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SCIENTIFIC, TECHNICAL AND ECONOMIC COMMITTEE FOR FISHERIES
(STECF)

2012Assessment of Mediterranean Sea stockgart 2 (STECF-13-05)

THIS REPORT WAS REVIEWED DURING THE PLENARY MEETING HELD IN BRUSSELS
81 12 April 2013

Request to the STECF
STECF is requested to review the report of FAWG 12-19 held from D i 14 December2012 in

Ancona, Italy to evaluate the findings and make any appropriate comments and recommendations.

Introduction

The report of theExpert Working Group on Assessment of Mediterranean Sea st@as2 (STECF
EWG 12-19) was reviewed by the STECF during the plenary meeting fratd 8 to 12 April, 2013 in
Brussels, Belgium. The following observations, conclusions and recommendatipresent the

outcomes of that review.

STECF observatiors

The meeting was the planned second STECF expert meetings for undertaking stock assessments
of small pelagic and demersal species in the Mediterranean. The meeting was held in Ancona,
Italy from 10to 14 December 2012. The meeting chair person was Massimiliano Cardinale and
the EWG was attended by 22 experts in total, including 4 STECF members plus 3 JRC experts.

Historic fisheries and scientific survey data were obtained from the official Medlieem DCF
data call made on April 12th 2012. Greece, lItaly, Spain and Slovenia did not provide any
MEDITS data for 2012.

The EWG 1219 performed stock assessment of 16 demersal stocks and 4 small pelagic stocks.
The assessment of sole in GSA17 carrietl dwring the last GFCM meeting held in Split,
Croatia, 59 November 2012 was presented. With the exception of sardine in GSA 16, all the
stocks assessed wailassified as being subject to overfishing
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The WG examined the work performed by JRC on dasditgyuof MEDITS surveys for which
several inconsistencies had emerged during previous meetings and some small amendments in
the data call format based on JRCO0s recommend

Particular attention was paid to a request for preparationrahlang list of stocks based on a
multi-criteria approach, which included exploitation status, data availability, ecosystem role, etc
by GSA as well as for identifying a timeline for assessments over the perioe2@033 A
proposal to pay a major atteorti on the stocks ranked on the top as well as to limit the number

of stocks (a maximum of 30) to be assessed in each EWG was agreed in order to allow sufficient
time for discussion and to address the quality of the assessments.

The issue of suitable metti® for assessing Cephalopod stocks and the sampling strategy
consistent with their life history traits under the DCF was briefly discussed and attempts to
undertake assessments using biomass dynamic models were carried out.

A summary of the assessmentnfir EWG 1219 and all preceding assessments EWGs is plotted

in Figures 1 and 2. Both Figures are constructed according to GSA (each panel) and include all
the stocks with agreed.Js and sy estimates that have been assessed since 2009. The ratio
FeurdFusy has been calculated and status is classified as overexploited ifl@rgEy) >0 and

as sustainable if log (R/Fusy) <=0. Year refers to the year in which the assessment was
performed R is the most recent estimate of F and generally retatdse assessment year
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Figure 1 Overview of Mediterranean stock assessments from EW{&E91and all preceding
assessments EWGs since 2009 for GSA 1 t6.15ach panel is a GSA and |fftu/Fusy) > 0
indicates that a stock is overexploited.
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Figure 2 Overview of Mediterranean stock assessments from EWI® Bhd all preceding
assessments EWGs since 2009 for GSA 16 to 29 (Black Sea). Each panel is a GSA and log
(F/Fnsy) > 0 indicates that a stock is overexploited.
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The EWG 1219 also estimaid shorterm catch and stock size forecasts for 21 stocks. Medium
term forecasts were undertaken for those stocks for which a meaningful stock recruitment
relationship supported such an analysis.

Additionally, the issue of the choice of biomass refeegpaints for some small pelagic stocks
was addressed. JRC experts delivered analyses for anchovy and sardine in GSA 17, based on the
methodology in Simmonds et al. (2011). The methodology uses stochastic forecasts to estimate

37



reference points by identifygnthe levels of fishing mortality that have a high probability of
delivering the maximum yield while avoiding SSB to fall undex,.BThe resulting reference
points are different from those proposed by the GFCM, which were derived using a different
approab and a shorter time series. STECF suggests that the methodology of Simmonds et al.
(2011) continue to be used to estimate biomass reference points for Mediterranean stocks
whenever possible depending on the data availability.

STECF conclusions

According to the results of the assessments presented in the reapo8TIEECF EWG 149,
based on these new assessments, concludes that the:

etwo stocks in GSA 1, Norway lobsteN¢phrops norgevicysand Blue Whiting
(Micromestius poutassu are subject to overfighg.

eone stock in GSA 5, Blaclbellied anglerfish l(ophius budegas$as subject to
overfishing.

eone stock in GSA 6, Norway lobsterNéphrops norvegicusijs subject to
overfishing.

etwo stocks in GSA 9, Red mulledMullus barbatuy and Great forkbeardPfiyas
blennoide} are subject to overfishing.

otwo stocks in GSA 10, Blue and red shrinfrigteus antennatyisand Giant red
shrimp @ristaeomorpha foliaceaare subject to overfishing.

etwo stocks of HakeMerluccius merluccidsand Red Mullet Mullus barbatu}
in GSA 11 are subject to overfishing.

eone stock of Giant red shrimpAfistaeomorpha foliaceéain GSAs 1216 is
subject to overfishing.

eone stocks of SardineSardina pilchardu} is exploited sustainably anone
stock of Anchovy Engraulis encrasicolysis subject to overfishing in GSA
16.

ofive stocks, Red mulletMullus barbatu} and Hake Merluccius merluccius
Sole Solea solep Sardine $ardina pilchardusand Anchovy Engraulis
encrasicoluyin GSA 17 are subject to overfishing.

otwo stocks of Red mullet (Mullus barbatuy and Giant red shrimp
(Aristaeomorpha foliacean GSA 18 are subject to overfishing.

otwo stocks of Red mulletMullus barbatu¥ and Hake Merluccius merluccius
in GSA 19 are subject to overfishing

STECF advice

Given that 95% ofhe demersal and small pelagic stocks in the Mediterranean assessed by
STECF in 2012 were classified as being subject to overfishing, STECF advises that in order to
avoid further losses in stock productivity and landings in the-teng, fishing mortalityneeds

to be reduced to the proposeagkst-reference points.

38



39



REPORT TO THE STECF

EXPERT WORKING GROUP ON Assessment of Mediterranean Sea stockspart 2 (STECF EWG
12-19)

Ancona, Italy 10-14 December2012

This report does not necesbareflect the view of the STECF and the European
Commi ssion and i n no way anticipates th
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1. EXECUTIVE SUMMARY

The meeting was the second of two STECF expert m
planned to undertake stock assessments of small pelagic and demersal species in the Mediterranean Sea.
The meeting was organized by CNR in Ancona (Italy) and ran from 10 to 14 of December 2012. The
meeting was chaired by Massimiliano Cardinale and attengd@® lexperts in total, including STECF

members plus 3 JRC experts.

Historic fisheries and scientific survey data were obtained from the official Mediterranean DCF data call
issued to Member States on April 12th 2012 with deadlines on 18 June and 3 Bre2édth The latter
deadline had been specifically set to call fey@ar (2012) MEDITS survey data to improve the precision

of short term forecasts of stock size and catches under various management scenarios. Greece, lItaly,
Spain and Slovenia did notquide any MEDITS data for 2012.

In fulfillment of TORs (ad) the EWG 1219 undertook the stock assessment of 16 demersal stocks, 4
stocks of small pelagic species and the revision of 2 assessments from GFCM. Around 95% of assessed

stocks were classifieals being subject to overfishing.

Following TOR (e) the EWG 1219 also estimated short and medium term forecasts of stock size and

catch for 21 stocks, where a meaningful stock recruitment relationship supported such analyses.

Additionally it was requestkto estimate biomass reference points for some small pelagics stocks. JRC
experts delivered the analysis for TOR (e) in GSA 17. These consisted in producing catch forecasts to get
high yield under different recruitment scenarios while avoiding with higibgbility the risk that SSB

fall under By,.

In particular:

1. Estimate the biomass reference points (i.e..gaBoth as SSB, and SSB,) defined as the levels of

SSB below which recruitment is considered likely to become increasingly impaicethas actions

should be taken (i.e. reducing fishing mortality beloy¢/ and the exploitation rate E well below 0.4)

when the SSB approaches such stock sizes. Unless other more adequate approach is advisable, a

segmented regression based on the stockite®nt data should be used.
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2. Using the framework developed at ICBEKFRAME 2010, estimate the level of F which minimizes
the risk of SSB falling below SSByerand maximize the total yield from the stock in the long term (5, 10

and 20 years) with fferent recruitment assumptions.

TOR (f) EWG 1219 updated the discussion on evaluation of different approaches to analyse and provide
management advice regarding mixed fisheries under various scenarios. The group reviewed the relevance
of tools with diffeent potential methodologies that have been developed in recent years to guide
management and to design multiannual management plans towards sustainable fisheries. The EWG
continuously note that the selection of the various mixed fisheries involved @xphetation of certain

stocks potentially varies with the areas, gears and the fishing strategies.

TOR (g) The JRC examined the data quality of MEDITS survey data for which several inconsistencies
had emerged during previous meetings. The data quaktysas was facilitated by checks developed in
SQL by JRC, exploring inconsistencies across tables (TA, TB, TC) and for hauls parameter. STECF
EWG 1219reviewesDCF data availability and quality of GSAs 1,69, 15 and 17.

TOR (h) The EWG 1219 revieved the DCF data call format and made some minor amendments based

on JRCO6s recommendati ons.

TOR (i) The EWG 1219 was requested to identify a list of stock by GSA based on a-critdtiia
including exploitation status, data availability, etc. and totifiema timeline for assessment over the
period 20132015.

ToR (J) EWG 1219 revised the methods to assess Cephalopod stocks and DCF data collection adequacy

in terms of sampling

The EWGO6s report wildl be present endry neatidg PLENVIB e we d
01, 48 April 2013.
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2. CONCLUSIONS OF THE WORKING GROUP

ToR a-d) update and assess historic and recent stock parameteiithe EWG 1219 assessed the status
of 18 demersal stocks, 4 small pelagic stocks and their fisheries, which resuttedestimate of the
current exploitation rate compared tQsk or E. All stock assessed were classified as being exploited
unsustainably with the exception of Sardine in GSA 16 (Annex Il and FigRye 1

The EWG 1219 could provide for the assessddcks detailed summary sheets informing about the
stocksd status and theirtr state of exploitation

consistent with high long term yields\{y).
The STECF EWG 129, based on new assessments, concludeththa

otwo stocks in GSA 1, Norway lobstaléphrops norgeviciisand Blue Whiting llicromestius
poutasso} are subject to overfishing.

eonestock in GSA 5, Blacloellied anglerfishl(ophius budegas$as subject to overfishing.
eonestock in GSA 6, Norwalobster Nephrops norvegicu$$ subject to overfishing.

otwo stocks in GSA 9, Red mullet (Mullus barbatus) and Great forkb®dayt(s blennoidgsare subject
to overfishing.

otwo stocks in GSA 10, Blue and red shrindgiéteus antennatysnd Giant red shmp

(Aristaeomorpha foliacéaare subject to overfishing.

otwo stocks of HakeNlerluccius merluccidsand Red MulletNullus barbatu¥in GSA 11 are subject to

overfishing.
eonestock of Giant red shrimpAtistaeomorpha foliacdan GSAs 1216 is subject toverfishing.

eonestocks of Sardine $ardina pilchardupis exploited sustainably amhe stock of Anchovy

(Engraulis encrasicolyss subject to overfishing in GSA 16.

ofive stocks, Red mulletMullus barbatuy and Hake Merluccius merluccius Sole Goleasoleg,
Sardine $ardina pilchardusand Anchovy Engraulis encrasicolysn GSA 17 are subject to

overfishing.

otwo stocks of Red mulletullus barbatuy and Giant red shrimpA¢istaeomorpha foliacéan GSA 18

are subject to overfishing.
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otwo stocks ofRed mullet Kullus barbatuy and Hake erluccius merluccidsin GSA 19 are subject to

overfishing

A summary of the assessments from EWGL22and all preceding assessments EWGs have been plotted

in Figure 2. The plot is constructed by GSA (each panelj & includes all species for which an
assessment with accepted Fcurr and Fmsy has been finalized or attempted since 2009. The ratio
Fcurr/Fmsy has been calculated and status is classified as overexploited if log(Fcurr/Fmsy)>0 and as
sustainable if <=0. e F values are referred to the year in which the assessment was performed (thus it
generally refers to the actual F of one year before), assessme@@prevere considered outdated.
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Figure 1. Overview of Mediterranean stock assessments from EMO di2d all preceding assessments
EWGs since 2009 for GSA 1 to B Each panel is a GSA and log(R{>0 indicates that a stock is
overexploited.
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STECF Assessments 2008-2012
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Figure 2. Overview of Mediterranean stock assessments from EVW® &Ad all preceding assessments

EWGs snce 2009 for GSA 16 to 29 (Black Sea). Each panel is a GSA and IpgJFlFindicates that a
stock is overexploited.

ToR (e), short and medium term forecast EWG 129 where performed as follow:
¢22 short term forecas(for detail of species see AnneX.ll

¢4 medium term forecas(for detail of species see Annex Il).

Specifically for Sardine and Anchovy in GSA 17, the following reference points were derivgel: F
Fimio and Fmso are the F values that give a 5%, 10% and 50% probability of SSB fa#éiogv Bi,. Fusy

is the median F that gives maximum sustainable yield apd.fnmaximises average catchksand
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Feashsoare the F values that give 5% and 50% probability of crashing the stock. For these two gtocks B
could not be estimateddim the segmented regression and was thus defined as 30% of maximum
observed SSB. B was defined as 1.4 time;8 Based on the data and stock recruitment scenarios
specific B, and sy were proposed for Anchovy and Sardine in GSA 17. In particulaAfahovy

EWG 1219 suggest to adopt;B= 148,623 t (i.e. 30% of S§Bin scenario 2) andk, = 0.56 (i.e. Rax

cach)- FOr Sardine suggest to adopt,B 408,032 t (i.e. 30% of SSB) and Fsy= 0.25 (i.e. Rax catc)-

ToR (f), mixed fisheries The EWG 1219 was requested to review and evaluate the mixed fisheries
frameworks and computer programs to deliver mixed fisheries management advice. EM@pdated

the discussion on evaluation of different approaches to analyse and provide managenentgahding

mixed fisheries under various scenarios. The group emphasized the relevance of tools with different
potential methodologies that have been developed in recent years to guide management and to design
multiannual management plans towards suséeénisheries.

ToR (g) MEDITS quality checks: JRC presented 26 checks have been designed (following the
philosophy of the ROME routine developed by Spedicato and Bitetto) and applied to the Medits dataset
submitted in response to the 2012 data call. ITrota time of the checks is approximately 7 min for all
countries, years, GSAs with no optimization of the queries. There was a significant number of
inconsistencies detected at a different level of importance. The trends in error patterns show more errors

in earlier years and to specific areas.

ToR (g) Evaluation of DCF data quality by EWG Experts: data quality and availability was assessed

for GSAs 1, 6,7, 9, 15, 17. Data was evaluated by species and year in samplings from commercial fleet,
surveys atsea, maturity ogive, lengilveight and growth parameters (otolith reading or others).
Additionally landings information by gear (DCR: 262808) or métier (DCF: 2002011) was assessed

by GSA.

ToR (h) The EWG 1219 reviewed the DCF data call format andda some minor amendments based

on JRCO6s recommendations.
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ToR (i) STECF EWG 1219 identified major stocks of the different species and proposed about 30 stocks

to be assessed annually, biennially or over a longer timeframe starting from 2013. So tamltbe of

stock and fisheries assessments carried out and their selection rather depended on the presence of experts
and their proposals. This shall facilitate the STECF systematic approach in monitoring and following
recovery of major stocks and fisherigsthe Mediterranean based on a prioritized schedule of stock

assessments.

ToR (J) Review of Cephalopod assessment methods and data collecti&WG 1219 was requested

to identify the most likely scientific procedure(s) making use, as required, oftificisnirveys and/or
commercial data for Cephalopods. Biomass dynamic and Depletion models were considered and the latter
seemed more appropriate when data derived from monthly sampling is available. Alternatively, when full
assessment input data are nedikable, time series approaches can be applied on CPUE indexes. Based
on conclusions from ICES WGCEPH, the current DCF quarterly sampling frequency is too low and
should be at least monthly.

3. RECOMMENDATIONS OF TH E WORKING GROUP

ToR (a-d) update and asess historic and recent stock parameter§he EWG 1219 recommends the
reduction of the effort and/ or the <catches of t
fishing mortality is below or at the proposed levgky; in order to avoid fuire loss in stock productivity
and landings: Norway lobsteNéphrops norgeviclsand Blue Whiting Micromestius poutasspun
GSA 1, Blackbellied anglerfishl{ophius budegas3an GSA 5, Norway lobsteNephrops norvegicus)
in GSA 6, Red mulletMullus barbatu} and Great forkbeardPfiycis blennoidgsin GSA 9, Blue and
red shrimp Aristeus antennatlisand Giant red shrimpA¢istaeomorpha foliaceain GSA 10, Hake
(Merluccius merluccids and Red Mullet Nullus barbatuy in GSA 11, Giant red shrimp
(Aristaeomorpha foliacgain GSAs 1216, Anchovy Engraulis encrasicolysin GSA 16, Red mullet
(Mullus barbatuy, Hake Merluccius merluccius Sole Golea soleg Sardine $ardina pilchardusand
Anchovy Engraulis encrasicolysin GSA 17, Red mulletMullus barbatuy and Giant red shrimp
(Aristaeomorpha foliacgain GSA 18 and Red mulletMullus barbatu} and Hake Nerluccius
merlucciu$ in GSA 19.
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The Fysy target should be reached by means of a ramitiual management plan taking into account

mixedfishelies effects. Catches and effort consistent wiik,/Ehould be estimated.

Sardine $ardina pilchardulsin GSA 16 is exploited sustainably.

ToR(e) STECF EWG 1219 recommends to perform short and medium term predictions only when

meaningful stockecrutment relations can be fitted.

EWG 1219 recommends the new approach, adopted and modified from WKFRAME, for deriving
biomass and exploitation rates in a probabilistic framework as for Sardine and Anchovy in GSA 17. This
is a step forward from deterministieference points and should be applied when possible.

ToR (f), mixed fisheries: STECF EWG 1219 after revising the available approaches, advises that the
potential use of existing tools to improve the selectivity of mixed fisheries shall be evalugted a
promoted in order to simplify overly complex fisheries strategies through reduction of by catch and
number of species exploited by the same gear. The mixed fisheries framework is considered very essential
issue and relevant investigations shall be comtil during the forthcoming meetings. Because of the
complexity of the subject and the overload work during the current meeting, the group advises to establish

a dedicated working framework to thoroughly tackle the subject.

ToR (g) data quality and MEDITS: EWG 1219 recommends a revision of the MEDITS records
emerging from each of the quality checks and correction of erroneous entries. E¥8Gek®dmmends
the use of quality check routines such as the JRC one (although not currently distributed)RDMEhe
library.

ToR (h) EWG 1219 recommends accommodating length classes greater than 100 cm in fisheries table B,
call MEDITS according to new format, with the exception of new table TE and call for biological
parameter that have not been called sin@®2UThe revised data call format shall improve the structure of

data which will be called from next year 2013.
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ToR (i) EWG 1219 recommends to base the work of the next expert working groups on the stock
priority list (outlined in section 12, Table 12.11}1 with particular emphasis on not exceeding 30

analytical stock assessments per year in order to maintain a proper quality.

ToR () EWG 1219 recommends to further investigate assessments methods for cephalopods in the
Mediterranean Sea and to ass#® cost benefits of a monthly vs quarterly sampling of catches within the
DCF.

Future planning of Mediterranean expert group meetings:The next STECF expert meeting (EWG
13-9: Assessment of Mediterranean Sea steqast 1) will be convened on the ale1519 July 2013 in
the Ispra (ltaly) and the second one (EWGx(3Assessment of Mediterranean Sea stoghart 2) will
tentatively be held in Brussels the week®of December 2013.
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4. INTRODUCTION
The expert working group on Mediterranean stock and fisheries assessment STECF BWMIti2its

secondneetingplannedfor 2012 inAncona (ltaly) 10-14 DecembeR012.

The chairman opened the meeting at 9.00 am on Mon@dyedembe2012, and adjourneithe meeting
by 4.00 pm on Fridayl4 DecembeR012. The meeting was attended28/experts in total, including
STECF members ar®RlJRC experts.

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

thefollowing chapter.

4.1. Terms of Reference for the STECF EWG 1219

The STECFEWG 1219 is requested to:

a) update and assess, by all relevant individual GSAs or combined GSAs where appropriate, historic and
recent stock paramests for the longest time series possible of the priority 9 species listed below as well as
of other species listed in the Annex to this ToR reporting Appendix 7 of the DCF data call issued on 12
April 2012".

Due account shall be given to technical iattions and description of the concerned multispecies and
multiple-gears fisheries also in terms of fishing effort deployed (trends over time) and allocation of stock
catches among different metier.

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

Assessment data and methods are to be fully documented with particular reference to the completeness
and qualiy of the data submitted by Member States as response to the official Mediterranean DCF data
call issued on April and reminded in June &&tembef012.

IMARE D/2/D(2012)448251
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Assessment prioritghdl be given on stocks/GSAs not yet assessed either analytically or through data
shortage methods; special attention shall be given, in particular, to demersal stocksinXBSA1, 17,
and 18.

Data collected outside the DCF and/or delivered to the ngebti noREU scientists shall be used as well

and merged with DCF data whenever necessary. Due account shall also be given to data used and
assessments carried out within the FAO regional projecfanaed by the European Commission and
EU-Member Statesin particular when using data collected through the DCF/DCR and EU funded
research projects, studies and other types of EU funding.

In particular, for the Adriatic we draw your attention to the recent publication Piccinetti C., Vrogc N.,
Marceta B., Mamkedi C. (2012)"Recent state of demersal resources in the Adriatic Sea" in Acta
Adriatica Monograph Series no 5" from which some excerpts of stocks sheets have been scanned and
provided as background document for this meeting.

The table below summarizeanticular stocks assessed in 2011 which should deserve much lower priority
in 2012 unless they need to be treated to address specific items of these ToRs.

Moreover, in case the GFCBIAC working groups have carried out and/or endorsed an assessment for a
stock not listed in the table below there is no need to redo the analyses unless new scientific and fishery
elements have emerged that calls for a revised assessment. A revision of a GFCM assessment has to be
conducted only if raw data to generate the irgait for the assessment are made available to the WG the

first day of the meeting at latest.

NO Need to UPDATE
Common name since assessment don
in 2011

Hake N
Pink shrimp

Red mullet

Blue and red shrimp
Hake

Striped red muét
Hake

Pink shrimp

Red mullet

Hake

Red mullet

9)
w
>

N Njololo|la|la|lkr|Rkr|Rk|R
2\ Z2\Z2|Z2|1Z2Z2|1Z2|Z2|Z2|Z2
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Anchovy

Common Pandora
Hake

Norway lobster

Pink shrimp

Red mullet

Blue and red shrimp
Spottail mantis shrimg
Striped red mullet
Blackmouth catshark
Giant red shrimp
Hake

Pink shrimp

Red mullet

Giant red shrimp
Hake

1516 | Giant red shrimp
1516 | Red mullet

1516 | Common Pandora

QOO OO OV|O|V|V|Vv|©

[ERN
o

[EEN
o

[EEN
o

[ERN
[EEN

[ERN
[EEN

Z|\Z2|\Z2|Z2|Z2Z2\Z2|Z2|Z2|Z2|Z2Z2Z2Z2Z22Z2|Z2Z2\Z2\Z2|\Z2|Z2|Z2Z2|22|2

16 | Anchovy

16 | Sardine

17 | Common sole
17 | Sardine

18 | Hake

22 | Anchovy

22 | Sardine

25 Picarel

b) The DCR/DCF data call of April 2012 includes the entire list of the common reference species for the
MEDITS surveys. Test the consistency of the data, assess whether there is sufficient data and resolutio
to carry out adequate assessments for some stocks, includinghdetge methods (e.g. biomass
dynamic models; demographic models; SURBA; AIM; SEINE etc.).

Moreover, during SGMED 2102 via inspection of MEDITS trends it was assessed which specikk cou

be used for trend estimation (Table 3.4.2). If adequate corresponding data is available in the Landings and
discard data from DCR/DCF, potentially new assessments should be conducted during the current and/or
next meeting(s) forophius spp, Pagellugghrinus, Trigla lucerna, Trachurus spp, Eutrigla gurnardus,
Micomestius poutassou, Trisopterus minutus, Mullus surmuletus, Spicara spp, and Boops boops

Special attention shall be given, in particular, to demersal stocks in5G6A7, 10, 11, 17, anti8.

Data collected outside the DCF and/or delivered to the meeting bld@tientists shall be used as well
and merged with DCF data whenever necessary. Due account shall also be given to data used and
assessments carried out within the FAO regionajepts cefunded by the European Commission and
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EU-Member States in particular when using data collected through the DCF/DCR and EU funded
research projects, studies and other types of EU funding.

However, in case the GFCHRIAC working groups have carrieit and/or endorsed an assessment there

is no need to redo the analyses unless new scientific and fishery elements have emerged that calls for a
revised assessment. A revisioha GFCM assessment has to be conducted only if raw data to generate
the inpu data for the assessment are made available to the WG the first day of the meeting at latest.

Table 3.4.2 List of priority species by Medits code and GSA. Enough data 1s available for trend estimation
(YES), not enough data for trend estimation (NO), status of the data unclear due to errors in database (na, ?)
or occasional occurrence of the species in the surveys.

GSA LOPH LOPH PAGE TRIG TRAC TRAC EUTR MICM SQUI BOOP SOLE SPAR
PIS BUD ERY Luc MED TRA GUR POU MAN BOO VUL AUR
6 YES YES YES ? YES YES YES YES NO YES ? na
7 YES YES YES YES YES YES YES YES NO YES YES na
8 YES YES YES na YES YES no YES na YES ? na
9 YES YES YES YES YES YES YES YES YES YES YES no
10 YES YES YES YES YES YES NO* YES YES YES NO* NO*
11 na YES na na YES na YES YES na na ? na
186 YES YES YES YES YES YES YES YES YES YES ? NO
17 YES YES YES YES YES YES YES YES YES YES ? NO
18 YES YES YES YES YES YES YES YES YES YES ? NO
20 ? YES YES YES YES YES YES YES YES YES YES NO
22423 YES YES YES YES YES YES YES YES YES YES YES
0 Infl. yes YES

*rare presence or absence of the species during the surveys

C) assess, review and propose biological fisheries management reference points, either model based or
empirical, of exploitation and stock size related to higfids and low risk of stock/fishery collapse of

each of the stocks listed under a), b) and assessed by STECF or other scientific frameworks. This work
shall provide, to the extent possible, the target (management) for sustainable fishing at MSY a@h@roxy,
precautionary (threshold) and conservation (limit) reference points. Assessment data and methods are to
be fully documented with particular reference to the completeness and quality of the data submitted by
Member States as response to the officiatiitéeranean DCR/DCF data calls.

d) provide a synoptic overview on the recent status of exploitation level and stock size of the species
listed under a), b) in relation to the biological fisheries management reference points as identified under
c).

e) provide short term, medium term and long term forecasts of stock biomass and yield for the demersal
and small pelagic stocks assessed in 2012, including assessments carried out in scientific frameworks
other than STECF and funded by the EC. Specific atteshall be given to small pelagic stocks in
GSAs 01, 05, 06, 07, 10, 16, 17 and 18.

The forecast scenarios shall include, inter alia:

- the status quo

and

- target to lpsy Or other appropriate proxies for 2013, 2015 and 2020, respectively.

In paricular, produce catch forecasts to get high yield under different recruitment scenarios while
avoiding with high probability the risk that SSB fall under Blim. In particular:
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1.Estimate the biomass reference points (i.e..gsBoth as SSBlim and SSBpdefined as the levels of
SSB below which recruitment is considered likely to become increasingly impaired and thus actions
should be taken (i.e. reducing fishing mortality beloys/Fand the exploitation rate E well below
0.4) when the SSB approachestsstock sizes. Unless other more adequate approach is advisable, a
segmented regression based on the stock recruitment data should be used.

2.Using the framework developed at ICEEEKFRAME 2010, estimate the level of F which minimizes
the risk of SSB fallingoelow SSBigr and maximize the total yield from the stock in the long term
(5, 10 and 20 years) at different level of assumed recruitment.

3.Estimate, on the basis of commercial average catch rates by métier, the level of fishing effort by metier
whichis commensurate to the sustainable stern and longerm catch forecasts

Raw data used to generate the input data for the assessment should be made available to allow for testing
different settings and data scenarios.

Implications of the proposed chges in fishing mortality on the fishing effort exerted by the relevant
fisheries/métier concerned have to be identified. The identification and description of the fisheries/métier to
be considered are left to the experts on the basis of their knowlefigigenies in each GFCNESA.

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

f) review and evaluate existing scientific frameworks for the elaboration of mixed fisheries management
advice, and develop a framework to deliver management advice forgpetties/stocks fisheries in the
Mediteranean. Such framework shall consider and be consistent with the management advice for
fisheries of single species/stocks provided by STECF so far and provide redigyierm scenarios
constrained by one or all species/stocks specific management minésachieved by 2015 or 2020,
respectively. The framework shall be agjauctured, to the extent possible, and be based on ecological
data and concepts as a first step; considerations shall be given to accommodate within this framework,
whenever necessarempirical indicators. The input data required and model processes to deliver
management advice for mulipecies/stocks fisheries shall be described in detail.

The management advice shall consider quantitative annual effort changes and consistent catch
possibilities. If this point cannot be thoroughly addressed during this meeting, then proposes a roadmap
and ways to start addressing this issue in the subsequent STECF EWG meetings in 2013 and 2014,

g) review the quality and completeness of all dataltiegy from the official Mediterranean DCF data call
issued on April 2012 requesting MEDITS trawl survey data updated to year 2012. STECF is requested to
summarize and concisely describe in detail all data quality deficiencies of relevance for the ass#ssme
stocks and fisheries. Such review and description are to be based the data format of the official DCF data
calls for the Mediterranean and Black Sea issued on April 2012. Particular attentions should be devoted to
assessing the quality of MEDITS sagvfor which several inconsistencies had emerged during the EWG
11-12 and EWG 120 meeting.

Test and validate some of the error patterns emerging from MEDITS quality checks, developed in SQL
by JRC, exploring inconsistencies across tables (TA, TB, T@)fanhauls parameter. Such routines
share a similar philosophy to the ROME script but a different implementation and functionality.

h) review the DCF data call in 2012 for Mediterranean stocks, fisheries and surveys and where necessary
suggest adjustments data needs and quality of data to be requested in the DCF call in 2013.

i) taking into account the catch composition of the different fisheries/metier, the biological characteristics
and the current level of overfishing identify the major stockshef different species whose scientific
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assessment has to be carried annually, biennially or over a longer timeframe starting from 2013. This
should facilitate the STECF systematic approach in monitoring and following recovery of major stocks
and fisheriesn the Mediterranean based on a prioritized schedule of stock assessments. Such exercise is
to be based on pragmatic expertise on data coverage by GFCM GSA resulting from Mediterranean DCF
data calls.

j) Any Other Business:

I Cephalopods represent relavapecies for some fisheries/métier and play important ecological roles in
the marine food webs; there is increasing need to identify the best appropriate scientific approaches,
proportionate to the consistency and value of the catches, to evaluatstahesr and calibrate their
exploitation with a low risk of poor recruitment in the subsequent fishing season. Identify the most likely
scientific procedure(s) making use, as required, of scientific surveys and/or commercial data. Evaluate
whether the dataollected through the DCF are adequate to that regard in the different GSA and where
necessary propose solutions to fill the gaps.
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ANNEX: reporting Appendix 7 of the DCF data call MARE D (2012)448251 of 12 April 2012.

SPECIES

Aristaeomorpha foliacea
Aristeus antennatus
Aspitrigla cuculus

Boops boops

Citharus linguatula
Coryphaena hippurus
Dicentrarchus labrax
Diplodus spp.

Eledone cirrhosa
Eledone moschata
Engraulis encrasicolus
Eutrigla gurnardus
Galeus mealstomus
Helicolenus dactylopterus
lllex coindetii
Lepidorhombus boscii
Loligo vulgaris

Lophius budegassa
Lophius piscatorius
Merlangius merlangus
Merluccius merluccius
Micromesistius poutassou
Mugilidae

Mullus barbatus

Mullus surmuletus
Nephrops norvegicus
Octopus vulgaris
Pagellus acarne

Pagellus bogaraveo

CODE

ARS
ARA
GUR(c)
BOG
CIL(9
DOL
BSS
SRG()
OCM(9
OCM(9
ANE
GUG
SHO
BRF()
SQM()
LDB(%)
SQCH)
ANK
MON
WHG(®)
HKE
WHB
MUL
MUT (a,b)
MUR (a,b)
NEP
ocC
SBA®™)
SBR(9
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Common name

Giant red shrimp
Blue and red shrimp
Red gurnard

Bogue

Spotted flounder
Common dolphinfil
Sea bass

Sargo breams
Horned octopus
Musky octopus
Anchovy

Grey gurnard
Blackmouth catshark
Rockfish

Broadtail squid
Fourspotted megrim
European squid
Black-bellied angler
Anglerfish

Whiting

European hake
Blue whiting

Grey mullets

Red mullet

Striped red mullet
Norway lobster
Common octopus
Axillary seabream

Blackspot seabream



Pagellus erythrinus PAC Common Pandora

Parapenaeus longirostris DPS Deep water rose shrimp
Penaeus kerathurus TGS Caramote prawn
Phycis blennoides GFB() Greater forkbeard
Psetta maxima TUR Turbot

Raja clavata RJC Thornback ray

Rapana venosa RPW() Ram

Sardina pilchardus PIL Sardine

Scomber spp. MAZ Mackerel

Scyliorhinus canicula SYC Smalkspotted catshark
Sepia officinalis CTC Common cuttlefish
Solea solea SOL Common sole

Sparus aurata SBG Gilthead seabream
Spicara flexuosa PIC() Picarel

Spicara smaris SPC Picarel

Sprattus sprattus SPR Sprat

Squalus acanthias DGS Piked dogfish

Squilla mantis MTS Spottail mantis squillids
Trachurus mediterraneus HMM Mediterranean horse mackerel
Trachurus trachurus HOM Horse mackerel

Trigla lucerna (= Chelidonichthys GUU Tub gurnard

lucerng

Trigloporus lastoviza GUU(c) Streaked gurnard
Trisopterus minutus POD() Poor cod

Zeus faber JOD() John Dory

% are requested as important under the Mediterramegnlation (Council Regulation (EC) N
1967/2006)
® are requested as important species in the Black Sea

c included in the list of reference species for the Medits survey (Medits, Instruction manual 2007)

4.2. Participants

The full list of participants at EWG2119is presented in Annex | to this report.
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5. TOR A-D UPDATE AND ASSESS HISTORIC AND RECENT STOCK PARAMETERS (SUMMARY
SHEETS)

The following section of the present report does provide short stock specific asgsssnbe format of
summary sheets. Such summary sheets are only provided in cases when the analyses resulted in an analytica
assessment of the exploitation ratee assessments are presented in geographic order by GSA, and not any
longer by species. Daled versions of the assessments of stocks and fisheries are provided in the following
section 6 of the report.
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5.1. Summary sheet oBlue whiting in GSA 01

Species common name: Blue whiting
Species scientific name Micromesistils poutassou
Geographical Sularea(s) GSA(s): GSAO01

Most recent state of the stock

State of the adult abundance and biomass:

A Length Cohort Analysis (VIT software) was carried out during STECF EWKE91dsing DCF data of
landings at age (2062011). MEDITS survey indices and landings data showed a variable pattern without a

clear trend. Since no precautionary level for the stock of blue whiting in GSA 01 was proposed, STECF
EWG 1219 cannot evaluate the stock status in relation to the precautionaoaeipp

State of the juvenile (recruits):
LCA recruits estimates were as follows: 12.9%b®009, 52.5 x10in 2010 and 30.3 xf0on 2011.

State of exploitation:

STECF EWG 1219 proposed §=0.40 as limit reference point consistent with high longtgield (Fysy
proxy). Based on the assessment resultg(2809)=1.0; k5(2010)=1.3;F,5(2011)=1.4), STECF EWG 12

19 assessed the status of the stock of blue whiting in GSA 01 as being exploited unsustainably.

Source of data and methods:

Length cohortanalysis VIT was computed using as input DCF data on landings -@219 and size

structure of the bottom otter trawl catches.

The following biological parameters were used for LCA analyses:

Growth parameters (von Bertalanffy): Linf=48.4 cm, k=0.380t

Lengthweight relationship: a=0.0007, b=3.69

M vector (ProdBiom): Agel1=0.55, Age2=0.48, Age3=0.4, Age4=0.37, Age5=0.35, Age6=0.33, Age(=0.32,
Age8=0.32, Age9=0.31, Agel0=0.3

Maturity at age: Agel1=0.01, Age 2=0.61, Age3=1.0, Age4=1.0, Age5=1.0, Age@xk?:1.0, Age8=1.0,
Age9=1.0, Agel0=1.0

Outlook and management advice
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STECF EWG 1219 recommends the fishing effort and/or catches to be reduced until fishing mortality is
below or at the proposed leve|dy, in order to avoid future loss in stock pratlvity and landings. This
should be achieved by means of a maithual management plan taking into account mfistteries effects.
Catches and effort consistent witlsi-should be estimated.

Short and medium term scenarios:

Short and medium term pretins of stock biomass and catches cannot be estimated due to the short data

period available.

Fisheries

No particular description is providetlandings data were reported to EWG through the Data collection
regulation. The majority of landings are repdrtey otter trawlers. Landings fluctuated during the period
20022011 with a maximum value of 3125t in 2006 and a minimum value of 426t in 2008. Discards are
reported in the period 20811 but there was no detailed length or age distribution of thesadtisc

Annual landings (t) by fishing technique as reporte8T&CF EWG 1219through the DCR data call.

ARE | COUNTR |FT_LVL |[FT_LVL |FT_LVL
SPECIES A Y 4 5 6 2002 | 2003 | 2004 | 2005| 2006| 2007 | 2008| 2009 | 2010 | 2011
WHB 1 ESP OoTB DEMSP | 40D50 431 | 773 | 1155|1249|3124| 953 |426 | 671 |1031 |644
WHB 1 ESP PS 14D16 7.602|17.13{ 2.68 | 8.79 | 0.92 | 0.381
WHB-
Discard 1 ESP OoTB DEMSP | 40D50 231.6] 151.6| 34.48

Limit and precautionary management reference points
Table of limit and precautionary management reference points pobpps&T ECF EWGE.2-19

Fo.. (Mmean: k. 2-5) adopted as proxy forky O 0.40
Frax (@ge range)=
I:msy (2'5)= O 0 . 4 0

Fpa (Fim) (2g€e range)=

Bmsy (SPAWNIing stock)=

Bpa (Bim, SPawning stock)=

Table of limit and precautionary management reference points agreed by fisheries managers

Fo_]_ (mean):

Fmax (@ge range)=

Fmsy (Age range)=

Foa (Fim) (2ge range)=

Bumsy (SPawning stock)=
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Bya (Bim, SPawning stock)=

Comments on the assessment
The detailed assessment of blue whiting in GSA 01 can be found in sgdtadrthis report.
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5.2. Summary sheet ofNorway lobsterin GSA 01

Species common name: Norway lobster
Species scientific name: Nephrops norvegicus
Geographical Sularea(s) GSA(Ss): GSA 01

Most recent state of the stock

State of the adult abundance and biomass:

Survey indices indicate a variable pattern ofirmdance (n/h) and biomass (kg/h) without a clear trend.
However, recent values are in the lower range since 1994, with a peak in those indices between 2002 and
2005. No precautionary biomass reference points have been proposed for this stock. AsEAVEsLR,19

is unable to fully evaluate the status of the stock biomass with respect to these.

State of the juvenile (recruits):

Recruitment decreased over the last 3 years (2009). However, no precautionary recruitment reference
points have been propes for this stock. As a result, EWG-19 is unable to fully evaluate the status of the
stock recruitment with respect to these.

State of exploitation
EWG 1219 proposes F O 0.20 as | i mio1asreapioaygoé Rsyh t ref

consisent with high long term yields. A reduction is necessary to approach I8y Feference point

(Factor; 40% of the current F value). This stock had not been previously assessed.

Source of data and methods

The data used in the analyses were DCF lengthuérecies from the 2012 data call, corresponding to the
years 2009 to 2011. The pseuttthort VPA approximation in the VIT software was used for this analysis,
run separately for each year. The following growth parameters were used (males and femaleslcdgbine
=72.1 mm CL, k = 0.169 ¥ t = 0 yr, while the lengthveight relationship parameters were: a = 0.000373 g

mm® and b = 3.157@\atural mortality vector was obtained using the Prodbiom method.

Outlook and management advice
EWG 1219 recommends ¢h r el evant fl eet bés effort and/ or <catc
below or at fMSY in order to avoid future loss in stock productivity and landings. This should be achieved

by means of a mukannual management plan taking into accounehfisheries effects.
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Fisheries
The Norway lobster is a target species of the mixed-deder bottom trawl fishery.

Landings of Norway lobster in the period 2002011 are shown in the table below. Discards are negligible
because this species hashhigpmmercial value in the entire size range. Undersized individuals (< 20 mm
CL) are virtually absent from the catches.

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
168.27 | 158.33 | 121.68 | 65.68 59.24 61.52 80.6 93.14 77.4 74.62

Limit and precautionar y management reference points
Table of limit and precautionary management reference paioposed byEWG 1219

F0.1(age 37)= 00.20
Fmax(age 37)= 0.38
Fmsy(age 37)= 00.20

Fpa(Flim) (age 37)

Bmsy (spawning stock)=

Bpa (Blim, spawning stock)

Table of limit and precautionary management reference pagnéed by fisheries managers

FO.1(age 37)=

Fmax(age 37)=

Fmsy (age 37)=

Fpa(Flim) (age 37)

Bmsy (spawning stock)=

Bpa (Blim, spawning stock)

Comments on the assessment

The detailed assessment of Norway lobster in GSA 01 can be found in §e2obthis report.
Data quality check

Data reportedn the DCF 2012 data call is of sufficient quality to perform a pseotort VPA by year.

Biological parameters were not available for the area and were taken from GSA 05.
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5.3. Summary sheet oBlack-bellied anglerfish in GSA 05

Species common name: Black-bellied anglerfish
Species scientific name Lophius budegassa
Geographical Sularea(s) GSA(S): GSA 05

Most recent state of the stock

State of the adult abundance and biomass:

SSB oscillates between 2001 and 2007, with a decreasing trend thereafter athé \withimum values at
the end of the data series (268®11). However, since no biomass reference point for this stock has been
proposed, EWG 129 cannot evaluate the stock status in relation to these.

State of the juvenile (recruits):

Recruitment showedhaximum values at the beginning of the time series (2001) with a decreasing trend
thereafter and a moderate recover during last 4 years-@&iI8.However, since no recruitment reference

point for this stock has been proposed, EW&3Zannot evaluatithe stock status in relation to these.

State of exploitation:

EWG 1219 proposed F;as proxy of sy and as the exploitation reference point consistent with high long
term yields. Taking into account that the current=R.13 is larger than 5= 0.18, the black bellied
anglerfish in GSA 05 is considered exploited unsustainably.

Source of data and methods:

An Extended Survivor Analysis (XSA) was performed using as input data bottom trawl landings and age
distributions (from sliced length frequency distitions) from 20042011 (2002011 from DCF data and

2001 from other projects). Biological parameters used correspond to those available from GSA 06. Bottom
trawl surveys (BALAR and MEDITS) were used as tuning fleets.

Outlook and management advice

EWG 1219 recommends the relevant fleetsd effort ani
below or at the proposed,& level, in order to avoid future loss in stock productivity and landings. This
should be achieved by means of a matihual maagement plan taking into account mixXesheries

considerations. Catches and effort consistent wjty Bhould be estimated.

Short and medium term scenarios:

Short term projection (assuming F at status quo and as recruitment the arithmetic meathrefelastars),

showed a decrease of the catch of 21% from 2011 to 2013 and an increase in the spawning stock biomass of
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1% from 2013 to 2014. Fishing at fgenerates a decrease of the catch of 81% from 2011 to 2013 and an
increase of the spawning stoclkoimass of 72% from 2013 to 2014.

Since no stockecruitment relationship could be reliably fitted to the dataset, no medium term predictions

were conducted.

Fisheries

In the Balearic Islands (western Mediterranean), commercial trawlers develop up thfflenent fishing

tactics, which are associated with the shallow shelf, deep shelf, upper slope and middle slope (Guijarro and
Massuti 2006; Ordines et al. 2006), mainly targeted toSiicara smarisMullus surmuletusOctopus
vulgarisand a mixed fisltategory on the shallow shelf (80 m); (ii) Merluccius merlucciusMullus spp.,

Zeus faberand a mixed fish category on the deep shelfZ80 m); (iii) Nephrops norvegicudut with an
important bycatch of bigM. merluccius Lepidorhombusspp.,Lophiusspp. andviicromesistius poutassou

on the upper slope (35800 m) and (iv)Aristeus antennatuen the middle slope (66050 m). The black

bellied anglerfishl.. budegassas an important bgatch species in the upper slope although it is also caught

in the shallow and deep shelf.

Limit and precautionary management reference points
Table of limit and precautionary management reference points proposed by STECE2EMYG

Fo1 (ages 15) = 0.18
Fnax (Age range)=
Fusy (ages 15) = 0.18

Foa (Fim) (age rage)=
Busy (spawning stock)=
Bpa (Bim, SPAWning stock)=

Table of limit and precautionary management reference points agreed by fisheries managers

Fo.. (mean)=

Fmax (@ge range)=

Fusy (age range)=

Foa (Fim) (age range)=
Busy (Spawning stock)

Bpa (Biim, Spawning stock)=

Comments on the assessment
The detailed assessment of bldeklied anglerfish in GSA 05 can be found in sec8ddof this report.
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5.4. Summary sheet ofNorway lobster in GSA 06

Species common name: Norway lobster
Speciesscientific name: Nephrops norvegicus
Geographical Sularea(s) GSA(S): GSA 06

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

Survey indices indicate a variable pattern of abundance (n/h) and biomass (kg/h) without a clear trend.
However, recent values are in the lower range since 1994, with a peak between 2000 and 2004. No
precautionary biomass reference points have been proposed for this stock. As a result-EA&Utable

to fully evaluate the status of the stock with respe these.

State of the juvenile (recruits):

Recruitment increased over the last 3 years (Z4). However, no precautionary recruitment reference
points have been proposed for this stock. As a result, EWI® 12 unable to fully evaluate the statiighe

stock recruitment with respect to these.

State of exploitation
EWG 1219proposes F O 0.15 as | i mit omamapmeymnemsy) ref e

consistent with high long term yields. A considerable reduction is necessary to approavistheeference

point (Factor; 75% of the current F value). This stock hadeen previously assessed.

Source of data and methods

The data used in the analyses were DCF length frequencies from the 2012 data call, corresponding to the
years 2009 to 2011. The psetcimhort VPA approximation in the VIT software was used for thilysis,
separately for each year. The following growth parameters were used (males and females cdmbined):

72.1 mm CL, k = 0.169 ¥ t = 0 yr, while the lengtiweight relationship parameters were: a = 0.000373 g

mm?and b = 3.157@&\atural mortality vector was obtained using the Prodbiom method.

Outlook and management advice
EWG 1219 recommends the eelv a n t fl eetbs effort and/ or catches
below or at fMSY in order to avoid future loss in stock productivity and landings. This should be achieved

by means of a mukannual management plan taking into account mfkgkries effects.
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Fisheries

The Norway lobster is a target species of the mixed-deder bottom trawl fishery.

Landings of Norway lobster in the period 2002011 are shown in the table below. Discards are negligible
because this species has high comuiak value in the entire size range. Undersized individuals (< 20 mm

CL) are virtually absent from the catches.

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
187.48 | 381.79 | 370.83 | 189.42 | 256.79 | 224.98 | 313.99 | 355.51 | 406.36 | 496.76

Limit and precautionary management reference points
Table of limit and precautionary management reference pmioposed byEWG 1219

FO.1(age 37)= 00. 15
Fmax(age 37)= 0.29
Fmsy(age 37)= 00. 15

Fpa(Flim) (age 37)

Bmsy (spawning stock)=

Bpa (Blim, spawning stock)

Table of limit and precautionary management reference pagnéed by fisheries managers

FO.1(age 37)=

Fmax(age 37)=

Fmsy(age 37)=

Fpa(Flim) (age 37)

Bmsy (spawning stock)=

Bpa(Blim, spawning stock)

Comments on the assessment

The detailed assessment of Norway lobster in GSA 06 can be found in $e¢tbthis report.
Data quality check

Data reportedn the DCF 2012 data call is of sufficient quality to perform a pseotort VPA by year.

Biological parameters were not available for the area and were taken from GSA 05.
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5.5. Summary shed of Red mulletin GSA 09

Species common name: Red mullet

Specis scientific name: Mullus barbatus

Geographical Sularea(s) GSA(s): | GSA9

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

The index of stock abundance derived from MEDITS surveys suggest an increasing trend up to 2002
followed by a relatively steady status up to 2011. Since no biomass reference point for this stock has been
proposed, EWG 129 cannot evaluate the stock status in relation to these.

State of the juvenile (recruits):

also the index of abundance of juveniles shavsgh variability, with higher values in years 268@03 and
with recent levels similar to those of 1998. Since no recruitment reference point for this stock has been

proposed, EWG 129 cannot evaluate the stock status in relation to these.

State ofexploitation:

The exploitation level as regards the agreed precautionary and target referencé pa@ntsFysy can be
defined as the stock is exploited unsustainably even though in the recentFyksels decreased to
approaching the rate corresponmgito MSY (F/Fysy of about 1.13) while current biomass reached more than
60% OfBysy.

Source of data and methods:

Data used derive from trawl surveys, which supply data on abundance indices, on commercial landings by
size/age, data on catches andifigheffort directed to the species in question in the two main ports of the

area proceeding from commercial catch assessment surveys.

A dynamic Biomass Production model (ASPIC) using both, time series from 1994 and 2011 of catch and
effort of commercial gssels proceeding from two of the main ports (Viareggio and Porto Santo Stefano) and
an abundance index derived from trawl surveys for the same time interval were used to estimate relative
values ofF andB expressed as the rates-ysy andB/Busy, fusy, and a vector of for each year along the

time series.

An attempt of using VPA approaches (XSA and ADAPT) based on commercial landings demographic

structure for the years 20@®11 was done for deriving estimates by year, the value of some reference
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points, numbers at age and other features, but quality of data jeopardized any attempt of obtaining reliable

results with those approaches.

The main biological parameters used for the analyses were:

L,=29, K=0.6, to=0.1 L/W relationship a=0.00053 b=3.12

An M vector (age1=1.30, age2 0.79, age 3 0.62, age 4= 0.54) and a weighted mean value of M of 0.75

Lc=9.3cm; Lmllcm(males) and 13cm (females)

Fisheries
The species is mainly exploited by bottom trawlers, being the catches derived from artisanal fisheries

negligible.Mullus barbatuscatch rates are much higher in late sumedgumn. About 200 trawlers and a
relatively small but variable number of artisanal vessels exploit the species in the GSA 09. Annual landings,
mostly proceeding from trawling, rangedr 500 to 1100 tons in the last years.

The species is caught as a part of a species mix that constitutes the target of the trawlers operating near shore
The main species caught in GSA9 &euilla mantis, Sepia officinalis, Trigla lucerna, Merluccius
meluccius, Mullus barbatus Gobius nigdrandings of red mullet are higher in late sunibeginnings of

autumn, when juveniles are highly concentrated near shore. Age of first capture is of about 7 cm. Catch is
mainly composed by individuals of age 0 and/Hile older age classes are poorly represented in the catch.
Catch rates have shown an increasing trend and considering that no important changes occurred neither on
effort allocation nor on other aspects of fishing behaviour along the analysed pesadctbase has to be

attributed to an enhancement in biomass.

Table 5.5.1Total catches dflullus barbatushy gear in GSA9 from 2004 and 2011.

2004 2005 2006 2007 2008 2009 2010 2011
Nets 59.9 30.8 16.4 8.6 11.2 10.2 12.3 10
Trawlers 521.1 648 1033.2 1087.4 716.3 728.1 748.2 865.3
Longliners
Miscelaneous 2.3 0.5
Seines 0.1
Total 583.3 678.9 1050.1 1096 727.5 738.3 760.5 875.3

Outlook and management advice

The results of the Biomass Dynamic Model suggest that the species in the GSgxp®ited unsustainably
(Feun/Fusy=1.13). A reference value &fysy of 0.61 was estimated while the model estimated for the more
recent year air rate of about 0.68. It is important to highlight that landings per unit effort shows a positive
trend upto 2001 followed by a fairly stable level thereafter. It was observed that, while Biomass shows a
general increasing trené, decreases along the analysed period. A reduction in fishing mortality of about

13% should drive the stock to more productive safé status.
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Identification of some critical issues
Sampling density of trawl surveys is relatively low and some issues were found for the standardization of
surveys performed before 1994 due to occurred changes in vessels, gear and sampling degigrealong

Regarding fisheries dependent information, it is difficult to quantify the effort exerted by each métier.

For the standardization of fishing effort there was the need of dealing with the technological creeping linked
with likely changes in the chartaeistics of the vessels and a major use of sophisticated electronic devices. In
any case, analysis of the fishing power of the involved vessels and the moderate variability in the structure of
the fleet targeting red mullet within the analysed time framggests that technological creeping has a

negligible influence on the results.

The scarce quality of commercial information (catch and landings by year, reconstruction of the age structure

of the catch, etc) made unfeasible the use of VPA approaches.

Shat, medium and long term scenarios

For performing forecast for short and medium term, the ASPMas used starting from the output of
ASPIC using catch and effort data series for the more important ports of the GSA combined with a time

series of abundaeandex derived from trawl surveys.

Two scenarios were hypothesized for running ASP|Giamely the maintenance Bffor the next 8 years

(up to 2020) at the current value, and the reductioh wf the Fysy level (-13%). While in the first case,
(statusquo situation) a further increaseBris expected, such increase will not reach the vallgygf. With

the 13 % reduction df, the level ofBysy will be reached in about 8 years. Relative yields derived from a
reduction inF will be still lower than tlse resulting by keeping at 2011 level in the first years in the
projection while will be higher in the last portion of the projected time interval, up to a 50% increase in
yields for 2020.

Precautionary and target management reference points or levels

Table ofproposedprecautionary and target management reference points or levels

Fo.. = 0.54 (average for all age classes) From Y/R
Fmax (Average value for all ages)=0.84 From Y/R
Fsy (all exploited ages)=0.60 From catch and effort with ASPIC

Foa (Fim) (2ge range)

Bmsy (SPawning stock)=

Bpa (Bim, Spawning stock)

Table ofagreedprecautionary and target management reference points or levels

Fo.1 (age range)=

Frmax (@ge range)=

Fmsy (@ge range)=
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Fpa(FIim) (age range)=

Bumsy (SPawWning stac)=

Bpa (Bim, Spawning stock)=

Comments on the assessment
The detailed assessment of red mullet in GSA 09 can be found in section 6.5 of this report.
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5.6. Summary sheet ofGreater forkbeard in GSA 09

Species common name: Greater forkbeard
Species scidific name Phycis blennoides
Geographical Sularea(s) GSA(S): GSA09

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

A Length Cohort Analysis (VIT software) was carried out during EW@942ising DCF data of landings at

age (201). MEDITS survey indices and landings data showed a variable pattern without a clear trend.
However, since no biomass reference point for this stock has been proposed, B@®@EahRot evaluate the
stock status in relation to these.

State of the juvenilé&ecruits):

Since no recruitment reference point for this stock has been proposed, EX@Z4anot evaluate the stock

status in relation to these.

VIT estimated for 2011 a recruitment abundance of about 8#fd¥iduals. Since no recruitment reference

point for this stock has been proposed, EW&3Zannot evaluate the stock status in relation to these.

State of exploitation:

EWG 1219 proposed & = 0.32 as proxy of fsy and as the exploitation reference point consistent with
high long term yieldsTaking into account the results obtained by the VIT analysis (current F is around
1.01), the stock is considered exploited unsustainably.

Source of data and methods:

Length cohort analysis VIT was computed using as input DCF data on landings (20%easttiucture of

the bottom otter trawl catches.

Outlook and management advice

EWG 1219 recommends the relevant fleetsdé effort or
or at the proposed\ky level, in order to avoid future loss in skoproductivity and landings. This should be
achieved by means of a mudthnual management plan taking into account mfigteries considerations.

Catches and effort consistent withsy should be estimated.

Short and medium term scenarios:

Short and maium term predictions of stock biomass and catches will be carried out during the-dpllow

meeting in accordance with data availability.
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Fisheries

No particular description is provided. Landings data were reported to EVWO it&ough the DCF and
nationd statistics. The majority of landings are reported by otter trawlers. Landings increased during the last
two years until about 30t. Very high discards values are detected (more than 94% of total catches).

Annual landings (in tonsby fishing technique aported to STECF EWG 119 the DCR data call (2011)

and national data.

SPECIES AREA | COUNTRY | FT_LVL4 | FT_LVLS5 |FT_LVL6|2010 2011
GFB 09 ITA oTB DEMSP | 40D50 | 20 | 16
GFB 09 ITA OoTB |MDDWSP| 40D50 | 15 | 15

Limit and precautionary management reference points
Tableof limit and precautionary management reference points proposed by STECF EY@G 12

Fo1(ages 6B+) = 0.32
Fnax (Age range)=
Fusy (ages €3+) 0.32

Foa (Fim) (2ge range)=
Busy (Spawning stock)=
Bpa (Bim, SPAWning stock)=

Table of limit and pecautionary management reference points agreed by fisheries managers
FO.l (mean)=

Fmax (A0€ range)=

Fusy (age range)=

Fpa (Flim) (age range)=
Busy (Spawning stock)=
Bpa (Biim, Spawning stock)=

Comments on the assessment
The detailed assessmaitgreater forkbeard in GSA 09 can be found in sediémf this report.
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5.7. Summary sheetGiant red shrimp in GSA 10

Species common name: Giant red shrimp
Species scientific name Aristaeomorpha foliacea
Geographical Sularea(s) GSA(S): GSA10

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

EWG 1219 is unable to fully evaluate the state of the spawning stock due to the absence of proposed or
agreed management reference points. However, survey indices indicate an increasiasg bidime recent

years, excluding 2011 that is decreasing. However, since no biomass reference point for this stock has been
proposed, EWG 129 cannot evaluate the stock status in relation to these.

State of the juvenile (recruits):

In 1997, 2005 and 2@ the MEDITS surveys indicated peaks in recruitment. However, since no recruitment
reference point for this stock has been proposed, EW@l&nnot evaluate the stock status in relation to

these.

State of exploitation:

EWG 1219 proposesjsy O 0. 4 as | imit management reference po
Thus, given the results of the present analysis, the stock appeared to be exploited unsustainably during 2006
2011. A reduction of KFcurrent=0.48)f about 20% would be nesgary in order to avoid future loss in

stock productivity and landings.

Source of data and methods:

The assessment of giant red shrimp in GSA 10 has been performed during this EMyY@d the first time.

The time series from 2006 to 2011 has been cersiicovering the mean life span of the species, allowing

to assess the stock using XSA method. The DCF official landing data of commercial catch have been used. A
sex combined analysis was carried out. The survey indices from MEDITS data from 2006 ta2®bten

used for the tuningYield per recruit analysis has been conducted by means of VIT software using the data
of 2011 to estimate BRPs.

Outlook and management advice

EWG 1219 recommends the relevant f | e eitfishihg neoftafityis t an

below or at the proposed,& level, in order to avoid future loss in stock productivity and landings. This
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should be achieved by means of a matihual management plan taking into account mfigdteries

considerations. Catchesdaffort consistent with iy should be estimated.

Fisheries

The giant red shrimp is onliargeted by trawlers andshing grounds are located offshore 200 m depth,
mainly southward Salerno Gulfn general, demersal trawlers account for the total landjuantity.
Landings are decreasing from 2006 to 2008 and then slightly increasing from 2008 to 2010. After a new
slight decrease is observed in 2011.

Tabe 5.7.1 Annual landings (tons) by fishery, from 2006 to 2011.

YEAR GEAR | FISHERY | LANDINGS
2006 OoTB 412
2007 OoTB 291
2008 OoTB 113
2009 OoTB DWSP 59
2009 OoTB MDDWSP 148
2010 oTB DWSP 62
2010 OoTB MDDWSP 127
2011 GNS 6
2011 OTB 135

Limit and precautionary management reference points
Table of limit and precautionary management reference pmioposed by STECF EWG

Fo.1 (ages 13) = 0.4
Fmax (@ge range)=
Fusy (ages 13) = 0.4

Fpa (Fim) (age range)=
Busy (Spawning stock)=
Bpa (Bim, Spawning stock)=

Table of limit and precautionary management reference points agreed by fisherdesnma
Fo.. (mean)=
Fmax (@ge range)=
Fusy (age range)=
Foa (Fim) (age range)=
Busy (spawning stock)=
Bpa (Biim, Spawning stock)=

Comments on the assessment

The detailed assessment of giant rednspirin GSA 10can be found in sectidh 7 of this report.
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5.8. Summary sheet oBlue and red shrimp in GSA 10

Species common name: Blue and red shrimp
Species scientific name: Aristeus antennatus
Geographical Sularea(s) GSA(S): GSA 10

Most recent state of the stock
State of the adult abundance anshiass

The estimated abundance indices show variable trend with peaks in 1994 and 1997. Biomass indices show a

considerable peak also in 2001. The lower values were recorded in 1995 and 1996. The most recent biomass

index (2011) is among the higher of thieme series. However, in the absence of proposed biomass

management reference points, EWG summari92s unable to fully evaluate the status of the stock

spawning biomass in relation to these.

State of the juveniles (recruits)

Recruitment estimates froMEDITS surveys (individuals at age 1 were considered as recruits) in the GSA

10 indicate annual variations with an exceptional peak in 1997. Higher values were observed in 1994, in

19992001 and in 2002006. The current values are around the averadedine series.

However, in the absence of proposed management reference points, EY@Gslinable to fully evaluate
the status of the recruitment in relation to these.

State of exploitation

EWG 1219 proposed & = 0.31 as proxy of fzy and as the eptoitation reference point consistent with
high long term yields. Taking into account the results obtained bgsedocohoranalysis (Eyren=0.51),

the stock is considered exploited unsustainably.

Source of data and methods:

The analyses were conded using VIT software. Used growth parameters v@rg= 6.6 cm K= 0.243,
to= -0.2; lengthweight relationship: a ©.86,b =2.37. A natural mortality vector M was estimated using
PRODBIOM (Abella et al., 1997). Management reference points were esgtirhgtan YPR analysis using

VIT software.

Outlook and management advice
EWG 1219 recommends the relevant fleetsd effort

below or at the proposed,§y level, in order to avoid future loss in stocloguctivity and landings. This
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should be achieved by means of a matihual management plan taking into account mfigdteries

considerations. Catches and effort consistent wjty Bhould be estimated.

Fisheries

The blue and red shrimp is ortigrgeta by trawlers andishing grounds are located offshore 200 m depth.
Catches from trawlers are from a depth range between 400 and 700 mitieeplbe and red shrimp occurs

with A. foliacea P. longirostrisand N. norvegicusP. blennoidesM. merluccius depending on operative

depth and aredn general, demersal trawlers account for the total landing qualngifidings are decreasing

from 2006 to 2008 and then slightly increasing from 2008 to 2009. Thereafter, a new slight decrease is

observed in 2010 fldwed by a remarkable increase in 2011 (a value close to that of 2006).

YEAR Level 4 |LANDINGS
2006/ OTB 51.6
2007/ OTB 39.5
2008| OTB 23.0
2009| OTB 27.4
2010|OTB 20.1
2011| OTB 48.5

The fishing effort of the trawlers that is a major component of fighiinthe area is decreasing.

| AREA |COUNTRY| GEAR| 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 ]

SA10 |ITA DRB 86505 294424 312180 144186 238122 188909 209574 196692
SA10 ITA FPO 314508 153589 156
SA10 ITA GND 369729 128153 676640 443277 496680 435913 112632 44621
SA10 |ITA GNS 4362276 5038906 3024622 2226520 2506323 2525668 2782604 2963679
SA10 | ITA GTR 3671219 1745574 4394209 3883167 3208597 2450304 2689599 2611624
SA10 |ITA LLD 1823662 1138482 1013389 361358 387768 1471790 2469932 2130245
SA10 ITA LLS 7079323 1811552 1493720 1185423 1399622 1010226 1272999 1695680
SA10 ITA LTL 6324
SA10 ITA none 7799360 4540824 3986171 3370493 2539043 3487970 2681538 2106037
SA10 ITA OTB 6970928 8028733 7156787 7112581 5724631 5997764 5603044 5234759
SA10 | ITA PS 5807234 2502000 1781508 1783526 1188917 1903718 1652686 1567061
SA10 ITA PTM 6995
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Limit and precautionary management reference points

Table of limit and precautionary management reference paioposed byEWG 12-19

Fo.1(2-6) =031
I:max (2'6) =091
Fusy (2-6) =031

Foa (Fim) (age range)=
Busy (Spawning stock)=
Bpa (Bim, SPAwning stock)=

Table of limit and precautionary management reference pagnéed by fisheries managers

Fo. (age range)=

Fnax (Age range)=

Fusy (age range)=

Foa (Fim) (2ge range)=
Busy (spawning stock)=
Bpa (Biim, Spawning stock)=

Comments on the assessment
The detailed assessment of blue and red shrimp GSA 10 can be found in&8dfdhis report.
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5.9. Summay sheet ofEuropean Hakein GSA 11

Species common name: EuropearHake
Species scientific name Merluccius merlucciuglL., 1758)
Geographical Sularea(s) GSA(S): GSA11

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

An Extended Survivor alysis was carried out during¥G 12-19. Landings at age catch data and survey

data from the DCF were used to assess the stoblediiccius merlucciuén the GSA 11. Over the period
20052011, SSB highest stock size was obselined006 (462 t), and it rapidly decreased to a minimum
around 102 t (2010). The comparison between XSA and SURBA assessment shows the same decreasing
trend.

No baseline for comparison of the current values against historic SSB is available. Since ns biomas
reference point for this stock has been proposed, EW@l#as not able to fully evaluate the state of the
spawning stock in comparison to these.

State of the juvenile (recruits):

Relative indices estimated by SURBA and XSA indicated very high fluohsaof recruitment.
SURBA indicate a continuous decreasing trend in the last 6 years, while XSA shows a variable pattern with
the lowest value in 2009 and 2011. In the absence of proposed management reference points1&WG 12

unable to fully evaluatthe status of the recruitment in relation to these.

State of exploitation:

EWG 1219 proposed § = 025 as proxy of sy . Taking into account the results obtained by the XSA

analysis (current F = 2.5), the stock is considered exploited unsustainably.

Source of data and methods:

An XSA was performed using DCF data over 2@08.1. Landings has been sliced taking in to account the
respective length composition of the catches. Catch data was tuned with fishery independent information
(MEDITS survey). Natwal mortality vector was derived by PRODBIOM.

Outlook and management advice

EWG 1219 recommends the relevant fleetsd effort an
below or at the proposed,& level, in order to avoid future loss in stopkoductivity and landings. This
should be achieved by means of a matthual management plan taking into account mfisgteries

considerations. Catches and effort consistent wjty Bhould be estimated.
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Fisheries

DCR landing data shows that hakgargeted by two gears only (OTB, otter bottom trawl and GBRyhel
net) Catches are mostly from the OTB (86% of the total).

During 20052011 annual landings decreased from 866 t (2005) to 389 t in ROaking at the discards

data series the informan reported for 2011 seems to be not realistic: abundancesoagetimen 10 times
greater of previous yeaad do not match the indirect information achieved for the same year by the survey
(MEDITS), where nor a peak in recruitment nor a strong incri@aaleundances is observed. Moreoseem

to be not reliable that in 2011 OTB discards are 90% of the toal catches and OTB landings account only for

10%.

Limit and precautionary management reference points
Table of limit and precautionary management refeegooints proposed by STECF EWG

Fo.1(ages €3) = 0.25
Fnax (Age range)=
Fusy (ages 68) = 0.25

Fpa (Fim) (20€ range)=
Busy (spawning stock)=
Bpa (Biim, Spawning stock)=

Table of limit and precautionary management reference points agréstidries managers
Fo.1 (mean)=

Fmax (@ge range)=

Fusy (age range)=

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

Comments on the assessment
The detailed assessment of red mullet in GSA 11 can be found in s&étadrthis report.
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5.10. Summary sheet ofRed mulletin GSA 11

Species common name: Red mullet
Species scientific name Mullus barbatus
Geographical Sularea(s) GSA(S): GSA11

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

An Extended Survivor analysis was carried out during@&¥-19. Landings at age, catch data and survey
data from the DCF were used to assess the stoblutbis barbatusn the GSA 11. Over the period 2605

2011, SSB highest stock size was observed in 2009 )3 and it rapidly decreased to a minimum around

150 t (2011). No baseline for comparison of the current values against historic SSB is available. Since no
biomass reference point for this stock has been proposed, EVI& Wads unable to fully evaluatee state

of the spawning stock in comparison to these.

State of the juvenile (recruits):

Recruitment did show a peak of abundance (7*10 the middle of the time series (2008) and a large
decreasing trend to the minimum of®¥8cruits in 2011. In tha@bsence of proposed or agreed reference

points, EWG 1219 is unable to fully evaluate the state of the spawning stock in comparison to these.

State of exploitation:
EWG 1219 proposed § = 0291 as proxy of lgsy . Taking into account the results obtaingy the XSA
analysis (current F = 0.97), the stock is considered exploited unsustainably.

Source of data and methods:

An XSA was performed using DCF data over 2@08.1. Landings and discards has been sliced taking in to
account the respective length qaosition of the catches. Catch data was tuned with fishery independent

information (MEDITS survey). Natural mortality vector was derived by PRODBIOM.

Outlook and management advice

EWG 1219 recommends the relevant f édeustitfshing mdrtdlity ist an
below or at the proposed,§y level, in order to avoid future loss in stock productivity and landings. This
should be achieved by means of a matihual management plan taking into account mfisdteries

considerations. Cates and effort consistent withydy should be estimated.

Fisheries
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DCR landing data shows that Red mullet is targeted by one gear only (OTB, otter bottom trawl). Catches

from rammel net (GTRare negligible.

During 20052011 annual catches have a me&2@8.7 t and ranged between 171 t in 2011 and 346 t in
2007. Discards information is available for 4 years only, ranging from 17 to 59 t (mean 14.2 t).

Limit and precautionary management reference points
Table of limit and precautionary management refeegpoints proposed by STECF EWG

Fo.1(ages 13) = 0.291
Fmax (@ge range)=
Fusy (ages 13) = 0.291

Fpa (Fim) (age range)=
Busy (spawning stock)=
Bpa (Bim, SPawning stock)=

Table of limit and precautionary management reference points duydstheries managers
Fo.1 (mean)=

Fmax (20€ range)=

Fusv (age range)=

Foa (Fim) (age range)=
Busy (spawning stock)=
Bpa (Biim, Spawning stock)=

Comments on the assessment
The detailed assessment of red mullet in GSA 11 can be found ims&a&of this report.

84



5.11. Summary sheet ofGiant Red Shrimp in GSAs 1216

Species common name: Giant Red Shrimp
Species scientific name: Aristaeomorpha foliacea
Geographical Sularea(s) GSA(s): | GSAs12-16

Most recent state of the stock

State of the aduhbundance and biomass:

SURBA analysis of 1992011 GSA 16 MEDITS data showed thla¢ spawning stock biomass in 2011was

at the lowest observed leveBased on XSA analysis results, spawning stock biomass (SSB) fluctuated

around an average of 1120 t iA0B2011. Whilst the spawning stock biomass estimates were similar for
2006 and 2002011, a drop to 775 t was recorded in 2007. Since no biomass reference points for this stock
have been proposed, EWG-12 cannot evaluate the stock status in relatiaghdee.

State of the juvenile (recruits):

Estimates from the XSA analysis showed that recruitment declined from 75 million in 2006 to 43 million in
2007 but increased back to previous levels in 20081, when it fluctuated around an average of 85 million.
Since no recruitment reference points for this stock have been proposed, E¥@Gcd2not evaluate the

stock status in relation to these.

State of exploitation:

EWG 1219 proposed §z = 0.30 as proxy of sy as the exploitation reference point. Takingpi-account
the results obtained by the XSA analysis of EWGL2Zcurrent F is around 1.67), the giant red shrimp stock
is considered exploited unsustainably. Moredber current fishing mortality exceeds the exploitation limit

reference point f (0.45).

Source of data and methods:

Data coming from DCR/DCF in GSA 15 (Malta) and GSA 16 (Sicily) for the period-20Q& were used to
run an XSA, tuned with fishery independent data (i.e. MEDITS abundance indices feR@UD6 Total
landings data for btam otter trawlers (OTB) was available for both GSA 15 and 16 in-20Q6. Landings

at length information for GSA 15 was available for 2@04.1; 2009 data was used to extrapolate this
information backwards. Landings at length data for 16 was availab0@$2011.Discards at length data
was only available for 2010 in GSA 16, however overall discards can be considered to be minimal in this

shrimp fisheries.

Outlook and management advice
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STECFadvi ses the relevant f iesddueeadiurdildighingenioftabty is belannod / o r
at the proposed levelyF; in order to avoid future loss in stock productivity and landiBgsed on XSA
estimates and takingy[Fas a proxy of fsy, a reduction in fishing mortality of 82% is necessaryetach

Fusy. This should be achieved by means of a mafithual management plan taking into account mixed
fisheries considerations. Catches and effort consistent yyihdhould be estimated.

Fisheries

Giant red shrimp are a key target species for thdi@icand Maltese bottom otter trawl fleets operating on

the slope of the continental shelf in the Strait of the Sicily throughout the Based on the available
information and the distribution of fishing ground targeted by the Sicilian long distamddléet, giant red

shrimp found in the Central Mediterranean GSAslé2were considered to form a single stock for the
purpose of this assessmefffoliaceais fished exclusively by otter trawl, mainly in the centraastern side

of the Strait of Sicit, whereas in the western side it is substituted by the violet shiingteus antennatus

Other commercial species frequently caught together with giant red shrimp are the deep water rose shrimp
(Parapenaeus longirostis Norway lobster Nephrops norvdagus), blue and red shrimpAgisteus
antennatuy greater forkbeardPhycis blennoidgsand hake Nlerluccius merluccids Numerically, deep

water rose shrimp and Norway lobster, together with giant red shrimp, make up the bulk of catches
(Bianchini, 1999).Although there is anecdotal evidentet A. foliaceais in GSA 12 is also fished by
Tunisian vessels, compared to the large volumes of giant red shrimp caught by the Sicilian trawl fleet,
landings by Tunisian vessels are likely to be negligible.

Yield for Italian and Maltese trawlers combined in the period ZBL peaked in 2010, at 1684 tonnes.

The lowest landings were reported in 2008, at 1287 tonnes. The average of giant red shrimp landings was
1474 tonnes from Sicilian trawlers and 31 tonnes froaitdée trawlers in 2068011; the average annual
contribution of Maltese catches to the total catch in this period was 2.1%. No information is available on
giant red shrimp catches by the Tunisian trawl fleet.

Table5.11.1Landings (t) ofA. foliaceaby year for the bottom otter trawl gear in 268811 as reported
through the EU DCR / DCF for GSA 15 (Malta, right hand axis) and GSA 16 (Sicily, left hand axis).

Area Country 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
15 Malta 18 30 34 27 39 27 41
16 ltaly 1270| 1424 | 1541 1260| 1616| 1657| 1553

15&16 | ltaly & Malta | 1288| 1454| 1575| 1287| 1655| 1684| 1594
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Limit and precautionary management reference points

Table of limit and target management reference points or |pv@t®sed by STECF EWG 1219

Fo1(2-5) = 0.30
Fna (2-5) = 0.45
Fmsy (2-5)= 0.30

Foa (Fim) (age range)=

Bmsy (SPawning stock)=

Bpa (Biim, SPawning stock)=

Table of limit and target management reference points or lagetded by fisheries managers

Fo. (age range)=

Frax (age range):

I:msy (age range)=

Fpa(an) (age range):

Bmsy (SPawning stock)=

Bpa (Bim, SPawning stock)=

Comments on the assessment
The detailed assessment of giant red shrimp in GSASXan be found in sectidll1of this report.
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5.12. Summary sheet ofAnchovy in GSA 16

Species common hame: Anchovy

Species scientific name: Engraulis encrasicolus

Geographical Sularea(s) GSA(s): | GSA 161 South of Sicily

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

Biomass estimatesf ¢otal population obtained by hydaxoustic surveys for anchovy in GSA 16 show a
decreasing trend over the period 12981, despite the occurrence of quite large iatarual fluctuations,

from a maximum of about 22,900 t in 2001 to a minimum of 3,1i@02008. Biomass estimates over the
period 20062009 surveys were the lowest of the series (their average representing less ihaartameof

the maximum recorded value). The stock appeared to partially recover in 2010, when estimated biomass was
higherthan the average value over the entire time series (about 16,000 t vs. 13,000 t), but current (2011)

estimate is again close to the lower level of biomass in the series.

State of the juvenile (recruits):

No recruitment data were used for this assessmen

State of exploitation:

The EWG 1219 recommends E=0.4 as limit management reference point consistent with high long term
yields (Patterson, 1992)he first approach used herewith for the evaluation of stock status is based on the
analysis of the haree rates experienced in the available time series over the last years and on the related
estimate of the current exploitation rate. The current (year 2011) harvest rate is 79.3% (DCF data were used
for landings). The estimated average value over the 082011 is again 79.3%. Depending on the
adopted two alternative approaches for the estimation of natural mortality, the exploitation rate estimates
were respectively E=0.55 and E=0.59. Consequettilg, stock should be considered as being exploited

unustainably.

The results of the first formal assessment approach, based on the implementation efqailiium

logistic surplus production model incorporating an index of production potential, are consistent with the
previous considerations. Curremshing mortality is far above the sustainable fishing mortality at current
biomass levels. Fishing mortality showed very high values during the considered period, frequently well
above the reference limit. In addition B/& values were below 100% over tbetire time series, indicating

the stock beingxploited unsustainahly
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The results of the second analytical assessment approach (XSA) are consistent with the results obtained with
the other methodology, confirming steadily increasing and high exploitedies for the anchovy stock in
GSA 16, above the reference limit for the entire considered period-i1g.

Source of data and methods

Census data for catch and effort data were obtained from census information (on deck interviews) in Sciacca
port, the most important base port for the landings of small pelagic fish species along the southern Sicilian
coast (GSA16), accounting for about 2/3 of total landings in GSA 16. Acoustic data were used for fish
biomass evaluations. VeBertalanffy growth paameters were estimated by FISAT with DCF data collected

in GSAL6 over the period 200 0 9 . For BHI met hod, the equation M
and k = 0.40. Natural mortality was also estimated according to Pauly (1980) and Gislason [@40).
anchovy stock in the area was also assessed asiogequilibrium surplus production model based on the
Schaefer (logistic) population growth model. The input data used for the stock was total yearly catch
estimates and a series of abundance indices. The model implementation adopted allows forridle optio
incorporation of environmental indices, so that thend K parameters of each year can be considered to
depend on the corresponding value of the applied index. Finally, XSA analysis was also rur on age
disaggregated data, using echosurvey biomasxeasdas tuning data. Obtained results were also used to

produce shorterm projections.

Outlook and management advice

Results of the surplus production modelling approach suggest that the environmental factors can be very
important in explaining the ariability in yearly biomass levels (mostly due to recruitment success) and
indicate that the stock status was well below tRe/Bluring the considered period. The results of the second
analytical assessment approach (XSA) are consistent with the redétmed with the alternative
methodologies, confirming steadily increasing and high exploitation rates for the anchovy stock in GSA 16,

above the reference limit (E=0.4) for the entire considered period-ZD0Y).

Based on available information ansisaming status quo exploitation in 20EWG 1219 recommends the
relevant fleet effort and/ or catches to decrease in order to reach EEAN0311219 notes that mere effort
management of fisheries targeting stocks of small pelagics implies a higlieisé their schooling behavior

and the multispecies character of their fisheries (changing target species as available and appEMiate).
12-19 rather recommends the consideration of catch restrictions as a more effective management tool for
small pelgics. EWG 1219 recommends a mutnnual management plan being implemented taking into

account mixedisheries effects, in particular the technical relation with anchovy fisheries. In addition, due to
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the low level of the anchovy stock, measures shoulthken to prevent a shift of effort from anchovy to

sardine.

Fisheries

In Sciacca port, the most important base port for the landings of small pelagic fish species along the southern
Sicilian coast (GSA 16), accounting for about 2/3 of total landingSSA 16, two operational units (OU)

are presently active, purse seiners and pelagic pair trawlers. The fleet in GSA 16 is composed by about 50
units (17 purse seiners and 30 pelagic pair trawlers were counted up in a census carried out in December

2006).In both OUs, anchovy represents the main target species due to the higher market price.

Average anchovy landings in Sciacca port over the period-2098 were about 2,100 metric tons, with

large interannual fluctuations and a general increasing trend.

Fisheries management reference points or levels

Table of limit and target management reference points or Ipugt®sed byEWG 12-19

Ensy (F/Z, F age range)= 00. 4

Fo.1 (age range)=

Frmax (@ge range)=

Fmsy (Age range)=

Foa (Fim) (age range)=

Bumsy (SPaWning stock)=

Bpa (Bim, SPAWnNing stock)=

Table of limit and target management reference points or lageded by fisheries managers

Fo.1 (age rangg=

Frax (@ge range)=

Frsy (20€ range)=

Foa (Fim) (2ge range)=

Bumsy (SPawning stock)=

Bpa (Bim, SPAWNing stock)=

Comments on the assessment

The detailed assessmentaoichovyin GSA 16 can be found section 6.12 cothis report.
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5.13.Summary sheet ofSardine in GSA 16

Species common hame: Sardine

Species scientific name: Sardina pilchardus

Geographical Sularea(s) GSA(s): | GSA 161 South of Sicily

Most recent state of the stock

State of the adult abundance and biomass:

Biomass estimas of the total population obtained by hydustic surveys for sardine in GSA 16 show

that the recent stock level has been below the average value over the peri@d1b98

STECF EWG 1219 notes that no agstructured production model was used a giage. An attempt to use
an analytical approach (XSA) failed for possible problems in input data. However, a logistic (Shaefer) non

equilibrium general production modeling approach was adopted for the evaluation of stock status.

State of the juvenile €cruits):

No recruitment data were used for this assessment.

State of exploitation:

EWG 1219r ecommends the application of the proposed e
stocks of anchovy and sardine in the Mediterranean Sea (PattE38@i), though this value might be revised

in the future when more information becomes available. The first approach used herewith for the evaluation
of stock status is based on the analysis of the harvest rates experienced in the available time sbees over
last years and on the related estimate of the current exploitation rate. The current (year 2011) harvest rate is
11.9% (DCF data were used for landings). The estimated average value over the ye2®12088.3.7%.

The exploitation rate correspondito F=0.137 is E=0.15, if M=0.77, estimated with Pauly (1980) empirical
equation, i s assumed, and E=0.16 if M=0.72, estir
1996), is used instead. Thus, using the exploitation rate as a target refeygricéhe stock of sardine in

GSA 16 would be considered as being sustainably exploited.
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The results of the second assessment approach, which is based on the implementatioreqtidibranm
logistic surplus production modahcorporating an index oproduction potentialare consistent with the
previous considerationghe current (year 2011) fishing mortality is below the sustainable fishing mortality
at current biomass leveldd,/FSYc,=0.69) but slightly above Jgy (Fusy=0.16; Fu/Fusy=1.05), anl
fishing mortality experienced high values during the considered period, sometimesgbova addition
B/Bysy values were low over last decade, indicating the stock being overfislosekver, the average
production of the last three years (1400 tossyell below the estimated MSY (5307 tons).

Source of data and methods

Census data for catch and effort data were obtained from census information (on deck interviews) in Sciacca
port, the most important base port for the landings of small pelagic fstespalong the southern Sicilian

coast (GSA16), accounting for about 2/3 of total landings in GSA 16. Acoustic data were used for fish
biomass evaluations. VeBertalanffy growth parameters were estimated by FISAT with DCF data collected

in GSA16 over th period 2002 009. For BHI method, the equation M
and k = 0.40.

The sardine stock in the area was also assessed usingeguiliorium surplus production model based on

the Schaefer (logistic) population growth rebdThe input data used for the stock was total yearly catch
estimates, and a series of abundance indices.. The model implementation adopted allows for the optional
incorporation of environmental indices, so that the r and K parameters of each yearccersitbered to

depend on the corresponding value of the applied index.

Outlook and management advice

Based on available information and assuming status quo exploitation inR2¥GE. 1219 recommends that

the relevant fleet effort and/or catches shouldo®oallowed to increase in order to avoid future loss in stock
productivity and landingslhe EWGnotes that mere effort management of fisheries targeting stocks of small
pelagics implies a high risk due to their schooling behavior and the-spelties laracter of their fisheries
(changing target species as available and appropiafp 1219 rather recommends the consideration of
catches restrictions as a more effective management tool for small pelEdIG.1219 recommends a
multi-annual manageme plan being implemented taking into account mikeberies effects, in particular

the technical relation with anchovy fisheries. In addition, due to the low level of the anchovy stock, measures

should be taken to prevent a shift of effort from anchovsatrdine.

Fisheries
In Sciacca port, the most important base port for the landings of small pelagic fish species along the southern
Sicilian coast (GSA 16), accounting for about 2/3 of total landings in GSA 16, two operational units (OU)

are presently @ive, purse seiners and pelagic pair trawlers. The fleet in GSA 16 is composed by about 50
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units (17 purse seiners and 30 pelagic pair trawlers were counted up in a census carried out in December

2006). In both OUs, anchovy represents the main targeespéiee to the higher market price.

Average sardine landings in Sciacca port over the period-2998 were about 1,400 metric tons, with a
general decreasing trend. The production dramatically decreased in-20%),(but significantly increased
again n 2011 (+ 372%).
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Fisheries management reference points or levels

Table of limit and target management reference points or Ipr@t®sed by SGMED
Ensy (F/Z, F age range)= 00 . 4

Fo.1 (age range)=

Frax (20€ range)=

Fnsy (0€ range)=

FDa (Flim) (agerange)=

Bmsy (Spawning stock)=
Bpa (Biim, Spawning stock)=

Table of limit and target management reference points or lageéed by fisheries managers
Fo.1 (age range)=

Fmax (@ge range)=

Fmsy (Ag€e range)=

Fpa (Flim) (age range)=
Bmsy (Spavning stock)=

Bpa (Bim, Spawning stock)=

Comments on the assessment

The detailed assessment of sardine in GSA 16 can be found in section 6.13 of this report.
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5.14.Summary sheet ofEuropean Hake in GSA 17

Species common hame: European Hake

Species scierftt name: Merluccius merluccius
Geographical Sulbarea(s) GSA(s): GSAl7

State of the spawning stock size:

The spawning stock biomass estimated by XSA and SURBA models shows a clear decrease trend in both
analyses.However, since no biomass referencenpéor this sbck has been proposed, EWG-12cannot
evaluate the stock status in relation to these.

State of recruitment:

The recruitment estimated by XSA and SURBA models showhicuating pattern with a general
decreasing trend. EWG 48 is unabldo provide any scientific advice of the state of the recruitment given

the preliminary state of the data and analyses. However, since no recruitment reference point for this stock
has been proposed, EWG-12 cannot evaluate the stock status in relatahése.

State of exploitationin the three method used, the values of the most reggnaifge from 1.48 to 2.02 and

the values of §is 0.2, thus the stock of hake in GSA17 is considered exploited unsustainably.

Source of data and methods:

In the Adriatic, the species is mainly fished with bottom trawl nets, but-lomegis also usedn the eastern

side of the basin

According to the FAO statistics (www.fao.org/fishery/statistics/software/fishstatj/en), in the Adriatic Sea, the
annual landings fohakein the 1980s and 1990s were estimated at around -4,000 t, with some peaks

over 5,000 tons. A decreasing trend occurred from 1993 to 2000, followed by a positive trend.

The analyses performed were: XSA, SURBA and steady ¢R#eusing VIT progam (Lleonart and Salat,
1992)

Outlook and management advice

long term scenarios:

The Yield/Recruit analysewere performed usinghe XSA and VPA selectivity pattern§aking into
account that the current F is comprised in the rdng®2.1 and is highethan the k; (0.20), the stock has

to be consideredxploited unsustainahly
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Precautionary and target management reference points or levels

Table of limit and target management reference points or Ipugt®sed byEWG 12-19

Fo. (0-4) = (proxy for F,sy when stock 0.2

dynamics are not well known)

Fmsy (0'4)= 0 . 2

I:mean (0'4): 1 48—2 . 1

Zmsy (age range)=

Zmean(age range)=

Comments on the assessment
The detailed assessmafitHakein GSA 17 can be found in section 6L bf this report.
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5.15.Summary sheet ofSole in GSA 17

Species common name: Sole
Species scientific name: Solea solea
Geographical Sularea GSA: GSA 17

Most recent state of the stock

XSA based assessments, together with a SURBA model were carried out during-SFCNCSA

Working group on demersal in November 2012.

XSA, SURBA and Statistical Catch at Age assessments, together with a steady state VPA usbitogi® I T
were applied. Input data were provided by the Italian and Slovenian DCF official data call, estimations
derivedfrom the Croatian Primo Project, and tuning data were collected during the SoleMon survey.

State of the adult abundance and biomass:

According to the XSA, SURBA and SCAA analyses a general decreasing trend of SSB is observed. In
particular the XSA showed a dease from around 400 tons in 2006 to around 200 tons in 2010. However,
in the absence of proposed biomass management reference points, EMY@& 1iable to fully evaluate the

status of the stock spawning biomass in relation to these.

State of the juvaile (recruits):

Recruitment varied without any trend in the years 2B051, with values oscillating between 24 to 36
million of recruits. However, in the absence of proposed management reference points, £%/iS d@able

to fully evaluate the status tife recruitment in relation to these.

State of exploitation:

From the most recent estimate of fishing mortality (varying betvegs 0.73 andF,,= 1.43) and with

Fo.1.=0.26 and F.,=0.46, the stock is considered being exploited unsustainably.

Soure of data and methods:

FAO-GFCM Working group on demersal 2012 has updated the assessment carried out during the STECF
EWG 1112 with 2011 fishery dependent and independent data coming from both DCF official data call,

SoleMon project and Croatian Primaoferct.

Outlook and management advice
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A reduction of fishing pressure, especially by rapido trawling, would be recommended, also taking into
account that the exploitation is mainly orientated towards juveniles and the success of recruitment seems to
be strctly related to environmental conditions. This could be achieved by iar@ardhs closure for rapido
trawling inside 11km (6 nm) offshore along the Italian coast, after the fishing ban of August, would be
advisable to reduce the portion of juveniles in¢h&ches. Moreover, information provided by VMS will be

useful in order to quantify the fishing effort of rapido trawlers in such area and period.

Specific studies on rapido trawl selectivity are necessary. In fact, it is not sure that the adoptiangef a |
mesh size would correspond to a decrease of juvenile catches. The same uncertainty regards the adoption of
square mesh.

A preparation of a specific management plan for the establishment of a set of specific rules for rapido trawl
fishery would be adsable (e.g.: size and number of gears, mesh size, towing speed, spatial and/or temporal

closure).
Fisheries

The ltalian fleets exploit this resource witipido trawl and set nets (gill nets and trammel nets), while only
trammel net is used in the couat of the eastern coast. Sole is an accessory species for otter trawling. More
than 85% of catches come from the Italian side. Landings fluctuated between 1,000 and 2,300 t in the period
19962010 (data source: FABishStat; DCR data). The fishing eff@pplied by the Italiamapido trawlers
gradually increased from 1996 to 2005, and slightly decreased in the last years.

Exploitation is based on 1 and 2 year old individuals. In the last years, the annual landings of this species
were around 2000 tons ihd overall GSAOtter andrapido trawlers carry out their activity all year round,

with the only exception of the fishing ban (end of Julgeginning of September), while set netters show a
seasonal activity (sprinfall). The fishing grounds exploited gpido trawlers extend from 5.5 km from the
shoreline to 560 m depth, while otter trawlers carry out their activity in the overall area, except for the

Croatian waters. Set netters operate in the shallower waters usually close to the fishing harbors.
Precautionary and target management reference points or levels

Table of limit and target management reference points or Ipr@t®sed by STECF

Fo.1 (Y/R, sexes combined, age<l0) O ( Proxy for Fysy target
Fmax (Y/R, sexes combined)= 0.46 0.46

Zmax (Y/R, sexes combined)=
Zmean(0-4, sexes combined)=

Table ofagreedprecautionary and target management reference points or levels

Fo.1 (age range)=
Fmax (@ge range)=
Fmsy (AQ€ range)=
Foa (Fim) (age range)=
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Bmsy (SPawning stock)=

Bpa (Bim, Spawning stock)=
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5.16.Summary sheet ofAnchovy in GSA 17

Species common hame: Anchovy
Species scientific name: Engraulis encrasicolus
Geographical Sulbarea(s) GSA(s): GSA17

State of the spawning stock size:

Estimates of fishery independent surveys dachovy in GSA 17 indicated a slight increase from lower
levels in 2004 to the most recent estimates in 2011. The highest value is registered in 2008 with about
850000 tons. Similarly, results of the Integrated Catch at Age analysis indicated an igdreasirstarting

in 1999 from the lowest biomass in the time series of 400000 tons (start year total biomass). Reference points
were estimated for the first time during tB#/G as described in secti@?2.4. The level of anchovy SSB in

2011 is lower thathe estimated reference point fof,B

State of recruitment:

ICA model estimates had shown a quite stable trend in the number of recruits since the beginning of the time
series, which fluctuates around a value of about 92000000 thousands specimengerHeimee no
recruitment reference point for this stock has been proposed, EWG d2nnot evaluate the stock status in
relation to these.

State of exploitation:

Based on ICA results, the F of the reference age 2 is strongly increasing since 1995arT{is3)

shows the same increasing trend with the highest value in 2000 equal to 1.4. In 2011 the Fbar
resulted 0.83. The exploitation rate since 1998 remained above the reference point of 0.4 while in
2011 gets lower to a value of 0.47. Based on thesesmsnent results the stock is considered to be
exploited unsustainably.

Source of data and methods:

The analyses performed were: ICA (Patterson, 1996)

Outlook and management advice

Long term scenarios:

The annual exploitation rate E = F/(F+M) or F/Zsaaalculated over the years for the ages The values
obtained were compared with the threshold F/Z = 0.4 adopted as biological reference point for small pelagics
(Patterson, 1992). The current level of exploitation (E = 0.47) is higher than thegbehcef point.
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Precautionary and target management reference points or levels

Table of limit and target management reference points or |prvet®sed bfEWG 12109,

Foa (0-4) = (proxy for Fys, when stock

dynamics are not well known)

Emsy/Fusy (0-4)= 0.40
Fmean(l'g): 0.83
E=F/Z 0.47

Zmean(@ge range)=

Comments on the assessment
The detailed assessmarfitAnchovyin GSA 17 can be found in section @ bf this report.
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5.17. Summary sheet ofSardinein GSA 17

Species common hame: Sardine

Species scigtific name: Sardina pilchardus
Geographical Sulbarea(s) GSA(s): GSA17

State of the spawning stock size:

Estimates of fishery independent surveys for sardine in GSA 17 indicated a strong increase in biomass in the
last year, reaching the value of abB00000 tons. Results of the Integrated Catch at Age analysis indicated a
more or less stable biomass in the last 10 years, being the 2011 the highest, with 156000 tons. Reference
points were estimated for the first time during this WG as described tiors82.3. The level of sardine

SSB in 2011 is much lower than the estimated reference poin.for B

State of recruitment:

After the drop in recruitment occurred from 1985 to 1998, the recruitment level stabilized around an average
value of 6144973 thusands individuals between 1999 to 2011. The last year estimates is the highest
registered since 1994 and it is equal to 12069880 thousands specimens.

State of exploitation: Based on ICA results, the F of the reference age 3 is strongly increasin§%ince 1
with low values only between 2004 and 2008. Thg @-4) shows the same increasing trend with the
highest value in 2011 equal to 1.6. The exploitation rate in the last 3 years is above the reference point of 0.4,
being equal in 2011 to 0.57. Based this assessment results the stock is considered to be exploited

unsustainably.

Source of data and methods:

The analyses performed were: ICA (Patterson, 1996)

Outlook and management advice

Long term scenarios:

The annual exploitation rate E = F/(F+M) BZ was calculated over the years for the agdsThe values
obtained were compared with the threshold F/Z = 0.4 adopted as biological reference point for small pelagics

(Patterson, 1992). The current level of exploitation (E5)ds higher than the.4 reference point.
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Precautionary and target management reference points or levels

Table of limit and target management reference points or Ipugt®sed byEWG 12-19

Foax (0-4) = (proxy for R, when stock

dynamics are not well known)

Emsv/iFusy (0-4)= 0.40
Fmean(1'3)= 16
E=F/Z 0.57

Zmean(age range)=

Comments on the assessment

The detailed assessmafitSardinen GSA 17 can be found in section &.bf this report.
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5.18. Summary sheet ofEuropean Hake in GSA 18

Species common name: European hake
Species scientific name: Merluccius merluccius
Geographical Sularea(s) GSA(s);| GSA 18

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

Survey indices indicata variable pattern of abundance (n/h) and biomass (kgthputia temporal trend.

However, recent values are higher or similar to those observed since 1996.

Results fromALADYM model in previous years showed that current levels of SSB are areffdo’b the
value of SSB estimated under the hypothesis of F=0pridoautionary biomass reference points have been
proposed for this stock. As a result, WG Demersals of GFCMVEMG 1219 areunable to fully evaluate

the status of the stock with respect to spawning biomass.

State of the juvenile (recruits):

MEDITS datashowed a sharp increase of recruitment in 2005 and thereafter a level similar or higher than in
the past years. In 2008 a new, though lower peak, was observed. No trends were identified. No precautionary
recruitment reference points have been proposethierstock. As a result, WG Demersals of GFCM and

EWG 1201is unable to fully evaluate the status of the stock with respect to recruitment.

State of exploitation:
WG Demersals of GFCM anBWG 1219pr oposes F OO0 . gl Giers thepresoltz gthe o f F
present analysiécurrent F is around 0.92)he stock appeared to be exploited unsustainably in-2008.

Total and fishing mortality obtained froBIURBA showed a decreasing trend to 2004 and than an increasing
in 2005, thereafter the level was simit® the beginning of the time series. A considerable reduction is
necessary to approach the reference point.

Source of data and methods:

The data used in the analyses were from trawl surveys (MEDITS2®PK and from commercial fisheries
from the wholeGSA18 (200&011). The analyses were conducted using SURBA, VIT software and YPR
analyses in a complementary way. Fast growth parameters were used for sex cobysinBa¥(cm; K=

0.2; = -0.01) to split the LFDs for the VIT agelass analyses and SURBAputs. A ratural mortality
vector M was estimated using PRODBIOM.
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Age 0 1 2 3 4+
M (fast) 1.16 0.53 0.4 0.35 0.32
q (fast) 0.9 1 1 0.75 0.75
Proportion mature (fast) | 0.008 0.248 0.887 1 1
Weight (kg) (fast) 0.01 0.14 0.53 1.15 2.35

Age groupsfom MEDITS survey indices (N/knsliced from LFDs as inputs in SURBA

0] 1 2 3 4+
1996 499 223 6 1 1
1997 317 191 8 1 1
1998 316 118 4 1 1
1999 189 101 3 1 1
2000 399 104 3 1 1
2001 292 102 4 1 1
2002 654 89 3 0 1
2003 324 91 4 1 (0]
2004 582 123 4 2 (0]
2005 1451 111 10 1 1
2006 509 139 8 1 2
2007 423 98 7 2 1
2008 969 141 6 2 (0]
2009 595 190 15 2 1
2010 526 103 7 2 2
2011 319 87 5 2 1

LFDs by fleet

A ltaly: 20082011 LFDs from DCF;

A Montenegro: 1 trimester of 2008 was lacking and it was estimated using the average of the same
trimester 0f2010 and 2011; the year 2009 was estimated as an average of 2008 and 2010.

A Albania: LFD 20082011 obtained raising the proportion of the Italian LFD to Albanian adjusted
production. This adjustment was based on the Albanian exports (data are recordézhat leael) that

accounts for about 64% of the total Albanian production (FAO Yearbook of Fishery Statistics).

106



Catch in numbers for LCA

2008
Age Longlines-ltaly | Trawlers-Italy | Trawlers-Montenegro | Trawlers-Albanian
0 0 21387493 288142 2289681
1 44932 30981465 362979 3316783
2 77461 595517 6532 63754
3 200964 65379 0 6999
4+ 120743 14377 0 1539
2009
Age Longlines-ltaly | Trawlers-ltaly | Trawlers-Montenegro | Trawlers-Albanian
0 0 22666365 312294 2920335
1 50757 26061805 288188 3357804
2 230115 765077 4045 98573
3 107267 54593 0 7034
4+ 117528 11558 0 1489
2010
Age Longlines-ltaly | Trawlers-ltaly | Trawlers-Montenegro | Trawlers-Albanian
0 0 24849136 267489 2947703
1 51354 23052576 497206 2734588
2 288335 834144 2764 98950
3 118074 132062 0 15666
4+ 128334 41007 0 4864
2011
Age Longlines-Italy | Trawlers-Italy | Trawlers-Montenegro | Trawlers-Albanian
0 0 17399123 151020 2126890
1 79444 23661071 398481 2892359
2 227711 878657 1201 107408
3 87544 106219 0 12984
4+ 108016 51249 0 6265 . . .
URDBA SUItSSrnowed decreasing telid Or otal ana 1srrg mortalty to Z0Uthan an Increasing Iin

2005 and 2006, thereafter the level was similar to the beginning of the time series. On the average, the mean

F was around 1.

Reconstructed catches andmality estimated by VIT are dominated by the trawl fishing system. The
current level fishing mortality was 0.92.The YPR analysis indicates that this point is far beygnd F

Outlook and management advice
Given the results from this analysis, based on the whole information from the area, it is necessary to consider

that a remekable reduction of the fishing mortality is necessary to reachytbie F

As observed in 2011, the fishing mortality from the Italian bottom trawlers represents about 80% of the total
F in the GSA and that of the Italian longlines is accounting for a®&%, while Montenegrin trawlers
account only for about 1% of the F exerted on hake in GSA 18 and Albanian trawlers of about 9.7%.
Moreover, the production of hake in GSA 18 is split in 12.5% caught by Italian longlines, 77.2% by Italian

trawlers, about 1%y Montenegrin trawlers and about 9.4% by Albania trawlers.
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EWG 1219r ecommends the relevant fleetsd effort and/
below or at the proposed FMSY level, in order to avoid future loss in stock produatidtiandings. This

should be achieved by means of a matthual management plan taking into account mfsteries
considerations. Catches and effort consistent wijtly Bhould be estimated.

Estimates of total and fishing mortality by ages and fleets pseudocohort analysis in 2011

Age Z Total F Longlines Ita | Trawlers Ita | Trawlers Mne | Trawlers Alb
0 141 0.25 0.00 0.22 0.00 0.03
1 2.67 2.15 0.01 1.89 0.03 0.23
2 1.26 0.86 0.16 0.62 0.00 0.08
3 0.76 0.42 0.18 0.22 0.00 0.03
4+ 0.63 0.32 0.21 0.10 0.00 0.01
Average(0-3) 1.53 0.92 0.09 0.74 0.01 0.09
Fisheries

Hake is one of the most important species in the Geographical Sub Area 18 representing in some years about
20% of landings from trawlers. Trawling is the most important fishery ictin the whole area with an

effort of about 70% (average among the years 22Q#1) of the total efforin 2011 the landings of hake in

the whole GSA 18 were about 4258 tdnandings by demersal trawlers dominate the fishehiesever the
Mediterranen hake is also caught by efhore bottom londines, but these gears are utilised by a low
number of boats (less than 5% of the whole Seougbtern Adriatic fleet)Long-line landings account for

about 1612% of the total hake production.

Fishing groundsare located on the soft bottoms of continental shelves and the upper part of continental
slope. Catches from trawlers are from a depth range betweéd &¥d 500 m and hake occurs with other
commercial species addlex coindetii M. barbatus P. longirostis, Eledone spp Todaropsis eblange

Lophius spp Pagellus spp P. blennoidesN. norvegicus

Annual landings (t) 2062011 by fleet and total.

Year Haly-LLS Italy-OTE | Mne-OTB | Alb export OTB | Alb adjusted OTB
2008 550 3640 59 249 380

2009 532 3540 52 292 456

2010 597 3372 46 240 375

2011 534 3285 37 257 402

Year Total GSA

2008 4639

2009 4580

2010 4390

2011 4258

The fishing effort of the western sigseetable below) that is the major component of fishing effort in the
area, islightly decreasing.
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NOMINAL
EFFORT |GEAR

YEAR DRB GNS GTR LLD LLS none OTB PS PTM Total

2004| 374929 1457047 396599 556022 655 14685616 161895 224372 17857135
2005| 582141 2035861 515167 170327 1082879 4295 13563127 555333 1046113 19555243
2006| 765092 1833287 70950 45979 754338 45187 14684386 496211 1433668 20129098
2007| 845785 1280477 324507 35380 688853 3474 12729135 656313 1968559 18532483
2008| 502235 894323 1021626 15028 1260704 25997 11463435 350205 2085703 17619256
2009| 745537 1205076 837252 22116 884150 0 13878367 335023 2027392 19934913
2010| 641665 570405 885271 207661 1263867 11856268 266421 2121029 17812587
2011] 600545 450946 777735 245858 92294 18934 11329443 308723 2104853 16759979

Total 5057929 9727422 4829107 742349 7413755 98542 104189777 3130124 13011689 148200694

Limit and precautionary management reference points

Table of limit and precautionary management reference pmiogosedby EWG 12-01

Fo.1 (0-4) 00. 21
Fimax (0-4)
I:msy (0'4)= O 0. 21

Foa (Fim) (20€e range)=
Bmsy (SPawning stock)=
Bpa (Bim, Spawning stock)=

Table of limit and precautionary management reference pagnéed by fisheries managers

Fo.1 (age range)=

Fnax (Age range)=

Fmsy (0€ range)=

Foa (Fim) (g€ range)=
Bmsy (Spawning stock)=
Bpa (Biim, Spawning stock)=

Comments on the assessment
This assessment was performed within the Adriamed project. It was presented and endorsed at the Working
Group of Demersal of GEM of 2012 in Split (Croatia).
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5.19. Summary sheet ofPink shrimp in GSA 18

Species common name: Deepwater pink shrimp

Species scientific name: Parapenaeus longirostris

Geographical Sularea(s) GSA(s): | GSA 18

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

Survey indices indicate a variable pattern of abundance (n/h) and biomass (kg/h). MEDITS indices indicate a
remarkable peak of abundance and biomass in 2005, followed by a sharp decrease in 2007 and an increase ir
2008. After ths year, abundance slightly increases in 2009 and successively decreased to 2011. However, in
the absence of proposed biomass management reference points, EWGs 1ihable to fully evaluate the

status of the stock spawning biomass in relation to these.

State of the juvenile (recruits):

Recruitment (individuals smaller then 17 mm CL) estimates from MEDITS peaked in 2005 then sharply
decrease in 200Z008. Afterwards there was a rising from 2008 to 2009 and a slight reduction in 2010
followed by a very siht increase in 201IHowever, in the absence of proposed management reference

points, EWG 1202 is unable to fully evaluate the status of the recruitment in relation to these.

State of exploitation:
WG Demersals of GFCM ar@WG 12-19 proposed b= 0.68as proxy of ksy. Given the results of the
present analysigcurrent F is around 1.45)he stock appeared to be subject to overfishing in the period

20072011.A considerable reduction is necessary to approach the reference point.

Source of data and ninids:

The data used in the analyses were from trawl surveys (MEDITS2®PK and from commercial fisheries

(20082011) on the whole GSA18, while 2007 from Italy onlhe analyses were conducted using VIT
software. Growth parametersge 46 mm; K= 0.6; 4 = -0.2) were used to split the LFDs for the VIT age

class analyses. Aatural mortality vector M was estimated using PRODBIOM.

Age 0 1 2 3+
NaturalMortality |1.41 0.81 0.7 0.65
Proportion mature | 0.47 0.98 1 1

Weight (kg) 0.002141 0.00993 0.019342 0.02738¢
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LFDs by fleet

A ltaly: 2008 LFD was an average between 2007 and 2009 (the species was not a target in DCF in 2008),
2007, 2009, 2010, 2011 from DCF;

A Montenegro: 1 trimester of 2008 was lacking and it was estimated using ¢heg@vof the same
trimester of 2010 and 2011, the year 2009 was estimated as an average of 2008 and 2010.

A Albania: LFD 20082011 obtained raising the proportion of the Italian LFD to Albanian adjusted
production. This adjustment was based on the Albanipores (fishery data recorded at national level)
that accounts for about 64% of the total Albanian production (FAO Yearbook of Fishery Statistics).

Age 2007
ITA
0 | 44,373,665
1 | 60,210,210
2 | 3,861,590
3+ 129,286
2008 2009 2010 2011
Age|[TA ALB MON [ITA ALB MON [ITA ALB MON |ITA ALB MON

0 47030175 16214436 1520036| 40726684 14641780|1170339) 33031301 | 15353046| 811623) 24282722 9257992 §03721
1| 61874367 21323151 |1964002) 63538323 18708608 2161107 67284792 51274084 2338211 | 63064980 24334303 200611
2| 3322533 1143012 102436 27834800 819382 163066) 3701438 1762267 223606| 3300173 1280740 23483
3+ 106760 36792 84235 24802 138304 73380 182168 69303

A sensitivity analysis performedr 2011 with terminal F equal to 0.9, 1.0 and 1.1 indicates slight variations
of F estimates in response to changes of terminal F. Estimates of current F were respectively 1.43, 1.45 and
1.46 and &, were respectively 0.7, 0.68 and 0.67. A terminalifighmortality Fterm= 1 was used.

The fishing mortality acting on the age growgh®ws values changing from 1.45 in 2011 to 1.73 in 2009,

with an average over the last three years of 1.57. The lowest value was estimated in 2011.

Management reference pointgere estimated by an YPR analysis. The medium term forecasts were

performed using thR routine for the medium term forecast (SGMED, 2010).

Outlook and management advice
EWG 1219r ecommends the relevant f 1l eet sl@ishimyfmbrtalitytis and/

below or at the proposed,& level, in order to avoid future loss in stock productivity and landings. This
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should be achieved by means of a matihual management plan taking into account mfigdteries

considerations. Catches agiflort consistent with fy should be estimated.

It is however necessary to consider that most part (71%) of the total F in the GSA is exerted by the Italian
fleet, while Montenegrin trawlers account only for about 1.7% of the F exerted on the GSA anchilb
trawlers of about 27.1%. Contribute of each fleet to the total production in the GSA18 is: Italy 71 %, Albania
26%, Montenegro 3%.

VPA Results--Mortalities in 2011 from VIT
Age class F4 Total F Italy Albania Montenegro
0 1.53 0.12 0.08 0.03 0.01
1 2.97 2.16 1.53 0.58 0.05
2 2.79 2.09 1.50 0.57 0.02
3+ 1.65 1 0.72 0.28 0
Average 0-2 243 1.45 1.04 0.39 0.02
Fisheries

Deepwater roseshrimp is an importanspecies in demersal trawl fishery of the whole Geographical Sub
Area 18.The species is only targeted by trawlers and fishing grounds are located along the coasts of the
whole GSA. Catches from trawlers are from a depth range betwe@h &td 500 m and the species may co
occurs with other important commercial specieMasnerlucciuslllex coindetii Eledonecirrhosa, Lophius

spp.,Lepidorhombus bosgiN. norvegicus

Time series of landing data from the whole GSA is short. The Landings of hake in GSA 18 in 2011 is lower
than in the other years (weight in tons).

Landings of hake in GSA 18 for Italy, Albania and Montenegro (22081)

Year Production (tons)

Fleet ITA ALB MON TOT
2007 863

2008 898 309 39 1246
2009 934 275 36 1245
2010 881 409 32 1322
2011 863 328 27 1217

The fishing effort of the western sidsee table below)hat is the major component of fishing effort in the

area, is decreasing.

NOMINAL

EFFORT |GEAR

YEAR DRB GNS GTR LLD LLS none OTB PS PTM Total
2004| 374929 1457047 396599 556022 655 14685616 161895 224372 17857135

2006| 582141 2035861 515167 170327 1082879 4295 13563127 555333 1046113 19555243
2006| 765092 1833287 70950 45979 754338 45187 14684386 496211 1433668 20129098
2007| 845785 1280477 324507 35380 688853 3474 12729135 656313 1968559 18532483
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2008| 502235 894323 1021626 15028 1260704 25997 11463435 350205 2085703 176192564
2009| 745537 1205076 837252 22116 884150 0 13878367 335023 2027392 19934913
2010| 641665 570405 885271 207661 1263867 11856268 266421 2121029 17812587
2011] 600545 450946 777735 245858 922942 184 11329443 308723 2104853 16759979

Total 5057929 9727422 4829107 742349 7413755 98542 104189777 3130124 13011689 148200694

Limit and precautionary management reference points

Table of limit and precautionary management reference pmioposed byEWG 12-19

Fo.1 (0-3) O0. 638
I:max (0'3) 1 46
Frnsy(0-3) = O0. 68

Foa (Fim) (2ge range)=
Bmsy (SPawning stock)=
Bpa (Bim, SPAwning stock)=

Table of limit and precautionary management reference pagnéed by fisheries managers

Fo. (age range)=

Fmax (@ge range)=

Fmey (ag€ range)=

Foa (Fim) (2ge range)=
Bmsy (Spawning stock)=
Bpa (Biim, Spawning stock)=

Comments on the assessment

This assessment was performaefore in theEWG 12-10 on the western side of GSA18 theiithin the
Adriamed project it was carried out on the whole GSA. It was presented and endorsed at the Working Group
od Demersal of GFCM of 2012 in Split (Croatia).
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5.20. Summary sheet ofGiant red shrimp in GSA 18

Species common name: Giant red shrimp
Species scientific mae: Aristaeomorpha foliacea
Geographical Sularea(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 abundance (n/h) and biomass (kg/h) that is oscillating without
trerd. However, in the absence of proposed biomass management reference points,-EW& urkable to

fully evaluate the status of the stock spawning biomass in relation to these.

State of the juveniles (recruits)

Recruitment estimates froMEDITS surveys (ndividuals smaller than ~30 mm carapace length) in the GSA
18 are highly fluctuating and showed three peaks: in-2898®, in 2003 and in 2009; the values of 2010 and
2011 are among the lower of the time seriégwever, in the absence of proposed managemeference
points, EWG 1219 is unable to fully evaluate the status of the recruitment in relation to these.

State of exploitation

EWG 1219 proposed & = 0.30 as proxy of fsy and as the exploitation reference point consistent with
high long term yitds. Taking into account the results obtained bypgbeudocohoranalysis (current F is
around 1.00), the stock is considered exploited unsustainably.

Source of data and methods:

The analysis was carried out for the western side of the GSA 18, givewditability of fishery data only

for this side.The analyses were conducted using VIT software. Used growth parameteGlwerd.3 cm

K= 0.438, t= -0.1; lengthweight relationship: a 9€.678,b = 2.51 A natural mortality vector M was
estimated usig PRODBIOM (Abella et al., 1997). Management reference points were estimated by an YPR

analysis using VIT software.

Outlook and management advice

EWG 1219 recommends the relevant fleetsd effort an
below or at the proposedyky, level, in order to avoid future loss in stock productivity and landings. This
should be achieved by means of a matthual management plan taking into account mfisgteries

considerations. Catches and effort consistent wjty Bhould be estimated.
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Fisheries
The Giant red shrimp is ontargeted by trawlers onshing grounds located offshore 200 m depth, mainly in
the northernmost and southernmost parts of the B&veen 400 and 700 m dep@iant red shrimp occurs

with A. antennausP. longirostrisandN. norvegicusdepending on operative depth and area.

Higher landings were observed in 2006, 2007 and 2010

YEAR Level 4 Level 5 LANDINGS
2004 oTB MDDWSP 89
2005 oTB MDDWSP 72
2006 oTB MDDWSP 166
2007 OoTB MDDWSP 115
2008 oTB DWSP 59
2008 oTB MDDWSP 37
2009 OoTB DWSP 30
2009 OoTB MDDWSP 58
2010 oTB DWSP 48
2010 oTB MDDWSP 79
2011 oTB DWSP 21
2011 OTB MDDWSP 54

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

OoTB
VEAR GNS GTR LLS DEMSP | DWSP | MDDWSP
2004 67828 29235 60741 147850 2388604
2005 94644 69435 80581 56423 2309466
2006 120055 32007 76098 598799 2054616
2007 70224 45292 74171 519085 1759397
2008 50376 83968 107911 | 1890398 | 29701 119323
2009 78139 80946 64941 2101567 | 18235 266753
2010 57056 79765 87474 1608697 | 21524 437823
2011 44943 79593 76512 1607442 | 10809 281989

Limit and precautionary management reference points

Table of limit and precautionary management reference pmioposed byEWG 12-19

Fo.1(0-3) =0.30
I:max (0'3) =0.58
Fusy (0-3) =0.30

Foa (Fim) (age range)=

Busy (spawning stock)=

Bpa (Biim, SPawning stock)=

Table of limit and precautionary management reference pagnéed by fis

Fo.1 (age range)=

Fmax (@ge range)=

Fusy (age range)=

Foa (Fim) (age range)=

Busy (spawning stock)=
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| Bya (Bim, Spawning stock)= | |

Comments on the assessment
The detailed assessment of giant red shrimp GSA 18 can be found in 6eliohthis report.

5.21. Summary sheetof EuropeanHake in GSA 19

Species common name: European hake
Species scientific name Merluccius merluccius
Geographical Sularea(s) GSA(S): GSA 19

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

An XSA (Extended Survivor anais) assessment was performed using DCF catch data. Over221d6

SSB highest stock sizes corresponded to 2006 (1169 t) and 2009 (1125 t), while in the last two years of the
analyzed period (2010 and 2011) SSB was at its lowest level (892 and 70bgsdline for comparison of

the current values against historic SSB is available. In the absence of proposed or agreed reference points,
EWG 1219 is unable to fully evaluate the state of the spawning stock in comparison to these.

State of the juvenile écruits):
Recruitment decreased by 40% over 20069 (XSA results), from around 45¥16 27.7*10 recruits
(class0). In 2010, but also in 2011, the number of recruits was higher than in 2009, despite the observed

relative small SSB size in 2010. In tHesance of proposed or agreed reference points, EWID 12unable

to fully evaluate the state of the spawning stock in comparison to these.

State of exploitation:

Fishing mortality was highest in 2006, at the beginning of the analyzed period, and slearnglgsed in
2007 and 2008. In the last three years F was around 1, well above F0.1= 0.12 as estimated from YPR,
therefore, the stock is considered as being exploited unsustainably. BE\A@zpt@posesd = 0.12 as proxy

of Fusy and as the exploitatioeference point consistent with high long term yields.

Source of data and methods:

An XSA was performed using DCF data over 2@08.1 (landings, discards, length composition of the
catches), by gear (otter bottom trawl, gillnet, trammel net and longtimeg¢d with fishery independent
abundance indices (MEDITS survey). Natural mortality vector was obtained applying PRODBIOM. In
addition, Yield per Recruit (YPR) analysis was performed for the estimatiagy Gtd= proxy of kysy).
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Outlook and managemen advice

EWG 1219 recommends the relevant fleetsd effort or
or at the proposedyky level, in order to avoid future loss in stock productivity and landings. This should be
achieved by means of a mudthnual management plan taking into account mfigteries considerations.

Catches and effort consistent withsy should be estimated.

Fisheries

European hake is fished with bottom trawl (OTB) and different ssaalle gears (lonfine (LLS), gillnet

(GNS) and trammel net (GTR)). The main fisheries operating in GSA 19 are from Gallipoli, Taranto,
Schiavonea and Crotone. The fishing pressure varies between fisheries and fishing grounds. Gver 2006
2011, annual landings ranged between 1648 t in 20062Mtli8 2011.

Limit and precautionary management reference points
Table of limit and precautionary management reference points proposed by STECF EWG

Fo.. (ages @) = 0.12
Fnax (Age range)=
Fusy (ages ) = 0.12

Fpa (Flim) (age range)=

Busy (spawning stock)=

Bpa (Bim, SPawning stock)=

Table of limit and precautionary management reference points agreed by fisheries managers

FO.l (mean)=

Fnax (@ge range)=

Fusy (age range)=

Fpa (Flim) (age range)=

Busy (Spawning stock)=

Bya (Biim, SPAWNIng stock)=

Comments on the assessment
The detailed assessment of European hake in GSA 19 can be found in&é&&adrihis report.
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5.22. Summary sheet oRed mulletin GSA 19

Species common name: Red mullet
Species scientific name Mullus barbatus
Geographical Sularea(s) GSA(S): GSA19

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

An XSA (Extended Survivor analysis) assessment was performed using DCF catch data. Ov202D06

SSB highest stock size was observed inG2Q.25 t), and it sharply decreased to 715 t in 2007, a stock size
similar to that observed in 2011. No baseline for comparison of the current values against historic SSB is
available. In the absence of proposed or agreed reference points, EX8GslArable to fully evaluate the

state of the spawning stock in comparison to these.

State of the juvenile (recruits):

Over 2006 2011, recruitment did not show neither decreasing nor increasing trend, although it did display
marked intefannual variations, raying from 92.1-18recruits (class 0) in 2009 and 47.F-fe&ruits in 2007.

In the absence of proposed or agreed reference points, EV¥&isdinable to fully evaluate the state of the
spawning stock in comparison to these.

State of exploitation:

By conparing Faro2 against b1z EWG 1219 concludes that the stock is exploited unsustainably and
Proposes f1mean 2002011y = 0.3 @s proxy of frsy and as exploitation reference point consistent with high long

term yields.

Source of data and methods:

An XSA was performed using DCF data over 2@03.1 (landings, discards, length composition of the
catches), by gear (otter bottom trawl,liggt andtrammel neX, tuned with fishery independent abundance
indices (MEDITS survey). Natural mortality vector watstainedapplying PRODBIOM In addition, Yield
per Recruit (YPR) analysis was performseparately for 2009, 2010 and 20fdk, the estimation o (i.e.
proxy of Fusy).

Outlook and management advice

EWG 1219 recommends t he nderlcaches totbe reduced untl fishing inbrtalitytis a
below or at the proposed,§y level, in order to avoid future loss in stock productivity and landings. This
should be achieved by means of a maithual management plan taking into account mficddries

considerations. Catches and effort consistent wjty Bhould be estimated.
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Fisheries

Red mullet is targeted by otter bottom trawl (OTB) and sisalile fisheries (gillnet (GNS) and trammel net
(GTR)). The highest trawl fishing pressure occurs@lthe Calabrian coast while the presence of rocky
bottoms on the shelf along the Apulian coast prevents the fishing by trawling in this sector. During 2006
2011 annual catches ranged between 727 t in 2006 and 360 t in 2008.

Limit and precautionary management reference points
Table of limit and precautionary management reference points proposed by STECE2EMYG

Fo1(agesD-2) = 0.3
Fmax (@ge range)=
Fusy (2ges0-2) = 0.3

Foa (Fim) (age range)=
Busy (spawning stock)=
Bpa (Bim, SPawning stocky

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

Fmax (@ge range)=

Fusy (age range)=

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

Comments on the assessme
The detailed assessmentrefl mulletin GSA 19 can be found iisection6.200f thisreport.
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6. TOR A-D UPDATE AND ASSESS HISTORIC AND RECENT STOCK PARAMETERS (DETAILED
ASSESSEMENT9

The following section of the present report does provide detailed spaaific assessments and all relevant
data of such stocks and their fisheri€he assessments are presented in geographic ordeSAyShort
versions of the assessments of stocks and fisheries in the format of summary sheets are provided in the

precedimg section in cases when the analyses resulted in an analytical assessment of the stock status.

6.1. Stock assessment of blue whiting in GSA 01

STECF EWG 1219 assessed this stocisingas input data DCF data @izesand the parameters used for

this speciein Spanish National Data Collection for the areas 05 and 06.

6.1.1. Stock identification and biological features
6.1.1.1. Stock Identification

No information was documented during STECF EWG1E2

6.1.1.2. Growth

The parameters are the following;& 48.4 K= 0.19, t;= 0. Lengthweight relationships: a=0.00, b=369
(data sourceSpanish National Data Collectipn

6.1.1.3. Maturity

No new information waspreseted duringSTECF EWG 1219. Adopted from FishBase the size at first
maturity: 18 cm. Age/maturity relationships weltganed through size to age transformation:

Age 0 1 2 3+
Maturity 0 0.01 0.61 1

Estimated age at first maturity is two years.

6.1.2. Fisheries

6.1.2.1. General description of fisheries

No updated information was available to STECF EWGL92Blue whiting is a demsal species important

locally and is mainly exploited by otter trawlers.
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Landings data were reported to STECF EWG192through the DCF. The majority of the landings
corresponded to bottom otter trawlers; landings reported for purse seine represén®édkthe landings.

Table 6.1.2.1.1Annual landings (t) bgear in GSAOL from DCHata.

SPECIE AREA COUNTR| FT_LVL{ FT_LVL} FT_LVL{ 2002| 2003| 2004| 2005| 2006| 2007| 2008| 2009| 2010| 2011

WHB |1 ESP OTB DEMSP| 40D50 431| 773|1155|1249|3124| 953| 426| 671|1031| 644

WHB |1 ESP PS 14D16 |7.602|17.13| 2.68| 8.79| 0.92|0.381

6.1.2.2. Management regulations applicable in 2010 and 2011
The management regulations applicable are those applicable to bottom trawling (Regulation (EC) No
1967/2006). Bottom trawling is practicéide days a week, a maximum of 12 hours at sea a day. No specific

regulations are applicable to this resource (no minimum landing size established).

6.1.2.3. Catches
6.1.2.3.1Landings
The time series of the landings data (tons) and the MEDITS trawl survey biomass (Kdjtgsfor the
period 2002011 were shown in Figure 6.1.2.3.1.1. During this period both series showed a fluctuating
trend with a good coincidence between landings and MEDITS from 2005 to 2011. Maximum landing values

and maximum trawl survey biomass wahieved in 2006.

3500 - Blue whiting, GSAO: a0
3000 T | 25
2500 - —o—Landings 20
= —— Medits data
@ 2000 - <
£ - 15 Q
2 1500 -
©
- 10
1000 -
500 - o
0 0
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
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Fig. 6.1.2.3.1.1Blue whiting in GSAOL: comparison between totahaal landings (tand the MEDITS
biomass indices for the period 2602Q11.

DCF data on agstructure obtter trawl blue whitindandingsin GSAO1 were available fahe period 2009
2011, and were shown inigure 61.2.3.1.2 This species is commercialised mainly from age 1, in adult or

pre-adult phase. Recruitment is usually discarded.

Micromesistius poutassQWHB, GSAO:
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Num.ind.

ages

Fig. 6.1.2.3.1.2. DCF age frequency distributioMofpoutassolanded in tlke GSAO01 from 2009 to 2011.

6.1.2.3.2Discarc
Information on discardsvas availablefor 2000, 2010 and 2A1 The amount of discards is relatively
important in 2009 and 2010 but no data on lengthages are availablefor discards.Figure 6.1.2.3.2.1

shows the comgrison between landings and catches.

Table 6.1.2.3.2.1Annualdiscardgt) by gear in GSAO1 from DCHata.

SPECIH AREA COUNTR| FT_LVL{ FT_LVL) FT_LVL{ 2002| 2003| 2004 | 2005| 2006| 2007 | 2008| 2009 | 2010 | 2011

WHB 1 ESP OTB | DEMSP 40D50 231.6/151.6| 34.48
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Fig. 6.1.2.3.2.1Blue whiting in GSA01: comparison betweemnaal landings (tand catches (landings and
discards) for the period 202D11.

6.1.2.4. Fishing effort

The number of vessels and GT days at sea of OTB fleet in GSA 01 in the perie2il0d@0Ryfleet segment

were presented in Table 6.1.2.4.1 and Figure 6.1.2.4.1. There was a light decreasing trend in number of
vessels in the total fleet. In the case of biggest vessels (>24 m), they have increased during this period. GT
days at sea did have a dessing trend until 2008, and then GT values have been increasing. There was no

information about specific effort for blue whiting in GSA 01.

Table 6.1.2.4.1. Number of vessels of OTB by fleet segment in GSA01.

Num.vessel{ 2002| 2003| 2004 2005 2006] 2007| 2008| 2009 2010
VL0012 10 10 6 8 5 6 3 4 6
VL1224 166 170 165 166] 157 152 152| 142 136
VL2440 11 21 20 18 21 23 26 24 25

ALL 187 201 191 192 183] 181 181] 170 167
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GSA06, OTB GT days at ¢
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| Fig.6.1.2.4.1. OTB GT days at sea by fleet segment in @&fom 2002 to 2010.

6.1.3. Scientifc surveys
6.1.3.1. MEDITS
6.1.3.1.1Methods
Since 1994 MEDITS trawl survewas regularly carried out each year during spring sedased on the
DCR data callabundance and biomass indiggere recalculated. In GSAGhe following number of hauls
was reported per depiratum (Table 6.1.3.1.1)1

Tale 6.1.3.1.1.1Numberof hauls per year and depth stratum in GBA19942011.

STRATUM 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
GSA01_01050 2 1 2 2 2 2 2 4 4 4 4 2 4 4 4 2 3 3
GSA01_05000 5 5 5 6 6 9 6 6 8 12 8 8 8 8 7 8 6 6
GSA01_10@00 3 3 3 5 5 5 5 5 8 6 5 6 6 7 7 7 4 4

GSA01_20600 8 9 11 10 7 11 13 10 11 11 13 11 13 13 13 13 6 8

GSA01_50800 8 9 12 10 12 12 12 13 13 14 13 11 19 13 9 9 6 7

Data were assigru to strata based upon the shooting position and average depth (between shooting and
hauling depth). Catches by haul were standardized to 60 minutes hauling duration. The abundance and
biomass indices by GSA were calculated through stratified means @@oct®53; Saville, 1977). This

implies weighting of the average values of the individual standardized catches and the variation of each

stratum by the respective stratum areas in each GSA:
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Yst = E (Yi*Ai) [ A

V(Yst) = E (Ai) * si | [ ni) | A]
Where:

A=total survey area

Ai=area of the-th stratum

si=standard deviation of theh stratum

ni=number of valid hauls of theth stratum

n=number of hauls in the GSA

Yi=mean of the-th stratum

Yst=stratified mean abundance

V(Yst)=variance of the strdied mean

The variation of the stratified mean is then expressed as the 95 % confidence interval:

Confidence interval = Yst * t(student distribution) * V(Yst) / n

Length distributions represented an aggregation (sum) of all standardized length fesy@sutcsamples

raised to standardized haul abundance per hour) over the stations of each stratum. Aggregated length
frequencies were then raised to stratum abundance * 100 (because of low numbers in most strata) and finally
aggregated (sum) over the str&d the GSA.

6.1.3.1.2Geographical distribution patterns
No information was documented duriS§ECF EWG 1219.

6.1.3.1.3Trends in abundance and biomass
Fishery independent information regarding the state oblhe whitingin GSA QL was derived from the
internaticnal surveyMEDITS and was compileduring STECF EWG 129.

Figure 6.1.3.1.3.Misplays the estimated trend lmue whiting abundance and biomass in GSA The
estimated abundance and biomass indibesv a great variability especially on 1997 and 20Q& da

125



4500 - upper 95% conf. int.
—— upper 95% conf. int. 120 1 = GSAO0L
4000 A —+—GSA0L lower 95% conf. int.
lower 95% conf. int. 100 4
3500 A
= 3000 A = 80 -
= S
£ 2500 - <
2 <
g S 60 A
2 2000 4 S
© c
o @
= 1500 - 2 4
1000 4
20 A
500 4
04 0 4
1994 1996 1998 2000 2002 2004 2006 2008 2010 1994 1996 1998 2000 2002 2004 2006 2008 2010

Figure 6.1.3.1.3.1Abundance and biomass indicesbafe whiting in GSA 01

6.1.3.1.4Trends in abundance by length or age
The followingFigures 6.1.3.1.41, 2 and 3display the stratified abundance indices of G3Ar019942001,
20022009 and 20162011 respectively angere compiled in tis SGMED report.
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Fig. 6.1.3.1.4.1Stratified abundance indices by size, 120901.
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Fig. 6.1.3.1.42 Stratified abundance indices by si26022009
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Fig. 6.1.3.1.43 Stratified abundance indices by si26102011

6.1.3.1.5Trends ingrowth

No information has been documented.

6.1.3.1.6Trends inmaturity

No information has been documented.

6.1.4. Assessments of historic stock parameters
6.1.4.1. Method: LCA
6.1.4.1.1]ustification
This is the first assessment of blue whiting in GSA THree peaido-cohort analyss, for 2009, 2010 and
2011 separately, were performed, usifi§j software (Lleonart and Salat 1992)

6.1.4.1.2nput parameters
Analyses were performed using age frequencies obtained from length frequencies by slicing method using
VIT software.
Thebiological parameters used were the following:
The set of growth parameters used tfog assessment dflue whitingin GSA 01 were those used in the
Spanish National Data Collection for GSA 06nf=484 cm K=0.19, %=0. Lengthweight relationships:
a=00007, b=369.
Natural mortality by age was calculated using the PR{®M spreadsheet (Abella et al. 1997), obtaining

the following vector:
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Age] O 1 2] 3| 4 5 6 7 8 9
M [1.12/055/048| 0.4/0.37/0.35/0.33]0.32/0.32| 0.31

10
0.3

Mean
044

A terminal fishing matality Fer,= 0.3 was assumed.

The maturity ogive used was obtained from the size at first maturity reported for blue whiting in FishBase.

Age 0 1 2 3 4 5 6 7 8 9 10
Maturity | O 001 /061 1 1 1 1 1 1 1 1

The length frequency distributions used fioe present assessménable 6.1.4.1.2.1 anddure 61.4.1.2.1)
showeda differentsize rangeand modal differences. 2010 and 2011 data stwbe&v mode around9 cm
while in 2009 datathere are twamodes: 21and 27 cm. Minimum and maximum lengths also priéed
differences between years (2009cth/36cm; 2010:12cm/41 cm; 2011: Pcm/35cm).

Table 61.4.1.2.1 Input data for LCA Catch at length 2@04.1.

Total length (cm) 2009 2010 2011
10 0 0 0
11 0 0 0
12 0 23.176 30.95
13 0 47.182 14.903
14 0 92.3% 162.308
15 0 307.856 817.932
16 0| 1263.95§ 1281.781
17 13.2] 4040.769 1374.062
18 71.4| 5537.285 1565.782
19 278.9) 5727.764 1730.791
20 517.7) 4835.165 1218.865
21 555.9] 3233.245 777.66
22 255.1] 1887.33¢ 617.446
23 86.0 481.829 684.144
24 219.8 177.378 707.942
25 684.5 136.803 552.478
26 954.4 85.345 382.647
27 1050.9 88.44 180.634
28 950.5 68.972 70.243
29 299.0 39.058 34.381
30 165.5 22.67 11.809
31 94.1 11.264 8.405
32 60.1 6.221 1.205
33 27.0 9.693 3.632
34 5.1 1.68 2.844
35 0.9 0.597 0.484
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Fig. 6.1.4.1.2.1.Input data for LCA Blue whiting kength frequencies for the period 260P

6.1.4.1.3Results
Table6.1.4.1.3.1shows the summary results from the pseudohort analysis in 2002010 and 2011Ages
and lengths of the catches and the stock in 2010 and 2011 were quite similar, while in 2009 were higher,
reflecting the effect of the differences on the length frequencies obdartlesl landings. Turnover is lower
in 2009 dataResults on biomass were variable showing a decreasing trend and recruitment was also variable
but being notably higher in 2010 and 2011.

Tale 6.1.4.1.3.1 Summary results of stock parameters derived frenvith model for the 20022010 and
2011.

2009 2010 2011
Catch mean age 3.916 2.584 2.749
Catch mean length 25.106 18.63 19.444
Mean F 0.889 0.577 0.919
Total catch (Tons) 637.0455] 904.9266] 594.991
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Catch/D% 60.76 68.08 65.85
Catch/B% 60.8 95.23 84.39
Current Stock Mean Age 2.995 1.788 1.884
Current Stock Critical Age 4 2 2
Virgin Stock Critical Age 6 6 6
Current Stock Mean Length 20.734 13.703 14.274
Current Stock Critical Length 25.765 15.301 15.301
Virgin Stock Critical Length 32.921 32.921 32.921
Number of recruits, R 12883070 52470010 3029100C¢
Mean Biomass, Bmean (Tons) 1047.69799 950.2762€ 705.00993
Spawning Stock Biomass, SSB (To| 977.12537 500.50094 427.64364
Biomass Balance, D (Tons) 1048.404611329.16713 903.5455
Bmax/Bmean 4366 54.15 41.52
Turnover, D/Bmean 100.07 139.87 128.16

Age frequencies showed a mode on age 2 in 2010 and 2011. In 2009 the first capture corresponds at age 2
and the catch mode is around age 4. Maximum ages were 7 years in 2009 and 2011 and 1Gigu2@10 (
6.1.4.1.3.1)
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5 6
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— 2009
—2010
2011

Catch in numbers (n/1000

Fig. 6.1.4.1.3.1. Catch at age calculated by slicing method with VIT software.

Figure6.1.4.1.3.2. LCA results on initial numbers of stock. Recruitment is different in the three years, and it
reaches a higher value on 2010. For @geses 4.0, stock numbers akery low.
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Fig. 6.1.4.1.3.2. LCA output. Stock numbers at agél .gboutassoin the GSAOL.

Figure 6.1.4.1.33. Vector of fishing mortality by age resulting from the pseuadbort analysisFishing
mortality vectors are qie different, the highest mortalities reported in age classes 3 in 2010, age 4 in 2011
and age 5 in 2009..k (2-5) that represents the majority of the catch, was calculated and it is shown in
Figure 6.1.4.1.3.4, values obtained were 1.0 (2009), 1.3j201d 1.4 (2011), showing an increasing trend

on this period.
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Fig. 6.1.4.1.33. LCA output.Fishing mortality by agef M. poutassoun the GSAO1.
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Fig. 6.1.4.1.3.4LCA output.F-bar 25 calculated from fishing mortality vector.

6.1.5. Long term predition

6.1.5.1. Justification
A Y/R analysis for years 280 2010and 2Q1 was conductedising VIT software andbased on results
obtained orpreviouspseudocohorts analyses with VIT software.

6.1.5.1.1nput parameters
The agefrequency dataf 2009, 2010and 2A1 and thebiological parameters were used as giiweiable
6.1.5.111.

Table 61.5.1.11. Input parameters to the yield per recruit analgsiparately for 208 2010and 2A 1.

2009| age grouy stock weight (g) catch weight (g] maturity F| M

2 31.327 31.327 0.8/0.079|0.48
3 78.061 78.061 1]0.255] 0.4
4 137.428 137.428 1]11.759/0.37
5 218.46 218.46 1]1.859/0.35
6 313.201 313.201 111.217]0.33
7 414.303 414.303 1]10.162|0.32

2010| age groug stock weight (g] catch weight (g] maturity F| M

1 6.91 6.91 0.01] 0.005{ 0.55
2 28.191 28.191 0.61)1.181/0.48
3 69.659 69.659 1/2.237] 04
4 141.224 141.224 1/1.066|0.37
5 226.33 226.33 1]0.643/0.35
6 319.48 319.48 1]0.355/0.33
7 415.424 415.424 1/0.016/0.32
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8 506.303 506.303 1]0.037|0.32
591.95 591.% 1]/0.031]0.31
10 669.414 669.414 1/0.195 0.3

©

2011] age grouy stock weight (g] catch weight (g] maturity F| M

1 6.893 6.893 0.01] 0.02|0.55
2 29.279 29.279 0.61)0.777/0.48
3 73.359 73.359 1/1.285 0.4
4 134.072 134.072 1| 2.46/0.37
5 223.58% 223.585 1]1.043/0.35
6 316.155 316.155 1]/0.801)0.33
7 415.163 415.163 1| 0.05/0.32

6.1.5.1.2Results
Table6.1.5.1.21 lists the results from the Y/R analysisd kgure 6.1.5.1.21 shows the Y/Rurve Value
of Y/R at the current exploitation level is 2@regruit for 2010 and 2011 while for 2009 Y/R a¢ tburrent
exploitation level is52 g/recruit.These differences are due to different exploitation pattern in 2009, where
the first exploited age is 2 and almost all individuals caught are adults. 20ZDahdcurves were quite

similar. TheFigure 6.1.5.1.2 indicates signs of overexploitationthre three years
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Fig.6.1.5.1.21. Y/R outputs. Y/R and SSB per recruit curdesblue whitingin GSAOL

Tabe 6.1.5.1.21. Results of the Y/R analysis.

2009 Factor Y/R B/R SSB
F(0) 0 0 298.584 292.858
F(0.1) factor 0.41 48.949 133.391 127.751
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Fmax 0.8 52.684 93.301] 87.741
Fcurrent 1.01 52.362 83.622 78.103
2010 Factor Y/R B/R SSB
F(0) 0 0 257.868 246.574
F(0.1) factor 0.31 19.574 75.214 64.83
Fmax 0.52 20.813 40.911 31.035
Fcurrent 1.01 19.339 19.536 10.577
2011 Factor Y/R B/R SSB
F(0) 0 0 182.289 170.994
F(0.1) factor 0.29 22.686 68.679 58.007
Fmax 0.46 23.889 46.984 36.637
Fcurrent 1.01 21.253 24,715 15.243

Fo.1 calculated cosidering an f, 2-5 are:

2009 2010 2011
Fbar25 1.0 1.3 1.4
F(0.1)factor | 0.41 0.31 0.29
FO.1 0.41 0.40 0.40

An Fy; mean of 0.4 is proposed.

Taking irto accountthe present assessmenthe status of this stock would be defined eagploited

unsustmably.

6.1.6. Data quality

Although there are an amount of discards registered in cattlees,isno data in GSAOL aboutlength or
age frequenciesf these discardsyhich could be important for this specigdse toage class @hat is almost

absent in landigs and must compose the majority of discards.

6.1.7. Scientific advice
6.1.7.1. Short term considerations
6.1.7.1.1State of the stock size
Stock assessment has been computed by Length Cohort Analysis (VIT softwaresusipgtDCF dataof
annual distributions of size20092011). Results obtainedid not show a clear trend in the stock size.
MEDITS survey indices shogd also a variable pattern of abundance and bion&iase no precautionary
level for the stock of blue whiting in GS@1 was proposedSTECF EWG 1219 cannotevaluate the stock

status in relation to the precautionary approach.
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6.1.7.1.2State of recruitment

STECF EWG 1219is unable to provide any scientific advice of the state of the recruitment thiaeanly

three years of data are available.

6.1.7.1.3State of exploitatio
STECF EWG 1219 proposes 5004 as limit management reference point.
According to the F estimates using Length Cohort Analyses. average F dgega over the average
estimated F; values.
Based on this assessment results STECF EWB9Idssesse the status of the stock bfue whitingin
GSA01 as beingexploited unsustainahly
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6.2. Stock assessment dflorway lobsterin GSA 01
6.2.1. Stock identification and biological features
6.2.1.1. Stock Identification

Due to the lack of specific information on stock stanetof the Norway lobsteNgphrops norvegiciys
populations in the western Mediterranean, this stock was assumed to be confined within GSA 01 boundaries.
The species is of high economic importance in the area because despite its relatively low lesle¢sf(cat
100 t / year) the price at first sale is high@% U/ kg) .

N. norvegicuss a mudburrowing species that prefers sediments with mud mixed with silt and clay in

variable proportions. In GSA01 the species is found in-aesprs between 350 and®h.
6.2.1.2. Growth

Maximum observed size in GSA 01 was 88 mm CL in a single male and 62 mm CL in one female. 95% of
the length samples were comprised between 23 and 63 mm CL in males and 23 and 52 mm CL in females.
Due to the lack of recent growth estimatestfios species in the area, the biological parameters from GS05
used in EWG120 were:

Lb =72.1

K =0.169

Lengthweight relationships: a = 0.000373, b = 3.1576.

6.2.1.3. Maturity

Due to the lack of specific biological information for GSA 01, the maturity curve was obtained from the

stock assessments parameters corresponding to GSA 05 in EY0G12

age class 1 2 3 4 5 |6 7 8 9/10| 11|12 13
proportion maturg 0.05| 0.14| 0.32| 0.58| 0.8 0.92|/0.97{099|1|1 |1 |1 |1

6.2.2. Fisheries

6.2.2.1. General description of the fisheries

Norway lobster catches are produced exclusively with otter bottom trawl in GSA 01, by the flaggtm |
classes VL1224 and VL2440 fishing in deep waters-@&30 m depth).

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: partial compliance (in some cases reahtiBast the double)
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Mesh size in the codend (before June 1st 2010: 40 mm diamond: after June 1st 2010: 40 mm square or 50
mm diamondby derogatior): full compliance

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

Minimum landing &e (EC regulation 1967/2006, 20 mm CL): mostly full compliance.

6.2.2.3. Catches
6.2.2.3.1Landings

Landings of Norway lobster in GSA 01 come exclusively from bottom otter trawl. In the perioe2Q002
landings ofN. norvegicusn GSA 01 decreased by half approximateliea004 fromca. 150 t to 75 t in
2011.

Table6.2.2.3.11. Landings of Nephrops norvegicus in GSA 01 from the DCF 2012 data call.

2002
168.27

2003
158.33

2004
121.68

2005
65.68

2006
59.24

2007
61.52

2008
80.6

2009
93.14

2010
77.4

2011
74.62

6.2.2.3.2Discards

Discards of Norway lobster in GSAOL can be considered negligible due to the high market value of the
species and none are reported in the DCF 2012 data call. Undersized individuals (less than 20 mm CL) are

scarce in the landings.

6.2.2.4. Fishing effort

Fishing effot has decreased steadily over the last years, due to the effort reduction programs in the
Mediterranean, from a maximum in the years 20002. Catches are produced by demersal otter trawlers in
the categories 124 m and 240 m (fleet segments VL1224 &vVL2440) and the trends in 3 fishing effort
indicators between 2002 and 2011 are shown below:

yr 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
Nb of Vessels 759 | 758 739 | 706 | 712 708 | 688 |652 |630 |612

Nominal effort (000s) 4340 | 4383 | 4236 | 3899 | 3972 | 4074 | 3550 | 3838 | 3976 | 3925
GT days at sea (000 1812 | 1878 1851 | 1749 | 1748 | 1822 | 1576 | 1669 | 1713 | 1701
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Fig. 6.2.2.4.1.Trend of number of vessels (OTB vessels VL1224 and VL2440), nominal effort and
GT_days_at_sea in the period 2002011 in GSA 01.

6.2.3. Scientific saveys
6.2.3.1. MEDITS
6.2.3.1.1Methods

Since 1994 standard bottom trawl surveys have been conducted in GSA 01 in spring, following the general
methodology of the MEDITS protocol described in Bertrand et al. (2002). In GSA 01 the following number
of hauls was reported peejgth stratum in the DiE2012 data call.

Table6.2.3.1.1.1Number of hauls per year and depth stratum in GSA01,-2094.

GSA06_010 | GSA06_050 | GSA06_100 | GSA06_206 | GSA06_500
STRATUM | 050 100 200 500 800
1994 3 6 3 8 8
1995 1 5 3 9 10
1996 2 5 3 11 13
1997 2 7 5 10 10
1998 2 6 5 8 13
1999 2 9 5 11 12
2000 2 6 5 13 13
2001 4 7 6 10 13
2002 4 8 8 11 15
2003 4 12 6 11 14
2004 4 8 5 13 13
2005 2 8 6 11 11
2006 4 8 6 14 19
2007 4 8 7 13 13
2008 5 7 7 13 11
2009 2 8 7 13
2010 3 6 4 6 7
2011 3 6 4 8
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Data were assigned to strata based upon the shooting position and average depth (between shooting and
hauling depth). Catches by haul were standardized to 60 minutes hauling duration. The abundance and
biomass indices by GSA were calculated throsgtatified means (Cochran, 1953; Saville, 1977). This
implies weighting of the average values of the individual standardized catches and the variation of each
stratum by the respective stratum areas in each GSA:

Yst =E (Yi*Ai) / A

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

Where:

A=total survey area

Ai=area of the-th stratum
si=standard deviation of theh stratum

ni=number of valid hauls of theth stratum n=number of hauls in the GSA

Yi=mean of the-th stratum

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

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

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

6.2.3.1.2Geographical distribution patterns

Norway lobster is distributed from 350 to 600 m depth approximately in GSAQ0L on soft muddy bottoms.

6.2.3.1.3Trends in abundance and biomass
Fishery independent inforrian from the MEDITS surveys in the period 192d11 was used to derive
indices of abundance and biomass for Norway lobster in GSA 01. Both abundance and biomass have
fluctuated in the area during this period with no clear trend, although a peak in aimimgdenobserved in
the years 2002005.
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Fig. 6.2.3.1.3.1Abundance and biomass indicesN#phrops norvegicus GSA 01 from MEDITS surveys (mean and
95% confidence intervals).

6.2.3.1.4Trends in abundance by length or age
The following figures show the stdardized size frequencies of Norway lobster in GSA 01 in the period
19942011. Although the modal size in the samples is around 35 mm CL in all years, some changes in the
size composition of the samples are apparent, especially at sizes below 20 mnicBlcontd be indicative
of strong recruitment in the years 198002. The number of specimens measured in 2001 was very low.
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Fig. 6.2.3.1.4.1. Standardized size frequencieNafway lobsterin GSA06 19942011 fom MEDITS
surveys.

6.2.3.1.5Trends in growth

No information is available to assess trends in growth.

6.2.3.1.6Trends in maturity

No information is available to assess trends in maturity.

6.2.4. Assessments of historic stock parameters
6.2.4.1. Method 1: pseudaohort VPA (VIT)
6.2.4.1.1]ustification
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Frequency data of landings was available only for the years-200P because Norway lobster was not a
priority species in GSA 01. For this reason, three pseotiort analyses for 2009, 2010 and 2011
separately, were performed, using VIT softwarednart and Salat 1997).

6.2.4.1.2nput parameters
Analyses were performed using number at age obtained from length from the 2012 DCF data call.
The set of growth parameters used for the assessment of Norway lobster in GSA 01 were taken from the
parameters used the stock assessment of GSA 05 (EWG0R L=72.1 cm CL, K=0.169, t0=0. Length
weight relationships: a=0.000373, b=3.1576.

Natural mortality by age, calculated using PROBIOM (Abella et al, 1997), was:

age| 1 2 3 4 5 6 7 8 9 10 |11 |12 |13+
M 10.47]0.37]0.29|0.26| 0.24]| 0.23] 0.22] 0.21|0.21]0.21| 0.21] 0.21| 0.21

The same maturity ogive as in GSA05 was assumed:

age class 1 2 3 4 5 |6 7 8 9|10|11| 12| 13+
proportion maturg 0.05| 0.14| 0.32| 0.58| 0.8/ 0.92|/0.97{0.99|1|1 |1 |1 |1

The terminal fishing mortality was sat 0.25 (after performing sensitivity analysis over a wide range of
values: 0.05 1).

The age composition of the landings is shown in the following table. No Norway lobsters of age 0 are
reported and specimens of age 1 are scarce. The bulk of the @telvesnposed of ages63 Frequency of
catches from 13 to 19 years old was very low and the data were pooled in a plus class. The following table
shows the raised frequency of individuals in the catches by age (000s):

age / yr | 2009 2010 2011
0 0 0
54.1 1.6 4
51.3 34.1 19.7
200.2 128.4 242.1
349.2 222.6 514.3
303.1 311.6 294.4
138.7 126.8 136.3
73.4 89.1 52.6
13.8 40.6 29.5
23.1 23 15.7

© (00 (N o0 |01 | W N [~k O
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10 15 14.2 11.3
11 8.4 8.5 9.6
12 5.5 10 3.3
13+ 7.9 7.2 9.3

6.2.4.1.3Results

Three independer@nnual VIT assessments were carried in 2009, 2010 and 2011 based on 13 age classes (1
to 13+). The catches were composed mainly of individuals in a§es the 3 years.
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Fig. 6.2.4.1.3.1. Numbers at ageMéphrops norvegicum the total catches of OTEr 20092011 (GSA
01)

The catches in weight were dominated by agésrBall three years.
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Fig. 6.2.4.1.3.2. Catch at ageMéphrops norvegicus the total catches of OTB for 20@®11 (GSA 01)
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The population of Norway lobster was fairly stablenimmbers from 2009 to 2011, as deduced from the

following figure:
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Fig. 6.2.4.1.3.3 Number of individuals in the stock Nephrops norvegicusr 20092011 (GSA 01)

Fishing mortality was higher for ages 3 onwards, with F slightly lower for the age<lassd older in 2010
and 2011.
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Fig. 6.2.4.1.3.4. Fishing mortality by age class of the stotdephrops norvegicu®r 20092011 (GSA 01)
6.2.5. Long term prediction

6.2.5.1. Justification

A yield per recruit (Y/R) analysis was carried out using the VIT programd®Wws version 1.3).
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6.2.5.1.1input parameters
The same input parameters used for Were used in the RR analysis.

6.2.5.1.2Results
The yield curves were relatively flat shaped for all three years, but with maximum yield located close and to
the right of current F. Mamum production (ca. 11 g / recruit) would be obtained at F 19% higher than
current F (k,~=0.32, Fa=0.39). k1 is about one third lower than g, as shown in the following figures:

Nephropsnorvegicus GSA 1- 2009

o0 \ . &
|\

¥/R Gear 1

= current F

(%]

0 0,1 0,2 03 04 0,5 0,6 0,7
Fishing mortality
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Nephrops norvegicus GSA 1- 2010

W EREr 1

currant F
+= FUL1)
=

‘h‘—‘_‘-‘_‘—‘_-_'_'_‘—'—-—._

1] 0.1 0z 0z 4 [n k=) a8} o7

Rshing m ortaiity

Nephrops norvegicus GSA 1- 2011

¥/ G 1

currant F
e FRLDY
==

1] 0.1 0z 0z 4 [n k=) a8} o7

Rzhing mortaiity

Fig. 6.2.5.1.2.1. Annual YPR and SSBPRN&phrops norvegicus the period 2002011 in GSA 06, with
current F and §&.

Table 6.2.5.1.2.8hows the summary results of the YPR analysis. Note that average fishing mortality has
remained relatively constant throughout the 3 years (averagé]H)32) and the exploitan pattern is
essentially the same. Current F is aboyg .H-ishing mortality should be reduced by 40% approximately to
reach sy (Fo.1=0.20).

Table 6.2.5.1.2.1. Results summarising the YPR analyses performed for the 22021 assessments of
Norwaylobster in GSA 01.

Factor Absolute F | Y/R B/R SSB/R

Virgin 0.00 0.00 0.00 167.09 147.04

2009 F(0.1) 0.60 0.19 10.15 65.72 48.24
Fcurr 1.00 0.31 10.96 45.32 29.09
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F(Max) 1.18 0.37 11.01 40.16 24.39
Virgin 0.00 0.00 0.00 167.09 147.04
2010 F(0.1) 0.61 0.20 10.13 63.10 45.83
Fcurr 1.00 0.33 10.92 43.21 27.17
F(Max) 1.20 0.39 10.98 37.57 22.03
Virgin 0.00 0.00 0.00 167.09 147.04
2011 F(0.1) 0.61 0.20 10.13 63.10 45.83
Feurr 1.00 0.33 10.92 43.21 27.17
F(Max) 1.20 0.39 10.98 37.57 22.03
F(0.1) 0.61 0.20 10.13 63.97 46.63
Average Fcurr 1.00 0.32 10.93 43.91 27.81
F(Max) 1.19 0.38 10.99 38.43 22.82

Reference F from the YPR analysis for the fully recruited aggsa¥eraged over 20011 is k{2009
2011; 37) = 0.32 and the correspangd F;=0.20.

6.2.6. Data quality

Data from DCF 2012 were used. The data available are of sufficient quality to perform a VPA on

pseudocohorts at an annual scale, but the biological parameters used come from a different GSA.

6.2.7. Scientific advice
6.2.7.1. Short term consigrations

6.2.7.1.1State of the spawning stock size

Survey indices and commercial catches indicate a relatively constant exploitation status of Norway lobster
and fishing mortality is not particularly high, compared to other Norway lobster Mediterranean stocks.
Estimates of SSB (see Table) show a decrease over the 3 years assessed. In the absence of proposed bioma:
management reference points, EWG1Ris unable to fully evaluate the status of the stock spawning

biomass in relation to these.

Table6.2.7.1.1.1Spawning stock biomass dephrops norvegicus GSA 01.

2009 2010 2011

SSB(t) | 247.2 192.6 186.0
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6.2.7.1.2State of recruitment

Recruitment of Norway lobster has steadily decreased from 2009 to 2011, as shown in the following table.

However, in the absence ofgmosed management reference points, EW@A % unable to fully evaluate

the status of the recruitment in relation to these.

Table6.2.7.1.2.1Recruitment oNephrops norvegicus GSA01.

2009

2010

2011

R (000s)

8498.2

7087.7

6833.1

6.2.7.1.3State of explodtion

EWG 1219 proposed § = 0.20 as proxy for sy and as the exploitation reference point consistent with

high long term yields. Taking into account the results obtained by the VIT analyses (cusf8nt]Rs

around 0.32) the stock is exploited usinably.

EWG 121 9

below or at the proposed.d level, in order to avoid future loss in stock productivity and landings. This

recommends

t he

r el

evant

fl

eet so

ef fort

should be achieved by means afmultitannual management plan taking into account mfisdteries

considerations. Catches and effort consistent withdhould be estimated.
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6.3. Stock assessment d@lack bellied anglerfish in GSA 5
6.3.1. Stock identification and biological features

6.3.1.1. Stock Idemification
GSAO05 is considered as a separate area for assessment and management purposes in the westert
Mediterranean (Quetglast al, 2012) due to its peculiar feautures. These include: 1) Geomorphologically,
the Balearic Islands (GSAOQ5) are clearly saped from the Iberian Peninsula (GSA06) by depths between
800 and 2000 m, which would constitute a natural barrier to the interchange of adult stages of demersal
resources; 2) Physical geographicalyated characteristics, such as the lack of terrigenioputs from
rivers and submarine canyons in GSA05 compared to GSAO06, give rise to differences in the structure and
composition of the trawling grounds and hence in the benthic assemblages; 3) Owing to these physical
differences, the faunistic assemblagagloited by trawl fisheries differ between GSA05 and GSAO6,
resulting in large differences in the relative importance of the main commercial species; 4) There are no
important or general interactions between the demersal fishing fleets in the twondtteasly local cases
of vessels targeting red shrimp in GSAQ5 but landing their catches in GSA06; 5) Trawl fishing exploitation
in GSAO05 is much lower than in GSAO06; the density of trawlers around the Balearic Islands is one order of
magnitude lower thann adjacent waters; and 6) Due to this lower fishing exploitation, the demersal
resources and ecosystems in GSAQ5 are in a healthier state than in GSA06, which is reflected in the
population structure of the main commercial species (populations from teariBalslands have larger
modal sizes and lower percentages of sisiakéd individuals), and in the higher abundance and diversity of
elasmobranch assemblag8$ius, the stock otophius budegassan the GSA 05 is considered to be
confined with the borderof GSA 05.

6.3.1.2. Growth

In the absence of stock specific parameters, the growth parameters used for the assedsophitisof
budegassan the GSA 05 are taken from GSA 06. The length data have been converted to age using the
L2Age program (i.e. knife edgeichg). The growth parameters used duringENéG 1219 were:

Lint 103

K 0.15

to -0.05

a 0.0244
2.8457

6.3.1.3. Maturity

Age 0 1 2 3 4 5 6 7+
Prop. matures | 0.09 | 0.14 | 0.21 |0.30 | 041 | 054 |0.66 |0.91

Natural mortality
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Age 0 1 2 3 4 5 6 7+
M 0.960 | 0.477 |0.3% |0.293 |0.260 |0.241 [ 0.230 |0.222

6.3.2. Fisheries

6.3.2.1. General description of the fisheries
In the Balearic Islands (western Mediterrameacommercial trawlers develop up to four different fishing
tactics, which are associated with the shallow shelf, deep shpHr sfppe and middle slope (Guijarro and
Massuti 2006; Ordines et al. 2006), mainly targeted toSgicara smaris Mullus surmuletusOctopus
vulgarisand a mixed fish category on the shallow shelf§B0m); (i) Merluccius merlucciusMullus spp.,
Zets faberand a mixed fish category on the deep shelfaB0 m); (iii) Nephrops norvegicusut with an
important bycatch of bigM. merluccius Lepidorhombusspp.,Lophiusspp. andVlicromesistius poutassou
on the upper slope350-600 m) and (iv)Aristeus atennatuson the middle slope (66050 m). The black
bellied anglerfishl.. budegassas an important bigatch species in the upper slope although it is also caught

in the shallow and deep shelf.

6.3.2.2. Management regulations applicable in 2010 and 2011
Fishinglicense: number of licenses observed
Engine power limited to 316 KW or 500 HP: not fully observed (in occasions, at least doubled)
Meshsize in the codend (before Jun 1st 2010: 40 mm diamond: after Jun 1st 2010: 40 mm square or 50 mm
diamond-by derogatio-): fully observed
Time at sea (12 hours per day and 5 days per week): fully observed
Minimum landing size (EC regulation 1967/2006, 30 cm TL): not fully observed

6.3.2.3. Catches
6.3.2.3.1Landings
Black-bellied anglerfish landings came exclusively from bottom trawle®BjAn GSA 5.The following
table shows the annual landings@CF data20022011; other projects: 20p1

2001 | 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

13.353] 15.921| 16.061| 18.422| 19.054| 19.131| 24.485| 22.138| 15.246| 17.366| 21.755
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Fig. 6.3.2.3.1.1Black-bellied anglerfish landings from bottom trawlers (OTB) in GSA 5

6.3.2.3.2Discards
No information on discards was available from the Data Call.

6.3.2.3.3Fishing effort

The number of fishing trips has oscillated between 3500 and 4300 betweesn20PQ11.

2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

4628 | 4257 | 3689 | 3962 | 3666 | 3798 | 3768 | 3955 | 3533 | 3982 | 4303

60007 L. budegass&SA 5
Trips
=2 w
3000 -
1500 +
0 T T T T T 1
2000 2002 2004 2006 2008 2010 2012

Fig. 6.3.2.3.3.1Black-bellied anglerfish fishing trips in GSA 5.

6.3.3. Scientific surveys
6.3.3.1. BALAR and MEDITS surveys
6.3.3.1.1Methods

Between 2001 and 2006, the Spanish Institute of Oceanography performed annual bottom trawl surveys
following the same methodology and sampling gear described in the MEDITS protocol. Since 2007, they
were included in the MEDITS program.

6.3.3.1.2Geographical distbution patterns

6.3.3.1.3Trends in abundance and biomass
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Fishery independent information regarding the state df theidegassai; GSA 05 was derived from the
BALAR (2001-2006) andMEDITS (20072011) surveys. Figure 6.3.3.1.3displays the biomass trends in
GSA 05. Biomass showed a maximum in 2002 and a decreasing trend since then.

50 kg/km?
40 4
30 1
20 1 E‘E

0

2002 2004 2006 2008 2010 2012
Fig. 6.3.3.1.3.1Biomass indices dfophius budegasda GSA 05 from BALAR and MEDITS surveys

6.3.3.1.4Trends in abundance by length or age
No analyses were conducted ahgriEWG1219 meeting.

6.3.3.1.5Trends in growth
No analyses were conducted during EW@®82meeting.

6.3.3.1.6Trends in maturity
No analyses were conducted during EW@®82meeting.

6.3.4. Assessment of historic stock parameters
6.3.4.1. Method 1: XSA
6.3.4.1.1]ustification

This is the firstassessment performed for blaméilied anglerfish in GSA 5. The method was used as the
number of available years is now considered as long enough (11 years202dQ1for this type of

modelling.

6.3.4.1.2nput parameters

Landings time series 202011 from GSA 05
Age distributions (from sliced length distributions) 26011.
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Biological parameters used correspond to those available from GSA 06.
BALAR-MEDITS survey used as tuning fleet.

Mean weight in catch
0 1 2 3 4 5 6 7+
0.036| 0.222 | 0.494 | 0.986 1.681 | 2.475 | 3.306 | 4.589

Growth parameters
LD k to
103 0.15| -0.05

Lengthweight relationship
a b
0.0244 2.8457

Maturity oogive
Age 0 1 2 3 4 5 6 7+
Prop. Matures | 0.09 | 0.14 | 0.21 |0.30 |041 |054 |0.66 |0.91

Natural mortality (PROBIOM; Abella et al., 1997)
Age 0 1 2 3 4 5 6 7+
M 0.960 | 0.477 | 0.375 | 0.293 | 0.260 | 0.241 | 0.230 | 0.222

Different sensitivity analyss were performed before running the final XSA, considering different weights
and ages for shrinkage. For weight shrinkage, results were quite robustréitnrent and F (except fse=

2.5), while for SSB, results were consistent in the last years (except for fse= 2.5), while for the first period of
the data series, there were some differences. For the ages shrinkage, results were quite robwsieaxcept

consdering age one for F and recruitment.

Fbar Recruitment Stock spawning biomass

S
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Fig. 6.3.4.1.2.1. Sensitivity analysis considering different weights for shrinkage for F, R and SSB.
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Fig. 6.3.4.1.2.2Sensitivity analysis considering different ages for shrinkage for F, BaBd

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

fse rage gage shk.n shk.f shk.yrs shk.ages

1.5 1 5 TRUE TRUE 3 4

6.3.4.1.3Results

Results obtained using XSA showed an increasing trend in F during the period analysed. Recruitment
showed fluctuions, with a maximum in 2009. SSB showed a certain decreasing trend, with the lowest

values of the data seriebservedn the last three years. (Figure 6.3.4.1.34ble6.3.4.1.3.1L
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Fig.6.3.4.1.3.1XSA results forL. budegassan GSA 05.

Residals from the BALARMEDITS tuning fleet did not show any particular trend in the residuals.
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Log residuals for MEDITS survey for Lophius budegassain GSA5
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Fig. 6.3.4.1.3.2Residuals from the BALARMEDITS tuning fleet (2002011).

Table6.3.4.1.3.1 XSA results fol.. budegassin GSA 5.

Population | Population| Recrutment

in number | in weight number SSB Fis

(thousands)|  (tons) (thousands)
2001 310.11 52.62 224.89 15.04 0.56
2002 297.70 57.31 171.29 14.42 0.63
2003 276.97 59.24 154.48 14.71 0.38
2004 258.85 65.68 142.72 19.65 0.51
2005 233.61 65.75 121.70 20.12 0.68
2006 244.45 59.83 144.49 16.55 0.64
2007 228.47 61.92 125.93 21.29 0.95
2008 268.64 54.88 173.42 15.52 1.16
2009 277.21 46.99 172.87 10.48 0.91
2010 259.26 54.80 147.60 12.57 1.14
2011 257.03 55.09 149.68 11.60 1.33

Retrospective analysis waerformed, showing quite robust results for R and F, but with some differences in

SSB at the beginning of the data series.
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Fig. 6.3.4.1.3.3Retrospective analysis far budegassan GSA 5.

6.3.5. Long term prediction
6.3.5.1. Justification
6.3.5.1.1nput parameters

Reference F was estimated using FLR, considering averages input values 802009

6.3.5.1.2Results

The estimated fishing mortality &5 is displayed in the following table, along with the reference
points k1.

Fox 0.18
Fre (20092011; ages ) | 1.13

6.3.6. Data quality
Landings data by species for batbphius(L. budegassandL. piscatoriu3 have been computed from the
information obtained by observers on board. Although this implies a certain level of uncertainty in these

values, thé is probably the best option available for the two species which are landed jointly.

6.3.7. Scientific advice
6.3.7.1. Short term considerations
6.3.7.1.1State of the stock size
SSB showed oscillations between 2001 and 2007, with a decreasing trend since then, and the minimum

values observed at the end of the data series {2009).

6.3.7.1.2State of recruitment
Recruitmentshowed maximum values at the beginning of the series (2001) with a decreasing trend since

then and a moderate recovere during the last 4 years-2200§.
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6.3.7.1.3State 6 exploitation

The current Es (1.13) is larger thandi (0.18), which indicates that bladdellied anglerfish in GSA 05 is
exploitedunsustainably.
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6.4. Stock assessment dflorway lobsterin GSA 06
6.4.1. Stock identification and biogpcal features
6.4.1.1. Stock Identification

Due to the lack of specific information on stock structure of the Norway loldseghfops norvegiciys
populations in the western Mediterranean, this stock was assumed to be confined within GSA 06 boundaries.
The spea@s is of high economic importance in the area beeaespite its relatively low level of catches (ca.
500 t/ year) the price at first sale is high@% G/ kg) .

N. norvegicusis a mudburrowing species that prefers sediments with mud mixed with silt and clay in
variable proportions. In GSA06 the spedefound over a wide range of depths (80 to 550 m), although it is

more abundant between 350 and 600 m.

6.4.1.2. Growth

Maximum observed size in GSA 06 was 89 mm CL in a single male and 57 mm CL in one female. 95% of
the length samples were comprised betweearZD55 mm CL in males and 19 and 45 mm CL in females.

Due to the lack of recent growth estimates for this species in the area, the biological parameters from GS05
used in EWG120 were used

Lb =72.1

K=0.169

Lengthweight relationships: a = 0.000373, b = 3.1576.

6.4.1.3. Maturity

Due to the lack of specific biological information for GSA 06, the maturity curve was obtained from the
stock assessments parameters corresponding to GSA 05 in EY8G12

age class 1 2 3 4 5 |6 7 8 o+
proportion maturg 0.05| 0.14| 0.32| 0.58| 0.8| 0.92| 0.97| 0.99| 1

6.4.2. Fisheries

6.4.2.1. General description of the fisheries

Norway lobster catches are produced exclusively with otter bottom trawl in GSA 06, by the fleet in length
classes VL224 and VL2440 fishing in deep waters (3810 m depth).
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6.4.2.2. Management regulations applicable in 2010 and 2011
Fishing license: number of licenses observed
Engine power limited to 316 KW or 500 HP: partial compliance (in some cases real HP is at leagdbl#je do
Mesh size in the codend (before June 1st 2010: 40 mm diamond: after June 1st 2010: 40 mm square or 50
mm diamondby derogatior): full compliance
Time at sea (12 hours per day and 5 days per week): full compliance
Minimum landing size (EC regulatidi®67/2006, 20 mm CL): mostly full compliance.

6.4.2.3. Catches
6.4.2.3.1Landings

Landings of Norway lobster in GSA 06 come exclusively from bottom otter trawl. In the perioe2@002
landings ofN. norvegicusn GSA 06 increased froa. 200 t toca. 500 t.

Table 6.4.2.3..1. Landings oNephrops norvegicug GSA 06 from the DCF 2012 data call.

2006
256.79

2007
224.98

2008
313.99

2009
355.51

2010
406.36

2011
496.76

2002
187.48

2003
381.79

2004
370.83

2005
189.42

6.4.2.3.2Discards

Discards of Norway lobster in GSA06 can be sidared negligible due to the high market value of the
species and none is reported in the DCF 2012 data call. Undersized individuals (less than 20 mm CL) are

scarce in the landings.
6.4.2.4. Fishing effort

Fishing effort has decreased steadily over the last yeaws,to the effort reduction programs in the
Mediterranean, from a maximum in the years 20005. Catches are produced by demersal otter trawlers in
the categories 124 m and 240 m (fleet segments VL1224 and VL2440) and the trends in 3 fishing effort

indicators between 2002 and 2011 are shown below:

yr 2002 | 2003 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
Nb of Vessels 574 621 643 648 620 608 612 558 546 540
Nominal effort (000s)| 20079 | 21850 23997 | 22914 | 23124 | 22261 | 22506| 20768| 19487| 19012
GT_days at se@00s)| 5397 | 6006 6695 | 6596 | 6736 | 6556 | 6705 | 6221 | 5895 | 5678
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Fig. 6.4.2.4.1. Trend of number of vessels (OTBvessels VL1224 and VL2440), nominal effort and
GT _days_at_sea in the period 202011 in GSA 06.

6.4.3. Scientific surveys
6.4.3.1. MEDITS
6.4.3.1.1Methods

Since 1994 tandard bottom trawl surveys have been conducted in GSA 06 in spring, following the general
methodology of the MEDITS protocol described in Bertrand et al. (2002). In GSA 06 the following number
of hauls was reported per depth stratarthe DCF 2012 dateall.

Table6.4.3.1.1.1Number of hauls per year and depth stratum in GSA06,-2094.

GSA06_010 | GSA06_050 | GSA06_100 | GSA06_200 | GSA06_500

STRATUM | 050 100 200 500 800
1994 7 19 10 9 7
1995 8 25 16 14 11
1996 7 26 16 9 10
1997 7 25 14 10 8
1998 7 27 12 6 4
1999 8 27 16 12 10
2000 9 29 17 11 7
2001 7 29 18 15 8
2002 10 34 19 16 7
2003 8 36 20 17 11
2004 8 30 16 15 11
2005 11 31 17 14 8
2006 10 33 17 17 12
2007 5 26 14 10 9
2008 7 29 20 13 8
2009 6 28 20 14 7
2010 5 19 12 10 7
2011 7 28 20 15 8
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Data were assigned to strata based upon the shooting position and average depth (between shooting and
hauling depth). Catches by haul were standardized to 60 minutes hauling duration. The abundance and
biomass indices by GSA were calculated throughtifed means (Cochran, 1953; Saville, 1977). This
implies weighting of the average values of the individual standardized catches and the variation of each
stratum by the respective stratum areas in each GSA:

Yst =E (Yi*Ai) / A

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

Where:

A=total survey area

Ai=area of the-th stratum
si=standard deviation of theh stratum

ni=number of valid hauls of theth stratum n=number of hauls in the GSA

Yi=mean of the-th stratum

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

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

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

6.4.3.1.2Geographical distribution patterns
Norway lobster is distributed from 80 to 600 m depth approximately in GSA 06, with higher densities on
deep soft muddy bottoms (3800 m) and, locally, on theontinental shelf off the Ebro delta (Maynou and
Sarda, 1997).

6.4.3.1.3Trends in abundance and biomass
Fishery independent information from the MEDITS surveys in the period-2@9% was used to derive
indices of abundance and biomass for Norway lobster in B&ABoth abundance and biomass have

fluctuated in the area during this period with no clear trend.
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Fig. 6.4.3.1.3.1Abundance and biomass indicesN#phrops norvegicuis&i GSA06 from MEDITS surveys
(mean and 95% confidence intervals).

6.4.3.1.4Trends in abindance by length or age
The following Figure6.4.3.1.4.1show the standardized size frequencies of Norway lobster in GSA 06 in the
period 19942011. Although the modal size in the samples is around 30 mm CL in all years, some changes in
the size compositn of the samples are apparent, especially at sizes below 20 mm CL, which could be
indicative of strong recruitment in the years 1984 2003 and 2003007. The number of specimens

measured in 2001 was very low.
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Fig. 6.4.3.1.4.1.Standardized size frequencies NMbrway lobsterin GSA06 19942011 from MEDITS

surveys.

6.4.3.1.5Trends in growth

No information is available to assess trends in growth.

6.4.3.1.6.Trends in maturity

No information is available to assess trends inumitgt
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6.4.4. Assessments of historic stock parameters
6.4.4.1. Method 1: pseudcoohort VPA (VIT)
6.4.4.1.1 Justification
Frequency data of landings was available only for the years-200P because Norway lobster was not a
priority species in GSA 06. For this reason, threeupgscohort analyses, for 2009, 2010 and 2011
separately, were performed, using VIT software (Lleonart and Salat 1997).

6.4.4.1.2Input parameters

Analyses were performed using number at age obtained from length from the 2012 DCF data call.

The set of growth parasters used for the assessment of Norway lobster in GSA 06 were taken from the
parameters used in the stock assessment of GSA 05 (B@E12,=72.1 cm CL, K=0.169, t0=0. Length
weight relationships: a=0.000373, b=3.1576.

Natural mortality by age, caltated using PROBIOM (Abella et al, 1997), was:

age 1 2 3 4 5 6 7 8 9+
M 0.47 0.37 0.29 0.26 0.24 0.23 0.22 0.21 0.21

The same maturity ogive as in GSA05 was assumed:

age class 1 2 3 4 5 |6 7 8 9+
proportion maturg 0.05| 0.14| 0.32] 0.58| 0.8 | 0.92] 0.97| 0.99| 1

The terminal fishing mortality was set at 0.5 (after performing sensitivity analysis over a wide range of
values: 0.05 1).

The age composition of the landings is shown in the following table. No Norway lobsters of age O are
reported and specimensage 1 are scarce. The bulk of the catches are composed ofégeseguency of
catches from 10 to 19 years old was very low and the data were pooled in a plus class (9+).

age / yr | 2009 2010 2011

0 0 0 0

1 322 244 364
2 5307 7184 6732
3 5551 7935 9592
4 1969 2449 3154
5 746 728 788
6 243 262 347
7 93 131 191
8 33 61 66
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9+ 61 45 197

6.4.4.1.3Results

Three independent annual VIT assessments were carried in 2009, 2010 and 2011 based on 9 age classes (1t

9+). The catches were composed mainly of indigidin ages -2 in the 3 years analysed.
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Fig. 6.4.4.1.3.1Numbers at age dflephrops norvegicum the total catches of OTB for 20@®11 (GSA
06)

The catches in weight are likewise dominated by ages 2 4 in all three years.
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Fig. 6.4.4.1.3.2Catch aage ofNephrops norvegicus the total catches of OTB for 20@®11 (GSA 06)
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The population of Norway lobster shows an increase in numbers from 2009 to 2011, as deduced from the

following figure:

70000

60000

50000

40000 \ —4—2009
——-2010

30000

2011
20000

Initial number {000s)

10000

0 m_— 0

1 2 3 4 5 6 7 8 9+

Fig. 6.4.4.1.3.3Number of individuals in the stkof Nephrops norvegicuer 20092011 (GSA 06)

Fishing mortality was higher for ages 3 onwards, with an apparent reduction in fishing mortality in 2011.
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Fig. 6.4.4.1.3.4Fishing mortality by age class of the stock\&phrops norvegicusr 20092011 (GSA 06)

6.4.5. Long term prediction
6.4.5.1. Justification

A yield per recruit (Y/R) analysis was carried out using the VIT program (Windows version 1.3).

6.4.5.1.1input parameters

The same input parameters used for VIT were used in/RaNalysis.
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6.4.5.1.2Results
The yield curvesvere dome shaped for all three years, with maximum yield found at considerably lower F
than current F. Maximum production (ca. 10 g / recruit) would be obtained at 35% of current F (average for
all agesca.0.75), as shown in the following figures:

Nephrops norvegicus GSA 6 - 2009
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Nephrops norvegicus GSA 6 - 2011
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Fig. 6.4.5.1.2.1Annual YPR and SSBPR dfephrops norvegicus the period 2002011 in GSA 06, with
current F and §.

Table6.4.5.1.2.1shows the summary results of the YPR analysis. Note that average fishing mortality has
remained constant throughotlne 3 years (average F=0.75) and the exploitation pattern is essentially the

same. Current F is from thg . Fishing mortality should be reduced by 75% approximately to reach F

Table 6.4.5.1.2.1 Results summarising th€PR analyses performed fdhe 2009- 2011 assessments of
Norway lobstein GSA 06.

Factor Absolute F | Y/R B/R SSB/R
Virgin 0 0 0 165.75 145.86
2009 F(0.1) 0.23 0.17 9.08 64.70 48.78
Fcurr 1.00 0.75 8.17 15.90 6.40
F(Max) 0.39 0.29 9.59 42.82 28.77
Virgin 0 0 0 165.75 145.86
2010 F(0.1) 0.21 0.16 9.05 65.19 49.25
Fcurr 1.00 0.75 7.99 14.63 5.52
F(Max) 0.36 0.27 9.60 42.83 28.79
Virgin 0 0 0 165.75 145.86
2011 F(0.1) 0.25 0.19 8.917 66.853 50.978
Fcurr 1.00 0.75 8.327 17.823 7.979
F(Max) 0.43 0.32 9.449 44.073 30.161
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F(0.1) 0.23 0.17 9.02 65.58 49.67
Average | Fcurr 1.00 0.75 8.16 16.12 6.63
F(Max) 0.38 0.29 9.55 43.24 29.24

Reference F from the YPR analysis for the fully recruited agésa¥eraged over 208811 is k(2009
2011; 37) = 0.63 and the casponding [=0.15.

6.4.6. Data quality

Data from DCF 2012 were used. The data available are of sufficient quality to perform a VPA on

pseudocohorts at an annual scale, but the biological parameters used come from a different GSA.

6.4.7. Scientific advice
6.4.7.1. Short ternconsiderations
6.4.7.1.1State of the spawning stock size

Survey indices and commercial catches indicate a relatively constant exploitation status of Norway lobster,
although due to the high fishing pressure, SSB has probably been at a low level for the pade® deca
Estimates of SSB (see Tabfe4.7.1.1.] show an increase in the last year assessed. In the absence of
proposed biomass management reference points, EWID 12 unable to fully evaluate the status of the

stock spawning biomass in relation to these.

Table6.4.7.1.1.1Spawning stock biomass biephrops norvegicus GSAQ6.

2009 2010 2011
SSB(t) 278.5 281.0 476.0

6.4.7.1.2State of recruitment

Recruitment of Norway lobster has steadily increased in the period2Z8dd9 as shown in the following
table. Howeve, in the absence of proposed management reference points, EM/&id2inable to fully

evaluate the status of the recruitment in relation to these.

Table6.4.7.1.2.1Recruitment oNephrops norvegicus GSAQ6.

2009 2010 2011

R (000s) | 43,171 50,450 59,653

6.4.7.1.3State of exploitation
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EWG 1219 proposed §z = 0.15 as proxy for sy and as the exploitation reference point consistent with
high long term yields. Taking into account the results obtained by the VIT analyses (current7IFlisr[3

around 0.63) thstock is exploited unsustainably.

EWG 1219 recommends the relevant fleetsd effort an
below or at the proposedd level, in order to avoid future loss in stock productivity and landings. This
should e achieved by means of a mwdtinual management plan taking into account mfisgdteries

considerations. Catches and effort consistent withdhould be estimated.
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6.5. Stock assessment dked mullet in GSA 09

6.5.1. Stock identification and biological features

6.5.1.1. Stock Identification
Red mullet is distributed along the narrow Mediterranean shelves at depths up to 200m, but is mainly
concentrated in the depth rangel@m. No definition of unit stocks neither based on genetics, bio
chemistry, fishersbased nor on miphometrics is currently available. Under a management point of view,
when the lack of any evidence does not allow suggesting an alternative hypothesis, it is assumed that inside
each one of the GSAs boundaries inhabits a single, homogeneous red mthlehatdehaves as a single
well-mixed and selperpetuating population. The GSA boundaries are however arbitrary and certaintly do
not take under consideration neither the existence of local biological features nor of differences in the spatial
allocationin fishing pressure within it. The hypothesis of a single stock of red mullet in GSA 09, which
includes waters belonging to 2 different seas (Ligurian and Tyrrhenian) separated by the Elba Island and
fleets that does not show any spatial overlappingngost unlikely. The inability to account for spatial
structure reduces flexibility and can lead to uncertainty in the definition of the status of the stocks, due to the
possibility of local depletions and to a worse utilization of the potential prodyativihe resources.

6.5.1.2. Growth
The species is fast growing, and reaches half of its total size when is one year old. Some light differences in
growth speed has been observed within different zones within the GSA9. In zones where the species is less
exploited,individuals more densely concentrated or available food is lower, the mean size of 6 months old
individuals is from 1 to 1.5 cm lower than in other areas of the same GSA were the species is more highly
exploited and hence less abundant. In any case, ar@mpters reported as follows may be considered
suitable for the description of an average growth performance valid for the whole GSA 09.

L,=29, K=0.6, to=0.1 L/W relationship a=0.00053 b=3.12

An M vector (ageO=1. 30, 5)pedawdghtédmeanaaue of®of@.756 2, ag

6.5.1.3. Maturity

The species reaches massively the sexual maturity at one year old. Observations of proportion of mature
individuals by size and analysis with the standard procedure have produced the following sipes at a

maturity by sex.

The classical approach for the definition of Lm, as expected, produces a light underestimation of this size. In

fact, the bulk of the females spawn at a size of about 14 cm.
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In GSA 09 there have been performed studies on fecundityfollbering relationship of fecundity at size

(in cm) was defined in the area:

Fec= 0.7599*TL"3.336

The generation time G corresponding to the weighted mean age of spawners in a not exploited population
(Goodyear 1995) was estimated to be 2.75 yearsrasgua mearM=0.8

6.5.2. Fisheries

6.5.2.1. General description of fisheries
Mullus barbatuds among the most commercially valuable species in the area and is an important component
of a species assemblage that is the target of the bottom trawling fleets operatstgpreat becomes a first
order target of part of the fleet specially in late sumengumn when the juveniles of the species are densely
concentrated near the coast. The species in GSA 09 is mainly caught with three different variants of the
Italian botbm trawl net (tartana, volantina and francese). Differences among gears mainly regard gear
vertical opening. The small mesh size of the cod end in all cases potentially defines a very precocious
size/age of first capture. For the 40mm stretched meshedeigity was estimated as Lc=9.3 cm; SF=2.44
(Voliani & Abella, 1998)

Set nets used by artisanal fleets catch modest quantitatives of relatively large individuals, in general over 12
cm TL.

The exerted fishing pressure on this species on differemtszohGSA9 is quite variable. Such variations
depend on spatial differences on structural composition of the operating fleets, characteristics of the grounds

and on the choices of target among fleets and zones.

Mullus barbatuscatch rates are higher dg the postecruitment period (from September to November).
About 200 of the 350 trawlers and a small number of artisanal vessels exploit the species in the GSA 09.
Annual landings, mostly proceeding from trawling, ranged from 727 to 760 tons from RA08040.
Discards of undersized individuals is in general limited (10% in weight was estimated in 2006), mainly
occurring in autumn when new recruits are concentrated near the shore. lllegal landings of juveniles may

occur but can be considered of limitegportance and less important in recent years.
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Fig. 6.5.2.1.1. Landings per unit of effort by year in two of the more important ports of the area PSS=Porto
Santo Stefano and VG=Viareggio.

6.5.2.2. Management regulations applicable in 2011
Fishing closure forrawling: a 45 days trawling ban has been enforced in GSA 09 in late summer. The
measure was compulsory in the more recent years.
Minimum landing sizes: EC regulation 1967/2006 defined 12 cm TL as minimum legal landed size for red
mullet.
Codend mesh sizef trawl nets: the 50 mm (stretched, diamond meshes) or alternatively a 40 mm codend
with square mesh geometry. It was not observed a noticeable increase in the size of entering to the fishery
with the new introduced changes because the exploitationrpétenly partially conditioned by the gear
selectivity but mainly due to a reduced availability of juveniles considering their spatial distribution.
Trawling is not allowed within three nautical miles from the coast or at depths less than 50 m when this

depth is reached at a distance less than 3 miles from the coast.

6.5.2.3. Catches
6.5.2.3.1Landings

Landingsreported through the Data collectioggulation are listed in Table 6.5.2.3.5hce 2002 annual
landings varied between 620 and 1,100 tons. Demersal bottorersdamdings dominate by fdrandings
size shows a very high seasonal variability, with peaks at the end of summer (september) determined by the

increase in availability after the massive recruitment on the coastal area.
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Table6.5.2.3.1.1Annuallandings (t) by fishing technique as reported through the DCR data call.

Nets Trawlers [Longliners| Miscelaneous| Seines Total
2004 59.9 521.1 2.3 583.3
2005 30.8 648 0.1 678.9
2006 16.4 1033.2 0.5 1050.1
2007 8.6 1087.4 1096
2008 11.2 716.3 727.5
2009 10.2 728.1 738.3
2010 12.3 748.2 760.5
2011 10 865.3 875.3
4000000 40

3500000 +

3000000 +
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—=— trawlers
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Fig. 6.5.2.3.1.1Size structure of landings for trawlers and artisanal fleétiibvidualg for year 2011

6.5.2.3.2Discards

158 t of discards in 2006 were reported to SGMEED4.

6.5.2.4. Fishing effort

Fishing effort deployed in GSA 09 has shown a decrease for the main gear demersal otter trawl. It is
however difficult to extract from the official data the real number of vessels that target red mullet over the
whole GSA 09.

In the last 26 gars, a general decrease in the size of the fishing fleets operating in the GSA 09 targeting
demersal species was observed. The detailed number of vessels targeting the species in question and the
changes (reduction) in number along the time interval 2983 is only known for some ports of the GSA.

The reduction of number of vessels has been particularly important in Porto Santo Stefano fleet (about 50%
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of reduction) in the South and in Viareggio (about 30%) in the North. It is likely that this generion in
numbers of vessels also apply for the fraction of the fleet that exerts its fishing effidrtbanbatusover all
the other GSA 09 fleets.
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Fig. 6.5.2.4.1. Number of vessels and fishing activity in the port of Viareggio-A®BD)
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Fig. 65.2.42. Effort expressed as days fishing/year in the port of Porto Santo Stefane2(10B6

6.5.3. Scientific surveys
6.5.3.1. MEDITS
6.5.3.1.1Methods
Data were assigned to bathymetric strata based upon the shooting position and average depth (between
shooting and hauling géh). Few obvious data errors were corrected. Catches by haul were standardized to
60 minutes trawling duration. Only hauls considered valid were used in the computations. Valid hauls

include the cases of null catches of the species.

The abundance and Iass indices by GSA were calculated through stratified means (Cochran, 1953;
Saville, 1977). This implies weighting of the average values of the individual standardized catches and the

variation of each stratum by the respective stratum areas in each GSA:

Yst =& (Yi*Ai) / A
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V(Yst) = E (A2 * si 2/ ni) | A2
Where:

A=total survey area

Ai=area of the-th stratum

si=standard deviation of theh stratum
ni=number of valid hauls of theth stratum
n=number of hauls in the GSA

Yi=mean of the-th stratum

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

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

It was noted that while this is gasdard approach, the calculation may be biased due to the assumptions over
zero catch stations, and hence assumptions over the distribution of data. A normal distribution is often
assumed, whereas data may be better described by d@lidéitaution or gasipoisson. Indeed, data may be

better modelled using the idea of conditionality

Length distributions represented an aggregation (sum) of all standardized length frequensamded

raised to tandardized haul abundance per hour) over the stations of each stratum. Aggregated length
frequencies were then raised to stratum abundance * 100 (because of low numbers in most strata) and finally
aggregated (sum) over the strata to the GSA. Given thex slienber of plots generated, these distributions

are not presented in this report.

6.5.3.1.2Geographical distribution patterns

The species is distributed all along the continental shelf of the GSA 09, with major abundance in the depth
range 0100m. The species tgghly concentarted along the coastal strigg0éh when in late summearly

autumn juveniles massively settle to the bottom. The major nursery areas are allocated in the northern
portion of the GSA 09, Northwards the Elba Island (yellow areas imré5.3.1.21).
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Fig. 6.5.3.1.21. Distribution of juveniles of red mullet in autumn (GRUND survey) in kgikm
Also mature individuals are more abundant in the Northern portion of the GSA 09.
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Fig. 6.5.3.1.22. Distribution of mature adults of red mullet $pring (MEDITS survey) in numbers/km

The nursery concentrations show a marked spatial stability. Figure 6.5.3.1.2.3 shows the areas where a major
stability along time has been observed (in dark brown)
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Fig. 6.5.3.1.2.3Stability of the nursery arsaf red mullet

6.5.3.1.3Trends in abundance and biomass

Fishery independent information regarding the state of the red mullet in GSA 09 was derived from the

international survey Medits. Figue5.3.1.3.Idisplays the estimated trend in abundance.

The estimate@bundance index shows an increasing trend since 1994 up to 2002 from 7 to Z4 Kdtkm
this year the abundance drop up to about 17kgéad along the successive years the index shows a steady

status.

The following Figire 6.5.3.1.3.1displays the lundance indices of GSA 09 from 1994 to 2011.
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Fig.6.5.3.1.3.1Biomass indices by year of red mullet in GSA 09.

6.5.3.1.4Trends in abundance by length or age

No analyses were conducted during SGMEEO6.

6.5.3.1.5Trends in growth

No analyses were conducted duringNsED-09-06.

6.5.3.1.6Trends in maturity

No analyses were conducted during SGMEE06.

6.5.4. Assessment of historic stock parameters

6.5.4.1. VPA Methods 1: XSA and ADAPT

6.5.4.1.1Justification

VPA use was tested using two different approaches, the first one was a traditional X8A secbind was a
new version of ADAPT.
Traditional Virtual Population Analysis uses a deterministic algorithm to sequentially calculate a matrix of
stock numbers at age and a matrix of fishing mortality rates at age given a matrix of catch at age rid a mat
of natural mortality at age. The algorithm baridculates previous stock sizes using catch at age data,
currentyear stock size estimates, and assumptions about fishing mortality relationships between age groups.
The XSA Shepherdl992, Darby and Flatan 1993 was performed aimed at the estimation of a vectér of
at size, using data on total annual catches by size, including disbargrocedure does not define an object

function, but based on an iteration procedure of the functional type.

Other tlan XSA, the use of the ADAPT assessment approach was also tested. Such approach combines
deterministic virtual population analysis with a nonlinkgast squares (NLS) objective function to estimate
model parameters such as stock size at age throughdingenerally implemented, the ADAPT method is a
measurement error model in which observed indices of relative abundance are modeled as random deviations
from the true values of the abundance indidéBA/ADAPT 3.0 is a new implementation of the age
strucured estimation model first introduced by Gavaris (1988) that allows the user to estimate multiplicative
factors to be applied to all ages in the catch over a user specified year range simultaneously with the stock
estimates. Thigeature is similar to BAdapt (C. Darby, CEFAS). The underlying assumption is that the
surveys provide the correct population trend and the catch multipliers will act to change the catch in some

years to more closely fit the surveys. This option should be considered when rtivespatterns are

188



observed in base runs. Population estimates are chosen so as to minimize the sum of squares difference
between the population abundance and a set of one or more abundance indices. The IMSL Numerical Library
implementation of the LevenbgiMarquardt method is used to solve the nonlinear least squares
problem.Bootstrapping is used to estimate the precision of all model parameters and all quantities that are
functions of model parameteiSonsidering the short time series available, resflsuch approaches have

to be considered preliminary.

6.5.4.1.2nput parameters
Catch of red mullet proceeding from two fisheries (bottom trawlers targeting a coastal demersal assemblage
and artisanal fisheries using trammel nets were used. As the catch of traetsnisl quite modest (<2% in
numbers) it was not considered. A reasonable hypothesis of a declining rate of M at age derived from
ProdBiom was used in the computations (mean values for age 0 =1.30, age 1 = 0.79, age 2 = 0.62, age 3=>
0.54).

6.5.4.1.3Results

The VPA analyses did not allow to obtain reliable estimates of the parametErseasors, humbers and
biomass of the stock by ages for each year. This is related to inconsistencies observed in the data set,
regarding weights of the reconstructed numbers leyaagl official total landings and catches, and unreliable
catchat-age structure in some years.

6.5.4.2. Method2: StockProduction model
6.5.4.2.1]ustification
As an alternative way for the assessment of the stock status, it was performed an analysis using the ASPIC.5
software (A StockProduction model Incorporating Covariates) (Prager, 1994, 2005) assuming a Schaefer
(1954) model. This program implements a +&guilibrium, continuousime, observatiomerror estimator for
the dynamic production model (Schnute, 197@ger, 1994). The model was used to estinhag, the
ratios of both current biomass lBito the biomass or F at whidliSYcan be attained, argl(the catchability

coefficient, the proportion of total stock removed by one unit of fishing effort).

6.5.4.2.2nput paameters
Input data consist in 2 sets of time series of total landings (in kg) and fishing effort expressed as kg/hour
and kg/day for two of the main ports of the GSA9 respectively (Viareggio and Porto Santo Stefano) which

are considered representative tioe area and a time series of an index of abundance (kg/km2) for the whole
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GSA9 derived from MEDITS surveys. This is feasible using a new extension incorporated in ASPIC new

versions.

"Series 1"

Catch and Effort

1994 1.92800d03 3.90290d04
19% 2.25000d03 2.73570d04
1996 2.32000d03 3.36430d04
1997 2.13700d03 3.47150d04
1998 2.62600d03 3.00910d04
1999 2.45400d03 3.31610d04
2000 2.35400d03 4.60630d04
2001 1.53200d03 4.80690d04
2002 1.17400d03 .@9930d04

2003 1.44800d03 5.10270d04
2004 1.59100d03 4.60480d04
2005 1.47500d03 5.19490d04
2006 1.62900d03 5.75110d04
2007 1.55000d03 6.09360d04
2008 1.42300d03 5.34110d04
2009 1.44900d03 5.03960d04
2010 1.48900d03 4.22100d04
2011 1.45100d03 3.62780d04

"Series 2"

Catch and Effort

1994 7.83750d04 6.96500d04
1995 7.52400d04 7.13260d04
1996 7.41950d04 7.46630d04
1997 7.31500d04 8.51100d04
1998 7.10600d04 1.04051w

1999 7.10600d04 1.41873d05
2000 7.00150d04 1.54654d05
2001 6.79250d04 1.70953d05
2002 6.68800d04 1.63647d05
2003 6.58350d04 1.43018d05
2004 6.47900d04 1.42679d05
2005 6.37450d04 1.44629d05
2006 6.3560d04 1.37005d05
2007 6.26320d04 1.50682d05
2008 6.17260d04 1.35800d05
2009 5.94030d04 1.20991d05
2010 5.51870d04 1.20734d05
2011 5.45800d04 1.36000d05
"Series 3"

Index of Abundance

1994 7.35060d00

1995 1.1018d01

1996 1.29917d01

1997 1.45988d01

1998 1.76335d01

1999 1.92935d01

2000 1.98471d01

2001 2.25128d01

2002 2.42151d01

2003 2.30405d01

2004 1.79391d01

2005 1.64171d01

2006 1.88141d01

2007 1.77500d01

2008 1.66300d01

2009 1.54800d01

2010 1.83500d01

2011 1.56900d01

The results of the Biomass Dynamic Model suggest that the species in the GSA 09 is on average in

overexploitation statusF{,/Fusy=1.13). Data of abundance index ofrtéoSanto Stefano have shown a
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lower correlation with surveys data, probably due to the fact that in this port, the fleet has a lightly different
and more variable spatial allocation of effort (they operate on average at higher depths and red mudlet is not
prioritary commercial species. A reference valud-gfy of 0.61 was estimated while the model estimated

for the more recent year &n rate of about 0.68. It is important taghlight, as evidenced in Figure
6.5.4.2.2.2that biomass shows a generareasing trend whil€ decreases along the analysed period.

BOOTSTRAP Mode : Bootstrap Results for Input File:
CANFTVASPICS\mba 2 fisheries 201 1hoot.inp
Precision of 2011 Estimates of F
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Figure6.5.4.2.21. Precision of estimated value of F for 2011 with bootstrapping with ASPIC. Bars display
the range of the bootstrapped estimates; the percent confidence intervals cainduefden the inverse
cumulative frequency.
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Fig. 6.5.4.2.2.4Estimated surplus production of Mullus barbatus in GSA9 using the logistic Schaefer model
for the period 19942011

Table6.5.4.2.2.1Aspic output main results.
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ASPIC-- A SurplusProduction Model Including Covariatéger. 5.33)
FIT program mode LOGISTIC model mode

YLD conditioning

SSE optimization

CONTROL PARAMETERS (FROM INPUT FILE) Input fildaficona stecf 201ba 2 fisheries 2011fit.inp
Operation of ASPIC: Fit logistic (Schaefer) model by direct optimization.

Number of years analyzed: 18 Number of bodté&tsp 0

Number of data series: 3 Bounds on MSY (min, max): 1.500E+05 1.000E+06
Objective function: Least squares Bounds on K (min, max4.000E+05 1.000E+07

Relative conv. criterion (simplex): 1.000B Monte Carlo search mode, trials: 1 50000

Relative conv. criterion (restart): 3.0008 Random number seed: 657438223

Rdative conv. criterion (effort): 1.00084 Identical convergences required in fitting: 6

Maximum F allowed in fitting: 8.000

PROGRAM STATUS INFORMATION (NONBOOTSTRAPPED ANALYSIS)

Normal convergence
Number of restarts required for convergence: 695

CORRELATION AMONG INPUT SERIES EXPRESSED AS GE (NUMBER OF PAIRWISE OBSERVATIONS BELOW)

|
1 Series 1 | 1.000

| 18
|
2 Series 2 | 0.729 1.000
| 18 18
|
3 Seris 3 | 0.451 0.772 1.000
| 18 18 18
1 2 3

GOODNESSOFRFIT AND WEIGHTING (NON-BOOTSTRAPPED ANALYSIS)

Weighted Weighted  Current Inv. var. -sq&ared
LAV N MSE weight weight in CPUE

Lossf(l) SSE in yield 0.000E+00
Loss(0) Penalty for B1 > K 0.000E+00 1 N/A 0.000E+00 N/A
Loss(1) Series 1 2.362E+00 18 1-@¥6EL.000E+00 1.843E01 0.211
Loss(2) Series 2 2.984E 18 1.86502 1.000E+00 1.458E+00 0.827
Loss(3) Series 3 3.206E 18 2.003B2 1.000E+00 1.358E+00 0.661
TOTAL OBJECTIVE FUNCTION, MSE, RMSE: 2.98073136E+00 6.0DE 2.492E01
Estimated contrast index (ideal = 1.0): 671  C* = (BmaBmin)/K
Estimated nearness index (ideal = 1.0): 0.8439 Nimid(B-Bmsy)|/K

MODEL PARAMETER ESTIMATES (NONBOOTSTRAPPED)

Parameter Estimate  User/pgm guess 2nd guessed EbEmaguess
B1/K  Starting relative biomass (in 1994) 1.381E 4.000E01 5.604ED1 1 1

MSY Maximum sustainable yield 2.350E+05 3.500E+05 3.200E+05 1 1
K Maximum population size 7.758E+052.500E+06 8.643E+05 1 1

phi Shape of production curve (Bmsy/K) 0.5000 0.5000 ---- 0 1

————————— Catchability Coefficients by Data Series------------

q(l) Series1 1.283E 5.00004 4.750ED2 1 1

q(2) Series 2 9.308E 8.00084 7.600ED2 1 1

q(3) Sees3 8.4408 4.000804 3.800ED2 1 1

MANAGEMENT and DERIVED PARAMETER ESTIMATES (NONBOOTSTRAPPED)

Parameter Estimate ¢ foogista General formula
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Bmsy  Stock biomass giving MSY
Fmsy  Fishing mortality rate at MSY

n Exponent in production fation
g Fletcher's gamma

B./Bmsy Ratio: B(2012)/Bmsy
F./Fmsy Ratio: F(2011)/Fmsy
Fmsy/F. Ratio: Fmsy/F(2011)
MSY Maximum sustainable yield

Y.(Fmsy) Approx. yield available at Fmsy in 2012

...as proportion of MSY

Ye. Equilibrium yield available in 2012

...as proportion oMSY

3.879E+05
6.0EBE

2.0000
4.000E+00

6.8YBE
1.133E+00
8:823E
2.350E+05

1.617E+05
6.879E01

2.121E+05
9.020E

Fishing effort rate at MSY in units of each CE or CC series---

fmsy(1) Series 1
fmsy(2) Series 2

4.907E+03
6.513E+04

ESTIMATED POPULATION TRAJECTORY (NONBOOTSTRAPPED)

K/2 K*++(143)

MSY/Bmsy

MSY/Bmsy

- [n**(ni(n-1)))/[n-1]

MSY*B./Bmsy

MSY*B./Bmsy

4*MSY#(BIK)**2) g*MSY*(B/K -(B/K)**n)

Fmsy/q( 1)
Bmsylq(

Estimated Estimated Estimated Observed Model méeEst

surplus
eldyi  production

total

Ratio of

to Fmsy

Fmsy/q( 1)
Fmsy/q( 2)

Ratio of
F mdnibmass
to Bmsy

Year total starting average

Obs orID Fmort biomass biomass
1994 1.055 1.032E+05 1.030E+05
1995 0.888 1.028E+05 1.111E+05
1996 0.825 1.194E+05 1.314E+05
1997 0.747 1.432E+05 1.604E+05
1998 0.669 1.774E+05

1.087E+05 1.087E+05 1.082E+05 1.742E+00-012.661E
9.868E+04 9.868E+04 1.153E466E+D0 2.649B1

1.083E+05 1.083E+05 1.321E+05 1.361E+00-013.078E
1.198E+05 1.198E+05 1.540E+05 1.233E+00-013.692E

O©CO~NOODWNE

2.007E+05 1.341E+05 1.341E+05 1.800E+05 1.104E+00 -04.574E
1999 0.743 2.233E+05 2.356E+05 1.750E+05 1.750E+05 1.987E+05 1.226E+00-015.755E
2000 0.806 2.469E+05 2.491E+(B007E+05 2.007E+05 2.049E+05 1.330E+00 6-BA5E
2001 0.906 2.511E+05 2.418E+05 2.190E+05 2.190E+05 2.016E+05 1.495E+00-016.473E
2002 0.894 2.337E+05 2.288E+05 2.046E+05 2.046E+05 E+40#651.476E+00 6.024EL

10 2003 0.866 2.245E+05 2.240E+05 1.940E+05 1.940E+05 1.930E+05 1.430E+00-015.788E

11 2004 0.833 2.235E+05 2.264E+05 1.887E+05 1.887E+05 1.943E+05 1.376E+00-015.762E
12 2005 0.861 2.290E+05 2.283E+05 1.966E+05 1.966E+05 1.952E+05 1.421E+00-05.904E
13 2006 0.853 2.277E+05 2.280E+05 1.945E+05 1.945E+05 1.951E+05 1.408E+00015.870E
14 2007 0.980 2.283E+05 DEF05 2.116E+05 2.116E+05 1.888E+05 1.617E+00 5@B4E
15 2008 0.943 2.054E+05 2.007E+05 1.892E+05 1.892E+05 1.802E+05 1.557E+00015.295E
16 2009 0.852 1.964E+05 2.012E+05 1.714E+05 1.714EKB8B6E+05 1.406E+00 5.064H

17 2010 0.740 2.056E+05 2.201E+05 1.629E+05 1.629E+05 1.909E+05 1.222E+00015.300E
18 2011 0.687 2.336E+05 2.509E+05 1.723E+05 1.723E+05 2.055E+05 1.133E+00016.021E

6.879E01

19 2012 2.668E+05
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6.5.4.3. Method 3: YieldperRecruit model

Yield per Recruit & SSB per Recruit
raullus barbatus gsald 2012

1&00.0000
H000.0000

1:500.0000

12000000 B000.0000

900.0000 4000.0000

Stock Biomass per Recruit

“field per Recruit

G00.0000

2000.0000

Tiing

300.0000

Spar

0.0000 0.0000
0.0000 0.2000 0.4000 0.6000 0.&000 1.0000 1.2000 1.4000 1.6000 1.6000 2.0000
Fizhing Mortality

-8 PR -8 SSER

Fig. 6.5.4.3.1. Yieleper-Recruit and Spawningt&ck Biomassper Recruit results

Yield per recruit model was used to predict the effects of changes in the fishing effort on future yields and
for defining the Reference Point,.« (the fully-recruited fishing mortality rate which produces the
maximum yeld per recruitF4msp(the F rate that reduces spawning stock biomass per recruit relative to the
unfished level to 40% of the maximum spawning potential MSP), (Mace & Sissenwine, 1993; Gabriel &
Mace, Clark, 1991) anB,;, the fishing mortality r& corresponding to 10% of the slope of the yjsdt

recruit curve at the origin (Gulland & Boerema, 1973).

With the yieldperrecruit model, there were estimated the values of the following RPs:
F0_1:O.54
Fma=0.84

Faowemsp =0.58

The model sensibtly regarding the estimate of Fby changing the input value of M was tested.

2 E-Ee 1% RS -N=ENF
rrullus barbatus gsad 2012
Sensitivity Analysis

1.6000
1.4000
1.2000
1.0000

F-01

0.8000
0.6000
0.4000
0.2000

0.0000
02000 0.4000 0.6000 0.8000 4.0000 1.2000 1.4000 1 6000 1.8000 2.0000
Matural Mortality

Fig. 6.5.4.3.2Sensitivity of the model for changes in M as input regarding the estimage of F
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6.5.4.4. Comparisons of results with Reference Points derived from Y/R and Pmuowidel

The current level of F estimated with ASPIC is about 27% higher thansthalBe, considered here as a
proxy of Fysy.

With ASPIC it was estimated the current frd-rate to be 1.13 @1:=0.69, Fsy=0.61)

In the case of Y/R, the proxy of;ks derived from Y/R analysisH ;=0.54), the bp;; derived from ASPIC
estimate a higher value of the rate Jgf(1.27). In any case, we can state that results with these two
alternative reference points produced similar results and perception of thetatask

6.5.5. Short term prediction for 2062010
6.5.5.1. Justification

See medium term prediction.

6.5.6. Medium term prediction
6.5.6.1. Justification

The ASPIC forecasting model (ASRR) was run to estimate future 8 years stock parameters under status
quo fishing mortality. Rajections suggest that a light increase in biomass should occur in a medium term (up
to 2020) ifF is kept at the current rate. The new biomass level that is assumed to be obtained at medium term
keepingF unchanged is however lower (about 80%Bgty), than the level of biomass that maximizes the
sustainable yields).

Fig. 6.5.6.1.2.1Historic and forecasting of B{gy assuming F unchanged for the next 8 years @@
confidence intervals derived from bootstrapping.

An annual reduction of about 13%¢shi be applied in order to drive the current Biomass close Byie

level. In this caseBysy will be reached in 2020.
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