslo

Limit and precautionary management reference points
Table of limit and precautionary management refegguoints proposed by STECF EWG 13-09.

Fo, (ages 0-2) = 0.62
Fma (Age range)=
Fusy (ages 0-2) = 0.62

Fo: (Fim) (age range)=
Busy (Spawning stock)=
By (Bim, Spawning stock)=

Table of limit and precautionary management refeegooints agreed by fisheries managers.
Fo: (Mean)=
Frna (2ge range)=
Fusv (age range)=
Foe (Fim) (2ge range)=
Busy (Spawning stock)=
Bp: (Bim, Spawning stock)=

Comments on the assessment

The detailed assessment of pink shrimp in GSA Obbeafound in section 6.3 of this report and thertsh
term forecast in section 7.3.
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5.4. SUMMARY SHEET OF DEEPWATER PINK SHRIMP IN GSA 6

Species common name: Deepwater pink shrimp
Species scientific name: Parapenaeus longirostris
Geographical Sub-area(s) GSA(s): GSA 6

Most recent state of the stock
State of the adult abundance and biomass

Survey indices indicate a variable pattern of alumed (n/h) and biomass (kg/h) without a clear trend
However, abundance and biomass in the last thraes yeave increased considerably, reaching thedefel
the previous peaks observed in 2000-2001. SSBratliargely duing the first year of the time seades
fluctuates with no trend thereafter. No precautigridomass reference points have been proposethifor
stock. As a result, EWG 13-09 is unable to evaltlaestatus of the stock spawning biomass witheesio
the precautionary approach.

State of the juvenile (recruits)

Recruitment as estimate by the XSA fluctuates wahirend over the analysed period (2001-2012).

State of exploitation

EWG 13-09 proposes £0.27 as limit management reference point (bagiag-a proxy of fs,) consistent
with high long term yields. A considerable redusti@round 81%) is necessary to reach thg, Feference
point This stock had been previously assessedlid WG 11-14).

Source of data and methods

The data used in the analyses were DCF length dremes from the 2012 data call, corresponding o th
years 2001 to 2012. The FLR implementation of XSaswsed for this analysis. The following growth
parameters were used (males and females combingd)45.0 mm CL, k = 0.39 ¥t t = 0.1109 yr, while
the length-weight relationship parameters were:0a3030 and b= 2.49. Natural mortality vector was
obtained applying the PRODBIOM method.

Outlook and management advice

EWG 13-09 recommends the relevant fleets cacthdforeffort to be reduced until fishing mortality i
below or at g, in order to avoid future loss in stock productivéilyd landings. This should be achieved by
means of a multi- annual management plan takirggantount mixed-fisheries effects.

Fisheries

The deepwater pink shrimp is a target species efntixed continental shelf and upper continentgbeslo
trawl fishery. Landings (t) of pink shrimp in themqpd 2001 — 2012 are shown in the table belowc&ds
are negligible because this species has high coamhgalue in the entire size range. Undersizedviddals
(< 20 mm CL) are virtually absent from the catches.

2001| 2002 2003 2004 2005 2006 2007 2008 2009 201112012
331 165 114 76 102 123 107 1p4 116 141 92 120
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Limit and precautionary management reference points
Table of limit and precautionary management refeegoints proposed by EWG 13-09.

Fo. (ages 2-4) = 0.27
Fmax (2ge range)=
Fusy (ages 2-4) = 0.27

Fpa (Flim) (age range):
Bumsy (Spawning stock)=
Bpa (Bim, SPawning stock)=

Table of limit and precautionary management refeggpoints agreed by fisheries managers.
Fo.1 (mean)=

Fmax (@ge range)=

Fusy (age range)=

Fpa (Flim) (age range):
Bmsy (Spawning stock)=
Bpa (Bim, Spawning stock)=

Comments on the assessment

The detailed assessment of pink shrimp in GSA ébeafound in section 6.4 of this report and thertstesm
forecast in section 7.4.
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5.5. SUMMARY SHEET OF HAKE IN GSA7

Species common name: Hake
Species scientific name Merluccius merlucciugL., 1758)
Geographical Sub-area(s) GSA(s): GSA 7

Most recent state of the stock
State of the adult abundance and biomass

The stock spawning biomass (SSB) as estimated dX8A shows a decreasing trend over the analyzed
period. No precautionary biomass reference poiat® lbeen proposed for this stock. As a result, EABG
09 is unable to evaluate the status of the stoalwsimg biomass with respect to the precautionapyagh.

State of the juvenile (recruits)

The highest recruitment values were observed ir8,12002-2003 and 2007. Since 2007, the recruitment
follows a decreasing trend and it is currentlyhat lbwest level observed.

State of exploitation

The exploitation level is currently above the legstimated to produce sustainable high long tegidyiThe
current fishing mortality &, = 1.83 is higher thanoF(Fo; = 0.11) The exploitation is mainly concentrated
on age classes 0 and 1. Therefore, STECF EWG 1&®0Sidered the stock exploited unsustainably and
recommends fishing mortality to be reduced to thappsed reference point in order to achieve lomgp te
sustainability.

Source of data and methods

Data coming from DCF (catch at age from the Freamoth Spanish trawlers, French gilinetters and Spanis
longliners) for the period 1998-2012 were useduio an Extended Survivor Analysis (XSA), tuned with
MEDITS abundance indices for 1998-2012. Discardsewecluded in the catches.

Growth parameters were derived from tagging expemisi (Mellon et al, 2010) conducted in GSA 07 and
the Data Collection Framework (DCF) data call winiéeural mortality was estimated using PRODBIOM.

Outlook and management advice

EWG 13-09 recommend the relevant fleets catchegommdfort to be reduced until fishing mortality is
below or at the proposed levelf(0.11), in order to avoid future loss in stock protivity and landings.
This should be achieved by means of a multi-anmatagement plan taking into account mixed-fisheries
effects.

Fisheries

Hake (Merluccius merlucciysis one of the most important demersal target ispefor the commercial
fisheries in the Gulf of Lions (GFCM-GSAQ7). In sharea, hake is exploited by French trawlers, Frenc
gillnetters, Spanish trawlers and Spanish longinédround 240 boats are involved in this fishengda
according to official statistics, the total annlaidings for the period 1998-2012 have oscillateniiad an
average value of 2030 tons (1123 tons in 20122000, because of the large decline of small pelfigfic
species in the area, the trawlers fishing smakgielhave diverted their effort on demersal speasce
2011, the fishing capacity of French trawlers inA35 has decreased by nearly 30%.
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The French trawler fleet is the largest in numbdraats and catch (42 and 72%, respectively). €hgth of
hake in the trawler catches ranges between 3 armtha®tal length (TL), with an average size of 21 TL.
The second largest fleet is the French gillneite4d and 14% respectively, range 13-86 cm TL arefame
size 39 cm TL), followed by the Spanish trawler$X-and 8%, respectively, range 5-88 cm TL, andamer
size 24 cm TL), and the Spanish long-liners (~6 &% respectively, range 22-96 cm TL and average si
52 cm TL). The hake trawlers exploits a highly dsieed species assemblage: Striped mulMtl{us
surmuletuy Red mullet Kullus barbatuy Anglerfish (ophius piscatorius Black-bellied anglerfish
(Lophius budegas$a European congerCpnger conger Poor-cod Trisopterus minutus capelanus
Fourspotted megrimLépidorhombus bosgji Soles §oleaspp.), horned octopu&ledone cirrhosg squids
(lllex coindeti), Gilthead seabreangparus auratg European seabasBi¢entrarchus labrax Seabreams
(Pagellusspp.), Blue whitinglicromesistius poutasspand Tub gurnarddhelidonichtys lucerna

The following table shows the annual landings ftpbar (DCF data).

Year 199%1999 20002001120022003 2004| 2005| 2006| 2007|2008 2009|20102011 2012
French trawlers |1688 152513471835/ 2168 2024) 1023| 1002| 1014| 1282| 1898| 1633|1527 970 [ 759
Spanish trawlers| 140 | 279| 166 196 231 206101 | 125| 116/ 107 192 258 1§6 13 162
French gillnetters 500 | 500, 500 500 182 24899 | 255| 299| 168 111 286 247 250 175
Spanish longlinefst01| 109 285 163 14p 11278 | 101| 170/ 143 97| 83 53 29 18
The following table shows the annual discards ytyear (DCF data):

Year 1998199920002001{2002[2003[2004 | 2005| 2006 200y 2008 2009 2@ L 1[2012
French trawlers 173 | 9 9
Spanish trawlers

Limit and precautionary management reference points

Table of limit and precautionary management refeggpoints proposed by EWG 13-09.

Fo. (ages 0-3) = 0.11
Fmax (Ages 0-3) =
Fusy (ages 0-3) = 0.11

Fpa (Flim) (age range):

Busy (spawning stock)=

Bpa (Bim, Spawning stock)=

Table of limit and precautionary management refegguoints agreed by fisheries managers.

Fo.1 (mean)=

Fmax (Age range)=

Fusy (age range)=

Fpa (Flim) (age range):

Bwsy (spawning stock)=

Bpa (Bim, Spawning stock)=
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Comments on the assessment

The detailed assessment of hake in GSA 7 can bedfou section 6.5 of this report and the short term
forecast in section 7.5.

5.6. SUMMARY SHEET GIANT RED SHRIMP IN  GSA 9

Species common name: Giant red shrimp
Species scientific name Aristaeomorpha foliacea
Geographical Sub-area(s) GSA(S): GSA 9

Most recent state of the stock
State of the adult abundance and biomass:

Stock assessment has been computed by Extendeiyd@@siminalysis (XSA) using DCF data of landings
(2006-2012). Results obtained did not show a dhead in the stock size. MEDITS survey indices cadie a
variable pattern of abundance (nirand biomass (kg/kfn without a clear trend. In the period analyzed
indices showed a remarkable increase in 2010 oterms of biomass and abundance. No precautionary
biomass reference points have been proposed fostick. As a result, EWG 13-09 is unable to evaltlze
status of the stock spawning biomass with resjpetttet precautionary approach.

State of the juvenile (recruits):

To evalutate the state of recruitment, the XSA ouignd index of recruitment estimated with MEDITS
surveys were compared. Both approach indicateinhie 2008-2011 period an important recruitmenkto
place with a main peak in 2010.

State of exploitation:

EWG 13-09 proposed ank0.36 as limit reference point and taking into actaesults coming from the
XSA (Fa-3 = 0.62), the stock was considered to be explaitesistainably.

Source of data and methods:

XSA was computed on DCF data of commercial landi(g6-2012). Landings per age were obtained
splitting LFD respects on the following growth pareters. As natural mortality was used a vectomestd
by PRODBIOM.

Outlook and management advice

EWG 13-05 recommends the relevant fleets catchdéomaeffort to be reduced until fishing mortality i
below or at the proposed leve|dy, in order to avoid future loss in stock produdtivand landings. This
should be achieved by means of a multi-annual memagt plan taking into account mixed-fisheriescffe
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Fisheries

Annual landings (t) by fisheries in GSA 09 (2006t2n

YEAR | GEAR | FISHERY | LANDINGS
2006 oTB MDDWSP 62.61
2007 oTB MDDWSP 36.65
2008 oTB MDDWSP 24.39
2009 oTB MDDWSP 34.29
2010 oTB MDDWSP 36.85
2011 oTB DWSP 17.62
2011 oTB MDDWSP 50.81
2012 oTB MDDWSP 52.38

Annual fishing effort by fishing technique in GSA (R006-2010).

COUNTRY | AREA | GEAR 2004 2005 2006 2007 2008 2009 2010 2011 2012
ITA GSA9 DRB 271634 264317 219587 230204 381592 7280 229384 219990 136966
ITA GSA9 FPO 1664 27551 9493 9919
ITA GSA9 | GND 15372 4992 62253 4431 1490 5877
ITA GSA9 GNS 3758570 390385¢ 3261681 3761065 30487 3251684 2817577 3711458 2061794
ITA GSA9 GTR 3279499 3814735 3861839 2761471 24352 3047433 2981409 323188D 2854501
ITA GSA9 LLD 453740 821542 930859 523364 602955 5138 554045 429722 399738
ITA GSA9 LLS 424132 495263 383144 118928 31420 6812 20773 26691 23739
ITA GSA9 LTL 6987 2494 2603 13785 4765
ITA GSA9 NA 1497515 1583872, 939417 637514 547250 15606 320480 422085 167761
ITA GSA9 OTB 14820339 1470059p 12404787 127821440698694| 12176447 1122800 10696166  9997p07
ITA GSA9 PS 1393298 1412031 1147523 1116579 1082011318198 990104 1162692  11054{19
ITA GSA9 PTM 4599 100

Limit and precautionary management reference points

Table of limit and precautionary management refeegoints proposed by EWG 13-09.

Foi (ages 1-3) = 0.36
Fra (A0€ range)=
Fus, (age 1-3)= 0.36

Fpe (Flim) (age range)z

Bums, (SPawning stock)=

Bp: (Bim, Spawning stock)=

Table of limit and precautionary management refeggooints agreed by fisheries managers

Fo.1 (mean)=

Fra (A0€ range)=

Fns, (Age range)=
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Fpe (Flim) (age range)=

Bums, (SPawning stock)=

Bp: (Bim, SPawning stock)=

Comments on the assessment

The detailed assessment of giant red shrimp in @$A&an be found in section 6.6 of this report dmal t
short term forecast in section 7.6.

5.7. SUMMARY SHEET OF HAKE IN GSA 10

Species common name: Hake
Species scientific name Merluccius merlucciugl., 1758)
Geographical Sub-area(s) GSA(S): GSA 10

Most recent state of the stock
State of the adult abundance and biomass:

Survey indices indicate a variable pattern of alamee (n/krf) and biomass (kg/kfpwith an increasing up

to 2010 and a decreasing in the last two years.rébent values are at the same level of those widet

the beginning of the time series. SSB fluctuatethaut any trend over the analysed time series. No
precautionary biomass reference points have besoped for this stock. As a result, EWG 13-09 ighle

to evaluate the status of the stock spawning bismats respect to the precautionary approach.

State of the juvenile (recruits):

MEDITS data showed a sharp increase of recruitnme005 and thereafter a level similar or highemtim

the past years. From 2007 onward recruitment dseteagain until 2011. In 2012 a new increase was
observed. From the XSA assessment no particuladsrere observed, with the recruitment fluctuating
around the average of the time series.

State of exploitation:

EWG 13-09 proposes£0.14 as proxy of frsy. Given the results of the present analysis (ctiffds around
1), the stock is exploited unsustainably.

Source of data and methods:

The data used in the analyses were from trawl gar{tene series of MEDITS from 2006 to 2012) armhir
fisheries up to 2012.

The analyses on the population were conducted 06§84y Fast growth scenario has been used1D4 cm,
K=0.2, t= -0.01; length-weight relationship: a=0.00355, I223for sex combined. Natural mortality vector
was obtained applying the Prodbiom method. SizBrstt maturity was varying around 32 cm (maturity
range 2 cm).
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Outlook and management advice

EWG 13-09 recommends the fleets’ effort and/orlmadécto be reduced until fishing mortality is belomat
the proposed \sy level, in order to avoid future loss in stock pwotlvity and landings. This should be
achieved by means of a multi-annual managementtakang into account mixed-fisheries considerations

Fisheries

M. merlucciusis with red mullet and deep-water pink shrimp § kpecies of fishing assemblages in the
central-southern Tyrrhenian Sea. Fishing grounddarated on the soft bottoms of continental shebrd
the upper part of continental slope along the soabthe whole GSA. Catches from trawlers are flam
depth range between 50-60 and 500 m and hake owéthrother important commercial species |bex
coindetii M. barbatus P. longirostris Eledonespp., Todaropsis eblanad.ophius spp.,Pagellusspp.,P.
blennoidesN. norvegicusThe landings fluctuates around 1,100 and 1,688 tath the maximum in 2006
and the minimum in 2012.

Most part of the landings of hake is from trawlargl nets (GNS and GTR), but the catches of the daine
long-line fishery are also important.

Annual landings (tons) by major gear type, 2004201

Species  GEAR  FISHERY 20042005 2006 2007 2008 2009 2010 2011 2012
HKE GND SPF 7

HKE GNS DEMF 177 294 326 213 311 282 431 287 311
HKE GTR DEMSP 202 124 148 157 68 107 202 153 138
HKE LLS DEMF 266 269 288 240 232 247 184 318 214
HKE oTB DWSP 7
HKE OTB DEMSP 186 307
HKE OTB MDDWSP 300 612 105
HKE oTB Aggregate 759 641 501 441 475 443

Total 1138 1299 1522 1251 1112 1077 1292 1200 1082

Limit and precautionary management reference points
Table of limit and precautionary management refeggooints proposed by EWG 13-09.

Fo.1 (all classes) 0.14
Fras (20€ range)
Fns, (all classes) = 0.14

Fpe (Flim) (age range)=

Bms, (Spawning stock)=

Bp: (Bim, SPawning stock)=

Table of limit and precautionary management refeegooints agreed by fisheries managers.

Fo.1 (mean)=

Fra (A0€ range)=

Fns, (A0e range)=

Fpe (Flim) (age range)=

Bms, (Spawning stock)=

Bp: (Bim, SPawning stock)=
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Comments on the assessment

The detailed assessment of hake in GSA 10 can wwdfn section 6.7 of this report and the shonmnter
forecasts in the section 7.7.

5.8. SUMMARY SHEET OF DEEPWATER PINK SHRIMP IN GSA 10

Species common name: Deepwater pink shrimp
Species scientific name: Parapenaeus longirostris
Geographical Sub-area(s) GSA(s): GSA 10

Most recent state of the stock

State of the adult abundance and biomass

Survey MEDITS indices indicate a sharp decreasshahdance (n/h) and biomass (kg/h) from 2006 t@ 200
and increase until 2012, which corresponds to tgken value of the abundance and biomass of the tim
series. GRUND data showed a decrease of abundadcbi@mass from 2005 to 2006 which followed an
increasing phase. SSB does not show any partitnidad over the time series. No precautionary biemas
reference points have been proposed for this stk result, EWG 13-09 is unable to evaluate taeis of
the stock spawning biomass with respect to thegutémnary approach.

State of the juvenile (recruits)

Recruitment estimates from GRUND surveys showe@aedhse in abundance from 2005 to 2006 after a
rising phase from 2002 to 2005, whilst recruitmiewices from MEDITS show peaks in 1999, 2003, 2005
and 2012. Recruitment as estimated by the XSA showlecline between 2006 and 2011, with a large
increase in the last years of assessment (i.e.)2012

State of exploitation

EWG 13-09 proposes E 0.93 as limit management reference point (basisab proxy of Rsy) of
exploitation consistent with high long term yiel@iven the results of the present analysig{(E 1.24), the
stock is considered to be exploited unsustainably.

Source of data and methods

During EWG 13-09 the assessment of deepwater pinknp has been performed for the first time withAXS
method. The data provided in the last data calBZ8dm 2006 to 2012 have been used; the time skdas
2006 to 2012 has been considered covering moretiigamean life span of the species, allowing toerek
attempt of stock assessment with XSA method. XSA ap@plied using the landing structures at age and
MEDITS survey data from 2006 to 2012.

Outlook and management advice

EWG 13-09 recommends the fleets’ effort and/orlmedcto be reduced until fishing mortality is belomat
the proposed \sy level, in order to avoid future loss in stock pwotlvity and landings. This should be
achieved by means of a multi-annual managementtakang into account mixed-fisheries considerations

Fisheries
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The deepwater pink shrimp is only targeted by temsvand fishing grounds are located on the sofobst
of continental shelves and the continental slopagthe coasts of the whole GSA. The pink shrimguo
mainly with M. merluccius M. barbatus Eledone cirrhosalllex coindetii and Todaropsis eblanaey.
norvegicusP. blennoidesdepending on depth and area.

Limit and precautionary management reference points
Table of limit and precautionary management refeegoints proposed by STECF EWG 13-09.

Foi (ages 0-2) = 0.93
Fmas (Age range)=
Fusy (ages 0-2) = 0.93

Fo: (Fim) (age range)=
Busy (spawning stock)=
Bp: (Bim, Spawning stock)=

Table of limit and precautionary management refeegoints agreed by fisheries managers-
Fos (Mean)=
Fma (Age range)=
Fusy (age range)=
Fpe (Flim) (age range):
Busy (spawning stock)=
Bp: (Bim, Spawning stock)=

Comments on the assessment

The detailed assessment of deepwater pink shringiSia 10 can be found in section 6.8 of this repod
the short term forecast in section 7.8.
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5.9. SUMMARY SHEET OF HAKE IN GSA 11

Species common name: Hake
Species scientific name Merluccius merlucciugL., 1758)
Geographical Sub-area(s) GSA(s): GSA 11

Most recent state of the stock

Due to data limitation, the assessment of hakeSA G1 has not been accepted.

Limit and precautionary management reference points

Table of limit and precautionary management refeggpoints proposed by STECF EWG 13-09.

Fo.1 (ages range) =

Fma (Age range)=

Fusy (ages range) =

Fo: (Fim) (age range)=

Busy (spawning stock)=

Bp: (Bim, SPawning stock)=

Table of limit and precautionary management refegguoints agreed by fisheries managers.

Fo.; (mean)=

Fma (Age range)=

Fusy (age range)=

Fo: (Fim) (age range)=

Busy (spawning stock)=

By (Bim, Spawning stock)=

Comments on the assessment

The detailed assessment of hake in GSA 11 canuel fim section 6.9 of this report.
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5.10. SUMMARY SHEET OF NORWAY LOBSTER IN GSA 15AND 16

Species common name: Norway lobster
Species scientific name: Nephrops norvegicus
Geographical Sub-area(s) GSA(s): GSA 15 and 16

Most recent state of the stock
State of the adult abundance and biomass:

In 2002-2012, the SSB ranged between about 860 1&92 t with a large increases in 2012. No
precautionary biomass reference points have bemoped for this stock. As a result, EWG 13-09 ishle
to evaluate the status of the stock spawning bismats respect to the precautionary approach.

State of the juvenile (recruits):

Recruitment at age 1 showed large fluctuations fladmout 230 and 22 million. Since no recruitment
reference point for this stock has been propos¥dEL3-09 cannot evaluate the stock status in cglet
these.

State of exploitation:

F was generally lower than 0.5 with a decliningh¢tdrom 0.65 in 2003 to 0.15 in 2012. Based on the
adopted proxy for sy (Fo;=0.20) the stock was exploited unsustainably in peeod 2002-2011. The
estimated F was however belowsk in 2012 indicating that in the this year the stag&s exploited
sustainably.

Source of data and methods:

An ada statistical catch at age assessment (Mitlat., 2012) was carried out using the Italian Elaitese
annual landings data of the GSAs 15-16 for theopefi002 to 2012 and calibrated with MEDITS survey
data for the same period 2002-2012. The Maltesdings (GSA 15), corresponding to a proportion
generally less than 0.25% of the Italian landingsre available for the period 2006-2012. An average
proportion of 0.25% was added to the Italian lagdirfor the period 2002-2006. The annual size
distributions of the catch as well as of the susv@EDITS) were converted in numbers at ages cfasse
8+ using the slicing statistical approach developgdScott et al. (2011) and using the same growth
parameters adopted to slice the MEDITS size digiobs. The growth parameters used for the assessme
were those used during SGMED-09-02 for Norway lebgt GSA 09 combined with maturity at age data
from DCF in GSA 16. Natural mortality at age wakuakated using PRODBIOM (Abella et al., 1997).

Outlook and management advice

EWG 13-09 proposedyF= 0.20 as proxy of jrsy and as the exploitation reference point. Basetherk,,
estimated by the statistical catch at age (ad4assisgnt), the stock was exploited unsustainabligerperiod
2002-2011. The estimated, was however below sy in 2012 indicating that the stock was exploited
sustainably in 2012. EWG 13-09 recommends thatdleyant fleets’ effort and/or catches are notéased
to maintain fishing mortality below the proposegs{ level, in order to avoid future loss in stock
productivity and landings. This should be achielgdneans of a multi-annual management plan.

Fisheries

Norway lobster catches in the Strait of Sicily éaight almost exclusively by the bottom trawlerss lbne of
the main commercial species for trawlers exploifishing grounds on the upper slope to target nyetimd
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deepsea pink shrimfrérapenaeus longirostisand the giant red shrimpuistaeomorpha foliacea Other
accompanying species of commercial relevanceMsgduccius merlucciusLepidorhombusspp., Lophius

SpPp.

Table of limit and precautionary management refeegoints proposed by STECF EWG 13-09.

Foa (1-7) 0.20
Fnax (2ge range)
Fusy (1-7) 0.20

ZmSy (age range)=
Znean(age range)=
Bpa (Spawning stock)
Biim (Spawning stock)

Table of limit and precautionary management refeegooints agreed by fisheries managers.

Fo.1 (age range)=

Fmax (2ge range)=

Fusy (age range)=

Fpa (Flim) (age range):
Busy (spawning stock)=
Bpa (Bim, Spawning stock)=

Comments on assessment

Two different assessments (XSA and SCA — a4da) seméed out during EWG 13-09. The advice was based
on the results of the statistical catch at age (S@%ause it was assumed to be more suitable éssing F
in the more recent years than the XSA, also corigiglés flexible parameterization of the seledthat age.

The detailed assessment of Norway lobster in GSAan516 can be found in section 6.10 of this repod
the short term forecast in section 7.10.
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5.11. SUMMARY SHEET OF BLUE AND RED SHRIMP IN GSA 15AND 16

Species common name: Blue and red shrimp
Species scientific name: Aristeus antennatus
Geographical Sub-area(s) GSA(s): GSA 15 and 16

Most recent state of the stock

State of the adult abundance and biomass

Survey indices indicate a variable pattern of alamed (n/h) and biomass (kg/h), with the curreritreges
being at the low level of the time series (199420mean catch of 0.38 kg/h in 2012 compared to an
average biomass index of 0.74 kg/h). No precautjohinmass reference points have been proposdtifor
stock. As a result, EWG 13-09 is unable to evaltlaestatus of the stock spawning biomass witheesio

the precautionary approach.

State of the juvenile (recruits)

Recruitment estimates based on GSA 15 and GSA 1BIVE data (individuals with 16-28 mm carapace
length, i.e. individuals aged 1 year) show largeriannual variations. Values estimated in 2012evedrove
the average of the time series (3.8 juveniles p& kompared to an average of 2.4). Similarly in GBA
the highest number of juveniles time series wasroEd in 2012.

State of exploitation

STECF EWG 13-09 proposes < 0.26 as a limit management reference point cargistith high long
term yields (lsy proxy). Given the results of the present anal{fSig 2012 = 0.81), the stock is exploited
unsustainably.

Source of data and methods

Cohort (VPA equation) and Y/R analysis as implerednh the package VIT4win were implemented based
on DCF data of commercial landings (2009-2012) cEd¢ngth frequency distributions were converted in
numbers at ages using the statistical slicing ntetaavector of natural mortality by age was caltadausing

the PRODBIOM approach.

Outlook and management advice

EWG 13-09 recommends the relevant fleets’ effod/@ancatches to be reduced to reach the propoged F
in order to avoid future loss in stock productivayd landings. This should be achieved by meaasnadilti-
annual management plan.

Fisheries

The key target species for the Sicilian and Maltesttom otter trawl fleets operating on the slopehe
continental shelf in the Strait of the Sicily istgiant red shrimpAristaeomorpha foliaceaHowever whilst
A. foliaceais fished mainly in the central — eastern sidéhefStrait of Sicily, it is substituted by the blaed
red shrimpA. antennatu®n the western side of the channel. Other commniespiecies frequently caught
together with blue and red shrimp are the deep m@®e shrimp Rarapenaeus longirostrjs Norway
lobster Nephrops norvegiclsgreater forkbeardPhycis blennoidgsand hakeNlerluccius merluccids

With regards to fishing effort, data submitted iy and Malta in response to the annual EU figseBata

Collection Framework (DCF) data-call in 2013 reeeba 40% decrease in fishing effort for Italianttowt
otter trawl vessels larger than 24 m in the peB004-2012. Maltese vessels were only responsibl8.&%6
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of total trawling effort in GSAs 15 and 16 in 20X&)wever the total nominal effort of Maltese tramsle
increased by 78% in 2005-2012 and fishing effodrted by Maltese trawlers increased by 27% in 2011-
2012.

Yield for Italian and Maltese trawlers combinedtlire period 2009-2012 peaked in 2012, at 94 tonHaes.
lowest landings were reported in 2009, at 42.18¢snThe average of blue and red shrimp landings6da
tonnes from Sicilian trawlers and 2 tonnes from tets trawlers in 2009-2012; the average annual
contribution of Maltese catches to the total catcthis period was 3.6%.

Area Country 2009| 2010 2011 2012
15 Malta 2.1 1.7 2.3 2.3
16 ltaly 40.0 54.2 59.8 91.7

15 and 16 Italy & Malta 42.2 55.9 62.1 94,0

Limit and precautionary management reference points

Table of limit and precautionary management refeegoints proposed by STECF EWG 13-09.

Foi (ages 1-7x 0.26
Fma (Age range)=
Fusy (ages 1-7) = 0.26

Fo: (Fim) (age range)=
Busy (Spawning stock)=
Bp: (Bim, Spawning stock)=

Table of limit and precautionary management refeegoints agreed by fisheries managers.
Fo.1 (mean)=
Fmas (Age range)=
Fusy (age range)=
Fo: (Fim) (2ge range)=
Busy (spawning stock)=
Bp: (Bim, Spawning stock)=

Comments on the assessment

The detailed assessment of blue and red shrim@#is@5 and 16 can be found in section 6.11 ofrépsrt
and the short term forecast in section 7.11.
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5.12. SUMMARY SHEET OF COMMON SOLE IN GSA 17

Species common name: Common sole
Species scientific name Solea solea
Geographical Sub-area(s) GSA(s): GSA 17

Most recent state of the stock
State of the adult abundance and biomass:

An XSA (Extended Survivor analysis) and SCAA (Statal Catch at Age; SS3) assessment were performed
using DCF catch data from Italy and Slovenia togetwith catch information for the Croatian fishery
provided by a Croatian ad-hoc project. Accordinghte XSA and SS3 outputs, the SSB was practically
constant in the period 2006-2012, but the estimat@de by the SS3 model show that the SSB is less th
20% of the biomass observed in the 90s and withear aecreasing abundance of the older ages. No
precautionary biomass reference points have besyoped for this stock. As a result, EWG 13-09 ighle

to evaluate the status of the stock spawning bismats respect to the precautionary approach.

State of the juvenile (recruits):

According both to the XSA and SS3 analyses theuregent of sole in GSA 17 fluctuated without a clea
pattern since 2006. The SoleMon survey data shghehivalues in the last two years.

State of exploitation:

EWG 13-09 consider that the more accurate methggdlo assess the stock is the SCAA carried out with
SS3, thus EWG 13-09 proposes B.31 as proxy for frsy. Given the results of the present analysis (ctrren
F is around 0.93), the stock is exploited unsuatain

Source of data and methods:

An XSA was performed using 2006-2012 DCF data (lagsland age composition of the catches), by gear
(otter bottom trawl, gilinet, anchpido trawl), tuned with fishery independent abundamuiices (SoleMon
survey) for the period 2006-2012. An SCAA was perfed using 2006-2012 DCF data (landings and age
composition of the catches), by gear (otter bott@wl, gillnet, and-apido trawl) and reconstructed catches
by age for the period 2000-2005, tuned with fish@dependent abundance indices (SoleMon survey) for
the period 2005-2012. Total landings by gear anthtty (1970-2012) were reconstructed based on data
available in the FAO-FishstaJ database. A vectoratdfiral mortality was obtained applying PRODBIQN.
addition, Yield per Recruit (YPR) analysis was gieoformed for the estimation ofKi.e. proxy of ksy).

Outlook and management advice

EWG 13-09 recommends the fleets’ effort and/orleadcto be reduced until fishing mortality is belomat
the proposed \sy level, in order to avoid future loss in stock pwotlvity and landings. This should be
achieved by means of a multi-annual managementtpking into account mixed-fisheries considerations
Catches and effort consistent withisk- should be estimated.
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Fisheries

The common sole is a very important commercial iggem the central and northern Adriatic Sea. arali
rapido trawlers exploit the resource usually providing#0f landings. Sole is also a target species of the
Italian and Croatian set netters, and it represamtaccessory species for otter trawlers. The fistieries
operating withrapido trawl in GSA 17 are from Ancona, Chioggia and RimiOver 2006-2012, annual
landings ranged between 1400 t in 2008 and 2002006.

Limit and precautionary management reference points
Table of limit and precautionary management refeggroints proposed by STECF EWG 13-09.

Fo. (ages 0-4) = 0.31
Fra (2ge 0-4)= 0.60
Fusy (ages 0-4) = 0.31

Fpa (Flim) (age range):
Busy (spawning stock)=
Bpa (Bim, Spawning stock)=

Table of limit and precautionary management refeegooints agreed by fisheries managers.
Fo.1 (mean)=

Fnax (2ge range)=

Fusy (age range)=

Fpa (Flim) (age range):
Busy (spawning stock)=
Bpa (Bim, spawning stock)=

Comments on the assessment

Two different assessments (XSA and SCAA — SS3) warded out during EWG 13-09. The advice was
based on the results of the statistical catch at (&p3) because it was assumed to be more suitable
assessing F in the more recent years than the 484, considering its flexible parameterization loé t
selectivity at age.

The detailed assessment of common sole in GSAAbedound in section 6.12 of this report and therts
term forecast in section 7.12.

5.13. SUMMARY SHEET OF HAKE IN GSA 18

Species common name: Hake
Species scientific name Merluccius merlucciuglL., 1758)
Geographical Sub-area(s) GSA(S): GSA 18

Most recent state of the stock

State of the adult abundance and biomass:

Survey indices indicate a variable pattern of alamee (n/h) and biomass (kg/h) without a tempoeaidr
However, recent values are higher or similar ts¢hobserved since 1996. SSB increased up to 2@iLhukn
declined in the last year of assessment (i.e. 20&arhing the lowest observed value in the timeseNo
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precautionary biomass reference points have bemoped for this stock. As a result, EWG 13-09 ishle
to evaluate the status of the stock spawning biemdts respect to the precautionary approach.

State of the juvenile (recruits):

MEDITS data showed a sharp increase of recruitimeR005 and thereafter a level similar or highemtin
the past years. In 2008 a new, though lower peals, @bserved and a new one in 2012. Recruitment as
estimated by the XSA shows a decline until 2011ablatrge increase in 2012.

State of exploitation:

WG Demersals of GFCM and EWG 13-09 proposeg8.10 as proxy of frsy. Given the results of the
present analysis (current F is around 1), the stpgpeared to be exploited unsustainably. A conaider
reduction in F is necessary to approach the rederpnint.

Source of data and methods:

The data used in the analyses were from trawl ger(ldEDITS 1996-2012) and from commercial fisheries
from the Italian side for the GSA18 (2007-2012),ile/tfior Montenegro and Albania catches similar @ms i
2011 was assumed. Fast growth parameters werdarsgek combined (L= 104 cm; K= 0.2;4=-0.01)to
split the LFDs. A natural mortality vector M wagissated using PRODBIOM.

Outlook and management advice

EWG 13-09 recommends the relevant fleets’ effod/ancatches to be reduced until fishing mortaikty
below or at the proposed,§y level, in order to avoid future loss in stock pwotivity and landings. This
should be achieved by means of a multi-annual nemagt plan taking into account mixed-fisheries
considerations. Catches and effort consistent Kty should be estimated.

Fisheries

Hake is one of the most important species in thé& G& representing in some years about 20% of laysdin
from trawlers. Trawling is the most important fishactivity on the whole area with an effort of abd@5%
(average among the years 2004-2012) of the tdialteHake is also caught by off-shore bottom ldings,
but these gears are utilised by a low number otsb@ass than 5% of the whole South-western Adriati
fleet). Long-line landings account for about 10-1@fthe total hake production.

Fishing grounds are located on the soft bottomsaritinental shelves and the upper part of contaient
slope. Catches from trawlers are from a depth rdegereen 50-60 and 500 m and hake occurs with other
commercial species addiex coindetii M. barbatus P. longirostris Eledone spp Todaropsis eblange
Lophius spp Pagellus spp P. blennoidesN. norvegicus

In 2012 the landings of hake in the whole GSA 18enabout 3525 tons, assuming the production for
Montenegro and Albania in 2012 was the same a814d.2

Annual landings (t) 2007-2012 by fleet and total.

Year ltaly-LLS Italy-OTB MontenegroAlbania Total Landings
2008 550 3640 59 390 4639
2009 532 3540 52 456 4580
2010 597 3372 46 375 4390
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2011 534 3285 37 402 4258
2012 566 2520 37* 402* 3525
*to be verified in the next Adriamed (FAO) WG onnadlersals

Landings

Year (tons)

2007 4566
2008 4639
2009 4580
2010 4390
2011 4258
2012 3525*

*to be verified in the next Adriamed (FAO) WG onndersals

The fishing effort of the western side, that is th@or component of fishing effort in the areajésreasing.

Fishing effort in the following table is from thesgt side only.

Sum of NOMINAL_EFFORT | GEAR

AREA YEAR GNS GTR LLS OTB PTM Total

SA 18 2004 1457047 396599 556022 14685616 224372 319666
2005 2035861 515167 1082879 13563127 1046113 187483
2006 1833287 70950 754338 14684386 1433668 18B7662
2007 1280477 324507 688853 12729135  1968%59 1839915
2008 894323 1021626 1260704 11463435 2085703  I812p
2009 1205076 837252 884150 13878367 2027392  1833p2
2010 570405 885271 1263867 11856268 2121029 186968
2011 450946 777735 922942 11329443 2104853 1588591
2012 395458 541056 967941 9821959 1267443 1299#857

Limit and precautionary management reference points
Table of limit and precautionary management refeggroints proposed by EWG 13-09.

Fo.1 (0-4) 0.19
I:may (0‘4) O 25
I:msy (0'4): 0. 19

Fpe (Flim) (age range)=

Bms, (SPawning stock)=

Bp: (Bim, SPawning stock)=

Table of limit and precautionary management refegguoints agreed by fisheries managers.

Fo.1 (age range)=

Fra (A0€ range)=

Fns, (A0€ range)=
Fpe (Flim) (age range)=

Bms, (SPawning stock)=

Bp: (Bim, Spawning stock)=
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Comments on the assessment

The detailed assessment of hake in GSA 18 canumelfm section 6.13 of this report and the sharnte
forecast in section 7.13. This assessment willdweewed under the Adriamed and GFCM WG to update
catch data from the eastern side of the GSA18.

5.14. SUMMARY SHEET OF DEEPWATER PINK SHRIMP IN GSA 19

Species common name: Deepwater pink shrimp
Species scientific name: Parapenaeus longirostris
Geographical Sub-area(s) GSA(s): GSA 19

Most recent state of the stock

State of the adult abundance and biomass

A variable pattern is observed both in abundaneekaomass in MEDITS indices. A Extended Survivors
Analysis (XSA) was carried out during EWG 13-09ngsDCF data of landings at age (2006-2012). A
decrease of both SSB and fishing mortality was ofeskin the last years. No precautionary biomass
reference points have been proposed for this stk result, EWG 13-09 is unable to evaluate taeis of

the stock spawning biomass with respect to thegoutemnary approach.

State of the juvenile (recruits)
XSA estimates a general decrease in recruitmemtgltite analysed period.

State of exploitation

EWG 13-09 proposesok < 0.67 as limit management reference point (basisas proxy of ksy) of
exploitation consistent with high long term yie@iven the results of the present analysig{(E 1.31), the
stock is considered to be exploited unsustainably.

Source of data and methods

For the assessment of deepwater pink shrimp sto@&&A 19 the DCF official data on the age strucaure
landing of commercial catch have been used. XSAbkas performed.

A sex combined analysis was carried out usingahewing growth parameters: Gl= 4.6 cmK= 0.575, ¢=
-0.2; length-weight relationship (cm-g): a = 0.9B5; 2.4523.

Catch in numbers at age were derived form the D@#kual size distributions using the LFDA (FAO
package) algorithm to slice the LFDs. For oldeiitials, a 3+ group has been used.

The maturity at age has been derived by the mugtatitength by age slicing procedure (Age 0=0.4ge A
1=0.98, Age 2=1, Age 3+=1)

The natural mortality has been calculated using PBRIOM method (Age 0=1.41, Age 1=0.81, Age 2=0.7,
Age 3+=0.7)

Outlook and management advice

EWG 13-09 recommends the relevant fleets’ effod/ancatches to be reduced until fishing mortaikty
below or at the proposed& level, in order to avoid future loss in stock pwotivity and landings. This
should be achieved by means of a multi-annual nemagt plan taking into account mixed-fisheries
considerations. Catches and effort consistent Kty should be estimated.
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Fisheries

Limit and precautionary management reference points

Table of limit and precautionary management refeggpoints proposed by STECF EWG 13-09.

Fo. (ages 0-2) = 0.67
Fra (age range):
Fusy (ages 0-2) = 0.67

Fo: (Fim) (age range)=

Busy (spawning stock)=

By (Bim, Spawning stock)=

Table of limit and precautionary management refegguoints agreed by fisheries managers.

Fo.1 (mean)=

Fra (age range):

Fusy (age range)=

Fo. (Fim) (age range)=

Busy (spawning stock)=

By (Bim, SPawning stock)=

Comments on the assessment

The detailed assessment of deepwater pink shrirggSid 19 can be found in section 6.14 of this repod

the short term forecast in section 7.14.
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5.15. SUMMARY SHEET OF HAKE IN GSA 19

Species common name: Hake
Species scientific name Merluccius merlucciugL., 1758)
Geographical Sub-area(s) GSA(s): GSA 19

Most recent state of the stock
State of the adult abundance and biomass:

An XSA (Extended Survivor analysis) assessment performed using DCF catch data and MEDITS
surveys. Even though the survey indices of aburelamreased in the last couple of years, the isdafe
biomass from both the survey and the assessmeaoaiad strong decrease in the stock size whictesta
2008-2009. The recent values are lower than thdmereed at the beginning of the time series. No
precautionary biomass reference points have bemoped for this stock. As a result, EWG 13-09 ishle

to evaluate the status of the stock spawning bismats respect to the precautionary approach.

State of the juvenile (recruits):

The estimated recruitment, even if it is followiaglightly decreasing trend, it is on an averagelleespect
to the whole time series. The MEDITS data showsarease in the abundance index, which, might tee du
to an increasing of smaller individuals in the plagion.

State of exploitation:

EWG 13-09 proposes £ 0.22 as proxy for frsy. Given the results of the present analysis (ctrfers
around 1.21), the stock appeared to be exploitesistainably. A considerable reduction is necesgary
approach the reference point.

Source of data and methods:

An XSA was performed using DCF data over 2006-2042dings and length composition of the catches),
by gear (otter bottom trawl, gilinet, trammel neiddongline), tuned with fishery independent abuntda
indices (MEDITS survey). Natural mortality vectoasvobtained applying PRODBIOM. In addition, Yield
per Recruit (YPR) analysis was performed for tharegion of R, (i.e. proxy of sy).

Outlook and management advice

The catches of hake in GSA 19 is mainly due tor dtgavler, with an important contribution from ldies.
EWG 13-09 recommends the fleets’ effort and/orlmedcto be reduced until fishing mortality is belomat
the proposed \sv level, in order to avoid future loss in stock puotlvity and landings. This should be
achieved by means of a multi-annual managementtpking into account mixed-fisheries considerations
Catches and effort consistent withisk- should be estimated.

Fisheries

European hake is fished with bottom trawl (OTB) aliifierent small-scale gears (long-line (LLS), g#t
(GNS) and trammel net (GTR)). The main fisheriegrapng in GSA 19 are from Gallipoli, Taranto,
Schiavonea and Crotone. The fishing pressure vaéeseen fisheries and fishing grounds. Over 2006-
2012, annual landings ranged between 1565 t in 2806557 t in 2012.
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Limit and precautionary management reference points

Table of limit and precautionary management refeegoints proposed by STECF EWG 13-09.

Foi (ages 0-4) = 0.22
Fra (age 0'4): 0.34
Fusy (ages 0-4) = 0.22

Fpe (Flim) (age range):

Busy (spawning stock)=

Bp: (Bim, Spawning stock)=

Table of limit and precautionary management refeegooints agreed by fisheries managers.

Fo.1 (mean)=

Fma (Age range)=

Fusy (age range)=

Fo: (Fim) (age range)=

Busy (spawning stock)=

Bp: (Bim, SPawning stock)=

Comments on the assessment

The detailed assessment of European hake in GSéai®e found in section 6.15 of this report and the

short term forecast in section 7.15.
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6. TOR A-B UPDATE AND ASSESS HISTORIC AND RECENT STOCK PARAMETERS (DETAILED
ASSESSEMENTS

The following section of the present report doesv/jgle detailed stock specific assessments anelalant
data of such stocks and their fisheries. The agsgs are presented in geographic order by GSArt Sho
versions of the assessments of stocks and fishierifse format of summary sheets are provided & th
preceding section in cases when the analyseseddnlan analytical assessment of the stock status.

6.1. STOCK ASSESSMENT OF HAKE IN GSA01

6.1.1.1.Stock ldentification

The delimitation of the hake stock in GSA 01 issidered largely unknown. Likely connections wittkéa

in GSA 06 may exist, because of the continuitytadls Large exchanges with the south Alboran SE8AG
03) are believed insignificant. No analyses weredoated during STECF EWG 13-09. Due to a lack of
information about the structure of the hake popartein the western Mediterranean, this stock wasiaed

to be confined within the boundaries of the GSARigure 6.1.1).

Figure 6.1.1. Geographical location of GSA 01.

6.1.1.2. Growth

At present, there is no international agreemenandigg the reading of hake otoliths (WKAEH, 2009).
Therefore, the growth parameters to be used ase thstimated from tagging or modal progressionyarsal

Growth parameters (Linf= 110; k= 0.178; to= 0; nsaéd females combined) were taken from Mellon-
Duval et al. (2010). These growth parameters were estimatenlighr tagging in the Gulf of Lions and
correspond to fast growth for the species. Thetlengeight relationship parameters used are a=0.20@l
b=3.035 (DCF 2011).

6.1.1.3. Maturity
Maturity ogive was taken from Garcia- Rodriguez &steban (1995), with size at first maturity (50 &b)
33 cm TL.

ages 0 1 2 3 4 5+
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% mature 0 0.15 0.82 0.98 1 1
6.1.2Fisheries
6.1.2.1.General description of fisheries
European hake is one of most important demersgletaspecies of the Mediterranean fishing fleets,
exploited in GSAO01 mainly by trawlers (95% landings the shelf and slope, and by small-scale fisher
using gillnets (3%) and long lines (2%) on the Efwlerage 2009-2012).

6.1.2.2. Management regulations applicable in 2010 and 2011
In addition to the regulations specified in (CEpukation n°® 1967/2006, trawl fisheries in GSAO1 are
regulated by “Orden AAA/2808/2012" published in tBpanish Official Bulletin (BOE n° 313 29 December
2012), that establishes an Integral Management RiarMediterranean fishery resources. Regulations
include trawling fishing license linked fishing areengine power limited to 316 KW or 500 HP, codend
mesh size (40 mm square or 50 mm rhomboidal),rfgsFarbidden within upper 50 m depth, time at sEa (
hours per day and 5 days per week) and minimunt sz (20 cm TL).

This Management Plan proposes a reduction of fiskiffiort by at least 20% over the period 2013-2017,
based on the number of vessels active on 1 Ja@0aR. Fishing effort reduction will be measuredarmms
of number of vessels, engine power and tonnage.

6.1.2.3.Catches

6.1.2.3.1Landings
Table 6.1.2.3.1.1. Hake annual landings (t) of |paem hake by gear (data source: DCR and DCF).
GNS GTR LLS oTB

2002  40.498 44.387 451.088
2003 37.015 13.548 415.798
2004 30.840 2.308 515.819
2005 35.265 6.110 295.813
2006  48.481 12.361 282.940
2007  39.379 5.673 274.939
2008 37.300 6.671 282.299

2009 17.179 32.770 5.541 563.709
2010 9.75 16.03 20.602 571.147
2011 558 13.638 15.991 647.802
2012 2.63 11.498 8.948 437.210

6.1.2.3.2Discards

OTB data on discards are available for 2005 andB20®012. Discards represent arow®do of the OTB
catch in weight. No data was provided on the ddsaizes and thus discard data were not used in the
assessment.

6.1.2.4.Fishing effort

Data on fishing effort in GSA 1 are available oquarterly basis.
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Fig. 6.1.2.4.1. Annual fishing effort (GT*days &&3 for OTB (left axis) and GTR (right axis) in G34over
2009- 2012.
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Table 6.1.2.4.1. Annual fishing effort (GT*dayssat) in GSA 1 over 2009- 2012.

GTR
OoTB
Total

6.1.3Scientific surveys

6.1.3.1.1Methods

Based on the DCF data call, abundance and biomdise$ were recalculated. In GSA 01 the following
number of hauls was reported per depth stratum. @at3.1.1.1).

Tab. 6.1.3.1.1.1. Number of hauls per year andnogtpatum in GSA 01, 1994-2012.

STRATUM

GSA01_010-050
GSA01_050-100
GSA01_100-200
GSA01_200-500
GSA01_500-800

Data were assigned to strata based upon the spgwtisition and average depth (between shooting and
hauling depth). Catches by haul were standardire@0t minutes hauling duration. The abundance and
biomass indices by GSA were calculated throughtifiéh means (Cochran, 1953; Saville, 1977). This
implies weighting of the average values of the vitlial standardized catches and the variation ohea
stratum by the respective stratum areas in each. GSA
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Yst =X (Yi*Ai) / A

V(Yst) =X (A2 * si 2/ ni) / A2

Where:

A=total survey area

Ai=area of the i-th stratum

si=standard deviation of the i-th stratum

ni=number of valid hauls of the i-th stratum

n=number of hauls in the GSA

Yi=mean of the i-th stratum

Yst=stratified mean abundance

V(Yst)=variance of the stratified mean

The variation of the stratified mean is then expeésas the 95 % confidence interval:
Confidence interval = Yst + t(student distributidny(Yst) / n

Length distributions represented an aggregatiom)saf all standardized length frequencies (subsampl
raised to standardized haul abundance pef) laver the stations of each stratum. Aggregategthen
frequencies were then raised to stratum abundamtérally aggregated (sum) over the strata toGIS&A.

6.1.3.1.2Geographical distribution patterns

Hake Abundance (N/IKm2)
(2007 - 2011)
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Fig. 6.1.3.1.2.1Merluccius merlucciuspatial distribution of estimated abundances esli/Knf) for the
period 2007-2011. MEDITS trawl surveys. (GSA 01ytNern Alboran Sea).

6.1.3.1.3Trends in abundance and biomass
Fishery independent information regarding the stétthe European hake in GSA 1 was derived from the

international survey MEDITS. Figure 6.1.3.1.3.1pthkys the estimated trend in hake abundance and
biomass in GSA 01 over 1995- 2012.
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Fig. 6.1.3.1.3.1. European hake abundance and b®trend in GSA 1 over 1995- 2012 as estimatech fro
the MEDITS survey data provided during the meeting.

6.1.3.1.4Trends in abundance by length or age
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GSA06 2007 GSA06 2008
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Fig. 6.1.3.1.4.1. Trends in abundance (rfijkof European hake in GSA 1 over 2003- 2012 (datace:
MEDITS survey).

6.1.3.1.5Trends in growth
No information was been documented.

6.1.3.1.6Trends in maturity
No information was been documented.

6.1.4Assessments of historic stock parameters
6.1.4.1.Method 1: XSA
6.1.4.1.1 Justification
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This stock was assessed by EWG 13-09 using XSAwitim an ad hoc R-script developed during the
meeting SOP correction was made before running the asal)}$A was run considering age classes 0 to
5+, the same as in the earlier assessment.

Input parameters
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Fig. 6.1.4.1.1.1. OTB landings size distributionen2003- 2012.

Table 6.1.4.1.1.1. XSA input parameters: catch ramnlat age; weight at age; natural mortality at age
tuning parameters (MEDITS survey 2003- 2012). Inpatings data correspond to métier OTB demersal
species.

Catch numbers at age umNers*10**-3
AGE 2003 2004 2005 2006 2007 2008 2009 201m11 2012

0 1135 2096 249 2654 86 222 491 142 163 4
1 1644 3053 1050 706 1277 964 2792 1901 3376 2322
2 322 353 300 273 187 246 360 534 428 294
3 73 38 53 39 38 40 68 34 35 23
4 7 6 4 2 6 8 5 4 3 2

+gp 2 2 2 3 2 4 2 1 1 1

Catch weights at age (kg)
AGE 2003 2004 2005 2006 2007 2008 2009 201m11 2012
0.029 0.027 0.03 0.02 0.033 0.029 0.028 0.031310.0 0.03
0.109 0.098 0.106 0.117 0.124 0.126 0.117 0.14428 0.131
0.425 0.387 0.434 0.425 0.41 0429 0412 0.3989%0. 0.373
1.002 0.979 0937 0966 0.924 0.954 0.907 0.913®010 0.91
1545 1.603 1566 1671 1.709 16 1667 1.676261.6 1.676
+gp 261 2981 2.82 2.67 2483 2603 2.643 .7222.725 2701

A W NDNPEFL O

Natural mortality was estimated using PROBIOM. Mthé¢ mid-point of the year was selected as M
representative for that annual class.
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Natural Mortality (M) at age
AGE 0 1 2 3 4 +gp
1,24 0,58 0,45 0,40 0,37 0,35

MEDITS tuning parameters (2003-2012)

0 1 2 3 4 5+
2003 238.5 35.8 4.1 0 0 0
2004 184.7 27.6 0.8 0 0 0
2005 166.3 18.6 3.8 1.9 0.5 0.1
2006 348.7 34.7 2.8 2 0.3 0.3
2007 355.2 26.8 4.1 15 0.3 0
2008 303.9 36.6 6.2 1.2 0.3 0
2009 311.7 81.4 5.4 1.6 0.2 0
2010 130.2 1139 197 3 0 0
2011 113.9 49.7 13 0.7 0 0
2012 62.3 17.4 1.6 0.5 0.5 0

Different sensitivity analyses were performed befarnning the final XSA, considering different ades
shrinkage (Fig. 6.1.4.1.1.2).
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Fig. 6.1.4.1.1.2. Sensitivity analysis

The following settings were used for the final X$wal run:

fse Rage gage shk.n shk.f shk.yrs  shk.ages
15 2 4 TRUE TRUE 3 4
6.1.4.1.2Results
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Log residuals for MEDITS survey for Merluccius merluccius in GSA 1
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Fig 6.1.4.1.2.1. Log catchability residual residpiaits (XSA) for MEDITS survey.

Residuals from the MEDITS tuning did not show aaytigular trend but they are very large for the elgss
0 and increased since 2006 (Fig 6.1.4.1.2.1.). gt indicate that age 0 is not consistently espnted in
the catches and cold be excluded.

Table 6.1.4.1.2.1. Hake XSA model diagnosis.

log catchability residuals.

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
0 0.297 0.563 0.708 5.318 5.75 2.153 3.352 -4.8345.078 -8.229
1 -0.154 -0.839 -1.013 0.673 -0.405 0.172 0.917 919 0.274 -1.616
2 -0.015 -0.381 -0.005 -0.046 0.149 0.077 0.035 4D.1 0.197 -0.158
3 0 0 0.227 0.224 -0.19 -0.135 -0.092 0.954 -0.710.279
4 0 0 0.073 0.079 -0.086 -0.191 -0.044 0 0 0.169

Regresion weights
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
0.751 0.82 0.877 0.921 0.954 0.976 0.99 0.997 1 1

Table 6.1.4.1.2.2. XSA results

Fishing mortality at age estimated by XSA
AGE 2003 2004 2005 2006 2007 2008 2009 2010 2011 1220
0.117 0.413 0.084 0.447 0.020 0.023 0.071 0.014.0220 0.001
1.167 1.761 1.023 0.958 1.135 0.864 1.323 1.233.8741 1.518
1.629 1.569 1592 1.468 1.269 1.151 1.907 2.172.458 1.616
1.912 1.364 2127 1475 1.274 1.758 2.315 1.803.4911 2.117
1.236 1.308 0.681 0.454 1.269 1.690 1.603 1.340.1921 0.245
gp+ 1.236 1.308 0.681 0.454 1.269 1.690 1.603 1.340.192 0.245

A W NP O
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Summary of stock parameters as estimated by XSA

RECRUITS TOTALBIO SSB LANDING YIELD/SSB  F_1-2 F_0-3

S
age 0
2003 18095.6 1182.0 338.1 416 1.23 1.40 1.21
2004 10888.6 1037.1 317.3 516 1.63 1.66 1.28
2005 5435.8 672.5 285.2 296 1.04 1.31 1.21
2006 12929.5 693.7 258.1 283 1.10 1.21 1.09
2007 7502.1 753.0 229.1 275 1.20 1.20 0.92
2008 17076.5 1034.6 277.2 282 1.02 1.01 0.95
2009 12675.5 1223.9 350.1 535 1.53 1.62 1.40
2010 17749.9 13925 366.0 509 1.39 1.70 1.31
2011 13314.6 1341.9 337.6 614 1.82 2.17 1.46
2012 7112.1 928.7 265.8 418 1.57 1.57 1.31
(thousands) (tonnes) (tonnes) (tonnes)

Results obtained using XSA showed a fluctuatinguiement, markedly decreasing in the last two years
2011 and 2012. SSB fluctuated around 300 t oveB2P012 (Fig 6.1.4.1.2.2.). The SSB/R did not dig
clear pattern (Fig 6.1.4.1.2.3.).

F Recruits

UUT .2
SSB Yield

Year

Fig 6.1.4.1.2.2. XSA results fdderluccius merlucciugn GSA 1.
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Functional form

Recruits
15000
L1

5000
L

Fig 6.1.4.1.2.3. Hake in GSA 1: SSB/R relationship.

Retrospective analysis results (Fig 6.1.4.1.2.4wsd no particular retrospective bias in fishingrtality
(F) or spawning biomass (SSB). Recruitment instggzears to be underestimated in recent years.

Recruitment retrospective mean F retrospective SSB retrospective

15000 \

10000 4 |

. . . . . T u T T T T T T T T
2004 2006 2008 2010 201 2004 2006 2008 2010 2012 2004 2006 2008 2010 2012

Fig 6.1.4.1.2.4. XSA retrospective analysis formean F and SSB (left to right).

6.1.5Long term prediction
6.1.5.1.Justification

Y/R was used for the estimation qfiRand Fay.

6.1.5.1.1Input parameters

age group stock weight catch weight maturity F M
0 0.029 0.029 0 0.03 1.24
1 0.120 0.120 0.15 1.36 0.58
2 0.409 0.409 0.82 1.86 0.45
3 0.939 0.939 0.98 1.90 0.40
4 1.634 1.634 1 1.21 0.37
5 2.696 2.696 1 1.21 0.35

6.1.5.1.2Results
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Fig. 6.1.5.1.2. Results of the Y/R analysis, Y/Rl &5B/R are shown.

The R used is Fban over 2008-2012 (&= 1.61). Fbaf, was chosen because most of the landings
correspond to age classes 1 and 2. Results wefelltheing: Fe = 1.61; ;= 0.22; K= 0.37.

Hake in GSA 1 was assessed in the last GFCM-SCSAdai@ersals (Split, November 2012), using data
over 2003-2011. Resuls of that assessement wefelltwing: Fy; = 0.28, Fax= 0.39, Ry = Fbar(s= 1.5.

6.1.6Data quality

No major issue witht the data were found regardiatgh, sizes, and effort data (only a minor mistiake
2012: PS landings, 1.8 t).

Hake in GSA 1 is mostly fished by OTB, althoughastemall-scale fishing types (i.e. GNS, LLS and ¢TR
catch a small amount of the total catch (aroun®%- bver 2003-2012, according to the submitted DGR a
DCF landings data). In the most recent years, ZI®, OTB landings represent 95% of the total catch

In the GSA 01, for sampling purposes only the majétiers are to be considered. In order to iderkigy
métiers to be sampled, the DCF proposed the useR#nking System, based on four criteria of selacti
(landings, economical value, effort and métier vaeiiecial importance). With this methodology the ierét
GNS_DEF (Gillnets) and LLS_DEF (Long lines) weret selected in the GSA1, and consequently no
information is available on the sizes exploitedtiyse small- scale métiers, with the exception BRGn
2009. This might affect the results of the asseasm@me large individuals, which are generally caughthis
fleets, are not included in the catch ate age matri

OTB data on discards are available for 2005 and20®012. Discards represent aroutdo of the OTB
catch, in weight. Data on discarded sizes are vaitable.

Data on fishing effort were provided differently fine period 2002- 2010 (DCR, all fishing typesil 909-
2012 (DCF, fishing effort corresponding to the raitisampled in the frame of the DCF). In the repbrt
this EWG 13- 09 meeting, fishing effort data arewgh for the period 2009- 2011.

MEDITS data were available only as raw data. Dataabundance and biomass were estimated by the
experts at the meeting (Fig. 6.1.3.1.3.1 Europese labundance and biomass trend in GSA 1 over 1995-
2012) and provided by experts attending the medfifig. 6.1.3.1.4.1. Trends in abundance (rfjkof
European hake in GSA 1 over 2003- 2012).
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6.1.7 Scientific advice
6.1.7.1.Short term considerations

6.1.7.1.1State of the stock size
Over 2003- 2012 SSB displayed no clear trend arduhted around 300 t.

6.1.7.1.2State of recruitment

Exploitation of hake in GSA 01 is based on aged, aence, this fishery is highly dependent on riéTient.
According to MEDITS data, over the period 1995- 20tecruitment displayed marked inter-annual
variations, with no apparent either increasing ecrdasing trend, although in the most recent yesanse
2009, recruitment is decreasing and it was veryito2011 and 2012 (Fig. 6.1.3.1.4.1).

6.1.7.1.3State of exploitation

By comparing b1 and F..x against E;, taking as reference Fharover 2008-2012 it can be concluded that
the stock is exploited unsustainably. The continleed abundance of adult fish in the surveyed padata
and landings indicate a very high exploitation gaitfar in excess of those achieving high yieldd kv
risk of fisheries collapse.

6.1.7.2.Management recommendations

From a precautionary approach and taking into aticthe estimated reference poinisk proxy (.1, a
reduction of the current fishing mortality is reamended to achieve,
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6.2. STOCK ASSESSMENT OF DEEPWATER PINK SHRIMP IN GSA 1

6.2.1Stock identification and biological features
6.2.1.1.Stock Identification

No analyses were conducted during STECF EWG 1308.to a lack of information about the structure of
the deepwater pink shrimp population in the weshMetliterranean, this stock was assumed to be aahfin
within the boundaries of the GSA 1 (Figure 6.2.1).

Figure 6.2.1. Geographical location of GSA 01.

6.2.1.2.Growth

Since there is not an estimation of growth parareetethe area, those estimated for the GSA 6 byi@a
Rodriguez et al. (2009) were used: 13445 mm; 2) K=0.3903; 3),#0.1019. Length-weight parameters
were taken from the Spanish DCF 2011-2012: 1) ©&3085; 2) b=2.490608.

6.2.1.3.Maturity

The maturity curve was also obtained from GarcidrRpiez et al. (2009): 1) Age 0: 0.000; 2) Age .1:3@;
3) Age 2: 0.504: 4) Age 3: 0.878; 5) Age 4+: 0.986.

6.2.2Fisheries
6.2.2.1.General description of the fisheries

Deepwater pink shrimp is a target species for atolirO trawling vessels (2011) operating on the uppe
slope and it is one of the most important crustasespecies for the trawl fisheries of GSA 1. In GER.
longirostris is caught almost exclusively by trawl as a by-satcthe deep continental shelf and the upper
slope (100—-400 m). No artisanal boats target {hesies.

6.2.2.2.Management regulations applicable in 2010 and 2011
—Fishing license: number of licenses observed
—Engine power limited to 316 KW or 500 HP: partiahapliance (in some cases real HP is at least the
double)
—Mesh size in the codend (before June 1st 2010:mM@mmond: after June 1st 2010: 40 mm square or
50 mm diamond -by derogation-): full compliance
—Time at sea (12 hours per day and 5 days per wikdkyompliance
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—Minimum landing size (EC regulation 1967/2006, 2 1@GL): mostly full compliance

6.2.2.3.Catches
6.2.2.3.1Landings

Landings of deepwater pink shrimp in GSA 1 comduesieely from trawling. During the last 10 year®th
total landings showed important oscillations, raggbetween a minimum of 66 tons in 2006 and a
maximum of 250 tons in 2009; carapace length ofridviduals landed ranged between 14 and 40 min wit

a modal size at 22-24 mm (Fig. 6.2.2.3.1.1).
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Fig. 6.2.2.3.1.1. Annual landings (left) and sizstribution (right) of deepwater pink shrimp fronS& 1
during 2003-2012.

6.2.2.3.2Discards
Discards of deepsea pink shrimp in GSA 1 can bsidered as negligible.
6.2.2.4.Fishing effort

The fishing effort (in days) decreased during 2Q087 but increased steadly afterwards up to 20di2he
effort data from the time series used showed dfiignt positive relationship (Fig. 6.2.2.4.1).
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Fig. 6.2.2.4.1. Fishing effort in days (left) amatach-effort relationship (right) of deepsea pinkisip from
GSA 1 during 2003-2012.
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6.2.3Scientific surveys
6.2.3.1.MEDITS
6.2.3.1.1Methods

The GSA 1 has been included in the annual MEDITiSeys developed by Spain from 1994 using the
methodology adopted in the framework of this prbjec

6.2.3.1.2Geographical distribution patterns
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Fig. 6.2.3.1.2.1Parapenaeus longirostrisbundance (kg/Km2003-2011 average) in GSA 1
based on MEDITS survey data.

6.2.3.1.3Trends in abundance and biomass

CPUE from fisheries and MEDITS biomass indexes ahigwed a similar pattern during 2009-2012. In the
previous years, however, both series differed: eaeCPUE showed important variations, MEDITS indexe
remained rather constant.

16 T T 35
14 + —@— Medits biomass indices (kg/km2)

127 ~®- CPUE (kg /fishing days)

10 +

8
CPUE

MEDITS surveys (kg/km2)

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Fig. 6.2.3.1.3.1. Abundance indices from the figf@PUE) and the MEDITS surveys during 2002-2012.

6.2.3.1.4Trends in abundance by length or age
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No analyses were conducted during STECF EWG 13-€@&ting.

6.2.3.1.5Trends in growth
No analyses were conducted during STECF EWG 13-€@&ting.

6.2.3.1.6Trends in maturity
No analyses were conducted during STECF EWG 13-6ting.

6.2.4Assessments of historic stock parameters
A first preliminary assessment of this stock wasealduring the SGMED-08-03 using VIT, pseudocorhort
analysis and Y/R under two differet scenarios, &t slow growth. However, SGMED-08-03 was unable t
provide any scientific advice of the state of tlpleitation in relation to proposed precautionang darget
levels given the preliminary state of the data analyses.

6.2.4.1.Method 1: XSA
6.2.4.1.1Justification

The availability of a rather long time series (l€ags) of landings and abundance indexes from MEDITS
surveys allowed the application of an XSA.

6.2.4.1.2iInput parameters
Landings time series: 2003-2012.

Age distributions obtained from slicing of lengftistdbutions 2003-2012 using L2AGEA4.

MEDITS surveys from 2003 to 2012 were used as gufieet.

There were no catches for age 0; group plus waat seje 4.

The number of individuals by age was SOP corref3€IP = Landings Z4 (total catch numbers at age
catch weight-at-aga) |

2003| 2004| 2005| 2006 2007| 2008| 2009| 2010{ 2011] 2012
SOP 1.03 1.04| 1.07] 1.04] 1.10/ 1.01] 1.07] 1.04 1.05 1.06

Maturity
0 1 2 3 4+

0.00 0.13 0.50 0.88 0.99

Natural mortality (from PROBIOM)
0 1 2 3 4+

1.25 0.82 0.39 0.28 0.22

Growth parameters (from Garcia et al., 2009)
Lint K to
45 0.3903 0.1019

| LWR (from DCF 2011-2012)|
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a

b

0.003055

2.490608

The input parameters for the XSA are summarizeterfollowing table:

CATCH 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
2116 172.3 1101 656 789 1263 250.2 965  169.3  239.1

CATNUM 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
0 0 0 0 0 0 0 0 0 0 0

1 15920.7 13568.9 7263.1 2505.9 6069.9 7238.5 6761 2512.6 2790.5 10042.7

2 98427 7569.4 61764 3869.7 3613 7134.7 15653 5338.7 10891.7 14721

3 1681 10205 307.7 5345 479.2 7352 2030 1362.1 2069.2 1731.6

4+ 206.8 166.6 194 726 772 239 4999 109.1 1221 81.4
CATWT 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
0O 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0001 0.001 0.001

1 0.005 0.006 0.007 0.006 0.006 0006 0.007 0.006 0.007 0.006

2 0011 001 001 0.011 0.011 0.01 0011 0011 0.011 0.011

3 0017 0.018 0.017 0.017 0.017 0.017 0.018 0018 0.017 0.017

4+ 0.024 0.024 0.023 0.025 0.028 0.027 0.024 0.023 0.024  0.024
TUNEFF 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
0 0.4 5.6 0 1.3 3.7 0 1.2 1.7 4.7 34.9

1 15.2 62.2 271 344 327 216 1154 2846 1104 3477

2 27.1 58.6 312 77.6 332 501 3491 443 1961 2199

3 5.4 12 1.9 8.3 2.3 47 223 134 25.5 19.7

4+ 0.7 6.1 1.2 1.3 0.1 03 54 7.1 6.8 2

Different sensitivity analyses were performed befannning the final XSA. The first sensitivity apsiks

tested different shrinkage (0.5, 1.0, 1.5, 2.0 arl); the results of this analysis did not show ontpnt

differences among the different weights used, extoeg- with a shrinkage of 0.5 (Fig.6.2.4.1.2.1Bpsed

on these results, the option of shrinkage weight.6fwas chosen. The second sensitivity analysiede
different shrinkage ages (1, 2 and 3); accordintht® simulation, the second scenario (2 ages lshgiz)

was selected (Fig. 6.2.4.1.2.1B).

Based on these simulation analyses, the followapgts were selected to run the final XSA:

fse

rage

Qage

shk.n

shk.f

shk.yrs

shk.ages

1.5

0

3

TRUE

TRUE

3

2
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Fig.6.2.4.1.2.1. Sensitivity analyses using différshrinkage (A) and shrinkage ages (B). Shrinkage
modeled were 0.5, 1.0, 1.5, 2.0 and 2.5 (ShO5 #&55and shrinkage ages were 1, 2 and 3 (Shl, Sh2 an
Sh3).

6.2.4.1.3Results

Since a first run showed very high residuals fag 8gn most years (Fig. 6.2.4.1.3.1A), age 0 wasoxed
from the tuning fleet. A second running without @ygave consistent residual results with no treamt
most values having residual values lower than Ei§. (6.2.4.1.3.1B). Consequently, the final XSA was
running without age 0 in the tunning fleet.

Log residuals for MEDITS survey for Parapenaeus longirostris in GSA 1 Log residuals for MEDITS survey for Parapenaeus longirostris in GSA 1
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Fig. 6.2.4.1.3.1. Log residuals for MEDITS surveging all available ages (A) and without age 0 (B).

Results of XSA (Fig. 6.2.4.1.3.1) showed an sligimtrease of recruits during the time series asedywith

a marked peak in 2011. The SSB increased from ab@ittons in 2007 to about 400 tons in 2012. The
fishing mortality displayed a marked decreasingdralong the time series from F values of 1.2 i3t

0.4 in 2012.

F Reouits
i 1 1 1 bl 1 1 1
SSB Yield
; i ~
| 200 - ™
] 100 - \/’
| \\_J/
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Year

Fig. 6.2.4.1.3.1. XSA results &farapenaeus longirostrigt GSA 1.
The XSA dignostics are reported below:
CPUE data from indices

Catch data for 10 years 2003 to 2012. Ages 0 to 4.

fleet first age last age first year last ydpha beta
1FLEET 1 1 3 2003  204RA> <NA>

Time series weights :

Tapered time weighting not applied
Catchability analysis :

Catchability independent of size for age<>

Catchability independent of age for ages > 3
Terminal population estimation :

Survivor estimates shrunk towards the mean F
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of the final 3 years or the 2 oldest ages.
S.E. of the mean to which the estimates anenkhr 1.5

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

prior weighting not applied

Regression weights
year
age 2003 2004 2005 2006 2007 2008 2009 2010 2014
al 112111 111 1

Fishing mortalities
year

age 2003 2004 2005 2006 2007 2008 2009 Zmua 2012
0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
10.714 0.630 0.580 0.227 0.201 0.185 0.237 000086 0.072
2 1.3302.431 1.235 1.558 1.024 0.730 1.430 005284 0.807
31.498 0.519 0.847 0.362 0.964 0.796 0.518 0054030 0.415
4 1.498 0.519 0.847 0.362 0.964 0.796 0.518 006430 0.415

XSA population number (Thousand)
age

year 0O 1 2 3 4
2003 146588 44912 15544 2380 282
2004 80760 41998 9683 2784 448
2005 62178 23138 9852 577 36
2006 160072 17814 5704 1940 260
2007 222546 45861 6253 813 128
2008 157164 63760 16523 1521 48
2009 177508 45028 23339 5391 1307
2010 255493 50857 15644 3780 298
2011 712370 73200 20803 6387 372
2012 170589 204097 30473 5534 257

Estimated population abundance at 1st Jan 2013
age
year 0 1 2 3 4
2013 0 48875 83608 9211 2763

Fleet: FLEET 1
Log catchability residuals.
year
age 2003 2004 2005 2006 2007 2008 2@020 2011 2012

1-1.156 0.289 0.035 0.400 -0.606 -1.357 0.@8405 0.087 0.215
2 -1.096 0.561 -0.535 1.045 -0.099 -0.606 1.09926 0.441 0.125
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3-0.1150.154 0.011 0.086 -0.096 -0.073 0.01@47 0.046 -0.078

Mean log catchability and standard error of agils eatchability

independent of year class strength and constartt time

1 2 3

Mean_Logq -6.2449 -4.5944 -5.2909

S.E_Logq 0.6406 0.6406 0.6406

Terminal year survivor and F summaries:

,Age 0 Year class =2012

source
scaledWts survivors yrcls
nshk 1 48875 2012

,Age 1 Year class =2011

source
scaledWts survivors yrcls

FLEET1 0.731 103701 2011

fshk 0.269 46512 2011

JAge 2 Year class =2010

source

scaledWts survivors yrcls
FLEET1 0.598 10436 2010
fshk 0.402 6868 2010
Age 3 Year class =2009

source
scaledWsts survivors yrcls

FLEET1 0.943 2556 2009

fshk 0.057 2538 2009

vear|  CUlher  weght| | mumbers|  SSB| A

2003 209706.10 589.37 146588.02 157,00 1
2004 135672.94 490.44 80759.99 13501 1
2005 95780.74 333.29 62178.22 7975 O

2006 185790.41 369.15'9 160071.%3 8074 O
2007 275600.91 583.89 222545.70 8587 O
2008 239017.44 732.13 157164.17 15640 O
2009 252573.32 877.8% 177507.%7 28580 O
2010 326071.06 807.61 255492.64 19237 0O
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2011 813132.37 1571.11 712370.21 285/42 048

2012 410949.99 1830.62 170588.67 415,69 043

Finally, retrospective analyses showed consisteBA Xesults in SSB and mean F, but there were
mismatchings in recruitment during the last yespecially in 2011 (Fig. 6.2.4.1.3.2).
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Fig. 6.2.4.1.3.2. XSA retrospective analyseRafapenaeus longirostri; GSA 1.

6.2.5.Long term prediction
6.2.5.1.Justification
6.2.5.1.1nput parameters

Yield per recruit analysis was used to calculaterdference pointgr Current F was estimated using the R
script provided by STECF EWG 13-09, which used diefault assumptions agreed in the meeting, e.g.,
weights are means of the last 3 years and futwreitment are obtained as the geometric mean ofsie3
years.

6.2.5.1.2.Results
The following figure shows the yield per recruit f&. longirostrisin GSA 1.

Yield per recruit DPS GSA 1
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The reference pointyir and the estimated reference fishing mortality)(Bbtained were:

| Fo. | 026 |
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| Frer(2010-2012; ages 1-3) | 0.42

6.2.6Data quality

Data from DCF 2012 were used. The data availaldeoérsufficient quality to perform XSA. The data
submitted to the EWG 13-09 are in general of gaaality. Reported discards are neglegible.

6.2.7.Scientific advice
6.2.7.1.Short term considerations
6.2.7.1.1State of the spawning stock size

The SSB showed a marked increasing trend alongrtteeseries, increasing from about 100 tons in 2007
about 400 tons in 2012

6.2.7.1.2 State of recruitment

There was a slight increase of recruits duringdithe series analysed with a marked peak in 2011.

6.2.7.1.3State of exploitation

The current £3(0.43) is larger thanok (0.26), which indicates th&arapenaeus longirostrism GSA 1 is
exploited unsustainably.

6.2.7.2.Management recommendations

EWG 13-09 recommends the relevant fleets’ effod/ancatches to be reduced until fishing mortaikty
below or at the proposed,,Hevel, in order to avoid future loss in stock protivity and landings. This
should be achieved by means of a multi-annual nemagt plan taking into account mixed-fisheries
considerations.

6.3. STOCK ASSESSMENT OF DEEPWATER PINK SHRIMP IN GSAS5

6.3.1Stock identification and biological features
6.3.1.1.Stock Identification

GSAO05 has been pointed as an individualized areagsessment and management purposes in the western
Mediterranean (Quetglast al, 2012) due to its main specificities (Figure 6)3.These include: 1)
Geomorphologically, the Balearic Islands (GSA Of elearly separated from the Iberian PeninsulaAGS
06) by depths between 800 and 2000 m, which wooitdtitute a natural barrier to the interchangedofita
stages of demersal resources; 2) Physical geogadlyhielated characteristics, such as the lack of
terrigenous inputs from rivers and submarine casymn GSA 05 compared to GSA 06, give rise to
differences in the structure and composition oftthe/ling grounds and hence in the benthic assegableB)
Owing to these physical differences, the fauniasemblages exploited by trawl fisheries diffemieen
GSA 05 and GSA 06, resulting in large differencesttie relative importance of the main commercial
species; 4) There are no important or generalantems between the demersal fishing fleets intiiee
areas, with only local cases of vessels targetdgshrimp in GSA 05 but landing their catches inPAGS;
5) Trawl fishing exploitation in GSA 05 is much lewthan in GSA 06; the density of trawlers aroumal t
Balearic Islands is one order of magnitude lowantin adjacent waters; and 6) Due to this lowdririg
exploitation, the demersal resources and ecosysiem®&SA 05 are in a healthier state than in GSA 06,
which is reflected in the population structure leé ftnain commercial species (populations from thed&
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Islands have larger modal sizes and lower perceatarf small-sized individuals), and in the higher
abundance and diversity of elasmobranch assemblages

- FAO Suattstical Divisions frad) — GFCM Geographical Sub-Araas (blacki
01 - Nenhem Alboran Sea 07 - Gulf of Lions 13 - Guif of Hammamet 19 - Western lomian Sea | 29 - Cvprus Island
02 - Alboran Island 08 - Corgica Island i 14 - Gulf of Gabes 20 - Eastem Jomian Sea 26 - South Levant
03 - Southemn Alboran Sea | 09 - Ligurian and Nonth Tymhendan Sea 15 - Mala Island 21 - Southem lonian Sea | 27 - Levant
04 - Algeria 10 - South and Central Tyrrhenian Sea 18 - South of Sicily 21-Aegean Sea 28 - Marmara Sea
0F - B i Island 11.1 - Sardinia {west) 11.2 - Sardinia (east 17 - Xornthem Adriatic 23 « Crete Island 29 . Black Sea
04 . Nonthem Spain 12 . Xonhem Tunisia 1§ - Southern Adnatic Sea | 22 - North Levant 39 -AzovSea

Figure 6.3.1. Geographical location of GSA 05.

6.3.1.2.Growth

The growth parameters used during the EWG 13-0@ werse computed by Guijared al. (2009) for GSA
5. The length data from the data call have beenearted to age using the L2Age program (i.e. knidgee
slicing).

Lins (mm) 44
k 0.67
to -0.21
a 0.0022
2.5626
6.3.1.3.Maturity

The maturity ogive used was the following (Guijaetal, 2009):

Age 0 1 2 3+
Prop. matures | 0.11 | 0.62 | 0.96 | 1.00

6.3.2Fisheries
6.3.2.1.General description of the fisheries
In the Balearic Islands (western Mediterraneaniroercial trawlers develop up to four different fre
tactics, which are associated with the shallowfskielep shelf, upper slope and middle slope (Guijand
Massuti 2006; Ordines et al. 2006), mainly targdted(i) Spicara smarisMullus surmuletusOctopus
vulgarisand a mixed fish category on the shallow shelt§60an); (i) Merluccius merlucciusMullus spp.,
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Zeus fabermnd a mixed fish category on the deep shelf (8D+8% (iii) Nephrops norvegicudut with an
important by-catch of bigl. merluccius Lepidorhombusspp.,Lophiusspp. andVicromesistius poutassou
on the upper slope (350-600 m) and (Awisteus antennatusn the middle slope (600-750 m). The
deepwater pink shrimf®. longirostris is an important by-catch species in the uppeveslo

6.3.2.2.Management regulations applicable in 2010 and 2011
*Fishing license: number of licenses observed
*Engine power limited to 316 KW or 500 HP: not futlgserved (in occasions, at least doubled)
*Mesh size in the codend (before Jun 1st 2010: 40dmmond: after Jun 1st 2010: 40 mm square or 50
mm diamond -by derogation-): fully observed
*Time at sea (12 hours per day and 5 days per whely) observed
*Minimum landing size (EC regulation 1967/2006, 2@ iGL): mostly fully observed

6.3.2.3.Catches
6.3.2.3.1Landings
Pink shrimp landings came exclusively from bottoawlers (OTB) in GSA 5. The following table shows
the annual landings (t, DCF data, 2002-2011):

2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

36.189| 22.128| 6.372 | 1.645 | 0.911 | 0.728 | 2.718 | 5.11 | 6.253 | 4.544 | 4.17

Historical data landings showed important osciblasi with maximum landings around 30-50 t in 200020
and values lower than 20 t for the rest of the y¢Big. 6.3.2.3.1.).

60 1 ParapenaeuslongirostrisGSA5
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Fig. 6.3.2.3.1. Historical data landings of pinkisip in GSA 5.

6.3.2.3.2Discards
Discard of pink shrimp in GSA 05 can be considexedegligible.

6.3.2.3.3Fishing effort

Fishing effort available from the Data Call inclddgears 2010-2012. Table 6.3.2.3.3.1. summarizeseth
values.

Table 6.3.2.3.3.1. Effort data for OTB accordingite DCF Data Call.
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2009 2010 2011 2012
Nominal effort | 2784175| 2927650| 2694399 2675591
GT days at seg 648574 | 672068 | 616595 | 630595

6.3.3Scientific surveys
6.3.3.1.BALAR and MEDITS surveys

6.3.3.1.1Methods

From 2001, the Spanish Institute of Oceanograplypeaformed annual bottom trawl surveys followihg t
same methodology and sampling gear described itMBBITS protocol (BALAR surveys, Massuti and
Refiones, 2005). Since 2007, this survey has betrded in the MEDITS program (Bertraetial, 2002).
Mean stratified abundances and biomasses Byhas been computed using the methodology deschiped
Grosslein and Laurec (1982), with the followingrfada:

: DY,
h

-Variance by stratumS?(Ys) = Nl O (Y, = Ys)?

h-1

1 _
-Mean total catchY, = A 0> (Y« OA)

-Mean catch by stratumf st =

2 N7 2
Sz(\?t) =%DZS (Ys) OA,
-Total variance: A Ny

- 2 IN/
-SE (standard error).SE_ S(Ys)

Nh: number of hauls in each sub-stratum; Yh: medahcby haul in each sub-stratum; A: total stratuss;
Ah: sub-estratum areéz(v st) variance in each sub-stratum.

6.3.3.1.2Geographical distribution patterns
Pink shrimp is mainly distributed in the south avekt of Mallorca, although it is also found in thath and
south of Menorca (Fig. 6.3.3.1.2.1.).
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6.3.3.1.3Trends in abundance and biomass



Abundance and biomass indices from the scientificeys showed a similar trend than the commercial

landings, with high values in 2001-2002 and a desirgy trend since then (Fig. 6.3.3.1.3.)
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Fig. 6.3.3.1.3. Abundance and biomass indices ttanscientific surveys.

6.3.3.1.4Trends in abundance by length or age

No analysis were conducted during EWG 13-09.

6.3.3.1.5Trends in growth
No analysis were conducted during EWG 13-09.

6.3.3.1.6Trends in maturity
No analysis were conducted during EWG 13-09.

6.3.4Assessment of historic stock parameters
6.3.4.1.Method 1: XSA
6.3.4.1.1Justification
The assessment has been performed with an Extéhdevor Analysis (XSA) using the FLR library in R.
This assessment is an update of the one perfommz@llio (SGMED-10-02).

6.3.4.1.2Input parameters

Landings time series 2002-2012 from OTB in GSA ABe distributions obtained from slicing of length
distributions 2002-2012 (Fig. 6.3.4.1.2.1). Bioloai parameters used correspond to those availadne f
GSA 05 (Guijarrcet al, 2009). BALAR-MEDITS survey used as tuning fleet.
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Growth parameters
L, k to
44 0.67| -0.21

Length-weight relationship
a b
0.0022 2.5626

Maturity oogive
Age 0 1 2 3+
Prop. Matures 0.11 0.62 0.96 1.00

Natural mortality (PROBIOM; Abella et al., 1997
Age 0 1 2 3+
M 122 | 055 | 0.44 | 0.39

The number of individuals by age was SOP corref$€P = Landings Za (total catch numbers at agex
catch weight-at-aga)] before performing any analysis.

2002 | 2003 | 2004| 2005 2006 200F 2048 2009 2010 201D12 2| 2002

151 1.06 0.88 0.86 1.27 1.67 1.23 0.88 0.98 0.88.07 1| 1.51

Different sensitivity analyses were performed befasnning the final XSA, considering different wiig
and ages for shrinkage and different ages for ahitity. For weight shrinkage, results were quibust for
recruitment and SSB, but F showed differences foinkage weight 0.5-1 and 1.5-2.5. For the age
shrinkage, results were quite robust for recruitnaen SSB, but not for F as it showed very différesults
when considering age 1. For the catchability, thsults were very robust independentlfy the ages
considered.

F bar Recruitment Stock spawning biomass
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Fig. 6.3.4.1.2.2. Sensitivity analysis considemiferent weights for shrinkage for F, R and SSB.
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Fig. 6.3.4.1.2.3. Sensitivity analysis considerdifferent ages for shrinkage for F, R and SSB.
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Fig. 6.3.4.1.2.4. Sensitivity analysis considemifferent ages for catchability for F, R and SSB.

For the final XSA run, the following settings warsed:

fse rage gage shk.n shk.f shk.yrs shk.ages
15 -1 3 TRUE TRUE 3 2
6.3.4.1.3Results

Both recruitment and SSB showed the maximum vadtigse beginning of the period (2002), with minimum
values in 2005-2006 and a slightly increasing tremde then. F showed oscillation along the datese
(Fig. 6.3.4.1.3.1., Table 6.3.4.1.3.1.).
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Population | Population| Recruitment

in number | in weight number SSB Fo-2

(thousands)| (tons) (thousands)
2002 13140.09 110.86 9269.46 38.01 0.85
2003 5001.64 48.68 2737.30 22.30 1.53
2004 1700.20 16.49 918.67 7.52 0.82
2005 583.39 6.46 278.14 3.83 0.40
2006 567.03 5.82 398.95 2.91 0.44
2007 1453.09 12.42 1320.34 2.43 0.38
2008 2424.97 17.42 2002.33 4.92 0.58
2009 2799.52 24.27 2139.26 8.05 0.91
2010 2667.21 22.77 1934.38 8.05 0.79
2011 2191.27 18.33 1686.49 5.72 0.85
2012 3984.46 30.69 3493.04 6.85 0.68

Residuals from the BALAR-MEDITS tuning fleet did thehow any particular trend in the

although they were slightly high for certain yesrsage O (Fig. 6.3.4.1.3.2).

Log residuals for MEDITS survey for Parapenaeus longirostris in GSA 5
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Fig. 6.3.4.1.3.2. Log catchability residual plotsS@) for BALAR -MEDITS surveys.

residuals,

Retrospective analysis was performed, showing qobest results for R, SSB and F, except for 2F40. (

6.3.4.1.3.3).
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6.3.5Long term prediction
6.3.5.1.Justification
6.3.5.1.1nput parameters

Yield per recruit was calculated using FLR.

6.3.5.1.2Results
Table 6.3.5.1.2.1 shows the reference ) (&s well as the reference point @&s a proxy of fsy). Fig.
6.3.5.1.2.1. shows the yield per recruit graph.

Table 6.3.5.1.2.1. Reference F and reference pfmintieepwater pink shrimp in GSA 5.
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Fig. 6.3.5.1.2.1. Yield per recruit for the deepavaiink shrimp in GSA 5.

6.3.6Data quality

Information about catches and length and age fragyudistributions was available through the Offiéata
Call for all the years. Effort information was dedie only for 2009-2012. MEDITS data was also kade.

6.3.7 Scientific advice
6.3.7.1.Short term considerations
6.3.7.1.1State of the stock size

SSB showed the maximum values at the beginningeoperiod (2002), with minimum values in 2005-2006
and a slightly increasing trend since then.

6.3.7.1.2State of recruitment
Recruitment showed the maximum values at the bewinof the period (2002), with minimum values in
2005-2006 and a slightly increasing trend sinca.the
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6.3.7.1.3State of exploitation

The current KO.77) is larger than sy (0.62), which indicates that pink shrimp in GSA i85exploited
unsustainably.

6.3.7.2.Management recommendations

Although the stock is fished unsustainably, itnigportant to remark than the CPUEs (both from sus\and
commercial fleet) oscillations found for this sgeriare also found in other areas in the Mediteararaad
probably caused not only by the fishing effort lalgo by environmental changes. For this reasois it
important to follow the evolution of this stock pegially because it seems it has started to reahwimg the
last years. It is also important to consider thak ghrimp in GSA 5 is only caught as a by-catclthie trawl
fishery and a management of this species shoulthertaken in the framework of a multispecific aygmh.
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6.4. STOCK ASSESSMENT OF DEEPWATER PINK SHRIMP IN GSA 6

6.4.1Stock identification and biological features
6.4.1.1.Stock Identification

Due to the lack of information about the structofedeepwater pink shrimpP@rapenaeus longirostiis
populations in the western Mediterranean, this kstisc assumed to be confined within the GSA 06
boundaries.

6.4.1.2.Growth

The growth parameters used are those estimatedalgigsRodriguez et al. (2009) based on the anatysis
length distributions (L= 45.0; k = 0.39; & 0.1019). The length-to-weight coefficients useeravthose
recently estimated by the Spanish Data Collectimgimme for the years 2011-2012: a= 0.0030550, b=
2.4906080).

6.4.1.3.Maturity

The maturity ogive is taken from Garcia-Rodrigueale (2009), with size at first maturity (50%) 26.65
mm CL.

|Age | O] 1 2 3] 4| 5] gp+|
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class

Maturity 0 0.134 0.504 0.787 0.901 0.973| 1.000

6.4.2Fisheries
6.4.2.1.General description of the fisheries

The trawl feet operating in GSA06 in 2012 consistédb40 trawlers, according to the statistics af th
Autonomous Governments of Valence (269 vesselsoithern GSA06) and Catalonia (271 in northern
GSAO06). Some units (smaller vessels) operate almesiusively on the continental shelf (targetingl re
mullet, octopus, hake and sea breams). Larger lgesperate almost exclusively on the upper and lidd
slope (targeting decapod crustaceans). The resbparate indistinctly on the continental shelf tops
fishing grounds, depending on the season, the weatinditions and also economic factors (e.g. laysli
price). The percentages of these trawl fleet se¢gresve been estimated at around 30, 40 and 30#e of
boats, respectively (Alemany and Alvarez, 2003).

Note that the trawl fleet in GSA 06 has been desinggby approximately 10% units annually over th&t P
years due to the Integral Management Plan for Mewibean fisheries for the years 2011-2012. It is
estimated that half of the trawl fleet operatesleapwater pink shrimp fishing grounds (270 units) ather
deep-water fishing grounds, targeting other vali@blistaceans (Norway lobster; red shrimp).

6.4.2.2. Management regulations applicable in 2010 and 2011

Trawl fisheries in GSA 06 are regulated by “OrdeAA#2808/2012” published in the Spanish Official
Bulletin (BOE n° 313 29 December 2012) containimg lategral Management Plan for Mediterranean
fishery resources. To the traditional fisheriesutatjons already in place (e.g. the daily and wedikhing
effort limited to 12 hours per day five days a wetwl cod end 40 mm square mesh or 50 mm strétche
mesh; engine power of maximum 373 kW; license systainimum landing size of 20 mm CL), this Plan
adds that fishing mortality fdParapenaeus longirostrism GSA 06 be kept below the reference valge=
0.30, and that fishing effort be reduced by 20%mmre over the period 2013-2017 (based on the effort
established on 1 January 2013). This fishing efiedtction will be measured in terms of numbereassels,
engine power and tonnage.

6.4.2.3.Catches
6.4.2.3.1Landings

Landings of deepwater pink shrimp after 2004 diegnificantly between the DCF data provided to the
group and the official figures provided by the t&panish Autonomous Communities in GSA 06 (Valence
and Catalonia). Combining the figures provided gy latter, the official landings are 3 times higtiean
those reported to the group after 2004. As in disedassessment conducted for deepwater pink shmiamea
GSA 06, the landings used here are those repoytétebAutonomous Communities.

Table 6.4.2.3.1.1 Landings reported to STECF EWG093and landings reported by the Fisheries
Directorates of the Autonomous Communities of Vateand Catalonia

2001| 2002 2003 2004 2005 20p6 2007 2008 2009 20011| 2012

Landings reported by 331 165| 116 76 102 123 107 104 116 141 92 (120
the Fisheries
Directorates

Landings reported to 144 116 89 35 32 3P 33 49 72 66 86
STECF EWG 13-09
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As shown in the following figure, landings were tnign 2002, decreased in 2003-2004, and are relative
stable since 2005. The years with highest landicmsesponded to years with high catches of smaller
individuals.
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Fig. 6.4.2.3.1.1. Annual landings in GSA 06, in weiftbhs) reported by the Fisheries Directorates.
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Fig. 6.4.2.3.1.2. Frequency distribution of the plad commercial landings.

6.4.2.3.2Discards

Reported discards to EWG 13-09 were neglegibleckvid common given the high market value of the
species. Undersized individuals (less than 20 mm && scarce in the landings and less than 10%eof t
number of measured individuals in the annual lefirgtiluencies.

6.4.2.3.3Fishing effort

Trawl (OTB) fishing effort data for GSA 06 was subed by quarter, area, gear, fishery and vessejtte
class for the years 2009-2012 in the new data Balta for the length classes VL1224 and VL2440 are
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shown in the following table and figure. The redumtin fishing effort is apparent, in accordancehwthe
Integral Plan previously mentioned aiming to rediisiging effort.

Table 6.4.2.3.3.1 Number of vessels, nominal figlafiort and capacity

Year 2009 | 2010 2011 2012

N of Vessels 558 546 540 540

Nominal effort kW x days at sea (000s28339| 26306| 24805| 23553

GT x days at sea (000s) 60635673 5343| 5109

GSAO06 fishing effort (VL1224+V12440) GSAO6 fishing effort (VL1224+V12440)

qqqqq

nnnnn

nal effort (O
-
=
GT x days at sea (1000s)
=

Nom

2009 2010 2011 2012 2009 2010 2011 2012
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Fig. 6.4.2.3.3.1 Trend of number of vessels (OTBseés VL1224 and VL2440), nominal effort (000s of
kW*days at sea) and nominal capacity (GT*days aj sethe period 2009- 2012 in GSA 06.

6.4.3Scientific surveys
6.4.3.1.MEDITS surveys

6.4.3.1.1Methods

Since 1994 standard bottom trawl surveys have beeducted in GSA 06 in spring, following the gehera
methodology of the MEDITS protocol described in tBand et al. (2002). In GSA 06 the following number
of hauls was reported per depth stratum in the RCE data call:

Table 6.4.3.1.1.1. Number of hauls per year andhdstpatum in GSA 06, 1994-2012.

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

050-100 37 30 31 33 26 29 28 20 28 35
100-200 20 16 17 18 14 20 20 12 20 23
200-500 17 15 14 17 10 13 14 10 15 18
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500-800 11 11 8 12 9 9 7 8 8 8

Data were assigned to strata based upon the spowtisition and average depth (between shooting and
hauling depth). Catches by haul were standardire@0t minutes hauling duration. The abundance and
biomass indices by GSA were calculated throughtifiéeh means (Cochran, 1953; Saville, 1977). This
implies weighting of the average values of the vitlial standardized catches and the variation oh ea
stratum by the respective stratum areas in each. GSA

Yst =X (Yi*Ai) / A

V(Yst) =X (Ai2 *si 2/ ni) / A2

Where:

A=total survey area

Ai=area of the i-th stratum

si=standard deviation of the i-th stratum

ni=number of valid hauls of the i-th stratum n=nw@nbf hauls in the GSA

Yi=mean of the i-th stratum

Yst=stratified mean abundance V(Y st)=variance efdtratified mean

The variation of the stratified mean is then expeesas the 95 % confidence interval: Confidencerval =

Yst + t(student distribution) * V(Yst) / n

Length distributions represented an aggregatiom)saf all standardized length frequencies (subsampl
raised to standardized haul abundance per houn) thee stations of each stratum. Aggregated length
frequencies were then raised to stratum abundad@® (because of low numbers in most strata) arallyi
aggregated (sum) over the strata to the GSA.

6.4.3.1.2Geographical distribution patterns
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Fig. 6.4.3.1.2.1. Spatial distribution Barapenaus longirostrifrom samples obtained during the MEDITS

surveys in 2011. Left: point densities in kgfkmght: estimated density contours.
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Deepwater pink shrimp is distributed from 150 t® 40 depth in GSA 06, with higher densities on soft

muddy bottoms in the southern part of GSA and,gary of high abundance of the population also én th
north of GSA 06.

6.4.3.1.3Trends in abundance and biomass

Fishery independent information from the MEDITSvays in the period 2001-2012 was used to derive
indices of abundance and biomass for deepwatergtinkip in GSA 06. Both abundance and biomass have
fluctuated in the area during this period with meac trend, but low abundances are apparent irydhes
2003-2004.
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Fig. 6.4.3.1.3.1. Abundance and biomass indicézaohpenaeus longirostri;i GSA 06 from MEDITS
surveys (mean and 95% confidence intervals).

6.4.3.1.4Trends in abundance by length or age

The following figures show the standardized sisgjfiencies of pink shrimp in GSA 06 in the perio@20
2012. Although the modal size in the samples isi@da25 mm CL in all years, some changes in the size
composition of the samples are apparent, spe@algizes below 20 mm CL, which could be indicatife
strong recruitment in the years 2007, 2009 and 2011

2001 2002

20 30 40

Standardized frequency (N/km2)
10

Standardized frequency (N/km2)

o seees nna”l” ||| ””IIIIII-. o 4 ||II|I|‘||II |‘|||||lnl.l
T T T T T T T
10 20 30 40

10 20 30 40

carapace length (mm) carapace length (mm)

103



05

0.4

2003

2004

carapace length (mm)

o &
£ E
=< =
£ £
5 2 g
c © c
Q o
El El
o o o~
o g
LT -
g e 5
2 B
@ ©
o =
c c —
8 - 8
[Z 7}
b= .....|.. . .I.. [N o Illll|| IIII
T T T T T T T T
10 20 30 40 10 20 30 40
carapace length (mm) carapace length (mm)
2005 2006
w
- <
o &
£ L
£ 2 ©°
> 9 =
Q ~— o
5 g
3 s ©
g g °
o o
g i <
g § °
Qo = =]
c c
L] 8
» 773N
I I W 1111 "IIn.. I Yo 11111 A1)
(=] (=]
T T T T T T T T
10 20 30 40 10 20 30 40
carapace length (mm) carapace length (mm)
2007 2008
<
—_ —~ @
o~ o~ (=]
£ = £
z2 ° £
> >
o Qo
f= =
s @ g =
== T o
e L
9 bl
i+ <
N N
B o B
@ ©
2 2 oo
9 & ©
[N n
=]
o (=]
T T T T T T T T
10 20 30 40 10 20 30 40

carapace length (mm)

104




2009 2010

15 20 25 3.0

1.0
Standardized frequency (N/km2)

Standardized frequency (N/km2)

0.5

0.0
|

Illll”“ll ‘“l”lll.l od i || mu"llhl
T T T T T T
10 20 30 40 30 40

carapace length (mm) carapace length (mm)

2011 2012

2.0
10
I

1.5

1.0
Standardized frequency (N/km2)

Standardized frequency (N/km2)

0.5

T T
10 20

| ‘ ‘ N ||h ||
2 I Illll || || I l“ul. o PR PO ' |- ||
T T T T T T
30 40 30 40

10 20

carapace length (mm) carapace length (mm)

Fig 6.4.3.1.4.1. Standardized size frequencie®afapenaeus longirostrisn GSA 06 2001-2012 from
MEDITS surveys.

6.4.3.1.5Trends in growth
No information is available to assess trends imgfio

6.4.3.1.6Trends in maturity
No information is available to assess trends irunitgt

6.4.4Assessment of historic stock parameters
6.4.4.1.Method 1: XSA
6.4.4.1.1Justification
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Length frequency distributions of the commercidthaexist for the period 2001-2012 as well as attde

biological parameters for the pink shrimp in GSAG&rcia-Rodriguez et al., 2009). These conditiaasfy

the application of XSA method (FLR) tuned with abance indices (n/kf derived from the MEDITS
database.

6.4.4.1.2Input parameters

The growth parameters used for VBGF were Linf= 4% CL; K = 0.39 yr; t0= 0.1019 yr (Garcia-
Rodriguez et al., 2009). The length-to-weight doafhts used were those recently estimated by pamiSh
Data Collection Programme for the years 2011-26320.0030550, b= 2.4906080).

Numbers at age were estimated transforming thearsize distribution of the landings to ages udimg
L2Age4 software. Commercial landings of pink shrieme exclusively obtained by the trawl fleet (OTB i
vessel length classes 12-24 and 24-40 m) and diseae negligible, due to the high commercial valighe
species. The source of commercial landings areotfigal databases in the Autonomous Communities of
Valence and Catalonia. The tuning parameters (MEDIWere calculated by transforming standardized
MEDITS length distributions to ages using L2Ageftware.

Table 6.4.4.1.2.1 lists the input parameters toX84, namely catch at age, weight at age, matatitgge,
natural mortality at age and the tuning seriesgg @MEDITS). Natural mortality values (vector) were
computed with the PROBIOM routine. M for age grduis the mean over the first 12 months.

Table 6.4.4.1.2.1. Input parameters to the XSA rhode

Catch at age matrix

Age 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
0 79.6 5.6 0.5 2.1 0 0 0 0 0 0 0 0
1 15872.2 8326.9 2636.4 2542.6 2012 2072.8 16985 3564.4 1284.6 1158.9 1938.8 1889
2 15966.7 7870.7 5047.3 3438.1 4540.2 5812 5208 5866.9 6758.8 7926.1 4500.2 6236.8
3 4056.8 1890.6 2164.9 1347.2 1811.3 18119 1478.2 9438 1789 2482 1379.2 21493
4 4244 2546 3625 1286 3394 554 4151 2009 2439 3741 363 205.8
5 40.4 23.3 49.3 17 83 136.8 1824 35.8 40.8 23.8 30.2 42
gp+ 3.7 3.6 9.7 1.7 30.9 39.8 79.9 27.8 1.8 13 5.6 11.6

Weight at age matrix

Age 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
0 0.001 0.002 0.002 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
1 0.006 0.006 0.006 0.006 0.007 0.006 0.007 0.006 0.007 0.007 0.007 0.007
2 0.011 0.01 0.0112 0.0112 0.011 0.011 0.0112 0.011 0.011 0.011 0.011 o0.011
3 0.017 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.017 0.018 0.018 0.017
4 0.023 0.023 0.023 0.023 0.024 0.024 0.024 0.024 0.024 0.023 0.023 0.023
5 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028

gp+ 0.031 0.032 0.032 0032 0.032 0.032 0.033 0.034 0032 0031 0.032 0.032

Maturity and natural mortality vectors. Length iestf maturity Lso = 26.65 mm CL

Age 0 1 2 3 4 5  gp+
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Maturity 0 0.134 0.504 0.787 0.901 0.973 1.000
M 1.25 0.82 0.39 0.28 0.24 0.22 0.21
Age 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
0 0.4 0.5 0.4 0 0 0 0.3 0 0.6 0
1 143 7.3 1 3.1 1.7 0.9 1.7 09  11.8 4.9
2 818 212 1.5 184 4.1 3 5.7 39 158 227
3 192 3 0 2.8 2 1.2 1.5 0.5 3 5.6
4 3.9 0.3 0.1 0.1 0.5 0.2 0.7 0.3 0.5 1.9
gp+ 1.1 0.3 0 0 0.1 0.4 0.1 0 0.4 1.1

6.4.4.1.3Results including sensitivity analyses

2011
0.7
5.7
10
2.4

0.3

2012
0.1
2.1

48.2
12.6
6.2
0.9

Different sensitivity analyses were performed befarnning the final XSA, considering different ades
shrinkage. Both for F and SSB results were verylairfor all the trials.

F bar Spawning stock biomass
| | | | | | | | | | |
250 4 | -
shl —— aoid L s ——
-oosh2 T/ o '. Sh) ——
sh3 —— = | sh3 ——
Shg —— B ' Shg ——
Sh5 . Sh5
1504 | -
W\/
3
T T T T T T T T T T T T
2002 2004 2%06 2008 2010 2012 2002 2004 2%06 2008 2010 2012
Fig.6.4.4.1.3.1 Sensitivity analysis considerinfedent ages for shrinkage.
For the final XSA run the following settings werged:
fse r age g age shk n shk f shk yrs shk ages
0.5 1 5 True True 3 3

The results of the XSA are shown in the followirgufe:
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Fig. 6.4.4.1.3.2. XSA results ferarapenaeus longirostrisi GSA 06.

The results show a fluctuating recruitment arouri®gear mean of 100 915 thousand individuals (Bge
with peaks in 2001 and 2007. Spawning stock bionvess high in 2001, but relatively stable over the
following years. No SSB/R relationship is apparom these results and recruitment can be considere
stable around 100 915 thousand individuals annwailly a CV of 0.16. Landings were relatively high i
2001 and 2002 and remained at a lower, but stldel thereafter. Landings, biomass and SSB véaiaes
remained at the same level for the last eight yedtsfluctuations. Exploitation is based on vegung age
classes, mainly 1 and 2-year old individuals, iatli)y a dependence of this fishery on recruitmédfighing
mortality has remained relatively stable in thet@agears, around a mean gfiE 1.40 for age classes 2-4
(mean over 2008-2012).

Residuals from the MEDITS tuning fleet did not shamy particular trend in the residuals. Howeveeréh
are large residuals observed for the oldest agseta(age 4 to 5) (Fig. 6.4.4.1.3.3 and Table 4.8.4).
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siduals for MEDITS survey for Parapenaeus longirostris in
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Fig. 6.4.4.1.3.3. Log catchability residuals Rarapenaeus longirostri;mn GSA 06.

Table 6.4.4.1.3.1. XSA model diagnosis for therignilata from MEDIT $Parapenaeus longirostri;mi GSA
06.

Age | 2001 2002 2003 2004 2005 2006 2Q07 2008 200910 20 2011 2012

0| 0.074| -0.025 -0.04% D D D 0.043 0 0.005 0 0.066.119

1| 0.014| 0.089 -0.093 0.058 -0.04 -0.0y6 -0.065 54.2 0.188| 0.136 0.069 -0.026

2| 1562 0.532 -1.821 059 -0.§7 -11p3 -0.229 9Q.90.193| 0.817| -0.057 1.36P

3| 1.513| 0.007 g -0.111 -0.784 -0.97Y7 -0.86 -1.26300®| 0.457| 0.201 1.309

4| 2.007| -0.546] -1572 -1896 -0.83 -2.022 0.117 36%. 0.324| 1.27§ 051 2991

5] 1.681| 0.488 0 g -2.228 -1.094 -2.4b2 0 0.284 4@.990.265 1.06

The stock summary of the final XSA model is showTables 6.4.4.1.3.2 and 6.4.4.1.3.3.

Table 6.4.4.1.3.2. Fishing mortality at age agwesied by XSA.

age 2001 2002 200 2004 2005 2006 2007 2008 2009 10 0O 2011 2012

0.0012 0.0001, 0.000 0.00¢ 0.00p0 0.0000 0.0000.0000 0.0000 0.000 0.00¢ 0.00

1.7462 1.1661 1.000 0.615 0.8482 1.1875 1.3484.0277 0.9516 1.4724 0.775 0.93

wW| N k| O

B
D 0
0.5642 0.4509 0.1761 0.1612 0.1234 0.1492 0.096D.1628 0.0660 0.0731 0.098 0.11
3] 7
5 2

©| w| O] O

2.3505 1.5297 1.894 1.027 0.9854 1.3665 1.662Q.2807 1.4483 1.693% 1.699 1.52
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24772] 14809 2296 057§4 08817 1.0965 2.0258.3969| 2.0492 2.145% 1.8446  2.0074
5| 22115 14011 17572 0.7496 0.9837 1.2652 1.4498.2529| 1.5039 1.774f 1.4590 1.49B8
22115 14011 17572 0.7496 0.9837 1.2652  1.4498.2529| 15039  1.774f 1.4590  1.49B8
Table 6.4.4.1.3.3. Stock numbers at age as estinbgtXSA.
age 2001 2007 2008 2004 2005 2006 2007 2pos 2009 10 R0 2011 2012
0 | 120810 85902 89845 91145 78666 96923 124790 10058186443| 109230 95250 126200
1| 55464| 34569 24608 25741 26107 22935 27§69 3375203163 24766 31296 2729D
2| 23505| 13894 9699 9089 9650  101B3 8550 11103 133812500| 10139 12497
3 5158 2776 2931 241k 3375 2768 2099 1503 2690 498 1941 3162
4 522 372 454 333 658 938 539 3p1 316 478 186 268
5 51 35 67 36 144 213 24p 46 59 32 4 60
6 4 5 13 4 54 60 104 4p 3 2 8 16
Table 6.4.4.1.3.4. Summary XSA results.
year RECRUITY TOTALBIO | TOTSPBIO| LANDINGS | YIELD/SSB | Fuar (2-
4)
2001 120807 813.4 256.6 350.9 1.368 219
2002 85902 577.8 146.1 169.3 1.159 1.39
2003 89845 499.5 126.9 120.3 0.949 1.73
2004 91125 488.9 113.4 80.8 0.713 0.73
2005 78656 448.9 145.1 108.1 0.745 0.90
2006 96923 424.7 142.3 127.4 0.895 191
2007 124787 474.3 125.2 113.5 0.907 167
2008 105814 479.8 121.2 109.7 0.905 1.23
2009 86443 500.9 147.3 120.8 0.820 1.48
2010 109235 495.0 153.1 149.3 0.975 1.77
2011 95250 473.5 124.8 97.3 0.780 1.43
2012 126196 516.8 145.1 124.6 0.859 1.48
Arithmetic 100915 516.1 145.6 139.3 0.923 1.43
mean )
thousands tonnes tonnes tonnes gram

The results of the retrospective analysis (Fig.46143.4) show that the results are rather robust.
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Fig. 6.4.4.1.3.4. Results of the retrospective ymiglusing the years 2008-2012.

6.4.5Long term prediction
6.4.5.1Justification

Yield per recruit (Y/R) analysis was used for tiséreation of k; and F.., using the FLR routines.
6.4.5.1.1Input parameters
Frer is taken as fz(2-4) over the 2005-2012 period. All input parametare listed in Table 6.4.5.4.1 below.

Table 6.4.5.4.1 Y/R inputs.

stock catch
age group weight weight maturity  SelectivityM
0 0.002 0.002 0.134397 0.1344 1.25

1 0.006 0.006 0.504402  0.5044 0.82
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2 0.011 0.011 0.787777 0.7878 0.39
3 0.018 0.018 0.901561 0.9016 0.28
4 0.024 0.024 0.973816 0.9738 0.24
5 0.03 0.03 1 1 0.22
6 0.032 0.032 1 1 0.21

6.4.5.1.2Results

The vyield curve is flat-topped for a wide rangereffative fishing mortalities. Maximum vyield is fodrat
essentially the current F. Maximum catches (1.26%egruit) would be obtained at 73% of currenafd ky;
corresponds to 19% of current F, as shown in thewiong figure.

Yield per Recruit & SSB per Recruit
DPS06

0.0014 0.0120
0.0012 =
0.0100 2
[
@
0.0010 5
= 0.0080 %
g 0.0008 ‘%
¥ 15
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Fig. 6.4.5.1.2.1 Results of the Y/R analysis, YR &SB/R for deepwater pink shrimp in GSA 06.

Table 6.4.5.1.2.1. Results summarising the YPRyarsafor deepwater pink shrimp in GSA 06.

Factor Absolute F Y/R B/R (grams) | SSB/R
(grams)
Virgin 0 0 0 15.652 11.697
F(0.1) 0.192 0.269 1.095 8.286 4.503
Feurr 1.00 1.402 1.155 4.632 1.341
F(Max) 0.728 1.021 1.265 5.360 1.800

Reference F from the YPR analysis for the fullyro@ed ages 2-4, averaged over 2005-201262B805-
2012; 2-4) = 1.402 and the correspondipg6.269.
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6.4.6Data quality

Data from DCF 2012 were used. The data availal®deoarsufficient quality to perform XSA. The data
submitted to the EWG 13 09 group are in genergoafd quality. The only important discrepancy fasth
stock regards the total landings by the fleet, Whafter 2004 are taken from fishermen’s log bookd a
amount to about 1/3 of the landings reported bydfiieial statistics of the Fisheries Directoratafsthe
Autonomous Governments of Valence and Catalonia.ldtter are considered more accurate and were used
in the present stock assessment, following the seniterion as in the previous assessment of thiskst
available (EWG 11 12). Reported discards are nibtgigaind this is acceptable, considering the higloe of

the species.

The growth parameters of the VBGF used here arsdh®e as in the previous assessment by EWG 11-12
(Linf= 45 mm, k= 0.39, to=-0.1019), based on lénigequencies analysis assuming a slow grow hygathe
The length-to-weight coefficients used were thoseently estimated by the Spanish Data Collection
Programme for the years 2011-2012: a= 0.003055@,4806080).

6.4.7 Scientific advice
6.4.7.1.Short term considerations
6.4.7.1.1State of the stock size

Since 2001, SSB oscillated without a clear trendthe absence of a precautionary reference poi&CET
EWG 13-09 is unable to fully evaluate the stocle sitatus.

6.4.7.1.2State of recruitment

Since 2001 recruits (aged 0 individuals) were et to vary without a clear trend.

6.4.7.1.3State of exploitation

The size composition of landings indicates thatekygloitation is based on young age classes, mailyd
2 years old. F and effort should be decreased fisttihg mortality is below or at the proposed leWgsy, in
order to avoid future loss in stock productivityddandings.

6.4.7.2. Management recommendations

The STECF EWG 13-09 recommends £ 0.269 (Fmsy proxy) as management reference pomsistent
with high long term yields and low risk of fishesieollapse.

EWG 13- 09 recommends the relevant fleets’ effod/ar catches (OTB in vessel length classes VL1224
and VL2440) to be reduced until fishing mortaligydelow or at the propose®IBY level, in order to avoid
future loss in stock productivity and landings. gtehould be achieved by means of a multi-annual
management plan taking into account mixed-fisheci@ssiderations. Catches and effort consistent with
FMSY should be estimated.
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6.5. STOCK ASSESSMENT OF HAKE IN GSA7

6.5.1Stock identification and biological features
6.5.1.1.Stock Identification

Hake Merluccius merlucciusin the Gulf of Lions (GSA 7) is a shared stoclleited by both Spanish and
French fishing fleets (trawlers, longliners andngitters). Due to the lack of information about steicture
of hake populations in the western Mediterranelais, gtock is assumed to be confined within the G3A
boundaries.

— FAOQ Suztistical Divisions fred) — GFCM Geographical Sub-Areas (black)
01 - Northemn Alboran Sea 07 - Guif of Lions 13 - Guif of Hammamet 19 . Western [oman Sea | 25 - Cvprus [sland
02 - Alboran Island 08 - Corsica Island 14 - Guif of Gabes 20 - Eastem [onian Sea 26 - South Levant
03 - Southem Alboran Sea 09 - Ligurian and North Tvithenian Sea 15 - Malta Island 21 - Southem [onian 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 - Sardimia (west) 11.2- Sardema (east) | 17 - Nosthem Adnatic 25 - Crete Island 19 . Black Sea
06 - Nomthem Spain 12 - Nornthem Tunisia 1§ - Southem Adnatic Sea 24 . North Levant 30 - Azov Sea

Fig. 6.5.1.1.1. Geographical location of GSA 07.

6.5.1.2.Growth
The growth of European Hak®&érluccius merluccidsin the Gulf of Lions was recently re-estimateaonfr
tagging experiments developed by IFREMER in the dMellon-Duval et al., 2010). The new parameters
have not been yet compared to a new analysis ajttiiths. Therefore, the data sent within the dahare
in length and have been converted to age usind 2Aege program (i.e. knife edge slicing). The growth
parameters used during the SGMED-13.09 were:

Males Females
Lint 72.8 100.7
K 0.233 0.236

to - -
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6.5.1.3.Maturity

The maturity parameters were calculated using ctatacted within the DCF.

PERIOD Age 0 1 2 3 4 5 6+

1998-2012 | Prop. matures | O 0.11 (0.63 (091 [0.98 |0.99 |1

6.5.2Fisheries
6.5.2.1.General description of the fisheries

Hake (Merluccius merluccidsis one of the most important demersal target issefor the commercial
fisheries in the Gulf of Lions (GFCM-GSAOQ7). In sharea, hake is exploited by French trawlers, Frenc
gillnetters, Spanish trawlers and Spanish longiinédround 240 boats are involved in this fishengda
according to official statistics, the total annlealdings for the period 1998-2012 have oscillatexiad an
average value of 2030 tons (1123 tons in 20122000, because of the large decline of small pelfigfic
species in the area, the trawlers fishing smalhgielhave diverted their effort on demersal spe&asce
2011, the fishing capacity of French trawlers inA\GX has decreased by nearly 30%.

The French trawler fleet is the largest in numbdraats and catch (42 and 72%, respectively). €hgth of
hake in the trawler catches ranges between 3 amtha®tal length (TL), with an average size of 21 TL.
The second largest fleet is the French gillneite4d and 14% respectively, range 13-86 cm TL arefae
size 39 cm TL), followed by the Spanish trawler$X-and 8%, respectively, range 5-88 cm TL, andamer
size 24 cm TL), and the Spanish long-liners (~6 &% respectively, range 22-96 cm TL and average si
52 cm TL). The hake trawlers exploits a highly déifted species assemblage: Striped mulMtl{us
surmuletuy Red mullet Kullus barbatuy Anglerfish (ophius piscatorius Black-bellied anglerfish
(Lophius budegas$a European congerCpnger congetr Poor-cod Trisopterus minutus capelanus
Fourspotted megrimLépidorhombus bosgji Soles $oleaspp.), horned octopu&ledone cirrhosg squids
(lllex coindeti), Gilthead seabreangparus auratg European seabasBi¢entrarchus labra Seabreams
(Pagellusspp.), Blue whitingNicromesistius poutasspand Tub gurnarddhelidonichtys lucerna

6.5.2.2.Management regulations applicable in 2010 and 2011
French Trawlers:
- Fishing license: fully observed
- Engine power limited to 316 KW or 500 CV: Notlfabmpliance
- Cod-end mesh size (bottom trawl: square 40 mB0anm diamond -by derogation-): not fully observed
- Fishing forbidden within 3 miles (France): nolifwobserved
- Time at sea: fully observed

French gillnetters:
- Fishing license: fully observed
- Maximum length of net: not fully observed

Spanish trawlers:

- Fishing license: fully observed

- Engine power limited to 316 KW or 500 CV: not ebsd

- Mesh size in the codend (before Jun 1st 201@nd0diamond: after Jun 1st 2010: 40 mm square anis0
diamond -by derogation-): fully observed

- Fishing forbidden <50 m depth: fully observed

- Time at sea: fully observed

Spanish longliners:
- Fishing license: fully observed
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- Number of hook per boat: not fully observed

6.5.2.3.Catches
Figure 6.5.3.1 Catches of hake by fishery

CATCH Hake GSA7
2500
2000
£ 1500 7
h=] French trawil
= N
0 s Spanish traw
=
= s French gilinet
/5 1000 . .
= Spanish longline
500
0
1998 2000 2002 2004 2006 2008 2010 2012

6.5.2.3.1Landings

The following table shows the annual landings ytgkar (DCF data):
COUNTRY 199819992000200120022003 2004| 2005| 2006| 2007| 2008| 2009({2010 20112012

French trawlers | 1688 1525|1347 1835|2168/ 2024 1023| 1002| 1014 | 1282| 1898| 1633|1527 970 | 759

Spanish trawlers| 140 | 279 166 196 231 206101 | 125| 116| 107 192 258 1%6 113 162

French gillnetters 500 | 500, 500 500 182 24899 | 255| 299| 168 111 286 247 250 175

Spanish longlinefst01| 109 285 163 14p 11278 | 101| 170/ 143 97| 83 53 29 18

6.5.2.3.2Discards
Discards were not included in french trawlers caschefore 2008 because landings were almost egual t
catches. Discards were not included in spanishléravcatches before 2004 because landings wereselmo
equal to catches. After 2004, the discards are i@wy except for French trawlers in 2008, and &t a
included in the catches.

The following table shows the annual discards ytyear (DCF data):
COUNTRY 1998199920002001{2002[20032004 | 2005| 2006 200f 2008 2009 2(M11[{2012

French trawlers | - - - - - - - - - - 173 | 9 - - 9
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Spanish trawlers| - - - - ‘ - ‘ - ‘0.84‘ 1.04‘ 0.97{ 0.9%) 1.6% 2.15 1.|30.94|1.35|

6.5.2.3.3Fishing effort
For France, fishing effort data was provided orarly basis for OTB, OTM and GNS over the perio@30
2008. No data was available over 2009-2012. FoimSfiahing effort was provided for OTB and LLS ave
2002-2012.

Fishing effort (kW-days) by gear for France, 2008&

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
oTB 12970505 8450443 5870844 6219184 5938674 5277458

oM 3766550 1330992 1864890 2193060 1144433 931468

GNS 6124547 6824957 8359103 10545454 9863621 7722831 4197978

Fishing effort (kwW-days) by gear for Spain, 200220

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
LLS 195074 197896 202306 171414 177074 198536 236340 52941 175962 137453 115316
OTB 1493537 1355499 1243124 1223685 1379150 1535408 1601404 1623651 1456054 1630298 1339565

Effort (KwDays)
14000000
12000000 *\
10000000 —
" ——FR_OTB
& 8000000
a ~#—FR_OTM
2 6000000 A:‘b\
FR_GNS
4000000
R —<—SP_OTB
2000000
—4=SP_LLS
0]

2002 2004 2006 2008 2010 2012 2014

Years

Figure 6.5.2.3.3.1. Effort by Spanish and Frendr ge

6.5.3Scientific surveys
6.5.3.1.BALAR and MEDITS surveys
6.5.3.1.1Methods

Fishery independent information regarding the staitethe hake in GSA 07 was derived from the
international survey MEDITS.

The data was assigned to strata based upon thérghposition and average depth (between shootiray a
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hauling depth). Catches by haul were standardipe@0t minutes hauling duration. The abundance and
biomass indices by GSA were calculated throughtifiéeh means (Cochran, 1953; Saville, 1977). This

involves weighting the average values of the irdiial standardized catches and the variation of each
stratum by the respective stratum areas in each. GSA

Yst =X (Yi*Ai) / A

V(Yst) =X (A2 *si 2/ ni) | A2

Where:

A=total survey area

Ai=area of the i-th stratum

si=standard deviation of the i-th stratum

ni=number of valid hauls of the i-th stratum

n=number of hauls in the GSA

Yi=mean of the i-th stratum

Yst=stratified mean abundance

V(Yst)=variance of the stratified mean

The variation of the stratified mean is then expeésas the 95 % confidence interval:
Confidence interval = Yst * t(student distributioriy(Yst) / n

Length distributions were obtained by the sum bktndardized length frequencies (subsamplesdase
standardized haul abundance per hour) over therstaaf each stratum. Aggregated length frequencers
then raised to stratum abundance * 100 (becaulsevaiumbers in most strata) and finally aggregé#senn)
over the GSA strata.

6.5.3.1.2Geographical distribution patterns
No information was documented during EWG13-19.

6.5.3.1.3Trends in abundance and biomass

Fishery independent information regarding the staitethe hake in GSA 07 was derived from the
international survey MEDITS. Figure 6.1.3.1.3.1pthkys the estimated trend in hake abundance and
biomass in GSA 07. The estimated abundance andas®indices do not reveal a clear trend.

1600 - upper 95% conf.int. 30 A upper 95% conf.int.
—4—GSA07 —4— GSAD7
1400 A lower 95% conf. int. 55 lower 95% conf.int.
1200
F000 £
e g
5800 1 =151
b L5,
[&] _ [&]
8C@oo c10 |
=400 =
5 -
200
0 0
1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

Fig. 6.5.3.1.3.1 Abundance and biomass indiceské fn GSA 07.

6.5.3.1.4Trends in abundance by length or age
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Fig. 6.1.3.1.4.1. Length frequency distributiorhake in GSA 07 obtained from MEDITS survey.

6.5.3.1.5Trends in growth
No information has been documented.

6.5.3.1.6Trends in maturity
No information has been documented.

6.5.4Assessment of historic stock parameters
6.5.4.1.Method 1: XSA
6.5.4.1.1Justification

During EWG13-09 an assessment was made (using X¥8édtusing MEDITS survey data) over the period
1998-2012. XSA was run considering age classes @réon6+.

6.5.4.1.2Input parameters
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Age

g b~ W NP O

6+

Age

a b~ W DNPF O

6+

Age

1998
20751
13300

1721

207
45
15

1998
0,025
0,104
0,406
0,892
1,419
1,961
2,498

1999
6379
8954
2882
269
37
10

1999
0,024
0,128
0,409
0,871
1,437
1,964
2,487

2000
7366
6958
2321
313
66
25
14

2000
0,023
0,131
0,420
0,879
1,433
1,995
2,457

2001

12266 23919

9822
2867
318
38
18
12

2001
0,023
0,131
0,409
0,846
1,441
2,014
2,446

Hake GSA 07 Catch at Age (thousands)

2002

2003 2004 2005 2006
5902 6098 5744 2690

14416 10309 5261 5613 4379

2207
238
29
12

6

2877 1425 1728 1800
321 153 170 247
32 15 19 34

9 2 3 6

11 1 1 2

2007 2008
3074 11172
6067 17723
1969 1692
243 152
27 18

6 5

3 2

Hake GSA 07 Weight at Age (kg)

2002
0,023
0,113
0,408
0,842
1,417
1,993
2,580

2003 2004 2005 2006
0,028 0,023 0,025 0,027
0,131 0,125 0,127 0,135
0,393 0,404 0,412 0,432
0,848 0,871 0,851 0,849
1,405 1,399 1,379 1,385
1,972 1,949 1,957 1,954
2,909 2,801 2,616 2,689

2007 2008
0,031 0,032
0,130 0,100
0,418 0,397
0,856 0,864
1,385 1,379
1,961 2,003
2,517 2,389

2009
3621
7643
2794
327
20

3

2

2009
0,026
0,141
0,395
0,854
1,340
1,980
2,462

Natural Mortality (M) at age (PROBIOM)

4

5 6+

122

2010
6884
9825
2145
186
15

2010
0,028
0,119
0,389
0,868
1,402
1,962
2,532

2011
2471
6242
1583

136

o O

2011
0,032
0,131
0,380
0,839
1,414
1,936
2,392

2012
2540
6847
1007

90

o

2012
0,032
0,112
0,387
0,869
1,362
1,923
2,467




088 043 033 025 022 020 0.19

MEDITS index (1998-2012)
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

0 46392 13757 40130 34419 61553 4944 30999 13668 17858 17108 76973 30477 22335 10230 11071
1 4606 1703 549 858 2523 1698 660 792 453 1583 11196 2803 1655 824 429
2 121 327 224 214 218 432 142 126 151 304 292 602 329 195 54
3 22 41 37 27 46 50 35 26 12 55 49 46 20 14 4
4 7 2 8 5 2 6 2 1 1 9 8 4 0 1 2
5 0 0 1 2 1 0 0 1 3 1 1 0 0 0 0
6+ 0 0 0 2 3 0 0 0 0 10 0 0 0 0 0

6.5.4.1.3Results

Three sensitivity analyses were conducted beforfoqmeing the assessment, in order to assess thet aff
different XSA settings on the outcome of the method

First, 5 different shrinkage assumptions (i.e. fseje tested: 0.5, 1, 1.5, 2 and 2.5 (Figure 6.34L). The
results showed some differences between the rupsonsidering the Fbar.

The second sensitivity analysis was conducted sesasthe effect of the age after which catchabsityo
longer estimated (i.e. gage assigning values rgnigom O to 6 (Figure 6.5.4.1.3.2). The resultseviaund
to be robust to this parameter as the runs shoegdsimilar results.

The parameters finally retained for the final rua an Table 6.5.4.1.3.1. The results of the final are in
figure 6.5.4.1.3.4. A retrospective analysis wasidtwted on mean F, recruitment and SSB (Figure

6.5.4.1.3.3).

Fig. 6.5.4.1.3.1. Sensitivity analysis on shrinkabee shrinkage parameter (fse) was set from 05%0The
resulting time series of spawning stock biomasi glanel, SSB) and fishing mortality (right panElpar)

were plotted.
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Fig. 6.5.4.1.3.2. Sensitivity analysis on catcligbilThe age after which catchability is no longstimated
(qage) was set from 0 to 6. The resulting timeeseof spawning stock biomass (left panel, SSB)fishihg
mortality (right panel, k) were plotted.

3SB for qage from 1 to F bar for gage from 1 to 8
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Fig. 6.5.4.1.3.3. Sensitivity analysis on shrinkagethe last ages. The shrinkage on last ages egtisg
using from 1 to 5 last ages. The resulting timésesf spawning stock biomass (left panel, SSB)fesfing
mortality (right panel, k) were plotted.

$SB for shk.ages from1to § F bar for shk.ages from1to 5
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Table 6.5.4.1.3.1: Final parameters used to perfbem6SB
Fse shk.yrs | shk.ages rage gage
0.5 3 2 -1 6
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Figure. 6.5.4.1.3.4Assessment results: F, Recruitment, SSB and Yield

E Reouits

Fig 6.5.4.1.3.5. Log catchability residual plotsS§) for the tuning fleet, MEDITS.

Log residuals for MEDITS survey for hake in GSA T
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Fig 6.5.4.1.3.6. Retrospective analysis (mean Eriement, SSB). Because of the large declinaralls
pelagic species in the area, trawlers fishing trepsries have diverted their effort on demersatispen
2009. This can explain the divergence of the medrajectories obtained from the retrospective agialy
after 2008. Furthermore, the very high recruitmar2007 and 2008 can explain the overestimatiothef
recruitment 2007.
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6.5.5Long term prediction

6.5.5.1.Justification

6.5.5.1.1Input parameters

Yield per recruit analysis was used to calculate riference pointo-and the estimated reference fishing
mortality (Fer). Reference F was estimated using the R script geovby STECF EWG 13-09, which used
the default assumptions agreed in the meeting, wgights are means of the last 3 years and future

recruitment are obtained as the geometric mealnedfist 3 years.

6.5.5.1.2Results

The reference pointolr and the estimated reference fishing mortalityq(fobtained were those of table
6.5.5.1.1 and the Yield per Recruit analysis isesented in the graph of the figure 6.5.5.1.1.

Table 6.5.5.1.1 Reference points

Fref (2010-2012ages 1-3) | 1.83

Fo 0.11

Figure 6.5.5.1.1
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6.5.6Data quality

All lengths informations were available through ttetabase. French effort data were missing foryéaes
2008-2012. MEDITS data where not complete in thtaltese, only data from 2008 to 2012 were available.

6.5.7Scientific advice
6.5.7.1.Short term considerations
6.5.7.1.1State of the stock size

The SSB shows a decreasing trend over the analyzedd. In the absence of a precautionary reference
point the STECF EWG 13-09 is unable to fully evéduthe stock size status.

6.5.7.1.2State of recruitment

The highest recruitment values observed over thiegare in 1998, 2002-2003 and 2007. Since 20t¥, t
recruitment follows a decreasing trend and is eulyet the lowest level observed.

6.5.7.1.3State of exploitation

The exploitation level is currently above the legstimated to be sustainable. The referent pginsFequal
to 0.11. The current fishing mortality = 1.83 is higher thanyky. The exploitation is mainly concentrated
on age classes 0 and 1.

6.5.7.2.Management recommendations

EWG 13- 09 recommends the relevant fleets’ effod/ar catches to be reduced until fishing mortakty
below or at the proposed, Flevel, in order to avoid future loss in stock protity and landings. This

should be achieved by means of a multi-annual ne&magt plan taking into account mixed-fisheries
considerations.
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6.6. STOCK ASSESSMENT OF GIANT RED SHRIMP IN GSA9

6.6.1Stock identification and biological features
6.6.1.1.Stock Identification
Due to a lack of enough information about the $tmeg of giant red shrimp in the western Meditereane
this stock was assumed to be confined within thA%iSundaries (Figure 6.6.1.1).

The giant red shrimp@ristaeomorpha foliaceas mainly to be found in the epibathyal and mesoj
waters of the western Mediterranean

In the GSA 09 A. foliaceais more abundant in the Central Tyrrhenian (Ardrezet al, 1994) while lower
concentrations are present in the Northern Tyrdrerand in the Ligurian Sea, where this species
considerably over time (Orsi Relini and Relini, 598

01 - Nonthem Alboran Sea
02 - Alboran Island

03 - Southem Alboran Sea |
04 - 1

Figure 6.6.1.1. Geographical location of GSA 09.

6.6.1.2.Growth

In general the length-frequency distributions havpolymodal pattern, with 4-5 components for fermale
(adult modes of are less defined) and 2 comporientaales (Leonardi and Ardizzone, 1994).

Analysis on the size structure histograms relatmghe central-southern Tyrrhenian shown, partityl
spring, a highly differentiated structure. Both esabnd females are present in the young class#s,awi
certain prevalence of the latter. In the range f&2rto 38 mm a mode composed solely of males appear
and over 42 mm distribution is composed solelyeohdles. This characteristic highlights a differ@oide of
growth of the two sexes.

In the last decade different set of growth paramseteere estimated fok. foliaceain the Tyrrhenian sea
(Leonardi et al., 1994) but in this analysis wesedithe set of parameters obtained in the RED®qiroj
(FISH/2004/03-32) for the male and from the analysi size distributions data gathered during GRUND
surveys carried out in the GSA 9 for female.
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The feeding of red shrimpsA( foliacea, A. antennatysstudied by Brian (1931) in the Ligurian sea,
indicated the euryphagous feeding behaviour oflmespecies which alternate phases of active hgntith
phases in which they consume small benthonic praggrdere, 1972).

Red shrimps obtain food from an area of the seatwbktends vertically for several hundred metresi(O
Relini, 1984). Their diet includes both organismmsf the muddy bed and herbivorous organisms whseh u
surface plankton. The former inclu@phiocten abyssicolunwhich is probably useful to the shrimps as a
source of calcium with which to build their exosiein. The latter include the shrimps of the genuses
Pasiphaea, Sergestesid theEufasiacean Meganyctiphanes norvegittathe night these prey move up to
the surface waters for feeding needs, while dutilgday they remain near the sea bed (Orsi Retidi a
Wurtz, 1977).A. foliaceais quite voracious, possibly due to needs impdsethe rapid maturing of the
eggs, and is also capable of attacking shrimphe®lesionikagenus which can even measure up to 2/3 the
size of the aggressor. Food characteristics oftypis could entail a greater vulnerability of thjgecies in an
altered marine ecosystem (Orsi Relini, 1984).

6.6.1.3.Maturity
The reproduction period oA. foliacealasts from May to September, with a peak in thewrser (July-
August). Four stages of ovary maturity were degttiby using a macroscopic colorimetric scale (laad
Vacchi, 1989) and the mature ovaries can be resegnbecause initially they are grey coloured, with
increasingly dark shades until they become blaak, t the presence of carotenoproteins (Orsi Rehdi
Semeria, 1983).

Mature females are concentrated in the mesobathgbms from spring to autumn. The fertility Af
foliaceahas been estimated as being equal approximatdlBtof the fertility ofA. antennatugOrsi Relini

and Semeria, 1983). Analyses of the ultrastruabfitee ovary indicated cells arranged in a liAefoliacea

has a dome-shaped thelycum and characteristicchvdaio be compared to those of decapod crustaceans
with a closed thelycum, with coupling coincidingtivthe moult phases (Orsi and Relini, 1998a). Ihema

the spermatophore originates by passing througldefierent duct, and the spermatic mass is contaimad
chamber with “wings” at the edge that serve a [tote purpose.

In the Northern Tyrrhenian (Righini and Abella, #9%he smallest female with spermatophore had a
carapace length (CL) of 40 mm. In the Central Tgnihn (southern Tuscan Archipelago), the smallest
mature female measured 28 mm (CL), and the smatlagire male 29 mm (CL) (Mori et al., 1994). Mature
males were observed all year round. In the Ceiiyathenian (Latium), the size at first maturity36-31

mm for males and the smallest female with spernieta measured 33 mm (Leonardi and Ardizzone,
1994).

Female maturity ogive (Fig. 6.6.1.3.1) was obtainsithg commercial data gathered during in the ZDCE
grouping as mature, individuals belonging to theumty stage 2b (according to the MEDITS maturity
scale) onwards. The estimated size at first magttegulted about 34mm CL.
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Figure 6.3.1.3.1 Maturity ogive and proportion cdtore female of giant red shrimp in the GSA9.

Biological data gathered during MEDITS surveys @-2912) was used to estimate a sex ratio vectoy. (Fi
6.6.1.3.2). Smaller sizes were more representddrbgiles, instead between 33 to 39mm CL males become
predominant and from 40mm carapace length (CLptbgortion was totally to advantage of female.
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Figure 6.6.1.3.2. Sex ratio by length of giantsadmp in the GSA9

6.6.2Fisheries
6.6.2.1.General description of the fisheries
In the GSA 09 the giant red shrimfsistaeomorpha foliaceds one of the most important target species of
the otter bottom trawl fishery carried out on thaday bottoms of the upper and middle slope. Thenmai
fishing grounds are located in the central andrssut part of the GSA 09 (eastern Ligurian Sea,heont
and central Tyrrhenian Sea). The species is maxjoited by the trawl fleets of Porto S. Stefand &orto
Ercole, in Tuscany, and Fiumicino, Anzio, and Teima, in Latium.

As an example, Fig. 6.6.2.1.1 shows the landingsupi of effort (LPUE, kg/vessel/day) by the Pofo
Stefano trawl fleet, which is one of the fleetstdvigally targeting the giant red shrimp in the G88.
Seasonality fluctuations are a proper characterddtithe landings of this species, as shown byLiPEE
produced by the fleet of Porto S. Stefano in théodel991-2010. The highest catch rates are obddnve
late spring-summer; even though peaks due to tewent and other biological aspects do exist, thenma
factor affecting this seasonal pattern is the apatistribution of the fishing effort. In fact, thishing
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grounds where the giant red shrimp is targeteddi&tant from the coast, thus this fishery is stipng
influenced by the weather conditions (Sartor et24l03; Sbrana et al., 2003).
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Figure 6.6.2.1.1A. foliaceaLPUE of Porto Santo Stefano from January 1991 &y RD10.
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6.6.2.2.Management regulations applicable in 2010 and 2011
EC regulation 1967/2006 do not provide for a mimmlength size for this species. Italian national la

provided in the last years a fishing ban of a mavitich, for the Ligurian fleet, is enforced aftbetsummer
fishing season.

6.6.2.3.Catches
6.6.2.3.1.Landings
Total landings of giant red shrimps decreased fafyout 60 tons in 2006 to 24 tons in 2007, in 2008 a
2009 landings remain quite stable (around 30-4@)t@md then an increasing up to about 70 tons was
observed in 2011 followed by a new decrease IR0 (Fig. 6.6.2.3.1.1; Tab. 6.6.2.3.1.1). The iiagsl
are entirely taken by OTB fleets. Seasonality fliations are a proper characteristic of the landofghis

species, as shown by the LPUE produced by the @éeanta Stefano in the period 1991-2010 (Fig.
6.6.2.1.1).
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Fig. 6.6.2.3.1.1. Total landings (tons)Aristaeomorpha foliaceARS) in GSA 09 2006-2012.
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Tab. 6.6.2.3.1.1. Annual landings (tons) by fishteghnique in GSA 09 as provided through the dfici
DCF data call 2013.

YEAR | GEAR | FISHERY | LANDINGS
2006 OTB | MDDWSP 62.61
2007 OTB | MDDWSP 36.65
2008 OTB | MDDWSP 24.39
2009 OTB | MDDWSP 34.29
2010 OTB | MDDWSP 36.85
2011 OTB DWSP 17.62
2011 OTB | MDDWSP 50.81
2012 OTB | MDDWSP 52.38

6.6.2.3.2Discards

Discards data were available for the last four y¢2009-2012) and resulted negligible (Fig.6.6213.
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Fig. 6.6.2.3.2.1. Total landings and discards ahgred shrimpn GSA9 2006-2012.

6.6.2.3.3.Fishing effort

The trends in fishing effort by fishing technique disted in Tab.6.6.2.3.3.1 From 2004 until now #ffort
slightly decreased. (Fig. .6.6.2.3.3.1).
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Fig. .6.6.2.3.3.1 Trends in annual trawlers fish@ffiprt as nominal effort (kw*days) deployed in G2
from 2004 to 2012.

Tab. .6.6.2.3.3.1 Trends in annual fishing efferhaminal effort (kW*days) deployed in GSA 09 fr@®04
to 2012 as reported through the DCF official datih.c

COUNTRY | AREA | GEAR | 2004 2005 2006 2007 2008 2009 2010 2011 2012
ITA SA9 | DRB | 271634 | 264317| 219582 230204 381592 277250  22988£19990 | 136966
ITA SAY | FPO 1664 27551 9493 9919
ITA SA9 | GND | 15372 4992 62253 4431 14908 5871
ITA SA9 | GNS | 3758570| 3903858 3261681 3761065 3048710 325168817577 | 3711453 206179
ITA SA9 | GTR | 3279499| 3814735 3861839 2761471 2415273  304742®81409 | 3231880 28545(
ITA SA9 | LD | 453740 | 821542 | 930859] 523364 602955 365109  S5404 429722 | 399733
ITA SA9 | LS | 424132 | 495263 383146 118928 31420 31260 20773 6692 | 23739
ITA SA9 | T 6987 2494 2603 13785 4765
ITA SA9 | none | 1497515 1583872 93941y 637514 547250 615676 04882 | 422085 | 167761
ITA SA9 | OTB | 14820339 14700599 12404787 12782144 10693694176427| 11228001 10696166 99979
ITA SA9 PS | 1393298| 141203] 1147523 1116579 1032017 131819890104 | 1162692 110541
ITA SA9 PTM 4599 100

6.6.3Scientific surveys
6.6.3.1.MEDITS surveys
6.6.3.1.1Methods

MEDITS surveys were carried out from late springma summer and the sampling design was always
random depth-stratified in respect on five depthtat 10-50, 50-100, 100-200, 200-500 and 500-800 m
GOC 73 trawl net was used during the surveys. Theend mesh size was of 20 mm in MEDITS surveys.
Hauls duration was of 0.5 h for the hauls carrietl an the shelf (10—200m depth) and 1 h for thdshau
carried out on the slope (200-800m depth) fishirmugds. Details of sampling protocol can be foumd i
Bertrandet al (2002).

Based on the DCR data call, abundance and biomdgses$ were recalculated. In GSA 09 the following
number of hauls was reported per depth stratum. @&t3.1.1.1).
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Tab. 6.6.3.1.1.1. Number of hauls per year andnogtpatum in GSA 09, 1994-2012.

STRATUM 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2008 2006 2007 2008 2009 2010 2011 2012
GSA09_010-050 21 20 20 20 21 20 20 19 15 14 15 16 15 15 16 16 15 15| 15
GSA09_050-100 21 21 20 20 20 21 22 23 17 18 17 16 18 18 16 16 19 19| 19
GSA09_100-200 38 40 40 40 39 &9 38 38 30 30 30 31 29 30 31 31 29 29| 29
GSA09_200-500 40 40 42 42 41 41 42 41 32 33 36 35 36 37 34 34 35 35| 35
GSA09 _500-800 33 32 31 31 32 &2 31 32 26 25 22 22 22 20 23 23 22 22| 22

Total 153 153 153 153 153 153 153 153 120 120 120 120 120 120 12D 120 120 12(

Data were assigned to strata based upon the spowdisition and average depth (between shooting and
hauling depth). Catches by haul were standardiaesivept area. The abundance and biomass indices by
GSA were calculated through stratified means (Carght953; Saville, 1977). This implies weightingtiod
average values of the individual standardized estand the variation of each stratum by the resgect
stratum areas in each GSA:

Yst =X (Yi*Ai) / A

V(Yst) =X (A2 * si 2/ ni) / A2

Where:

A=total survey area

Ai=area of the i-th stratum

si=standard deviation of the i-th stratum
ni=number of valid hauls of the i-th stratum
n=number of hauls in the GSA

Yi=mean of the i-th stratum

Yst=stratified mean abundance
V(Yst)=variance of the stratified mean

The variation of the stratified mean is then expeesas standard deviation:
Confidence interval = Yst + V(Yst)

Length distributions represented an aggregatiom)saf all standardized length frequencies (subsampl
raised to standardized haul abundance per squarediers) over the stations of each stratum.

6.6.3.1.2.Geographical distribution patterns
The stock is more abundant in the southern parthef GSA (Tyrrhenian Sea) as showed in Figure
6.6.3.1.2.1a,b (from Ardizzoret al, Eds. CD-ROM Version)
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Fig. 6.6.3.1.2.11A. foliacea biomass 1994-1996, GSA 09 (Northern Tyrrheniaz) Se

6.6.3.1.3Trends in abundance and biomass
Fishery independent information regarding the sthtée giant red shrimp in GSA 09 was derived fri@
international survey MEDITS. Figure 6.9.8 display® estimated trend iA. foliacea abundance and
biomass in GSA 09. The estimated abundance anda®indices do not reveal a clear trend. In thingher
analyzed (2006-2012) indices showed a remarkabtease in 2010 both in terms of biomass and abwedan

indices (Fig. 6.6.3.1.3).
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Fig. 6.6.3.1.3A. foliacea MEDITS trends in biomass and density from 1992@42 in GSA 09 (200-800m
depth).

6.6.3.1.4.Trends in abundance by length or age

The following Fig. 6.6.3.1.4.1,2,3 display the sfiad abundance indices of GSA 09 in 1994-2012.
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Fig. 6.6.3.1.4.1 Stratified abundance indices bg,s1994-1997.
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6.6.3.1.5.Trends in growth

6.6.3.1.6.Trends in maturity

Fig. 6.6.3.1.4.3.Stratified abundance indices bg,s2006-2012.

No analyses were conducted during EWG-13-09.

No analyses were conducted during EWG-13-09.
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6.6.4Assessment of historic stock parameters
6.6.4.1.Method 1: SURBA
6.6.4.1.1 Justification

SURBA software was applied using MEDITS abundarsténates by length to get indicative patterns of
mortalities from fishery-independent data sourc&ENTS survey).

6.6.4.1.2Input parameters

The age groups were estimated by statistical agmgl(normal distribution) using the following guth
parameters:

Females: CL=72.0mm; K/year=0.40;fyear)=0.00

Males: CL.=42.7mm; K/year=0.77yfyear)=-0.27

Age slicing was computed by sex and humbers olitairds combined. A 4+ group was used.

Tab. 6.6.4.1.2.1. Age groups obtained after thiisstal age, slicing procedure and used as inp@&URBA.

Age groups Age groups
Year 1 2 3 4+ Year 1 2 3 4+
1994 36 40 21 8 2004 131 46 10 21
1995 48 32 23 8 2005 54 66 25 9
1996 43 55 19 11 2006 37 47 28 10
1997 59 41 26 10 2007 50 45 28 9
1998 98 55 21 14 2008 60 38 19 10
1999 118 54 1 20 2009 119 34 4 21
2000 112 53 24 14 2010 206 74 6 19
2001 41 56 24 9 2011 66 75 18 11
2002 30 30 25 9 2012 48 48 26 8
2003 45 51 17 13

The age group 0 was removed in the analysis dw@ertot fully recruitment to the gear. Natural matyal

vector was obtained as mean of the estimated valpege per sex using Prodbiom method (Abella.et al

1997).

Table 6.6.4.1.2.2 Main SURBA settings frfoliaceain the GSA 09.

Age

1

2

4+

M

0.58

0.44

0.38

0.34
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Natural mortality vector
Crorton o8 | 1 | 1 | 1
(Catchabilitigs estimation) 0.0523 0.0514 0.8411 0.9999
(manual deiiton : : : !
Mean weight by age and year
1994 0.01360 0.02653 0.03739 0.04566
1995 0.01042 0.02797 0.03845 0.0465%7
1996 0.01360 0.02699 0.0368pD 0.04782
1997 0.01159 0.02686 0.03816 0.04836
1998 0.01165 0.02675 0.03828 0.047%6
1999 0.01116 0.02605 0.03809 0.04744
2000 0.01109 0.02754 0.03762 0.04587
2001 0.01476 0.02637 0.0382y 0.04684
2002 0.01290 0.02675 0.03889 0.04819
2003 0.01234 0.02717 0.03708 0.04808
2004 0.01080 0.02761 0.03699 0.04692
2005 0.01399 0.02694 0.03762 0.04704
2006 0.01322 0.02671 0.03790 0.04686
2007 0.01226 0.02829 0.0378b 0.04706
2008 0.01109 0.02725 0.03863 0.04782
2009 0.01043 0.02757 0.03824 0.04697
2010 0.01091 0.02593 0.0375bH 0.04604
2011 0.01417 0.02592 0.03751 0.04617
2012 0.01248 0.02726 0.03711 0.04618

Model computation was made considering a relatstenation configuration

6.6.4.1.3 Results
Estimates of fishing mortality (i) and relative SSB for sex combined are presemt€i.6.6.4.1.3.1
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Figure 6.6.4.1.3.1. Relative estimates of fishingrtadity F,.; and spawning stock biomass (SSB) obtained
with SURBA.

SSB show peaks with a period of about 5 yearsadske in the study period (2006-2012) varying befwa
minimum of about 0.6 to a maximum of about 1.601Q@

Smoothed comparative scatterplot at age and ceborparison results are showed in Fig. 6.6.4.1.3.2

Retrospective analysis results showed high variglphattern. Recruitment showed peaks with a cydle
about 5 years (Fig. 6.6.4.1.3.3).

Residuals by age varied without any remarkabledt(€ig. . 6.6.4.1.3.3).

Finally a summary of the main SURBA outputs arevgtbin Fig. . 6.6.4.1.3.4.
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Arisfol,in,gsa9,medits: Original (points) and smoothed (lines) log indices
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Fig. 6.6.4.1.3.2Scatter plots of log indices atssmutive ages and cohort comparison by SURBA
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Fig. 6.6.4.1.3.3. Retrospective analysis and redsdoly ages output of SURBA.
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Fig. 6.6.4.1.3.4. Main outputs of SURBA model.

6.6.4.2.Method 2: XSA
6.6.4.2.1 Justification

The assessment of giant red shrimp in the GSA 89bkan performed during EWG 11-12 in Larnaka using
LCA approach by VIT. In this last data call datanfr 2006 to 2012 have been provided and, sincdijriee
series in long enough to cover the mean life sgaheospecies during EWG 13-09 was possible tosasse
this species by XSA approach.

6.6.4.2.2nput parameters
Data from DCF provided at EWG-13-09 contained infation on giant red shrimp landings and the
respective size structure for 2006-2012 were uBetdil length frequencies were splitted by sex usirsgx-
ratio vector per length class and the relative dig&ibutions were obtained using the statistidadirsy
routine (Fig. 6.6.4.2.2.1). Age distributions bk seere summed up and the analysis was carriedeout s
combined. A vector of natural mortality value byeagas obtained using PRODBIOM (Abella et al., 1997)
MEDITS survey indices were used for the tuning.
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Fig. 6.6.4.2.2.1 Statistical age slicing for fem@édt) and male (right) of\. foliaceain the GSA 09 for 2011.
Catches in numbers were rescaling using Sum Ofuetambrrection (SOP).

In figure 6.6.4.2.2.2 are showed catches in numimgege and percentage of rescaling factor.

1400

0 1400 -
Catcb\ln numbers

1200 // \ 1200 -
——2006

1000 1000 4
——2007

——2008 800 4
— 2009 600 -
——2010

400 -

——2011

Catch in numbers by

——age 0
800

age 1

600 - ——age 2

thousands
thousands

—1ge 3
400 e

——age 4
200 -

4 ——age 5+
2012 200 €

T T T T P——
age 0 age 1 age 2 age 3 aged  age 5+ 0 y y T y y y 1
Age 2006 2007 2008 2009 2010 2011 2012
Year

Fig. 6.6.4.2.2.2. Catch in numbers by age and ysed in the XSA.

The other inputs are reported in the tables below:

Table 6.6.4.2.2.1 Catch in numbers by age anduysad in XSA and SOP correction factor.

Catch in numbers (thousands) ( 1 2 3 4 b+ SOP
2006 22 | 156 | 1295 266 | 10| 1 0.09
2007 15 | 62 613 249 | 30| 3 0.29
2008 8 374 | 336 191 | 18| 3 -0.06
2009 10 | 278 | 610 214 | 25| 4 -0.04
2010 47 | 848 | 664 132 | 7 1 -0.07
2011 14 | 761 | 1298 275 | 28| 3 0.13
2012 11 | 618 | 1154 263 | 39| 4 -0.06
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Table 6.6.4.2.2.2. Mean weigths at age used iX8# (both in catch and stock).

Weight at age (kg 0 1 2 3 4 5+
2006 0.004| 0.020 0.035 0.052 0.070 0.090
2007 0.004| 0.019 0.033 0.051 0.069 0.087
2008 0.009| 0.012 0.03) 0.044 0.056 0.087
2009 0.007| 0.013 0.03] 0.045 0.051 0.089
2010 0.006| 0.012 0.03) 0.048 0.060 0.085
2011 0.004| 0.015 0.032 0.051 0.065 0.090
2012 0.007| 0.013 0.027 0.040 0.054 0.090

Table 6.6.4.2.2.3. Indices from MEDITS survey uselSA.

Survey indices (n/kf) 0 1 2 3 4 | 5+
2006 264 | 12.14 | 22.78 1031 2.74 0.44
2007 237 | 21.65| 19.15 11.16 4.07 1.00
2008 1159 | 2457 | 14.48 3.81 0.86 0.20
2009 15.37 | 76.87 | 9.18| 235 1.36 0.50
2010 109.69| 103.50 43.20 5.4 1.98 042
2011 3.31 | 40.23| 47.65 7.23] 1.20 0.43
2012 3.48 | 33.83| 41.62 18.78 1.38 0.91

Table 6.6.4.2.2.4. Proportion of matures ate agéd us XSA.

Maturity
AgeO | Agel | Age2 | Age3 | Age4 | Age5+
0 0.6 1 1 1 1

Table 6.6.4.2.2.5. Natural mortality at age used3A.

Natural mortality
AgeO | Agel | Age2 | Age3 | Age4 | Age5+

128 | 0.58| 0.44 038 0.3¢4 0.3

LA

Table 6.6.4.2.2.6. Growth and length weight refegtops parameters used in PRODBIOM.

Female| Male
Linf 72 42.7
K 0.4 0.77
t0 0 -0.27
a | 0.0013| 0.004]
b 2.67 2.35

L4
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6.6.4.2.3.Results
XSA was run setting shrinkage at 0.5, 1.0, 2.0hvitese main settings min.nse=0.3, fse=1.0,rage=1,
gage=2, shk.n=TRUE, shk.f=TRUE, shk.yrs=5, shk.age8s showed by Fig. 6.6.4.2.3.1 the three differe
settings produced quite similar estimates of régremt and SSB.

Stock spawning biomass Recruitment
1 1 1 1 1 1 1 1 1 1 1 1 1 1
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140 | r
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Fig. 6.6.4.2.3.1 Estimates of recruitment and S8&eu different shrinkage settings

Model with 1.0 shrinkage was adopted as final mailete it produced relatively small residuals, with
clear trend in their distribution (Fig. 6.6.4.23.2
Proportion at age by year Sh1.0
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Fig. 6.6.4.2.3.2 Bubble plot of resisualds of moslel.O0

Table 6.6.4.2.3.1 Log catchability residuals by agd year (Sh1.0)
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Log catchability residuals

Age| 2006 | 2007| 2008 2009 2010 2011 2042
0 0.079| -0.058| 0.072| -0.101| 0.142| -0.099| -0.031
1 | -0.517| 0.097|-0.034| 0.508| 0.270| -0.373| 0.018
2 | -0.096| 0.011| -0.208| -0.533| 0.532| 0.306]| -0.029
3 0.194| 1.134| -0.105| -0.593| 0.360| 0.205| 0.653
4 0.187| 0.124| -0.074| 0.043| 0.177| 0.004| -0.193

The following Table 6.6.4.2.3.2 lists estimates fecruitment and spawning stock biomass (SSB) as
estimated by XSA from 2006 to 2012. The annualdyietluding discards is also showed.

During 2006-2012 SSB oscillated between a minimdimbmut 65 tons (2008) to a maximum of about 161

tons (2011).

The largest year classes were observed in 2009{2WLMillions) followed by a decreasing phaseassb
in table 8.4.4.1.4.1. Trend in recruitment from X&An line with the MEDITS trend that shows a péak
2010 (see Fig. 6.6.7.1.2.1).

Table 6.6.4.2.3.2 Yield, Recruitmen and SSB esesialy XSA 2006-2012 (Sh1.0)

Yield(t) | R(age0)| SSB(t)
2006 63| 6556 142
2007 36| 9267 93
2008 24| 11331 65
2009 34| 20322 81
2010 37| 20801, 104
2011 69| 11690, 161
2012 52| 9841, 126
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Table 6.6.4.2.3.3 Fishing mortality by age and yesdimated by XSA.

Age

2006

2007

2008

2009

201D

2011 2012

0

0.006

0.003

0.001

0.001

0.004| 0.002

0.002

1

0.088

0.047

0.216

0.126

0.224] 0.194

0.294

1.335

0.914

0.567

1.068

0.761| 1.022

0.780

0.894

1.669

1.209

1.316

0.974| 1.242

0.784

0.143

0.266

0.591

0.581

0.137| 0.696

0.694

0.143

0.266

0.591

0.581

0.137| 0.696

0.694

Fl-3

0.772

0.877

0.664

0.837

0.653] 0.820

0.619

Table 6.6.4.2.3.4 Stock in numbers (thousandsnastid by age and year.

12

Age | 2006 | 2007/ 2008 2009 2010 2011 20
0 | 6556|9266| 11331| 20322| 20801| 11690| 9841
1 | 2486|1811 2569| 3146| 5645| 5759| 3243
2 |2190|1275] 968| 1158| 1553| 2526| 2655
3 544 371 329| 354 256| 468| 585
4 89| 152 48 67 65 66| 92
5+ 9 15 8 11 9 7 9
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Fig. 6.6.4.2.3.3 Estimated recruitment, Fbar(&3) SSB by year

6.6.5Long term prediction
6.6.5.1.Justification
Yield per recruit analysis has been conducted byma®f VIT softare using the data of 2011 to coraphe
estimated BRPs with those estimated by FLBRP reutin

6.6.5.1.1.Input parameters
Analysis was computed by sex separated using leingtiuency distribution of 2012 and using the same
input parameters used for XSA

6.6.5.1.2.Results
The resulting YpR (gr.) and SSBpR(gr.) are illustdhin the Fig.6.6.5.1.2.1 while in table 6.6.5.are
reported the estimated values gfdnd F,, using VIT and XSA.
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Fig. 6.6.5.3.1 LCA outputs: Yield per recruit pecruit and SSB per recruits curves/offoliacea in the
GSA 09.

Table 6.6.5.1.2.1. Comparison of estimated vali®és pand FEy.nsUsing XSA and VIT.

MethOd E).:l Fcurrent(ages-S)
XSA (2006-2012) 0.365 0.692
VIT (2012) 0.395 0.677

No differents were observed between estimated sand FLR BRP estimation was choose for advice.

6.6.6Data quality

Commercial data by age were not very useful bectheseabundance by age in older age class seemed not
correct (i.e. overestimated) as well as the mengtheby age seemed. Thus the assessment wereingn us
data by length. Length distribution of discardsesled in the 2009 was not considered in the arslysi
because represented in a very high percentage lgyoae length class (22mm CL) and the discard total
weight was overestimated (about 2 tons) possibéytduhe application of a wrong rising factor. Doéssue

with the JRC database, MEDITS data is providedctliydy the researchers of the GSA 09.

6.6.7 Scientific advice
6.6.7.1.Short term considerations
6.6.7.1.1.State of the stock size
Stock assessment has been computed by XSA using da@Fof landings at age (2006-2012). Results
obtained did not show a clear trend in the stozk.SMEDITS survey indices show a variable pattern o
abundance and biomass without a clear trend. Inpémed analyzed indices of biomass and abundance
showed a remarkable increase in 2009-2010. Singeaeuautionary level for the stock of giant redrsiprin
GSA 09 was proposed, EWG 13-09 cannot evaluatestbek status in relation to the precautionary
approach.

6.6.7.1.2 State of recruitment

To evalutate the state of recruitment the XSA ougmd index of recruitment estimated with MEDITS
surveys were compared.
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Both approach indicate that in the 2008-2011 pesimimportant recruitment took place with a maiakpim
2010.

6.6.7.1.3.State of exploitation
EWG 13-09 proposesyfiages13<0.36 as limit management reference point consistétht high long term

yields (Fusy proxy).

According to the F estimates obtained using XSAweF (13 (0.69) was above the average estimatgd F
values. In this case, the stock would not appeéetable to sustain the current level of fishinfprefin the
GSA 09 and thus EWG 13-09 considers the stock expited unsustainably.

6.6.7.2.Management recommendations

EWG 13-05 recommends the relevant fleets catchdéomaeffort to be reduced until fishing mortality i
below or at the proposed leveldy, in order to avoid future loss in stock produdtivand landings. This
should be achieved by means of a multi-annual memagt plan taking into account mixed-fisheriescffe
Catches and effort consistent withisk- should be estimated.
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6.7. STOCK ASSESSMENT OFHAKE IN GSA 10

6.7.1Stock identification and biological features
6.7.1.1.Stock Identification

The stock of European hake was assumed in the haesdof the whole GSA 10, lacking specific
information on stock identificatiorM. merlucciusis with red mullet and deep-water pink shrimp & ke
species of fishing assemblages in the central-sowuthyrrhenian Sea (GSA 10) (Figure 6.7.1).

Figure 6.7.1Geographical location of GSA 10.

European hake is generally also ranked among spedib higher abundance indices in the trawl susvey
(e.g. Spedicatet al, 2003). It is a long lived fish mainly exploitbég trawlers, especially on the continental
shelves of the Gulfs (e.g. Gaeta, Salerno, Palebubplso by artisanal fishers using fixed gearnégs,
bottom long-line).

Trawl-survey data have evidenced highest biomatiséa on the continental shelf of the GSA 10 (100-2
m; Spedicato et al., 2003), where juveniles (Iéss1t12 cm total length) are mainly concentratediriou
autumn trawl surveys, one of the main recruitmertes of this species is observed. Two main raoarit
events (in spring and autumn; Spedicato et al. Af8reported in GSA 10 as for other Mediterrareraas
(Orsi Reliniet al, 2002). European hake is considered fully reeduiio the bottom at 10 cm TL (from
SAMED, 2002). The length structures from trawl syw are generally dominated by juveniles, whilgdar
size individuals are rare. This pattern might ls® a@lue to the different vulnerability of older fighbella and
Serena, 1998) beside the effect of high exploitataies. The few large European hake caught daravg
surveys are generally females and inhabit deeptsrsialrhe overall sex ratio (~0.41-0.47) estimdtech
trawl survey data is slightly skewed towards males.

6.7.1.2.Growth

Estimates of growth parameters were achieved dihedSAMED project (SAMED, 2002) by the analysis
of length frequency distributions. Historicallyetfiollowing von Bertalanffy parameters were estinaby

sex: females L=74.2 cm; K=0.178; st -0.20; males: L=46.3cm; K=0.285; ;t -0.20. In the DCF
framework the growth has been studied ageing figlotolith readings using the whole sagitta and thin
sections for older individuals. Length frequencytdbutions were also analyzed using techniques as
Batthacharya for separation of modal components.diiserved maximum length of European hake was 88
cm for females and 58 cm for males both registéredhe landings (bottom long-lines). DCF Von
Bertalanffy growth parameters for each sex weneneséd from average length at age using an itexaton-

liner procedure that minimizes the sum of the sgudifferences between observed and expected values
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(excel): females: 4=97.9 cm, K=0.135,0t -0.4; males: L=50.8 cm, K=0.25,,t -0.4. Parameters of the
length-weight relationship were a=0.00350, b=32fémnales and a=0.0086, b=3.215 for males, fortteng
expressed in cm (Fig. 6.7.2).

M. merluccius - females M. merluccius - males
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Fig. 6.7.2. Von Bertalanffy growth functions fonfele and male of hake in the GSA 10.

6.7.1.3.Maturity

A proxy of size at first maturity was estimatedtire SAMED project (SAMED, 2002) using the average
length at stage 2 (females with gonads at devejogtiage) that indicates an average length of ad@wim.
According to the data obtained in the DCF of 2a08, proportion of mature females (fish belongingh®
maturity stage 2b onwards macroscopically classifising a 8 stage scale (MEDITS-Handbook_2007.v5)
by length class in the period 2006-2008 is repontetihe table below together with the estimatedumityt
ogive which indicates alsqs0f about 33 cm (£0.27 cm) (Fig. 6.7.3). These esttrd are similar to those of
2003-2005 (Lm50%=32.9+0.8; MR=6.410.9).

M. merluccius females

1.0 -
Proportion of mature fema Lm50% =33.2 + 0.27 cm O

TL (cm) D TL (cm) P 0g{-MR =64£029em _______ A4 |
2C 0.02¢ 2¢ 0.24:
21 0.02] 3C 0.40 cosd oo
22 0.01! 31 0.37
23 0.012 32 0.48: 03 1
24 0.0¢ 33 0.56:
2t 0.09! 34 0.667 00
2€ 0.11¢ 3E 0.72: ' ‘ ‘ ‘ ‘ ‘ ‘ ‘
> 0.06: 3¢ 0.00¢ 10 15 20 25 30 35 40 45 50
2€ 0.16¢ 37 0.73 TL (cm)

Fig. 6.7.3. Maturity ogive and proportions of matdemale of hake in the GSA 10 (MR indicates thHtedince Lmsey
LMasop).

The sex ratio is about 1:1 up to the size of 35amoyve that females are prevailing (Fig. 6.7.4).
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Fig. 6.7.4. Sex ratio for females and males bytleng

6.7.2Fisheries
6.7.2.1.General description of the fisheries

European hake is mostly targeted by trawlers, at by small scale fisheries using nets and bottmg-
lines. Fishing grounds are located on the sofinagtof continental shelves and the upper part oficental
slope along the coasts of the whole GSA. Catclmn frawlers are from a depth range between 50-60 an
500 m and hake occurs with other important commkrspecies adllex coindetii M. barbatus P.
longirostris Eledonespp.,Todaropsis eblangd.ophiusspp.,Pagellusspp.,P. blennoidesN. norvegicus

6.7.2.2.Management regulations applicable in 2012

Management regulations are based on technical messllosed number of fishing licenses for thet fteal
area limitation (distance from the coast and degthprder to limit the over-capacity of fishingeét, the
Italian fishing licenses have been fixed since Itie eighties. Other measures on which the manageme
regulations are based regard technical measuresh(snee) and minimum landing sizes (EC 1967/06).

After 2000, in agreement with the European Commolic? of Fisheries, a gradual decreasing of thetfle
capacity was implemented. Along northern Sicily steawo main Gulfs (Patti and Castellammare) have
been closed to the trawl fishery up 200 m depii;esil990. In the GSA 10 the fishing ban has nohbee
mandatory along the time, and from one year toother it was adopted on a voluntary basis by fisher
whilst in the last three years it was mandatorygd®ding long-lines the management regulations ased

on technical measures related to the number ofdranll the minimum landing sizes (EC 1967/06), lessid
the regulated number of fishing licences.

In 2008 a management plan was adopted, that fordsaweduction of fleet capacity associated with a
reduction of the time at sea. Two biological conation zone (ZTB) were permanently established02
(Decree of Ministry of Agriculture, Food and ForgsPolicy of 22.01.2009; GU n. 37 of 14.02.2009neO

is located along the mainland, in front of Sorregpéminsula in the vicinity of the MPA of Punta Caanplla
(Napoli Gulf, 60 km, within 200 m depth) and a second one is alongctiests of Amantea (Calabrian
coasts, 75 kfup to 250 m depth). In these areas trawling iiflsen and other fishing activities are
allowed under permission. Since June 2010 the rimgdemented in the EU regulation (EC 1967/06)
regarding the cod-end mesh size and the operastande of fishing from the coasts are enforced.

6.7.2.3.Catches
6.7.2.3.1Landings

Available landing data are from DCF regulations. ®\W3-09 received Italian landings data for GSA $0 b
fishing gears, which are listed in Table 6.7.1.

The landings fluctuates around 1,100 and 1,600 witisthe maximum in 2006 and the minimum in 2012.
Most part of the landings of hake is distributeth@t homogenously between trawlers, nets (GNS am) G
and longlines (LLS).

156



Table 6.7.1. Annual landings (t) by major gear ty@04-2012.

Species GEARFISHERY 2004 2005 2006 2007 2008 2009 2010 2011 2012
HKE GND SPF 7
HKE GNS DEMF 177 294 326 213 311 282 431 287 311
HKE GTR DEMSP 202 124 148 157 68 107 202 153 138
HKE LLS DEMF 266 269 288 240 232 247 184 318 214
HKE OTB DWSP 7
HKE OTB DEMSP 186 307
HKE OTB MDDWSP 300 612 105
HKE OTB  Aggregate 759 641 501 441 475 443

Total 1138 1299 1522 1251 1112 1077 1292 1200 1082

6.7.2.3.2Discards

The discards of hake in the GSA 10 are reporte@®®6, 2009-2012, oscillating between 28 tons 6620
and 118 tons in 2012.

6.7.2.3.3Fishing effort

The trends in fishing effort by year and major ggge is listed in Table 6.7.2. and shown in figérg.5.
The total fishing effort in kWdays from 2004 to 20i decreasing.

Table 6.7.2. Trend in fishing effort (kW*days) fitre GSA 10 by fleet level, 2004-2012.
Sum of NOMINAL_EFFORT (kw*Days)

GEAR

AREA YEAR GNS GTR LLS OoTB PTM Total

SA 10 2004 4049992 3310756 4563626 8070376 6173 20000923
SA 10 2005 5028180 1740353 1812527 8029362 16610422
SA 10 2006 2954204 4295352 1436447 7500584 16186587
SA 10 2007 2154086 3857329 1204444 7287211 14503070
SA 10 2008 2489588 3170122 1314719 6080915 13055344
SA 10 2009 2551250 2502975 888264 6286555 12229044
SA 10 2011 2965530 2608589 1485904 5595272 12655295
SA 10 2012 2536182 2697356 1051670 6051158 902 12337268
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20000000 1
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Figure 6.7.5. Trend in nominal fishing effort fawetpulled fleet, from 2004 to 2012.
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6.7.3Scientific surveys
6.7.3.1.Medits
6.7.3.1.1Methods

According to the MEDITS protocol (Bertramd al, 2002), trawl surveys were yearly (May-July) cadrout,
applying a random stratified sampling by depthttata with depth limits at: 50, 100, 200, 500 a0@ &;
each haul position randomly selected in small gelasaand maintained fixed throughout the time).|Hau
allocation was proportional to the stratum areae §ame gear (GOC 73, by P.Y. Dremiere, IFREMER-
Sete), with a 20 mm stretched mesh size in theecalj-was employed throughout the years. Detail¢a da
on the gear characteristics, operational paramatedgperformance are reported in Dremiere and Fioie
(1996). Considering the small mesh size a compé&tention was assumed. All the abundance data (@umb
of fish per surface unit) were standardized to sgjudometer, using the swept area method.

Based on the DCF data call, abundance and biomdgses were recalculated. In GSA 10 the following
number of hauls was reported per depth stratumléTaiz.3.).

Table 6.7.3. Number of hauls per year and dep#tuwstrin GSA 10, 1994-2012.

STRATUM 1994 1995 1996 1997 1998 1999 2000 2001 2200 2003
GSA10_010-050 7 8 8 8 8 8 8 8 7 7
GSA10_050-100 10 10 10 10 10 10 10 10 8 8
GSA10_100-200 17 17 17 17 17 17 17 17 14 14
GSA10_200-500 22 23 22 22 22 22 22 24 18 18
GSA10_500-800 28 27 28 28 28 27 28 26 23 23

STRATUM 2004 2005 2006 2007 2008 2009 2010 2011 2201
GSA10_010-050 7 7 7 7 7 7 7 7 7
GSA10_050-100 8 8 8 8 8 8 8 8 8
GSA10_100-200 14 14 14 14 14 14 14 14 14
GSA10_200-500 18 18 18 18 19 18 18 18 18
GSA10_500-800 23 23 23 23 22 23 23 23 23

Data were assigned to strata based upon the spowtisition and average depth (between shooting and
hauling depth). Catches by haul were standardzé&® tminutes hauling duration. Hauls noted as waéde
used only, including stations with no catches dfehaed mullet or pink shrimp (zero catches ar&uinhed).

The abundance and biomass indices by GSA were lamduthrough stratified means (Cochran, 1953;
Saville, 1977). This implies weighting of the awggavalues of the individual standardized catchestha
variation of each stratum by the respective stratoeas in the GSA:

Yst =% (Yi*Ai) / A
V(Yst) =X (A2 * si 2/ ni) / A2

Where:
A=total survey area
Ai=area of the i-th stratum
si=standard deviation of the i-th stratum
ni=number of valid hauls of the i-th stratum
n=number of hauls in the GSA
Yi=mean of the i-th stratum
Yst=stratified mean abundance
V(Yst)=variance of the stratified mean

The variation of the stratified mean is then expeesas + standard deviation.
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It was noted that while this is a standard apprptehcalculation may be biased due to the assomgpuver
zero catch stations, and hence assumptions ovedisitbution of data. A normal distribution is eift
assumed, whereas data may be better describediélyaadistribution, quasi-poisson. Indeed, data ivay
better modelled using the idea of conditionality éime negative binomial (e.g. O'Briet al 2004).

Length distributions represented an aggregatiom)sf standardized length frequencies distributimised
to standardized haul abundance per square km loeestations of each stratum.

6.7.3.1.2Geographical distribution patterns

The geographical distribution pattern of Europeakehhas been studied in the area using trawl-sutaty
and applying geostatistical methods. In these studoth the total abundance indices (Lembo el9&88a)
and the abundance indices of recruits were analftsmtiboet al, 1998b, 2000). The higher concentration
of recruits in the GSA 10 were localised in thethem side (Gulfs of Napoli and Gaeta). Recenthestibns
have confirmed the presence of important zone doruits in the northernmost part of the GSA, altifou
sites with a high probability of locating a nursexgpeared also along the coasts of southern patteof
mainland and North Sicily. From GRUND data (autusurvey) the higher abundance of recruits were
instead localised in the central part of the G38n@ the mainland coasts. Persistence of the nueseas
along the time was estimated from the indicatagikg (figure 6.7.6).

GSAL o_Ni%'_"
L 1

GSAL0 N2

GSA10_N3 &5
M. merluccius (0-600 m) M. merluccius (0-600 m)

Contour of Persistence Index Contour of Persistence Index

/\/06-1 /\/06-1

Medits 2001 Reclute  (N/kmq ) Grund 2005 Reclute  (N/kmq )

[Jo-s [ Jo-64

[ _|6-28 [_J64-129

[ ]28-56 [ ]129-644

[ 56 - 281 [ 644 - 1288

I 281 - 563 I 1288 - 2577

I 563- 1125 I 2577 - 3865

I 1125 - 1688 Il 3865 - 6442 ¢
I 1688 - 2250 o I 6442 - 11920 o
I 2250 - 2813 ot s I 11920 - 16653 o9
[ |NoData % [___|NoData %

Fig. 6.7.6. Nursery of hake with the persistencaglime.

6.7.3.1.3Trends in abundance and biomass

Fishery independent information regarding the staftethe hake in GSA 10 was derived from the
international survey MEDITS. Figure 6.1.3.1.3.1pthys the estimated trend of hake abundance and
biomass indices standardized to the surface uitarGSA10. Indices from MEDITS trawl-surveys shamv
increasing pattern up to 2009, although variabisthigh, and a decrease in 2012 (Figure 6.7.7).
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Fig. 6.7.7. Trends in survefrigure 6.7.7 Abundance and biomass of hake in GSA 10 derivent EDITS (dotted
lines indicated standard deviation).

6.7.3.2.Grund
6.7.3.2.1Methods

Since 2003 Grund surveys (Relini, 2000) was coratliasing the same vessel and gear in the whole GSA.
Sampling scheme, stratification and protocols vegm@lar as in MEDITS. All the abundance data (numbe
of fish and weight per surface unit) were standadito square kilometer, using the swept area rdetho

6.7.3.2.2Geographical distribution patterns

Mapping of the hake recruits obtained applying thdicator kriging technique with contouring that
represents probability (in percentage) is repaniddle STECF_SGMED 02 2009 report.

Trends derived from the GRUND surveys are shownFigure 6.7.8. Abundance indices increased
significantly (p<0.05 on In-transformed data), asllvas recruitment indices, while biomass indicesev
almost stationary.
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Fig. 6.7.8. Abundance and biomass indices of hakB3$A10 derived from GRUND surveys. Recruitment
indices (N/knd) with standard deviation are also reported.

6.7.3.2.3Trends in abundance by length or age

No trend in the mean length was observed in MED$§U8vey (Figure 6.7.9.), nor at the third quantile
lengths as obtained from the length structures RUSD time series from 1994 to 2006 (Figure 6.7.10.)
However the mean length of older fish is reduced@ithe time.
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Fig. 6.7.9. Mean length, variance and quantilessddrfrom the MEDITS length compositions.
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The following Fig. 6.7.11, 6.7.12 and 6.7.13 digplae stratified abundance indices of GSA 10 in4t99

1999, 2000

-2005, 2006-2012.

161



GSA10 1954 G5A10 1995

200 200
150 150
o - 100
50 |||| 50 |‘ h
§ .l |"||I]I1I|Iil|luu... SERTREp T — .|I|| |||l|ll1||t|uuu.... i
CRE R O S - S - TR . fTAYRelaRRIRTRAR
- - m - - — - ru i =
Total length [em) Toral length (cm)
GSAL0 15956 GSAL0 1557
200 200
150 150
100 100
) ||| | ) |“‘| ||||
o _...|I|| I]Illlunuu..........____.._.__..... R o Ill | Illl,lnluu..,....u_.._._._.__...._,........
SRR RARRIARS TeReYE LR cHmpegaAR IR PRGN
= = Lo i L "M - = — = =] m ™
Total length [em) Toral length [cm)
GSAL0 15958 GSAL0 15959
200 200
150 150
100 100
al S0 d l
o = ']Ill I I.IIII...\..uu.l.l.—....,._-_._.__.,__._.___T____. i v 2 0 e ..l|| ! Illlllll,ll'ldn ihll.ll-ln..._‘.-_____.____.l_ AP
SRR RYARR AR E AR eYR R R R R
— - . i P ” o £ 3 -t - . r- ™
Totat length [cm) Total length [cm)

Fig. 6.7.11. Stratified abundance indices by si#8§4-1999.
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Fig. 6.7.12. Stratified abundance indices by 2062-2005.
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Fig. 6.7.13. Stratified abundance indices by 20§6-2012.

— Trends in growth
No analyses were conducted.

—  Trends in maturity

No analyses were conducted.

6.7.4Assessment of historic stock parameters
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6.7.4.1. Method 2: XSA
— Justification

The assessment of hake in GSA 10 has been preyidaske applying VIT, Aladym and Surba. Extended
Survivors Analysis (XSA — Darby and Flatman, 1984} been used for this stock during this EWG fer th
first time. Age range from O to 6+ was used. Didcams included in the analysis. Since no discard wa
available for 2006 and 2007, an estimate basedenength structure of the previous and followirgaly

discards has been done.

— Input parameters

For the assessment of hake in GSA 10 the DCF alffdata on the length structure has been usedO# S
correction has been applied. The age distributias been estimated using the knife-edge slicing odeth
(LFDA algorithm) with the growth parameters pregsehin table 6.7.8. A sex-combined analysis wadeaghrr
out. The maturity at age has been estimated usiegraturity at length transformed to ages by dicin
procedure. The natural mortality has been calcdlategng PRODBIOM (Abella, 1998). The survey indices
from MEDITS data from 2006 to 2012 have been usedhie tuning.

The age distribution is showed in figure 6.7.14 taide 6.7.4.
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Fig. 6.7.14. Catch in numbers (including discarglabe and year used in the XSA.

Table 6.7.4. Catch in numbers (thousands, includisgards) by age and year used in the XSA.

Age 2006 2007 2008 2009 2010 2011 2012
0 15744.09 20384.99 13856.90 24895.72 13061.99 10180.31 15987.94

1 6355.47 4805.31 3864.78 3168.18 6267.74 3711.84 489559

2 561.95 450.83 367.62 158.03 723.65 506.61 448.69

3 89.08 121.90 138.01 46.70 65.76 175.42 117.39

4 34.83 41.13 54.33 34.42 6.68 46.21 17.59

5 19.02 9.26 22.07 10.44 8.89 23.24 5.00

6+ 0.00 1.54 4.17 7.32 6.35 5.91 1.13

Table 6.7.5. Weights at age (kg) used in the XSedufor the stock and the catch).

Age 2006 2007 2008 2009 2010 2011 2012
0 0.020 0.018 0.018 0.018 0.016 0.016 0.016
1 0.115 0.118 0.118 0.122 0.108 0.129 0.120
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2 0.430 0.471 0.469 0.439 0.481 0.443 0.458
3 1.200 1.195 1.115 1.192 1.101 1.164 1.106
4 1.935 1.813 1.918 1.881 2.007 1.860 1.920
5 2.760 3.003 2.723 2.821 2.935 2.684 2.991
6+ 2.760 5.921 3.730 3.763 4.379 4.262 4.058

Table 6.7.6. Indices from MEDITS survey used inX8A (numbers * square km).

Age 2006 2007 2008 2009 2010 2011 2012
0 1250.42 1907.19 1544.78 1890.43 813.51 639.35 907.40

1 99.67 51.52 92.69 78.11 131.46 67.18 56.44

2 2.32 0.95 2.97 0.38 1.46 2.45 2.37

3 0.49 0.97 1.52 0.32 0.30 1.20 0.29

4 0.00 0.14 0.00 0.00 0.17 0.00 0.00

5 0.00 0.14 0.00 0.32 0.15 0.00 0.16

6+ 0 0 0.4 0 0.24 0 0

In table 6.7.7 the natural mortality vector from@®BBIOM and the maturity vector are shown.

Table 6.7.7. M at age and proportion of maturesgatused in the XSA.

Age0 Agel Age?2 Age3 Aged Age5 Age6+
Natural mortality 1.16 0.53 0.4 0.35 0.32 0.3 0.3
Maturity 0 0.19 0.86 1 1 1 1

Table 6.7.8. Growth parameters and length-weidhatiomship coefficient used in PRODBIOM.

Lint k o a b
104 0.2 -0.01 0.00437 3.1542

— Results

The XSA run with the following settings has beenfgened:

- Catchability (rage) independent on stock sizeafbages.

- Catchability (qage) independent of age for age§>

- Minimum standard error for population estimateswed from each fleet = 0.300.
- Shrinkage of the mean (fse): 2.

Sensitivity analysis have been performed with $fBhe mean to which the estimates are shrunk equal
0.5, 1, 1.5 and 2 and the run with 2 has been chosehe basis of the residuals and of the retaisge
analysis.

The log-catchability residuals at age and the spieotive analysis results are shown in figure 6.add
figure 6.7.16.
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Figure 6.7.15. Log-catchability residuals at agetie tuning index, XSA of hake in GSA 10.
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Figure 6.7.16. Retrospective analysis for hake 3AGO0.

The residuals show a slight age trend in 2008 buttlee overall the absolute values are low. The
retrospective analysis on the other hand doesoivsiny pattern.

Both the Fa0-5)and the SSB are fluctuating without any trend. @&herage F;, along the time series is 0.98,
with a minimum of 0.7 in 2009 and a maximum of 1i12008 (Table 6.7.9 and Figure 6.7.17). The SSB i
about 1,000 t in 2012, being the average alondithe series equal to 1093. The recruitment haghtbt
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decreasing trend, even if in 2012 it increasedragaia value equal to 51,400. The maximum recruitriee
reached in 2009 and it is equal to 75,500 thousemvitduals (Figure 6.7.17).
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Figure 6.7.17. XSA results for Hake in GSA 10,emts of: recruitment (top-left), SSB (top-righgntings
and catch estimates (bottom-left) and harvestgbetight).

Table 6.7.9. Fishing mortality at age by yeak,#=, total biomass (TB, t), spawning stock biomasB(Sp
and Recruitment (R, thousands) estimated with XSA.

fbar
Age0 Agel Age2 Age3 Aged Age5 Ageb+ (o5 TB SSB R

2006 0.782 1.820 0.920 0.574 0915 0.756 0.756 0.961 3210 1176.475871 51812
2007 1.083 1.853 0.877 0.647 0.693 0.782 0.782 0.989 2918 1166.174205 55046
2008 0.789 1982 1.065 0.982 0.836 1.316 1.316 1.162 2446 1035.013912 45353
2009 0.888 1.020 0.523 0.433 0.872 0.419 0419 0.693 2850 839.5345459 75533
2010 0.763 1.825 1.034 0.538 0.115 0.674 0.674 0.825 2900 1246.869448 43724
2011 0.584 1414 1.107 1.021 1202 0.860 0.860 1.031 2584 1211.308285 41095
2012 0.810 2.193 0.913 1.150 0.286 0.421 0.421 0.962 2539 978.085964 51457

Tab. 6.7.10. Stock in numbers (thousands) estintated)e and year.

2006 2007 2008 2009 2010 2011 2012
Age0 51812 55046 45353 75533 43724 41095 51457
Agel 9886 7427 5843 6459 9740 6394 7183
Age2 1141 943 685 474 1371 924 916
Age3 243 305 263 158 188 327 205
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Age4d 68 97 113 69 72 78 83
Age5 42 20 35 35 21 47 17
Ageb+ 0 3 6 25 15 12 4

6.7.4.2.Method 2: Yield Per Recruit

To predict the effect of changes in fishing efiirfuture yields and to define reference poirgs(&s a proxy
for Fysy) and Fax @ Yield per Recruit analysis (YPR) was carried iouR. As input the same population
parameters used for the XSA and its output of ¥pdoitation pattern were used.

The reference points are shown in table 6.7.11.

Table 6.7.11. Reference point derived from XSA ltsdior Hake in GSA 10

F Total Yield Recruitment SSB Biomass
f0.1 0.141 3278 51066 29146 31796
fmax 0.198 3416 51066 21408 23949
spr.30 0.207 3413 51066 20449 22975
msy 0.198 3416 51066. 21408 23949

6.7.5Data quality and availability

Data from DCF 2013 were used. Assessments wererpafl using the new submitted time series. A
consistent sum of products compared to landingsobkasrved (differences less than 10% for age dada a
less than 5% for length data). Discards data 0920010, 2011 and 2012 were available. In 20090 261
2011 data were provided by year gear and fishafgrination on number of samples for landings, didsa
and catches, as well as the number of measurertgmesgth for landings, discards and catches wks®@ a
available. MEDITS data used for this assessmeng bhaen provided directly by the scientists, givemes
difficulties in getting outputs from the JRC databa

6.7.6Scientific advice
6.7.6.1.State of the spawning stock size

EWG 13-09 is unable to fully evaluate the statahef spawning stock due to the absence of propased o
agreed management reference points. Survey indidésate a variable pattern of abundance (Ajkamd
biomass (kg/kf) with an increasing up to 2010 and a decreasirigdriast two years. The recent values are
at the same level of those observed at the begjrofithe time series.

No biomass reference points have been proposetifostock. As a result, SGMED is unable to evauhe
status of the stock with respect to biomass.

6.7.6.2.State of recruitment

MEDITS data showed a sharp increase of recruitimeR005 and thereafter a level similar or highemtin
the past years (figure 6.7.18). From 2007 onwatkdreased again until 2011. In 2012 a new increase
observed.
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Figure 6.7.18. Trend in recruitment from MEDITS\sy for Hake in GSA 10 from 1994 to 2012.

From the XSA assessment no particular trends aserebd, with the recruitment fluctuating around an
average.

6.7.6.3.State of exploitation

EWG 13-09 proposes£0.14 as proxy of frsy. Given the results of the present analysis (ctiffés around
1), the stock appeared to be exploited unsustainabtonsiderable reduction is necessary to approiae
reference point.

6.7.6.4.Management recommendations

The production of hake in GSA 10 almost homogenoudstributed between trawlers and small scale
fisheries. EWG 13-09 recommends the fleets effod/ar catches to be reduced until fishing mortaikty
below or at the proposed,§y level, in order to avoid future loss in stock pwotivity and landings. This
should be achieved by means of a multi-annual nemagt plan taking into account mixed-fisheries
considerations. Catches and effort consistent Kty should be estimated.
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6.8. STOCK ASSESSMENT OFPINK SHRIMP IN GSA 10

6.8.1Stock identification and biological features
6.8.1.1.Stock Identification

The stock of pink shrimp was assumed in the boueslaf the whole GSA 10, lacking specific infornoati

on the stock identification. The pink shrimp is epibenthic species and inhabits the muddy or sandy-
muddy bottoms of the continental shelf. A gradiehsize increasing with depth has been observéaSA

10 as in other areas, being the smallest specifigiex more frequently in the upper part of theticmmtal
shelf (100-200 m), while the largest ones are myaiidtributed along the slope at depths greatar 8@ m
(Spedicatcet al, 1996). Aggregations with higher abundance wecealised between 100 and 200 m depth,
with some intrusions in the deeper waters in tsideareas. Two most important patches were locatds:
Gulf of Naples and along the Calabrian coasts imespondence with Cape Bonifati, while a third anéhe
Gulf of Salerno (Lembet al, 1999). These are the areas where also the raesenes are localised (Lembo
et al, 2000a). In the Central-Southern Tyrrhenian $®adccurrence of mature females was observed in
spring (May), summer (July-August) and autumn (®etd, with a higher relative frequency in spring-
summer seasons (Spedicato et al., 1996). Thusytingous recruitment pattern is shown which, howeve
exhibits a main pulse in the autumn season. At 16 carapace length the pink shrimp is considered
recruited to the grounds (SAMED, 2002). The ovesalt ratio is about 0.5. The structure of the stfd2.
longirostrisis characterised by differences in growth betwiersexes, the larger individuals being females.
The deepwater pink shrimp is a short-living crustars with a life span of about 4 years (Carboraia,
1998).

The deep-water rose shrimp with hake and red migllatkey species of fishing assemblages in thealen
southern Tyrrhenian Sea. In the last decade iteiserlly also ranked among the species with higher
abundance indices (number of individuals) in tlzevtrsurveys (e.g. Spedicatd al 2003) as observed for
different Mediterranean areas. The pink shrimpaisght on the same fishing grounds as Europeandrake
the production of this shrimp is steadily growimgthe last decade in the southern basin and iheshin
2006 about 10% of the demersal landings.

Figure 6.8.1Geographical location of GSA 10.

6.8.1.2.Growth

Past estimates of the growth pattern of the pimkrghfemales were obtained using different methuaised
on the LFD analysis (modal progression analysis-MEkefan, Multifan) applied to GRUND data from
1990 to 1995. Parameters of VBGF were as follows:4b.9; K=0.673 & -0.251 (Carbonarat al, 1998).

171



VBGF parameters were also re-estimated duringahees project (SAMED, 2002) using the MEDITS timeese
from 1994 to 1999, that gave the following valdesiales: CL.=45.0 mm, K=0.7,4& -0.15; males: CL=40.0
mm; K=0.78; = -0.2. Maximum carapace lengths (CL) observedfdarales and males were respectively
42.3 mm and 39 mm. The growth parameters from CZDB&-2008) are as follows: females SKB6 mm,
K=0.575, t= -0.2; males CL=40 mm, K=0.68, &= -0.25. They also describe a fast growing pattdbeit
slightly lower than that previously observed. Tkadth weight relationships by sex and for sex comentbi
are as follows: females: a=0.935, b=2.452; mal&s%4; b=2.335 sex combined a=0.920; b= 2.445.

6.8.1.3.Maturity

The maturity ogive Fig. 6.3.1.3.1 was obtained frarmaximum likelihood procedure applied grouping as
mature individuals belonging to the maturity stage2e (according to the Medits maturity scale). Titieg

of the curve was fairly good, however the estimafethe size at first maturity lsos (18.7 mm +0.06 mm)
and of the maturity range (0.31 mm %0.009 cm), reggbin the figure below, seem underestimated if
compared with literature values (average of thellsstsemales 24 mm CL; in Relini et al., 1999).

P. longirostris females

1.0 B
0.8 1
2 0.5
03 Lm50%6=18.7+0.06
MR=2.9+0.07
0.0 - T T T
10 15 20 25 30 35

CL (mm)

Fig. 6.8.1.3.1 Maturity ogive of pink shrimp in t&SA10 (MR indicates the difference kgg-Lmyso).

The sex ratio from DCF (2006-2008 data) evidenbedprevalence of males between 1.4 and 2.0 cmewhil
from 2.4 cm onwards the proportion of females wamidant (Fig. 6.3.1.3.2).

P. longirostris

& FIF+M
o MIF+M

Sex ratio

Fig. 6.8.1.3.2 Sex ratio over length of pink shrimphe GSA10.

6.8.2Fisheries
6.8.2.1.General description of the fisheries

The pink shrimp is only targeted by trawlers arshifig grounds are located on the soft bottoms of
continental shelves and the continental slope atbegcoasts of the whole GSA. The pink shrimp agcur
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mainly with M. merluccius M. barbatus Eledone cirrhosalllex coindetii and Todaropsis eblanaey.
norvegicusP. blennoidesdepending on depth and area.

6.8.2.2.Management regulations applicable in 2010 and 2011

Management regulations are based on technical messllosed number of fishing licenses for thet fteal
area limitation (distance from the coast and degthprder to limit the over-capacity of fishingedt, the
Italian fishing licenses have been fixed since Itte eighties. Other measures on which the manageme
regulations are based regard technical measuresh(siee) and minimum landing sizes (EC 1967/06).

After 2000, in agreement with the European Commolic? of Fisheries, a gradual decreasing of thetfle
capacity is implemented. Along northern Sicily dsasvo main Gulfs (Patti and Castellammare) hawnbe
closed to the trawl fishery up 200 m depth, sine@0l

In the GSA 10 the fishing ban has not been mangationg the time, and from one year to the otherai
adopted on a voluntary basis by fishers, whilshanlast years it was mandatory.

In 2008 a management plan was adopted, that fordsaweduction of fleet capacity associated with a
reduction of the time at sea. Two biological comation zone (ZTB) were permanently established02
(Decree of Ministry of Agriculture, Food and ForgsPolicy of 22.01.2009; GU n. 37 of 14.02.2009neO

is located along the mainland, in front of Sorrgméminsula in the vicinity of the MPA of Punta Caanplla
(Napoli Gulf, 60 km, within 200 m depth) and a second one is alongctissts of Amantea (Calabrian
coasts, 75 kiup to 250 m depth). In these areas trawling ibiflsen and other fishing activities are
allowed under permission. Since June 2010 the rimgdemented in the EU regulation (EC 1967/06)
regarding the cod-end mesh size and the operastande of fishing from the coasts are enforced.

6.8.2.3.Catches
6.8.2.3.1Landings

Available landing data are from DCF regulations. G®\W3-09 received Italian landings data for GSA $0 b
fishing gears which are listed in Table 6.8.2.Almost all landings are from trawlers.

Table 6.8.2.3.1 Annual landings (in tons) by ggpet 2006-2012.

YEAR | GEAR FISHERY |AREA | SPECIES| LANDINGS
2006 OTB SA10 DPS 1087.7
2007 OTB SA10 DPS 534.3
2008 OTB SA10 DPS 400.2
2009 OTB SA10 DPS 378.9
2010 OTB DEMSP SA10 DPS 242.0
2010 OTB DWSP SA10 DPS 3.1
2010 OTB MDDWSP | SA10 DPS 124.6
2010 Total SA1Q DPS 369.7
2011 OTB DEMSP SA10 DPS 282.5
2011 OTB MDDWSP | SA 10 DPS 113.1
2011 Total SA1Q DPS 395.6
2012 GNS DEMF SA10 DPS 3.7
2012 OTB DEMSP SA1) DPS 262.0
2012 OTB DWSP SA10 DPS 15.3
2012 OTB MDDWSP | SA 10 DPS 177.7
2012 Total SA1Q DPS 458.6
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The catches of the species in 2006 were 1088 thes, declined to 370 tons in 2010 and increases unt
2012 with 459 tons.

6.8.2.3.2Discards

4 t of discards in 2006, 7 t in 2009, 3 t in 200@ 2011 and 4.53 t in 2012 was reported to EWG 943-0
through the DCF data call. The discards are ndadex in the analysis because represent less lleah %.

6.8.2.3.3Fishing effort

Trend in fishing effort (kw*days) for GSA 10 by gelgpe, for 2004 to 2010 as reported through thé-DC
official data call is in the Table 6.8.2.3.3.1.

Table 6.8.2.3.3.1 Trend in nominal effort (kw*dayisy GSA10 by major gear types, 2004-2012. Data
submitted through the DCF data call in 2013.

YEAR OoTB

2004 | 8070374
2005 | 8029362
2006 7500584
2007 7287211
2008 6080915
2009 6286555
2011 | 5595272
2012 6051158

Nominal effort- OTB
12000000 -
4000000 -
0 T T T T T T T 1
2004 2005 2006 2007 2008 2009 2011 2012

Figure 6.8.2.3.3.1 Trend in nominal effort (kW*dafer GSAL10 by major gear types, 2004-2012.

6.8.3Scientific surveys
6.8.3.1.BALAR and MEDITS surveys
6.8.3.2.MEDITS survey
6.8.3.2.1Methods

According to the MEDITS protocol (Bertrand et 2002), trawl surveys were yearly (May-July) carrced,
applying a random stratified sampling by depthttata with depth limits at: 50, 100, 200, 500 a0@ &;
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each haul position randomly selected in small selasaand maintained fixed throughout the time).IHau
allocation was proportional to the stratum areae §ame gear (GOC 73, by P.Y. Dremiere, IFREMER-
Sete), with a 20 mm stretched mesh size in theecw]-was employed throughout the years. Detailéal da
on the gear characteristics, operational paramatedgperformance are reported in Dremiere and Fioie
(1996). Considering the small mesh size a compégtntion was assumed. All the abundance data (@umb
of fish and weight per surface unit) were standadito square kilometre, using the swept area metho

Based on the DCR data call, abundance and biomdges were recalculated. In GSA 10 the following
number of hauls was reported per depth stratum. @83.1.1.1).

Tab. 6.8.3.1.1. Btratification of the hauls in MEDITS survey byaye

GSA10 | Year
Stratum 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
10-50 m 7 8 8 8 8 8 8 8 6 7 7 7 7 7 7 7 7 7 7

50-100 m 10 10 10 10 10 10 10 10 9 8 8 8 8 8 8 8 8 8 8
100-200 m 17 17 17 17 17 17 17 17 14 14 14 14 14 14 14 14 14 14 14
200-500 m 22 22 22 22 22 22 22 24 18 18 18 18 18 18 19 18 18 18 18
500-800 m 28 28 28 28 28 27 28 26 23 23 23 23 23 23 22 23 23 23 23

Total 84 85 85 85 85 84 85 85 70 70 70 70 70 70 70 70 70 70 70

Data were assigned to strata based upon the spgwtisition and average depth (between shooting and
hauling depth). Few obvious data errors were ctedecCatches by haul were standardized to 60 nsnute
hauling duration. Hauls noted as valid were usdyg, ancluding stations with no catches (zero casches

included).

The abundance and biomass indices by GSA were lamduthrough stratified means (Cochran, 1953;
Saville, 1977). This implies weighting of the awggavalues of the individual standardized catchestha
variation of each stratum by the respective stradugas in each GSA:

Yst =% (Yi*Ai) / A

V(Yst) =X (Ai2 *si 2/ ni) | A2

Where:
A=total survey area
Ai=area of the i-th stratum
si=standard deviation of the i-th stratum
ni=number of valid hauls of the i-th stratum
n=number of hauls in the GSA
Yi=mean of the i-th stratum
Yst=stratified mean abundance
V(Yst)=variance of the stratified mean

The variation of the stratified mean is expresseetims of standard deviation.

It was noted that while this is a standard apprptehcalculation may be biased due to the assomgpuver
zero catch stations, and hence assumptions ovediditbution of data. A normal distribution is eift
assumed, whereas data may be better describedlélyaadistribution, quasi-poisson. Indeed, data ivay
better modelled using the idea of conditionalitg éime negative binomial (e.g. O'Brien et al. (2004)

Length distributions represented an aggregatiom)saf all standardized length frequencies (subsampl
raised to standardized haul abundance per houn) thee stations of each stratum. Aggregated length
frequencies were then raised to stratum abundad@® (because of low numbers in most strata) aradlyi

aggregated (sum) over the strata to the GSA.

6.8.3.2.2Geographical distribution patterns

Data on the the geographical distribution pattdrdeepwater pink shrimp come from studies condusted
the area using trawl-survey data, length frequelistyibution analyses and geostatistical methodsnthoet
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al., 2000a). The indicator kriging approach combingt a persistence analysis showed that the nesefi
the pink shrimp were localised with higher level pbbability offshore Cape Bonifati (Calabria c&st
Napoli and Salerno Gulfs between 100 and 200 mhdépgure 6.8.3.1.2.1).

P. longirostris  (0-600 m)

Medits 1998 Ind Krig R (600 )
[_]o-20
[ ]20-40

Fig. 6.8.3.1.2.1 Map of pink shrimp nursery area.

6.8.3.2.3Trends in abundance and biomass

Fishery independent information regarding the stHteink shrimp in GSA 10 was derived from the
international survey MEDITS. Figure 6.8.3.1.3.1ptkys the estimated trend Bf longirostrisabundance
and biomass standardized to the surface unit in GSAIndices from MEDITS trawl-surveys show two
peaks in 1999 and 2005, but without any trend. F2005 onwards the indices are decreasing and
commercial catches follow a similar pattern. In 2@iere is another peak, slightly lower of 2005kpea

Recruits (MEDITS)

400
350
300 -

& 250 N /\ /

< 2 N A /

., NN \\\/\//
50 -

0 NV T T T T T T T T T T T T

X 6 ® O D> O D OO

R G N S S R R P P

Fig. 6.8.3.1.3.1. Trends in recruitment (nfixstandardized to the surface unit.

The re-estimated abundance indices (Figure 6.3.2)lshow the same temporal pattern.
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6.8.3.1.3.2 Trends in survey abundance and biommaéses (MEDITS) of pink shrimp in GSA 10. The
standard deviation is also reported.

6.8.3.2.4Trends in abundance by length or age

The following Fig. 6.8.3.1.4.1, 6.8.3.1.4.2, 6.8.8.3 display the stratified abundance indices 8AQ0 in
1994-2001, 2002-2009 and 2010-2012.
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Fig. 6.8.3.1.4.1 Stratified abundance indices bg,s1994-2001.
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Fig. 6.8.3.1.4.2 Stratified abundance indices bg,s2002-2009.
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Fig. 6.8.3.1.4.3 Stratified abundance indices bg §i 2010-2012.

No trend in the length indicators was observed IBINTS survey (Figure 6.8.3.1.4.4) except for the
guantiles that show a slightly rising trend.

Medits-GSA10
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Fig. 6.8.3.1.4.4Mean length, variance and quantiées/ed from the MEDITS length compositions.

6.8.3.3.GRUND survey

GRUND survey trends were estimated and are showheifollowing sections.
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6.8.3.3.1Geographical distribution patterns
No analyses were conducted during EWG 13-09.
6.8.3.3.2Trends in abundance and biomass

Trends derived from the GRUND surveys are showigure 6.3.3.2.3.1. Abundance and biomass indises a
well as recruitment indices, show an increasingdrep to 2005 and a decreasing since 2006 (Figure
6.3.3.2.3.1). In 1999 the survey was not performed.

P. longirostris - Grund survey P. longirostris - Grund survey
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Fig. 6.8.3.2.2.1 Abundance and biomass indiceshefdink shrimp in GSA 10 (bars indicate standard
deviations) derived from GRUND surveys. Recruitmientices (n/kr) computed in the total depth range
with standard deviation is also reported.

6.8.3.3.3Trends in abundance by length or age

Also time series of length structures of GRUND fra804 to 2006 (Figure 6.8.3.2.3.1) did not show any
trend.
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Fig. 6.8.3.2.3.1. lll Quantile derived from the GRD length structures in 1994-2006.
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6.8.3.3.4Trends in growth
No analyses were conducted during EWG 13-09.

6.8.3.3.5Trends in maturity
No analyses were conducted during EWG 13-09.

6.8.4Assessment of historic stock parameters
EWG 13-09 applied the XSA model to commercial lagdiand MEDITS survey data.

6.8.4.1.Method 1: XSA

6.8.4.1.1Justification
The assessment of pink shrimp in GSA10 has bediorperd during this EWG 11-20 with VIT; during
EWG 13-09 the assessment has been performed forghegme with XSA method. In the last data 20113
the data from 2006 to 2012 have been providedtithe series from 2006 to 2012 has been considered
covering more than the mean life span of the spealowing to make an attempt of stock assessmignt
XSA method. XSA was applied using the landing dtiees at age and MEDITS survey data from 2006 to
2012.

6.8.4.1.2.Input parameters

For the assessment of pink shrimp stock in GSA@IMBF official data on the age structure and lagdih
commercial catch have been used. A sex combinelysasmavas carried out using the following growth
parameters:

CL.= 4.6 cm K= 0.575, ¢= -0.2; length-weight relationship (cm-g): a = (98 = 2.4523.
The maturity at age has been derived by the matatiiength by age slicing procedure.
The natural mortality has been calculated using PRIOM method (Abella,1998).

The age distribution is showed in the graph arttiéntable below:

Catch by age and year
— 2006
120000 ~ 2007
100000 - \ 2008
-8 80000
2 \\ 2009
® 60000 S—2010
>
240000 7 >I\ 2011
20000 - ——2012
0 K
0 1 2 3+
ages

Fig. 6.8.4.1.2.1 Catch in numbers by age and ysed in XSA.
The other input are reported in the tables below:

Tab. 6.8.4.1.2.1 Catch in numbers by age and yssat im XSA.
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(ct:r?(t)cuhsalrrw] dg)umbers age0 | agel | age 2| age 3+
2006| 103439 53653 1555 0
2007| 92569 15893 1116 5
2008| 424531 20518 312 0
2009| 34289 21334 453 0
2010| 36007| 18714 491 3
2011| 49392 17906 456 0
2012| 54559 21207 243 34

Tab. 6.8.4.1.2.2 Weights at age by age and yearins¢SA (used for the stock and the catch).

Weight at age Age 0

age 1 Age 2| age 3+

2006/ 0.006| 0.01] 0.02 0.026

2007 0.004| 0.011] 0.021 0.026

2008/ 0.005] 0.01] 0.021 0.026

2009 0.005 0.01] 0.02 0.027

2010 0.005] 0.01] 0.021] 0.0275

2011f 0.005] 0.01] 0.021 0.026

2012/ 0.0045 0.01] 0.02| 0.0275

Tab. 6.8.4.1.2.3 Indices from Medits survey used$A.

Survey indices

(n/km?) age 0 age 1 Age 2 Age3

2006| 458.23 494.46| 14.04/ 0.21

2007| 116.54| 128.17| 18.67| 0.74

2008| 297.47| 160.07| 10.70] 0.55

2009| 236.04 256.79] 20.95 1.26

2010| 338.31] 499.75 42.17] 1.21

2011] 390.59 230.06| 26.13] 1.00

2012| 964.18 395.94] 13.13] 0.05
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Tab. 6.8.4.1.2.4 Proportion of mature at age useXEA.

Maturity
Age O Age 1 age 2 age 3+
0.47 0.98 1 1

Tab. 6.8.4.1.2.5 Natural mortality at age for XSA.

Natural mortality
age 0

agel age 2 Age 3+

141 0.81 0.7 0.7

6.8.4.1.3Results
The XSA run with the following settings has beenfgened:
- Catchability dependent on stock size for all ages
- Catchability independent of age for ages > 1;
- S.E. of the mean to which the estimates are &y
- Minimum standard error for population estimatesvkd from each fleet = 0.300.

Four different runs have been performed, chandiegS.E. of the mean to which the estimates arenkhru
from 0.5 to 2 with a step of 0.5. and the run Wthas been chosen on the basis of the residudlefehe
retrospective analysis.

The log-catchability residuals of XSA are listedlie table below:

Tab. 6.8.4.1.3.1 Log-catchability residuals of XSA.

Age 2006 2007 2008 2009 2010 2011 2012
0 0.495 -1.05 -0.022 -0.1 0.32 0.234 0.112
1 -0.113 -0.301 -0.472 -0.258 0.635 0.281 0.192
2 -0.291 -0.062 0.032 0.055 0.074 0.053 0.025
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Log catchability residuals at age by year Sh2
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Fig. 6.8.4.1.3.1 Log-catchability residuals (XSA).

The residuals do not seem show any trend and ayesi@ll. The other results produced by XSA are:

Tab. 6.8.4.1.3.2 Fishing mortality by year estirdatéth XSA.

Fishing
mortality 2006 2007 2008 2009 2010 2011 2012
0 1.11] 0.873] 0.469| 0.444] 0.491] 0532 0.221
1 3.058| 2975 2.768| 2.449| 2588 3.153| 2.464
2 2.838| 2.278] 1.495 1.212 0.73] 1.016| 1.041
3+ 2.838| 2.278| 1.495 1.212 0.73| 1.016] 1.041
Fo-2) 2.34] 2.04 1.58 1.37 1.27 1.57 1.24
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Fig. 6.8.4.1.3.2 Estimated fishing mortality by yé&a(0-2)).

Tab. 6.8.4.1.3.3 Stock in numbers (thousands) astanby age and year.

Stock numbers

(thousands) 2006 2007 2008 2009 2010 2011 2012
0 312192 321786 229317 193669 187739 242302 557622
1 84409 25110 32823 35010 30340 28044 34751
2 2344 1765 570 916 1345 1015 533
3+ 0 7 0 1 9 0 69
TOTAL 398945 348668 262710 229596 219433 271361 592975

Tab. 6.8.4.1.3.4 Recruits (thousands), Total bienfems), SSB, Landings(tons), Y/SSB.

YEAR RE(gI;eU(I)';'S TOTALBIO TOTSPBIO LANDINGS YIELD/SSB
2006 312192 2764 1754 1088 0.62
2007 321786 1601 913 534 0.59
2008 229317 1487 873 400 0.46
2009 193669 1337 817 379 0.46
2010 187739 1271 767 370 0.48
2011 242302 1513 866 396 0.46
2012 557622 2869 1532 459 0.30
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Fig. 6.8.4.1.3.3. Estimated recruitment, SSB, Fenirand yield by year.

The retrospective analysis shows a tendency torastilmate F, and slightly overestimate SSB and R.
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Fig. 6.8.4.1.3.4 Retrospective analysis (XSA) ltssu
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The results obtained with XSA method showed a desing pattern in SSB (from 1754 in 2006 to 866 tons
in 2011) except for 2012 where SSB increases t® 186s. Recruitment shows a decrease until 201Gand
pick in 2012. The F shows a decrease in time frd9 ih 2006 to 1.24 in 2012.

6.8.5Long term prediction
6.8.5.1.Justification

The reference pointyr have been recalculated on the XSA results, usiiBRP package.

6.8.5.1.1lnput parameters
Input parameters are given in section 6.8.4.1.#hef report.

6.8.5.1.2Results
The reference point calculated during STECF EW@QWwith Yield package was 0.66 and with VIT was
0.71. Using FLBRP package on XSA results, thei§0.93.

6.8.6Data quality

Data from DCF 2013 were used. Assessments wererpertl using the new submitted time series. A
consistent sum of products compared to landingsolkasrved (differences less than 10% for age data a
less than 5% for length data). Discards data 062@009, 2010, 2011 and 2012 were available. 10201
2011 and 2012 data were provided by year geariahdrf. Information on number of samples for lagdin
discards and catches, as well as the number ofurezasnts by length for landings, discards and eatch
were also available. MEDITS data used for this sssent have been provided directly by the scisntist
given some difficulties in getting outputs from tHeC database.

6.8.7 Scientific advice
6.8.7.1.Short term considerations
6.8.7.1.1State of the stock size

In the absence of proposed and agreed precautiomamggement references, EWG 13-09 is unable tp full
evaluate the status of SSB. Survey indices indigatariable pattern of abundance (n/h) and biortlagh)

that was increasing in the last years. MEDITS iediindicate a sharp decrease from 2006 to 2007 and
increase until 2012 that is the higher value ofghendance and biomass time series. GRUND dataeshaw
decrease of abundance and biomass from 2005 to#&a rising phase.

6.8.7.1.2State of recruitment

Recruitment estimates from GRUND surveys showe@aedse in abundance from 2005 to 2006 after a
rising phase from 2002 to 2005, whilst recruit oadi from MEDITS show peaks in 1999, 2003, 2005 and
2012.

6.8.7.1.3State of exploitation

EWG 13-09 proposes E 0.93 as limit management reference point (basis&s proxy of Rsy) of
exploitation consistent with high long term yieldiven the results of the present analysig(F2012) =
1.24), the stock is considered exploited unsustbiyna
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6.8.7.2.Management recommendations

EWG 13-09 recommends the relevant fleets catché®marffort to be reduced to reach the proposedl lev
Fo.1, in order to avoid future loss in stock produdiivand landings. This should be achieved by meéas o
multi-annual management plan. However the dynanuotsthis species seems also influenced by

environmental changes.
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6.9. STOCK ASSESSMENT OFHAKE IN GSA 11

6.9.1Stock identification and biological features
6.9.1.1.Stock Identification

This stock is assumed to be confined within the G3/oundaries, where it is distributed betweemi3d
650 m of depth, with a peak in abundance (duedb humber of recruits) over the continental shedfalx
(between 150 and 250 m depth). The stock is maixpyoited by the local fishing fleet, although swzly
and occasionally some other Italian fleet usegb ifihn some areas of the GSA 11. Spawning is tapiace
almost all year round, with a peak during winterisp

Juveniles showed a patchy distribution with somédansity hot spots (nurseries) showing a higtispa
temporal persistence (Mureetial, 2007) in western areas.

6.9.1.2.Growth

The same fast growth of the previous SGMED meetirayge been used in this assessmept100,7 cm,
K=0.248, t= -0.01).

6.9.1.3.Maturity

Due to the low catchability of large hake in theaatl, the catch rate of mature specimens duringB®ITS
trawl survey is usually very low, influencing theéentification of gonad development and growth fate
large individuals. Female length at first matuigyestimated at around 36 cm. Although spawningirzdto
Sardinian coasts (GSA 11) occurs nearly all ovenyar (January to September), a maturity peakually
observed in winter and spring (February-May).

6.9.2Fisheries
6.9.2.1.General description of fisheries

Population dynamic of hake in GSA 11 have beenistuthtensively in the past fifteen years. Although
hake is not a target of a specific fishery, sucloasxample red shrimp, it is the third speciesemms of
biomass landed in GSA 11 (Murenu M., pers. com.xhe GSA 11 hake is caught exclusively by a mixed
bottom trawl fishery at depth between 50 and 600Nw. gillnet or longline fleets target this species.
Although different nets are used in shallow, midl ateep water (“terra” mainly targetingullus spp.,
“mezzo fondo” targeting fish and “fondale” net tatigg deep shrimp) the main trawl used is an ‘dali
trawl net” type with a low vertical opening (max tgpl.5 m). The dimensions of the trawl changeelation

to the trawlers engine power. Important by catcacss areEledone cirrhosa, Loligo spp., Trisopterus
minutus, Chlorophthalmus agassizi, Phycis blenromed Parapaeneus longirostriBetailed maps of the
fishing-grounds are reported in Murertial (2006). Most of the effort is concentrated witlarrelative
short distance around the major fishing ports (@@aglAlghero, Porto Torres, La Caletta, Sant’actio
Oristano, Alghero). Moreover, some large trawlems/enseasonally in different fishing grounds famirthe
usual ports.

From 1994 to 2004, the trawl fleet showed remaskathlanges in GSA 11. Those mostly consisted of a
general increase in the number of vessels andéyegilacement of the old, low tonnage wooden bloats
larger steel boats. For the entire GSA an increda5% for boats >70 tons class occurred. A deereds
20% for the smaller boats (<30 GRT) was also oleskrv
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6.9.2.2.Management regulations applicable in 2010 and 2011
As in other areas of the Mediterranean, manageisdpased on the control of fishing capacity (lias)s
fishing effort (fishing activity), technical meaggr(mesh size and area closures), and minimurmmigusidzes
(EC 1967/06). Two small closed areas were alsobksii@d along the mainland (west and east coast
respectively) although these are defined to maginbtect Norway lobster. Since 1991, a fishing ctesior
45 trawling days has been enforced almost eveny yea

The use of trawl nets is not allowed within 1,5 teal miles of the coast (EU council regulation No
1967/2006).

6.9.2.3.Catches
6.9.2.3.1Landings

Landings available for GSA 11 by major fishing geare listed in Tab. 6.9.2.3.1.1.

Landings decreased from 867 t (2005) to 260.520@9 and then remain low (Figure 6.9.2.3.1.1). liagsl
of hake are mostly taken by the demersal trawkfigls (OTB), which in average account for about 8§%
the total. The remaining landings is taken by tAé&k@nd LLS (Tab. 6.9.2.3.1.1).

Tab. 6.9.2.3.1.1 Landings (t) by year and major ggzes, 2005-2012 as reported through DCF in 2013.

GEAR 2005 2006 2007 2008 2009 2010 2011 2012
GTR 101.6 206 28.6 87.9 102.3 67.6
LLS 7,02 0.8

OTB 765.4 593.8 442 278.7 260.5 329.9 286.8 286.5
Total landings 867.0 799.8 442.0 307.3 260.5 417.8 389.1 354.9
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GTR —8—LLS — OTB ===Total landings \

Figure 6.9.2.3.1.1. Landings (t) of hake in GSAlylyear and major gear types, 2005-2012 as reporte
through DCF.

Data at length, shows for the OTB a variable stmgcof the landings LFD and relative quantitiesalh
years GTR and LLS landings are likely to derivarirfiew samples (Figure 6.9.2.3.1.2).
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Figure 6.9.2.3.1.2. Landings by length, gear(A=OBBGTR and LLS) and year (2005-2012) as reported
through DCF.
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6.9.2.3.2Discards

Discards reported to STECF EGW 12-10 were null2007 and 2008 as shown in Tab. 6.9.2.3.2.1. The
decrease in discards observed in 2010 reflect tbp dbserved in the same period for the total lagsli
while the very high increase in discards reportedd11 seems to be not realistic as it is more ilietimes
greater of previous years. The pattern of abundafioen the survey (MEDITS) in 2011 does not show an
peak in recruitment nor in increase. Moreovereérms not realistic that in 2011 OTB discards afé 8@d
OTB landings account only for 10% of the total &t of hake in GSA 11.

Tab. 6.9.2.3.2.1 Discards (t) by year, 2005-20%2eported through DCF in 2013.

GEAR/YEAR 2005 2006 2007 2008 2009 2010 2011 2012
GTR 386.9 0 0 0 43.6 203.2

OoTB 233.9 168.5 81.8 1742.7 13.7
total discards  386.233.9 0 0 168.5 125.4 19459 13.7

Discard at length (figure 6.9.2.3.2.1) data weri¢ghee continuous by gear nor by year. Moreoverdiseard
from GTR belongs to large size specimens, whichallgsware not discarded by other commercial fleets
(Figure 6.9.2.3.2.1 a).
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Figure 6.9.2.3.2.1. Discards (t) by length, yead0&2012) and major gear types (A=0TB, B=GTR), as
reported through DCF.

6.9.2.4 Fishing effort
The reported fishing effort values through the Ddafa call were modified and updated for 2012.

Using data available to EGW-12-19, the trendsshifig effort by year and major gear type is listethble
6.9.2.4.1 and shown in figure 6.9.2.4.1 in term&\Wfdays. The trend analysis show a major dropotdlt
fishing effort in 2008, when both the trawlers ahd small scale fishery effort decrease (of 25 ahdo
respectively). In the last three years the totidrefvas almost stable, even if minor increasesnirall scale
fishery occur.
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Table 6.9.2.4.1. Trend in nominal effort (kW*day®y GSA 11 by major gear types, 2004-2012. Data
submitted through the DCF data call in 2012.

AREA GEAR 2004 2005 2006 2007 2008 2009 201@011 2012

SA11 FPO 42030 77070 968055 1498812 946113 1061601 1776625 1497021
SA11 FYK 4639 720
SA11 GNS 11575041027658 213439 778308 468615 1003413 320583 546139
SA11 GTR  65466967186648 7221990 4932513 3756557 4110927 4425145 3824346
SA11 LLD 108572 273844 468325 1311593 986310 533859 975176 1215442
SA11 LLS 1048740 941723 1330567 1139974 654795 673775 442194 545670
SA11 LTL 6941 2914 589 566
SA11 none 18500 786 67648 146165 65247 44038 17027 16347
SA11 OTB  77064317324728 5752588 5867826 4358287 4380138 3823252 3824269
SA11 PS 27293
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Figure 6.9.2.4.1. Trend in fishing effort (kW*dayer the Italian fleet in GSA 11 for the major gégpes in
2004-2011.

6.9.3Scientific surveys
6.9.3.1.MEDITS
6.9.3.1.1Methods

Since 1994 the MEDITS trawl surveys have been yezmiried out between May and July (except in 2007)

According to the MEDITS protocol (Relini, 2000; Bamdet al, 2002) a stratified random sampling design
with allocation of hauls proportional to depth sraxtension (depth strata: 10-50 m, 51-100 m, 2@1,
201-500 m, 501-800 m) was adopted. A specific ¢8a@C 73, with a 20 mm stretched mesh size in the
cod-end) was always used following the instructated and reported in Dremiéere and Fiorentini §199

Based on the DCR data call, abundance and biomdiee$s were standardised to square kilometre, ubing
swept area method.

In GSA 11 the following number of hauls was repomper depth stratum (s. Tab. 6.9.3.1.1.1).
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Tab. 6.9.3.1.1.1. Number of hauls per year andndgipatum in GSA 11, 1994-2012.

GSA 11

STRATUM 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
010-050 17 19 219 21 21 21 19 18 20 18 17 17 19 19 17 18 19 20 20
050-100 28 219 23 23 29 22 22 24 19 19 18 22 19 20 19 20 19 19 19
100-200 22 23 30 31 31 30 31 30 24 24 24 24 24 24 22 24 24 24 24
200-500 35 29 29 26 25 27 24 25 20 24 21 20 20 20 21 19 20 21 21
500-800 23 16 22 25 25 24 2 26 16 14 15 14 16 117 16 16 17 17 17

Data were assigned to strata based upon the spowdisition and average depth (between shooting and
hauling depth). Few obvious data errors were ctedecCatches by haul were standardized to 60 ngnute
hauling duration. Hauls noted as valid were usdy, amcluding stations with no catches of hake, nedlet

or pink shrimp (zero catches are included).

The abundance and biomass indices by GSA were latdduthrough stratified means (Cochran, 1953;
Saville, 1977). This implies weighting of the avggavalues of the individual standardized catchekstha
variation of each stratum by the respective straaveas in each GSA:

Yst =X (Yi*Ai) / A

V(Yst) =X (Ai2 * si 2/ ni) | A2

Where:
A=total survey area
Ai=area of the i-th stratum
si=standard deviation of the i-th stratum
ni=number of valid hauls of the i-th stratum
n=number of hauls in the GSA
Yi=mean of the i-th stratum
Yst=stratified mean abundance
V(Yst)=variance of the stratified mean

The variation around the stratified mean is exmess standard deviation.

It was noted that while this is a standard apprptehcalculation may be biased due to the assomgpuver
zero catch stations, and hence assumptions ovedidiwbution of data. A normal distribution is eift
assumed, whereas data may be better describedi®lyaadistribution or a quasi-poisson. Indeed, dasy
be better modelled using the idea of conditionalityl the negative binomial (e.g. O'Brien et al.Q2)).

Length distributions represented an aggregatiom)saf all standardized length frequencies (subsampl
raised to standardized haul abundance per houn) thee stations of each stratum. Aggregated length
frequencies were then raised to stratum abundad@® (because of low numbers in most strata) aradlyi
aggregated (sum) over the strata to the GSA. Giversheer number of plots generated, these distitsu
are not presented in this report.

Length distributions represent the number of irdlial per krfi (Cochran, 1977).

6.9.3.1.2Geographical distribution patterns

The spatial distribution of European hake has lusseribed by modeling the spatial correlation $tmecof
the abundance indices using geostatistical teclsi@e. kriging). In different studies either tahundance
index or abundances of recruits and adults werkysed (Murentet al, 2007).

On average, considering the analyzed yearly digidhs (1994-2005), the recruits were considered
individuals smaller than 12.3 cm (+1.41). Thesavidial are belonging to the age 0 group. Perscstesf
the nursery areas along the years was studied plyiag indicator kriging technique (Journel 1983,
Goovaerts, 1997) to abundance estimations of sgiMiurenuet al, 2008).

Main results and maps are reported in the “Nurseggion” of the SGMED 09-02 report.
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6.9.3.1.3Trends in abundance and biomass

Fishery independent information regarding the stdittake in GSA 11 was derived from the internalon
survey MEDITS. Figure 6.9.3.1.3.1 displays themaated trend in hake abundance and biomass in GSA 11
As shown below both for biomass and abundanceriresgears a high level of variability is evide