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ABSTRACT

Commission Decision of 25 February 2016 setting up a Scientific, Technical and Economic
Committee for Fisheries, C(2016) 1084, O] C 74, 26.2.2016, p. 4-10. The Commission may consult
the group on any matter relating to marine and fisheries biology, fishing gear technology, fisheries
economics, fisheries governance, ecosystem effects of fisheries, aquaculture or similar disciplines.
This report documents the outcomes of STECF Expert Working Group 22-16: 2022 stock
assessments of demersal stocks in the Adtiatic, Ionian and Aegean Seas from the meeting held in
Rome from 17th to 23th October 2022. A total of 16 fish stocks were considered and 15 were fully
evaluated. The EWG reports age based assessments, target Fs, with short term forecasts for 9
stocks of the remaining 6 stocks, four of these do not have short term forecasts as he assessments
are not suitable, and one is given ICES category 3 advice. The content of the report gives the STECF
terms of reference; the basis of the evaluations; assessments, summaries of state of stock and
advised catch or F based on either the MSY approach for assessed stocks and category 3 based
advice for those without assessments. The report contains the full stock assessment reports for the
14 assessments, the exploration of assessments and category 3 evaluations for the remaining
stock. The report also contains the STECF observations and conclusions on the assessment report.
These conclusions come from the STECF Plenary meeting November 2022.



SCIENTIFIC, TECHNICAL AND ECONOMIC COMMITTEE FOR FISHERIES (STECF) - STOCK
ASSESSMENTS: DEMERSAL STOCKS IN ADRIATIC, IONIAN AND AEGEAN SEAS AND STRAITS OF SICILY
(STECF-22-16)

REQUEST TO THE STECF

STECF is requested to review the report of the STECF Expert Working Group meeting, evaluate
the findings and make any appropriate comments and recommendations.

STECF COMMENTS.

EWG 22-16 met in Rome, from 17th to 23rd October 2022. The meeting was attended by 19 experts
in total with two attending virtually. This included one STECF member and one JRC expert. Two
observers also attended the meeting remotely for part of the meeting. The objective of EWG 22-16
was to carry out demersal stock assessments and provide short-term forecast advice for stocks in
the Adriatic, Ionian and Aegean Seas as defined in the EWG ToRs.

STECF acknowledges that the EWG has addressed adequately all ToRs except for one low priority
stock (Red mullet in GSA 20) for which time and resource constraints meant the assessment was
not completed.

STECF notes that the EWG has carefully reviewed the quality of the assessments produced. From
the overall stock list of 16 stocks, a total of 15 area/species combinations were evaluated this year
(Table.1). For one of these (Red mullet in GSA 17-18), an assessment model could not be found to
provide acceptable results and a biomass index-based advice is given. The EWG carried out short
term forecasts for ten of the accepted analytical assessments. The remaining five assessed stocks
were new assessments, and they were deemed inherently unsuitable for catch advice (i.e., CMSY
for Striped venus clam) or insufficiently stable in the last years to give target catch advice.

STECF notes that the assessments completed for four area/species combinations for the Adriatic
stocks (GSA 17-18) by EWG 22-16 can be used to provide advice on stock status in terms of F
relative to Fusy and whether these stocks are behind/ahead of transition to MSY in 2026. This applies
to stocks under the GFCM 2019 MAP.

STECF notes that for hake in GSA 17-18, the retrospective analysis shows a strong pattern of
overestimation of SSB and underestimation of F in each new assessment year. This highlights the
need to look again at a new benchmark for this stock.

STECF acknowledges that for sole in GSA 17, the assessment carried out is an update of the 2021
benchmark assessment from GFCM with a survey index correction for 2020 and 2021 to account
for incomplete survey implementation. The potential influence of these adjustments on the stock
estimates are not considered to affect the quality of the advice.

STECF notes that addressing the ToRs for sole regarding F-based short-term forecasts using the
benchmark ensemble approach was not a trivial task. The procedure is approximate in that the
EGW opted to provide median values emphasising the most likely estimates of current and future
F from the ensemble models for the combined fishing mortality. This would benefit from a more
thorough review.

STECF concludes that diagnostics of the Norway lobster (GSA 17-18) assessment improved a lot
through the use of the SPIiCT package (Pedersen and Berg, 2017;
https://github.com/DTUAqua/spict (version 1.3.7 2002-09-06))

STECF recalls that even if stock status for Norway lobster in GSA17-18 is improving thanks to the
implementation of the Pomo Pit area closures, management, local biomass and exploitation rates
still vary greatly across Norway lobster subareas (Ancona, Kvarner, Pomo/Jabuka Pit and GSA 18).



https://github.com/DTUAqua/spict

This suggests that additional protective measures may need to be considered around especially on
the Ancona ground and in GSA 18.

STECF notes that the stock assessment for Striped venus clam, for the nine market districts where
assessments are available, show stocks exploited at or below an appropriate level. There is
insufficient data for assessing the remaining districts. This species is known to be sensitive to short
timescale variability due to environmental factors, and the assessments give little information on F
year by year. Under these circumstances it seems unlikely that catch forecasts two years ahead
will be of practical use, and that local area management, reactive to short term variations in local
catch trends, would be preferable to any broad scale control.

STECF notes that the assessments completed for four area/species combinations for the Southern
Adriatic and Ionian seas (GSA 18-19-20) stocks by EWG 22-16 can be used to provide catch advice
in terms of F relative to Fwsy.

STECF notes that the benchmarked Hake stock (GSA 19) has considerable retrospective problems
supporting, as in the case of Hake in GSA 17-18, the need for planning a revision of the benchmark.

STECF notes that ToR 4 requested information on the transition to FMSY by 2030 of Giant red
shrimp and blue and red shrimps in GSA 18. This stock spans multiple GSAs. STECF acknowledges
that it is not possible to provide such advice when there is no management controlling F in the
other parts of the stock. In addition, the allocation of catches to a specific GSA is by the landings
port rather than the capture location. Therefore, STECF agrees with the EWG that a response in
relation to this ToR is not possible.

STECF notes that both Hake stocks in GSA 20 and GSA 22 benefited of the inclusions of small-scale
fishery data which improved the quality of assessments especially for Hake GSA22.

STECF notes that an evaluation and comparison of effort data in terms of vessel humber and days
at sea was carried out on FDI and MED&BS data calls. Although, last 3 years of effort data are only
included in the FDI data call, there is still an overlapping period of several years. The comparison
for some countries and fleets resulted in inconsistencies between the two data sets.

STECF notes that problems were encountered in assessing two low priority stocks. For Red mullet
in GSA20, no work was attempted and red mullet in GSA 19, which was added very late to the
ToRs, and for which there was no time to assemble the data prior to the EWG. In contrast, stocks
such as Norway lobster and Striped red mullet both in GSA 15-16 benefited from an ad hoc contract
that prepared the data. STECF observes that early identification of data issues is critical for an
efficient use of EWG resources and time.



Table 1 Summary of the work attempted and basis for advice in 2021 and 2022 assessments. a4a:
an age-based assessment method; Index refers to the ICES Category 3 approach to advice
for stocks without analytical assessment.

Area Species Method Basis
2021 2022
GSA 17-18 Hake SS3 SS3 STF
GSA 17 Sole STF 2021 SS3 STF
GSA 17-18 Red mullet a4a Index
GSA 17-18 Norway lobster SPiCT SPICT+subarea STF
GSA 17-18-19 Ehereirﬁ’q';"’ater rose | a4a ada STF
GSA 19 Hake a4a ada STF
GSA 19 Red mullet - XSA ada
GSA 18-19-20 Giant red shrimp * ada STF
GSA 18-19-20 Blue and red shrimp * ada
GSA7-18 Venus Clam * CMSY (by area)
No STF
GSA 15-16 Norway lobster *x ada STF
GSA 15-16 Striped red mullet *x ada
GSA 20 Hake a4a 2020 ada STF
GSA 22 Hake Index 2020 ada STF
GSA 20 Red mullet - -
GSA 22 Red mullet a4a 2020 ada

* Data evaluated in EWG 22-03
** Data prepared in an ad hoc contract.
- Previous STECF assessment not available and no data preparation prior to meeting

The main results are summarized in the bullet point list below and in Table 2. Overall, the
assessments indicate that 5 out of the 15 stocks are being significantly overfished, 8 are being
fished close or at Fusy and 2 are under-exploited. In addition, in 2021, out of the 5 overfished
stocks, two are behind transition to Fusy in 2026 the other three are not currently in a MAP (Table
3).

Stocks under Adriatic MAP with transition to Fusy in 2026

e Hake in GSA17-18: the biomass is increasing. Catches should be reduced by at least 25%
to reach Fmsy in 2023. Fa021 is > Fmsy Transition so progress to Fmsy in 2026 is behind
transition.

e Solein GSA17: the biomass is increasing. Catches may be increased by no more than 26%
to reach Fmsy in 2023. F is already below Fusy.

e Red Mullet in GSA17-18: the biomass is increasing. Catches should be reduced by at least
21%.



e Norway lobster in GSA17-18: the biomass is increasing. Catches may be increased by no
more than 199% to reach Fmsy in 2023. F is already below Fwsy.

e Deep-water rose shrimp in GSA17-18-19: the biomass is increasing. Catches should be
reduced by at least 53% to reach Fusy in 2023. F2021 is > Fusy Transition so progress to Fusy
in 2026 is behind transition.

Stocks in Ionian Sea with transition proposals to Fmsy in 2030

¢ Hake in GSA19: the biomass is increasing. Catches should be reduced by at least 10% to
reach Fmsy in 2023. F is already below Fwsy.

e Red mullet in GSA19: the biomass is increasing. No catches forecast is provided

e Giant red shrimp in GSA18-19-20: the biomass is fluctuating. Catches should be reduced by
at least 28% to reach Fusy in 2023. F should be changed by -7% to transition to Fusy in 2030

¢ Blue and red shrimp in GSA18-19-20: the biomass is declining. Catches should be reduced
by at least 17% to give status quo F in 2023. F can be reduced by 10% in 2023 to transition
to Fmsy in 2030

Stocks without transition objectives

e No catch advice is provided for striped venus clam, local market district assessments are
provided with assessments that give stock status for recent years but given the known
dynamics of the stocks catch advice (two years ahead, in 2023) is not provided.

e Norway lobster in GSA15-16: the biomass is declining. Catches should be reduced by at
least 65% to reach Fmsy in 2023.

e Striped red mullet in GSA15-16: the biomass is increasing. No catches forecast is provided.

¢ Hake in GSA20: the biomass is increasing. Catches should be reduced by at least 40% to
reach Fusy in 2023.

e Hake in GSA22: the biomass is stable. Catches should be reduced by at least 74% to reach
Fumsy in 2023

e Red mullet in GSA22: the biomass is increasing. No catches forecast is provided.



Table 2 Summary of advice and stock status from EWG 22-09 by area and species based on Fmsy target for F2023. Stocks with light grey
shading do not have assessments capable of providing catch options at Fusy, and the line is based on F status quo. Stock status is provided as
change in Biomass and F from 2019 to 2021. Fishing mortality (F) 2021 is estimated F in the assessment. Catch in 2023 is based on Fmsy (or light
grey Fstatus quo). Change in F is the difference (%) between target F in 2023 and the estimated F for 2021. Change in catch is the difference
(%) between catch 2021 and catch 2023. Biomass and catch 2019-2021 are given as an indication of trends over the last 3 years for stocks with
time series analytical assessments or biomass indices. Dark shaded cells are for stocks without assessment and ICES cat 3 index based advice.
Pale grey shaded stocks have unstable assessments, suitable for general stock status by not specific F advice. For these 4 stocks status quo F
advice is given.

Species
Method / Age Biomass Catch
< Change in | Catch Catch = 2023 Change in

Area F 2021 | F wmsy % o Based on Fusy s

F 2021 catch

Basis Fbar | 2019-2021 2019-2021 or at F status quo

GSA17-18 Hake SS3 STF 1-4 increasing declining 0.39 0.23 -41% 4845 3612 -25%
GSAl17 Sole SS3 STF 1-4 increasing fluctuating 0.18 0.24 32% 1583 2000 26%
GSA17-18 Red mullet Index increasing decreasing 3861 3043 -21%
GSA17-18 Norway lobster SPICT+subarea STF increasing fluctuating 0.11 0.27 149% 878 2626 199%
fg’A”'ls' Eﬁﬁﬁq’;"ater rose | a4a STF 0-2 | increasing stable 241 | 0.75 | -69% 5015 2352 -53%
GSA19 Hake ad4a STF 0-4 increasing fluctuating 0.34 0.21 -37% 522 468 -10%
GSA19 Red mullet ada 1-3 increasing stable 0.31 0.51 65% 219 214 -2%
§§A18-19- Giant red shrimp | ad4a STF 1-3 | fluctuating | declining 0.83 |0.37 | -55% 292 210 -28%
GSA18-19- | Blue and red } - - o _qo@
20 shrimp ada 1-3 declining declining 0.91 0.21 77% 233 195 17%
GSA17-18 | Venus Clam g.l"f'FSY (by area)  No
GSA 15-16 | Norway lobster a4a STF - declining declining 0.20 0.10 -50% 148 51 -65%
GSA15-16 itﬂ'lf;d red | L4a 1- increasing declining 0.3¢ | 027 |-20% 478 651 36%
GSA20 Hake ada STF 1-3 increasing fluctuating 0.51 0.24 -53% 881 528 -40%
GSA22 Hake ada STF 1-3 stable declining 0.51 0.11 -79% 4214 1094 -74%
GSA22 Red mullet ada 1-3 increasing declining 0.21 0.31 42% 1888 2107 12%




Table 5.7.3a Summary of stock and fishery status by area and species, based on Fwmsy Transition €ither to 2026 or 2030 (5.7.3b). Recent
change gives general change in F and catch over the last three years. F2019 and F2021 are both estimated F in the 2022 assessment. F 2022 is
status quo F from 2021. F 2026 or F2030 are Fusy the target for the end of transition, F2019 of F2022 are the starting point of the plans. For Adriatic
stocks (Table 2.3a) the estimate of progress so far is shown as the F change % 2019 to 2021 and the F status relative to transition with Fmsy
Transition 2021. Advice for 2023 is based on the Fusy transition for the next advice year (2023) which is set at a level to reach Fusyin 2026 or 2030,
the change in F and implied by the MAP is the difference (as a fraction) between Fwsy transition in 2023 and the F in 2019 or F in 2021. Change in
catch is from catch 2021 to catch 2023. Shaded cells in 5.7.3a are index based.

Fusy F F F
Area Catch Fumsy Target | Change Change | Change Catch Catch
Species | F change Change F F Transition | Transition | F 2026 | % F Status 2021 % % Catch | 2023 Change
2018-2020 | 2018-2020 2019 | 2021 | 2021 2023 F msy 2019- Rel to Fmsy | 2019- 2021- 2021 | Fwmsy 2021-
2021 transition 2021 2023 2023 Transition | 2023
GSA17- | Hake Declining declining 0.55 0.39 | 0.46 0.37 0.23 -29% behind transition | -33% -6% 4845 | 4690 -3%
18
GSA17 | Sole Declining fluctuating 0.30 | 0.18 | 0.28 0.27 0.24 -40% F below Fmsy -12% 47% 1583 | 2125 34%
Red .
GSA17- decreasing Not known 3861
mullet
18
Norway . .
GSA17- lobster Declining fluctuating 0.22 | 0.11 | 0.24 0.25 0.27 -50% F below Fmsy 14% 128% 878 2437 178%
18
Deep-
GSA17- ‘r’zast;r increasing | stable 1.87 | 2.41 | 1.55 1.23 0.75 | 29% | behind transition | -34% | -49% | 5015 | 3201 -36%
18-19 .
shrimp




Table 3.b (shaded entries are for stocks with preliminary assessments and are indicative of magnitude only)

Area Catch Target F | F Change Catch
) F change Change F F Fusy Transition 2030 % Catch | Catch 2023 Change
Species 2018- 2018-2020 | 2022 | 2021 | 2023 F msy 2021- 2021 | Fumsy 2021-2023
2020 2023 Transition
GSA19 Hake declining | fluctuating 0.34 | 0.34 | 0.25 0.21 5% 522 | 678 30%
GSA19 Red mullet declining stable 0.31 | 0.31 | F already below Fusy | 0.51
GSA18-19- | Giant red declining | declining
20 shrimp 0.83 | 0.83 | 0.52 0.37 -7% 292 367 26%
GSA18-19- | Red and blue | . . o
20 shrimp increasing | declining 0.91 | 0.91 | 0.44 0.21 -10%




STECF CONCLUSIONS
STECF concludes that the EWG adequately addressed all the ToRs.
STECF endorses the assessments and evaluations of stock status produced by the EWG.

STECF concludes that assessment models for hake stocks in GSA 17-18 and GSA 19 (benchmarked
by GFCM in 2019) are deteriorating, showing strong retrospective patterns. STECF suggests that a
benchmark of both assessments should be considered before the EWG next year.

STECF concludes that for Sole in GSA 17 benchmark assessment there are still some issues to be
solved and/or improved (see Section 3 of the EWG22-16 report). Moreover, STECF agrees that to
run a short-term forecast (STF) on an ensemble model according to the STECF procedures (F basis)
is complex and requires additional work outside the scope of the EWG. STECF suggests an ad-hoc
contract to provide methods and tools to extract data and implement the forecast required by
DGMARE.

STECF concludes that diagnostics of the Norway lobster (GSA 17-18) assessment improved a lot
through the use of the SPICT package. STECF also notes that one of the main issues detected in
the past (observed value higher than the estimated carrying capacity) is now solved. STECF
concludes the assessment is now acceptable for advice.

STECF concludes that the Norway lobster stock is now estimated to be above Busy and F below Fwsy.
However, the sub-area evaluations indicate that while Pomo/Jabuka Pit has recovered quickly
following the area closure, the Ancona and GSA 18 sub areas are estimated to be at historic low
biomasses and should be considered for reduced exploitation to avoid local depletion.

STECF concludes that for Striped venus clam, local area management, reactive to short term local
population trends, would be preferable to any broad scale control.

STECF concludes that to best perform the tasks that the EWG is requested to carry out under the
ToRs, the process in planning the meeting needs to be streamed to have ToRs and stock list
concluded by the Summer Plenary. If this is not possible, the stock list should be finalised at that
time.
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1 INTRODUCTION

1.1 ORGANISATION OF THE MEETING

The working group was held in mostly in person in Rome, Italy, from 17th to 23th Oct 2022. The
meeting was attended by 19 experts in total, including one STECF member and one JRC expert
along with three observers who attended part time. Two experts and the observers attended
remotely.

The objective of the EWG 22-16 was to carry out assessments and provide draft advice for stocks
identified in the ToR supplied by STECF. An initial plenary session commenced at 09:15 on the first
day. The ToRs were discussed and examined in detail. Stocks were allocated to participants based
on expertise. An ad-hoc ftp repository was created to share documents, data and scripts and
prepare the report. The stock assessments were evaluated by all participants.

Over the week plenary sessions were held each day to monitor progress and share results. The
overall conclusions for each stock were discussed and finalized during the EWG. A review of the
assessment quality was completed on Saturday and the meeting closed at 13:30 on Sunday. On
Saturday, one participant tested positive to Covid19, and the meeting move to an online process.
Participants organised there online participation from more isolated environments including hotel
rooms.

1.2 ORGANISATION OF THE REPORT

Section 1 provides a meeting overview and ToRs, Section 2 gives a summary of the report
containing all the main conclusions, stock status relative to MSY, MSY Transition and where
available biomass reference points. Also presented are headline fishing mortality and catch values
for MSY, and MSY Transition. In the case of MSY Transition two regimes were applied, 2019 to 2026
for those stocks in the Adriatic MAP, and 2022 to 2030 for some stocks in the Ionian Sea with full
assessments.

Section 3 summaries the areas of work that need additional attention in the future. Section 4
provides an overview of the methodology used to provide stock status, fishing mortality and catch
options consistent with MSY and MSY Transition and the methods used to calculate biomass
reference points.

Section 5 gives the summaries by stock relating to stock specific aspects of all of the ToRs. These
summaries are based on the template developed in EWG 18-12. Additional advice regarding partial
Fishing mortalities by area or by fleet requested in ToR 5 is included by stock within the summaries.
Section 6 documents the data, assessments and short term forecasts from ToRs 1-5, with Section
6.17 reporting the effort data for GSA 17-18. Section 7 summarises data deficiencies for ToR 6.

1.3 TERMS OF REFERENCE FOR EWG 22-16

EWG 22-16 was requested to address the following Terms of References:

GENERAL GUIDELINES: unless the data used and information provided comes from the official DCF
data calls, the experts are requested to indicate the data source from where certain information
has been taken (e.g. L-W relationships, prices) or if it is an experts' reasoned guess.

Data collected outside the DCF shall be used as well and merged with DCF data whenever necessary
and following quality check. Due account shall also be given to data used and assessments carried
out within projects co-funded by the European Commission and 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.
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The raw data used to generate the input data, assessment scripts as well as input files should be
made available to the JRC for reproducibility of the assessments and compilation of the STECF stock
assessment database (https://stecf.jrc.ec.europa.eu/dd/medbs/ram)

STECF

17-07' defined methodological guidelines to ensure standardized practices for the

preparation of stock assessment input data. STECF 21-02 implemented data quality checks and
cleaning to stabilize the time series. EWG 21-15 should adhere to these recommendations from
STECF 17-07 and used data prepared in STECF 22-03, where possible.

For the stocks given in Annex I, the EWG 22-16 is requested to:

ToR 1.

1.

ToR 2.

ToR 3.

Data preparation for the stock assessments:

To compile and provide the most updated information on stock identification and
boundaries, length and age composition, growth, maturity, feeding, essential fish habitats
and natural mortality.

. To compile and provide complete sets of annual data on landings and discards for the

longest time series available up to and including 2021 while also considering/comparing
the results of STECF 21-02 and 22-03. This should be presented by fishing gear as well as
by size/age structure.

For GSA 17&18 to compile and provide complete sets of annual data on fishing effort for
the longest time series available up to and including 2021, based on the FDI database for
the recent part and from prior Mediterranean & Black Sea Data calls for the older part. This
should be described in terms of nhumber of vessels, time (days at sea, soaking time, or
other relevant parameter) and fishing power (gear size, boat size (linear and/or GT),
engine power kW, etc.) by Member State/Country, vessel length and fishing gear. Data
shall be the most detailed possible to support the implementation of a fishing effort
management regime.

. To compile and provide indices of abundances and biomass by year and size/age structure

for the longest time series available up to and including 2020 by GSA and Country.

To assess trends in historic and recent stock parameters on fishing mortality, stock
biomass, spawning stock biomass, and recruitment. Different assessment models should
be applied as appropriate, including retrospective analyses. The selection of the most
reliable assessment shall be explained. Assumptions and uncertainties shall be specified.
Where a benchmark has been performed by GFCM (Hake GSA 17-18, Hake GSA 19) and
the stock object is available, the benchmark should be considered for the updated
assessment. In absence of the stock object and for robustness testing, other statistical
catch at age models may be fitted.

For the stocks listed in Annex I address the specific points as follows:

thttps://stecf.jrc.ec.europa.eu/documents/43805/1691180/STECF+17-07+-

+Methods+for+stock+assessments+in+MED.pdf
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ToR 4.

ToR 5.

ToR 6.

. For the stock of Norway lobster in the Adriatic Sea, as in prior EWGs, update the SPICT

assessment to give overall stock assessment which will reflect total and overall
exploitation. In second priority, in line with Tor 3 of EWG 21-15, update the analysis of
local trends with the MEDITS biomass indices in 4 areas to evaluate local trends.

. To further work on the assessment of red mullet in GSA 17-18 in view of contributing to

the GFCM benchmark of this stock.

. Address outstanding issues in the Sole assessment in GSA 17 as identified in EWG 21-15.

. For all stocks in Annex I, using the report structure of 2021 (EWG 21-12), provide a

synoptic overview of: (i) the fishery, (ii) the most recent state of the stock (spawning stock
biomass, stock biomass, recruits and exploitation level by fishing gear); (iii) the source of
data and methods and (iv) the management advice, including FMSY value, conservation
and biomass reference points and effort levels.

. For stocks under the GFCM demersal MAP (GFCM/43/2019/5) and marked by (~) in Annex

I, provide a summary table showing the progress made in the transition towards MSY as
well as the catch advice for 2023-24 and F to reach Fmsy by 2026. Account should also be
taken of a linear reduction of fishing effort of 7%?#* for OTB and 3% TBB in 2022.

. For the other stocks in Annex I provide a short-term forecast for 2023-24 on the basis of

a linear reduction of F that will allow reaching Fmsy in 2028%.

Additional, stock-specific analyses are requested as follows:

. Quantify the partial fishing mortality stemming from longlines (LLS) and, if possible, within

the current model, from other gears (GNS, GTR and TBB) catching Mediterranean hake in
GSA 17-18.

. Quantify the partial fishing mortality stemming from GNS, GTR, DRB and OTB gear catching

common sole in GSA 17.

. For Giant red shrimp, Blue and Red shrimp stocks in GSA 18-19-20:

o quantify the catch share by stock for GSA 18,
o quantify the partial F for catches in GSA 18,
o advise on an catch limit for GSA 18 under a linear transition to reach Fmsy in 2028.

To ensure that all unresolved data transmission issues encountered prior to and during the
EWG meeting are reported on line via the Data Transmission Monitoring Tool (DTMT)
available at https://datacollection.jrc.ec.europa.eu/web/dcf/dtmt. Guidance on precisely
what should be inserted in the DTMT, log-on credentials and access rights will be provided
separately by the STECF Secretariat focal point for the EWG.

# Amendment to ToR 4 was received by Email 14 October. In ToR 4 the % change in OTB

was modified from 7% to 5.2% for hake and sole. The transition for the remaining stocks
was modified from a linear F regime from 2022 to 2028 to a transition from 2022 to 2030
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with an initial 3% reduction in TAC per year for 5 years followed by a linear reduction in F
for the remaining five years to reach Fmsy by 2030.
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Table I - List of suggested stocks to be assessed by the EWG 22-16.

Area Common name Scientific name
1 GSA 17-18*
(improve .
benchmark and | Hake”® 17127[712:’:‘1’;
include TBB and
GNS/GTR)
2 GSA 17-18 (
improve °" | Red mullet~ Mullus barbatus
benchmark
models)
3 GSA 17-18 Nebhrops
(update current | Norway lobster” norl-’ve il.c’:us
SPICT) g
4 GSA 17-18-19 Degp-water rose Parapenae_us
shrimp” longirostris
5 GSA 17* (update
catch and identify
possible
improvements Solen Solea vulgaris
for benchmark
assessment
model)
6 GSA 18-19-20 | Giant red shrimp Aristaeomorpha
foliacea
7 GSA 18-19-20 Blue and Red shrimp Aristeus antennatus
8 GSA 19 ** Hake Merluccius
merluccius
9 GSA 19 (update
GFCM stock | Red mullet Mullus barbatus
object) **
10 GSA 17-18
(development of
CPUE and
standardized Venus clam Chamelea galina
length
composition,
preliminary
assessment)
11 GSA 20/22 ** | Hake Merluccius
merluccius
12 GSA 20/22 ** Red mullet Mullus barbatus
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13

GSA 15-16 (ad-

hoc)

Norway lobster

Nephrops
norvegicus

14

GSA 15-16 (ad-

hoc)

Striped red mullet

Mullus surmuletus

N key demersal stock in Recommendation GFCM/43/2019/5
* Stock with a GFCM benchmark

** Second priority
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2  SUMMARY OF MAIN OUTCOMES
2.1 STOCK SPECIFIC FINDINGS AND CONCLUSIONS

See the stock specific summary sheets (Section 5) for the main details by stock, and the
assessments (Section 6) for full details. This section provides collated information on methods and
stock status. The methods tested and chosen by stock are provided in Table 2.1. Where possible
age-based assessments are used, where these do not provide stable enough models, if indices of
abundance are available ICES category 3 stock advice is applied.

There were sufficient resources to evaluate all but one of the stocks, red mullet in GSA 20. This
stock was selected for lower priority based previous experience where different sources of data
gave conflicting signals, thus the most likely unproductive analysis. One stock (red mullet in GSA
17-18) has advice based on biomass indices following ICES category 3 procedures as no assessment
is available. The remaining 15 of the 16 assessments have been considered suitable for providing
guidance of stock status and 10 of these have short term forecasts using the standard STF
projection with assumptions of status quo F and historic recruitment. For the five stocks without
STF, four are not suitable due to instability in the final years of the assessment. As these stocks
are not under active management the assessments are provided as illustrative of stock status, but
Fmsy forecasts are not available. In these cases a status quo F forecast is provided to give a general
indication of change, the assumptions for this are less demanding than for a specified F change,
and the catches are not advised. For the final stock, striped Venus clam, preliminary results by
sub area give indications of recent stock status, in this cases the models do not capture the short
term dynamics well but a general indication of status is possible using local size data.

The results in terms of F and catch based primarily on Fusy targets and relative changes from 2019
to 2021 are provided in Table 2.2. Where short term forecasts could not be provided due to
instability in the final year of the assessment status quo catches are provided as an indication of
current trajectory. For several stocks in the Adriatic a MAP has been adopted which aims to bring
exploitation levels to Fusy by 2026. In 2019 STECF suggested that as a guide to progress towards
Fusy in 2026 STECF would provide advice for F and catch based on a 7 year linear change in F from
2019 to 2026 (Table 2.3a). This year several stocks in the Ionian Sea are expected to have a similar
objective but with a different time line. The transition is from 2022 to 2030 (amendedfrom 2028
just prior to the EWG), but the initial changes are by 3% per year change in TAC. It is not possible
to predict progress to an F target via a fixed percentage TAC change, so the same linear transition
approach is provided (Table 2.3b) just to illustrate the catches that would be implied by this linear
transition for each stock. The details of this approach are laid out in Section 4.4.1. Tables 2.3a
provides a summary by stock of progress to 2021 for those Adriatic stocks with a start date of
2019, based on F2021 in the most recent assessment, which includes the effect of any changes
implemented before and during 2021. The future F and catch options for 2023 based on the two
linear transitions are provided in Table 2.3a for Adriatic and 2.3b for Ionian Sea stocks.
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Table 2.1 Summary of the work attempted and basis for advice in 2020 and 2021 assessments.
ad4a: an age-based assessment method; Index refers to the ICES Category 3 approach to advice
for stocks without analytic assessment?. Selected method in Bold

X Method Basis
Area Species
2021 2022

GSA 17-18 Hake SS3 SS3 STF
GSA 17 Sole STF 2021 SS3 STF
GSA 17-18 Red mullet ada Index
GSA 17-18 Norway lobster SPiCT SPICT;-.?:barea
GSA 17-18-19 Deep-water rose shrimp ada ada STF
GSA 19 Hake ada ada STF
GSA 19 Red mullet - XSA ada
GSA 18-19-20 Giant red shrimp * ada STF
GSA 18-19-20 Blue and red shrimp * ada
GSA7-18 Venus Clam x CMSY (by area)
GSA 15-16 Norway lobster *x ada STF
GSA 15-16 Striped red mullet *ox ada
GSA 20 Hake a4a 2020 ada STF
GSA 22 Hake Index 2020 ada STF
GSA 20 Red mullet - -
GSA 22 Red mullet ada 2020 ada

- previous STECF assessment not available
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Table 2.2 Summary of advice and stock status from EWG 22-09 by area and species based on Fusy target for F2023. Stocks with light grey shading do not
have assessments capable of providing catch options at Fusy, and the line is based on F status quo. Stock status is provided as change in Biomass and F from
2019 to 2021. Fishing mortality (F) 2021 is estimated F in the assessment. Catch in 2023 is based on Fusy (or light grey Fstatus quo). Change in F is the difference
(%) between target F in 2023 and the estimated F for 2021. Change in catch is the difference (%) between catch 2021 and catch 2023. Biomass and catch 2019-
2021 are given as an indication of trends over the last 3 years for stocks with time series analytical assessments or biomass indices. Dark shaded cells are for a

stock without assessment and ICES cat 3 index based advice. Pale grey shaded stocks have unstable assessments, suitable for general stock status by not specific
F advice. For these 4 stocks status quo F illustrative catch is given.
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Area Species Method / Age Biomass Catch F F MSY Change in Catch Catch 2023 Change in
2021 F** 2021* Based on Fwsy or catch**
Basis Fbar | 2019-2021 2019-2021 D 2
GSA 17-18 Hake SS3 STF ‘11_ increasing | declining 0.39 | 0.23 | -41% 4845 3612 -25%
GSA 17 Sole SS3 STF ‘11_ increasing | fluctuating | 0.18 | 0.24 | 32% 1583 2000 26%
GSA 17-18 Red mullet Index increasing | decreasing 3861 3043 -21%
GSA 17-18 Norway lobster ::.:CT'FSUbarea increasing | fluctuating | 0.11 | 0.27 | 149% 878 2626 199%
GSA 1197'18' Deeps'mt:; rose ada STF (2)' increasing | stable 2.41 | 0.75 | -69% 5015 2352 -53%
GSA 19 Hake ada STF 2' increasing | fluctuating | 0.34 | 0.21 | -37% 522 468 -10%
GSA 19 Red mullet ada é_ increasing | stable 0.31 | 0.51 | 65% 219 214 -2%
GSAzlg'lg' Giant red shrimp ada STF ; fluctuating | declining | 0.83 | 0.37 | -55% 292 210 -28%
GSAzlg"lg' Blue and red shrimp | a4a _.1)’ declining | declining | 0.91 | 0.21 | -77% 233 195 -17%
CMSY (by area)
GSA7-18 Venus Clam
No STF
GSA 15-16 Norway lobster ada STF é_ declining declining 0.20 | 0.10 | -50% 148 51 -65%
GSA 15-16 Striped red mullet ada ‘11_ increasing | declining 0.34 | 0.27 | -20% 478 651 36%
GSA 20 Hake ada STF :1)’_ increasing | fluctuating | 0.51 | 0.24 | -53% 881 528 -40%
GSA 22 Hake ada STF é- stable Declining 0.51 | 0.11 | -79% 4214 1094 -74%
GSA 22 Red mullet ada é_ increasing | declining 0.21 | 0.31 | 42% 1888 2107 12%
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Table 2.3 Summary of stock and fishery status by area and species, based on Fumsy transition €ither to 2026 (Table 2.3a) or 2030 (2.3b).
Recent change gives general change in F and catch over the last three years. F2015 and F202: are both estimated F in the 2022 assessment. F 2022
is status quo F from 2021. F 2026 or F2030 are Fmsy the target for the end of transition, F2o19 of F2022 are the starting point of the plans. For Adriatic
stocks (Table 2.3a) the estimate of progress so far is shown as the F change % 2019 to 2021 and the F status relative to transition with Fusy
Transition 2021. Advice for 2023 is based on the Fusy transition for the next advice year (2023) which is set at a level to reach Fmsyin 2026 or 2030,
the change in F and implied by the MAP is the difference (as a fraction) between Fumsy Transition in 2023 and the F in 2019 and the most recent year
for which we has estimates, F in 2021. Change in catch is from catch 2021 to catch 2023. Shaded cells are index based.

Catch FMSY FMSY TargetF | FChange F Change | F Change Catch Catch
Area . F change Change F F Transition | Transition 2026 % F Status 2021 % % Catch 2023 Change
Gsa | SPecies [75018-2020 | 2018-2020 2019 2021 2021 2023 F Msy 2019- Rel to Fmsy transition 2019- 2021- 2021 Fusy 2021-
2021 2021 2023 2023 Transition | 2023
1187- Hake declining declining 0.55 0.39 0.46 0.37 0.23 -29% | Ahead of transition | -33% -6% 4845 4690 -3%
17 Sole declining | fluctuating 0.30 0.18 0.28 0.27 0.24 -40% F below Fusy -12% 47% 1583 2125 34%
17- Red .
18 mullet decreasing Not known 3861
5| NoTWaY | declining | fluctuating | 0.22 | 0.11 | 024 | 025 | 027 | -50% F below Fusy 14% | 128% | 878 | 2437 | 178%
Deep-
1187_'19 :f)ast:r increasing |  stable 1.87 | 241 | 1.55 1.23 | 0.75 | 29% | behind transition | -34% | -49% | 5015 | 3201 | -36%
shrimp
Table 2.3.b (pale shaded entries are for stocks with preliminary assessments and are indicative of magnitude only)
A Catch FMSY Target F F Change Catch Catch
rea . F change Change F F Transition 2030 % Catch 2023 Change
Species [75018-2020 | 2018-2020 2022 2021 2023 F Msy 2021- 2021 Fusy 2021-
GSA 2023 Transition 2023
19 Hake declining | fluctuating 0.34 0.34 0.25 0.21 -5% 522 678 30%
Red .
19 mullet | declining stable 031 | 0.31 0.44 | 051 F below Fusy 8%
18- Giant
19- red declining declining
20 shrimp 0.83 0.83 0.52 0.37 -7% 292 367 26%
18- Red
19- Erude increasing | declining
20 shrimp 0.91 0.91 0.44 0.21 -10%
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2.2 QUALITY OF THE ASSESSMENTS

There have been some issues with timing of MEDITS survey leading to revision of advice.
It has not proved possible to identify if a delayed survey is still informative for a particular
species or not until some years after. This has led to issues with hake in GSA 19 for this
EWG requiring revision of the benchmark, and for some other stocks some uncertainty
remains. The EWG would like to reiterate the statement from EWG 22-09 that it essential
that surveys are carried out according to a planned timing if resources are not to be
wasted. The quality and particular issues with assessments are noted below by species.

2.2.1 HAKE

Hake in GSA 17-18 Settings used for the SS3 assessment model were modified a little
from those from the January 2019 GFCM benchmark, there were minor changes noted in
2020 to survey use and fitting process, but additionally errors were found last year within
way the age data were loaded into the assessment file and this was corrected this year.
The model updated with 2021 data shows similar stock slightly revised SSB, and F as
previous 2021 assessment mostly due to the changes in the age data. The retrospective
analysis shows stronger tendency to overestimate SSB and underestimate F, highlighting
as noted last year the need to look again at a new benchmark. Some data revisions have
been submitted by Italy particularly gear codes these revisions have not been included,
but are expected to have very minor influence. Official catch was used from Albania and
Montenegro, and length data from Albania was available. ToR 5 requesting a STF to give
information on TBB, GTR, GNT and LSS was addressed through catch proportions. The
influence of these fleets can be estimated to be very small though they are not included
in the assessment. It would be good practice to include these catches so the fishery and
survey data are both related to a complete stock unit, but they do not influence the model
results. Overall given Italian data revisions, missing catch and continuation of the use of
age errors and the clear retrospective pattern a revision of the benchmark should be
considered urgent.

Hake in GSA 19. The Benchmarked assessment was observed to have considerable
retrospective problems, and was inspected for the underlying reasons; the problem had
been observed in 2021 but was more extreme this year. There were two causes identified.
First the 2017 MEDITS survey carried out very late in the year was distorting the fit to the
survey time series and resulted in about half of the retrospective revision. Checks on the
catchability of survey model parameters in the assessment identified that the survey was
then fitting consistently. Secondly it was observed that F at age was shifting in magnitude
and by age. Examination of the catch data shows that there is a shift of fleet catches
between otter trawlers and set nets. This shift requires more flexibility than that provided
in the current separable model. Various approaches were tested and the best results were
obtained with a breakpoint in the fishery in 2015. In the future it is likely that similar
though slightly different flexibility will be required depending on whether or not this shift
continues or changes. It may not be possible to specify sufficient flexibility that can be
fitted dependably it is suggested that this stock is in need of a benchmark, but this should
address likely future changes in fleet proportions. The current model is considered as an
interim model use for advice this year, as it has dealt with the issue this year. It's expected
that either the model will need to be modify year by year or a more flexible approach could
be applied, but there is a tradeoff between flexibility and stability of model that needs
some careful consideration.
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Hake in GSA 20. The data on Greek small scale fisheries was extensively reconstructed
it is now considered that the input data is much improved from before. The missing years
of data still influence this assessment though the recent run of data years is much
improving the prospects for better advice. The retrospective shows some instability with a
pattern of consistent SSB overestimation, attempts were made to fix this, but these
changes did not succeed fully. In terms of stock status all the outcomes indicate over
exploitation, so the assessment is considered suitable for the recognition of this status,
but catch advice is somewhat uncertain. This should be considered a marginal assessment.

Hake in GSA 22. The data issues are similar to hake in 20, but with very slightly better
data from the small scale fishery, with some length data available to assist with the
reconstruction. Discards from the Greek fleet and official landings from the Turkish fleet
for GSA 22 were also included in the assessment. This is a much more stable assessment
compared with earlier work. It is used for stock status and catch advice.

2.2.2 SOLE
Sole in GSA 17

The assessment used is the benchmark assessment from GFCM; however adjustments for
the SoleMon survey were necessary due to an incomplete survey grid being available for
2020 and 2021 (different areas omitted in each of the years. Two different methods were
applied to correct the index (a spatial-temporal modelling approach described in Coro et
al., 2022) and an orthogonal model for 2021 based on statistical properties for each event.
The impact of the choice of method on the biomass index is small so not thought to affect
the assessment results. However, the impact of the survey changes on the associated
length distributions is unknown.

Addressing the ToRs for sole regarding F-based short-term forecasts from the benchmark
ensemble is not a trivial task. The EWG opted to provide median values (emphasizing the
most likely estimates of current and future F) from the ensemble for the combined fishing
mortality. For partial F by fleet median values were extracted from the 18 models, not the
entire ensemble, because currently the covariance structure of fleet F and populations
numbers-at-age is not implemented in SS3diags package and there was insufficient time
at the EWG to redevelop the package. Consequently, the STF and the partial F's are not
necessarily consistent. However, given that the sum of the partials is quite close to the
total this is unlikely to have a major impact on management advice given the overall
uncertainty.

2.2.3 RED MULLET AND STRIPED RED MULLET

Striped red mullet in GSAs 15 and 16 (Strait of Sicily and Maltese Islands). The
assessment is a new assessment. Data preparations were carried out quite successfully
considering the issues spotted in the data in particular in the commercial ones. Because
the first available year of the Malta MEDITS survey was 2005 the time series used selected
as 2005 to 2021. All the models tested showed a similar set of residuals pattern with
values varying but all in the acceptable range but always a bad fit in particular with the
survey data. This bad fit is thought to be mainly due to the fact that the MEDITS it is not
designed properly to take signals for this species which is very coastal and usually
associated with the rocky bottom. Huge instability in the retrospective pattern in the
assessment has been observed. To try to reduce this a flat selectivity has been imposed
both in the catch and in the surveys, this assumption was considered plausible for this
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species. The final assessment has been considered as really preliminary and not robust
enough in providing catch advice for the next two years. Catch advice for a specific F is
not provided.

Red Mullet in GAS 17-18

The advice is based on a combination of change in abundance, and the size at first capture
in relation to an Fvsy proxy (length at F=M), suggesting an overall decrease in catch advice
due to the latter constraint.

However, the survey data provides convincing evidence that not only the index is
increasing, but that also the age-structure is expanding. Therefore this advice may be
more precautionary than necessary forgoing some sustainable yield which cannot be
recovered in future years due to the high natural mortality rate of the species. Hopefully
an agree GFCM assessment may be able to give more appropriate results

In any case, the main reason for advising a reduction in catches is because of the size of
first capture and there is no guarantee that a reduction in catches is likely to provide a
useful measure / the right incentives to increase the size at first exploitation particularly
for this species where the market value per recruit is not monotonically increasing. It may
still serve to increase biomass further in the short-term, but the current size of the
population as evidenced by the increasing survey does not appear to be the limiting factor.

Red Mullet in GSA 19. No data preparation was carried out prior to the meeting due to
the late addition of this stock to the ToRs. A preliminary assessment has been developed,
which gives indicative results in terms of the general stock trajectory over the recent past.
The model is unstable and the model is not suitable for a final assessment and has been
considered as really preliminary and not robust enough in providing catch advice for the
next two years. Catch advice for a specific F is not provided.

Red Mullet in GSA 22. The reported catches in recent years have remained relatively
constant; in contrast the survey index shows a substantial increase in recent years. The
assessment model is very uncertain with high sensitivity to choice of recruitment
assumptions. Versions that best fit the data give what are considered unrealistic increase
in biomass and resulting very low F. These changes do not fit with observations of the
fishery. This leads to great uncertainly in the magnitude and scale of both fishing mortality
and SSB. Nevertheless the conclusion on the status of F is clear F<Fmsy. It is hoped that
more data over the next few years may help to resolve the uncertainties and give more
reliable assessment. Catch advice for a specific F is not provided.

2.2.4 NORWAY LOBSTER

Norway Lobster in GAS 15 & 16. Data was assembled with an ad hoc contract prior to
the EWG. Based on reduced coverage MEDITS 2014 was removed. There was no length
frequency data in 2018. The assessment is considered relatively stable using a sex
separated model. The model may require further exploration with regard to the plus group.
While the results are not likely sensitive in terms of F and SSB, as the index is fitted with
flat selection, there may be some differences with Fo.1 resulting from choice of plus group.
Overall the assessment is considered acceptable for sate of stock and STF advice.

Norway Lobster in GSA 17-18 Data was updated with 2021 catch. A new more stable
version of SPIiCT is now available. This allowed more flexible fitting options, as the model
now converges with only the MEDITS survey as a tuning index. The possibilities for
different priors and survey combinations were tested. In previous assessment the early
surveys had stabilized the model but provided little increased information on the detail of
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the stock in these periods. The final assessment had several improvements, it passed all
diagnostics tests, and the carrying capacity is increased so that the single catch
observation that was previously above carrying capacity is now within range. The
perception of precision of the assessment is improved, and the retrospective is now much
more stable and well within any limiting criteria. There is one small reduction in
performance which is increased uncertainty in the first few years of the assessment.
Overall the assessment is considered much improved and fully acceptable. The same area
based biomass split used in 2021 is provided to give catch by area information for all catch
options. It is noted that locally the stock is in very different states, with Ancona and GS18
at relatively low biomass and Pomo/Jabuka recovering to historic levels.

Deep water rose shrimp in GSA 17, 18 & 19. There were some issues with reported
landing data from Albania with reported data excluded some smaller lengths that were
present in earlier reports. For the purposes of the assessment it was assumed that
Albanian OTB fishery had a similar Length composition to Italian OTB. This assumption
had been made often in the past. GSA 18-19 have a full data series while GSA 17 is a part
series, it is thought this reflects the development of the stock and the fishery in GSA 17.
There is missing info by sex in GSA 17; earlier sensitivity analyses indicate separation by
sex results only in minor differences. The assessment is fully in line with last year but with
increased uncertainty in terminal F which is seen to increase.

2.2.5 GIANT RED AND BLUE AND RED SHRIMPS

Partial F transition for GSA 18. The assessment is discussed below. The ToR 4 request
information to transition these stocks to MSY by 2030 in GSA 18 is considered here. It
should be noted that while it is possible to advise catches year by year for any transition,
in the correct proportion for GSA 18, it is not possible to control F in GSA 18 without
controlling catches in the other parts of the stock in other GSAs. The EWG is therefore
unable to provide transition for a part of a stock while leaving the other parts uncontrolled.
This is especially true for GSA 18 and 19 where catch reporting to GSA is considered
uncertain due to practices such as reporting by port rather than fishing location which may
explain some variability among GSA catches. If transition to MSY is to be considered for
this area, the plan needs to consider changes at region linked to stock area.

Blue and Red Shrimp GSA 18 19 & 20. Following the EWG 22-03 it was decided to use
only GSA 19 Length Frequency because GSA 18 data presence and quality varies
considerably. There is an additional potential issue with GSA 18 catch as it seems that this
is possibly reported inconsistently by GSA, possibly due assignment by port rather than
fishing area. While this is not a problem for a joint GSA assessment it may makes estimates
of partial F by GSA flawed. Sex separated age slicing was used in the assessment. Two
attempts were made to stabilize the assessment: one due to poor consistency of survey
index and secondly for catch the 15t 5 years were removed. This helped but did not solve
the stability problems. It was noted that age zero is negligible in the catch and index. This
was also removed as it allowed smoothing of selection at age with removing an issue of
bias in the age 0. After these changes the retrospective performance was still found to be
unstable in F and SSB so not suitable for catch advice linked to a target F. The model is
considered good for assessing the general level of exploitation but not for catch advice. It
is noted that GSA 20 has little impact on the stock, as reported catches are low and the
index does influence the assessment much. The evaluation of partial F is entirely
dependent on the fraction of the catch in GSA 18 which is variable and of uncertain validity.

Giant Red Shrimp in GSA 18 19 20. Similar data issues to those reported for blue and
red shrimp were observed for this stock; missing Greek data from GSA 20 for both catch
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and survey and late submission of some 2021 data. Slightly more data is reported from
GSA 18 for this species and while still sparse it was considered suitable for use. The fishery
is thought to be complex with possible area miss reporting which does not impact in the
assessment but makes for added complexity to the dynamics. Some important area
misreporting implies fraction of F from GSA 18 is uncertain. Survey issues similar to those
for blue and red shrimp. Overall this assessment is better and more stable than the
assessment for blue and red shrimp, and advice is provided.

2.2.6 VENUS CLAM

Venus Clams 17 & 18. The evaluation concentrates on data from GSA 17. The data is
limited in time but has a useful spatial component. With a few minor exceptions the area
based survey estimates are limited to the last five or six years. The longer term catch data
is available aggregated to GSA but by subarea for recent years. A CMSY model is fitted
by sub area while it does not capture the short term variability it does indicate that a
general status can be obtained by this method. The information on current status is
predominantly being obtained from the combination of long term reduction in average
catch over the longer term combined with length indicators in the last year. However the
contrast in the length indicators is small and so far it is unclear how good they are at
determining MSY status. Nevertheless it is possible to draw some general conclusions from
the evaluations. The overall perception for the 9 stocks with assessments, is of exploitation
rates that have declined over the long time series of catch. However, it's hard to know
what has happened in individual areas as partitioning of historic catch is based only on
recent data. Three districts have insufficient data to carry out evaluations. No catch advice
is provided as this requires more detail in the last years than these models can produce.
It seems that local area management sensitive to local catch trends would be preferable
to any broad scale control. Though setting data and exploitation target standards to be
implemented locally may be a good approach.

3 FUTURE DEVELOPMENTS

There have been a number of issues with survey timing, and the late timing of MEDITS
in GSA 19 has raised issues with the assessment. Generally the point that MEDITS need
to be conducted at the agreed time needs to be strongly emphasised.

There are four stocks which previously the group has not provided assessment. Some
progress has been made with these, blue and red shrimp in GSA 18, 19 & 20, red mullet
in GSA 19, red mullet in GSA 22 and striped red mullet in GSA 15 & 16. All these
assessments suffer from very variable retrospectives, u=indicating instability in the
assessments due to a combination of issues, short time series, noisy or intermittent data
and general variability in the fisheries. In all these case further development of the
assessments is require before MSY catch advice can be given

Three stocks require some further development of assessments. For hake in GSA 19 a
more adaptive model is required. For the other two (red mullet in GSA 17 & 18 and sole
in GSA 17) some modelling issues are discussed below.

Red mullet in GSA 17 &18
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There is currently no benchmarked assessment for this species and previous efforts to
develop a new proposal have focused on a series of progressively complex models to
reduce the retrospective inconsistencies and to allow the model to reconstruct the dynamic
of the stocks along the year (e.g. quarterly configuration) and in the different sub-areas
(e.g. area configuration). The approach the ad hoc contract (report?) and the EWG2216
took to the problem was to dig into the available information sources to determine what
information they contained individually and 2" substantially reduce the complexity of the
model to account only for the dynamics / contrast for which there was actual information
on.

The latest model developed during the EWG (with the MEDITS biomass index all together,
with selectivity parameters all free, 0TB17 dome-shaped, ALB and MNE selectivity mirroring HRV and
block on MEDITS selectivity in 2012) indicated some improvements with regards to stability and
fitting the survey trend but still did not provide very convincing evidence of accurately
tracking the cohorts. Also the estimation of recruitment deviates suggests that historical
recruitment (prior to the compositional data) was substantially higher than expected
compared to the later period. This will need to be resolved either through different
specification of the SR relationship or potentially as described below. However the model
is sufficiently robust and consistent with the data that one can now develop further
hypothesis testing with regards to improving specific characteristics of the model.

These include:

o a better understanding of the impact of variability in size-at-age prior in the
model. While the last model does show some improvements in the inter-annual
contrast in recruitment estimates (an indication of improved cohort tracking)
there appears to be more contrast in the survey length frequency data that is
being interpreted as residuals by the model. Some preliminary examination
suggests that the penalty for not having individuals of an older age is too low.

o a greater understanding of the impact of the cv externally estimated from the
survey data and provided to the model as well as an external review of the
method of estimating the design based variance as there appears to be a strong
link in the mean to cv estimate, i.e. the data appear to be substantially over
dispersed which may be inappropriate for this species.

o Conditional age-at-length residuals from the model suggest some highly
systematic patterns, but a lot of these are obscured by some very large residuals
at the youngest age. Removal of these relatively rare individuals in the catches
may provide an improved assessment or at least allow for better interpretation of
the patterns at older ages / larger lengths to help specify growth differently.

Based on the results of the above exercise it may be necessary to explore a sex specific
model, but it is too early to suggest this as a recommendation.

Sole in GSA 17

The EWG points to the report by EWG 21-15 reviewing the GFCM benchmark model for
sole. EWG 22-16 prioritised updating the benchmark model and providing means of
converting the catch-based advice to F-based advice while respecting the properties of the
ensemble as noted in the previously mentioned report. Unfortunately, there was relatively
additional time at the EWG to make progress on other issues, but a number of things were
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discussed as potential areas of improvement for future developments towards the next
benchmark.

Previous meetings of the EWG had noticed and described the cohort consistency in the
SoleMon survey when length sliced (EWG 21-15 and EWG 20-15), ICES WGBEAM report).
Using the biomass index and the length frequency distributions within the SS3 assessment
there appears to be much less cohort tracking within the benchmark assessment. The
reason for this effect remains unclear three possible reasons could be investigated:

o Is the difference in the interpretation of the data due to conflict in the data
sources, i.e. are the growth functions / uncertainty in growth different for the
length sliced index and the VB-growth used in the model.

o Can use of a different growth function provide better cohort tracking in the index,

o oris it possible to provide the assessment with more information on cohort
strength through the use of conditional ALKs at least for the younger ages
(+group = 4) which do not suffer from the biased reading errors.

o What is the effect of changing the juvenile and adult uncertainty on size-at-and
how does this compare to the observed variation on size-at-age?

The transition from catch only data in the assessment to catch plus compositional data is
a critical point in the time series of this assessment since this represents the time series
lowest SSB in all 18 runs of the ensemble. There is conflict in the transition between these
two periods. There is no information or substantive information of a population collapse in
the catch data to support the modelled population changes, which are unique in the time
series in terms of SSB.

o This could be investigated through exploring a short timeseries model (i.e. only
using the data rich period) to see if the dynamics are substantially different from
the long-timseries model and comparing the expected population numbers at this
time.

o Detail the differences during this time period between the secondary biomass
model (JARA) and the benchmark catch-at-age model.
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4 METHODS

The methods used in both data checking (Section 4.1) and in reference point calculation
(Section 4.2) are provided below. In addition a further section exploring sensitivity of
approach is provided in order to explore how the reference points are affected by the
choices taken (Section 4.3)

4.1 DATA QUALITY

4.1.1 JRC SCRIPT ON QUALITY CHECKS
4.1.1.1 GENERAL INTRODUCTION

The quality checks on commercial data, provided through the Official Mediterranean and
Black Sea Data Calls, were based on a suite of R scripts initially developed during the
EWG2102 (https://stecf.jrc.ec.europa.eu/ewg2102) but reorganized and extended before
and during EWG 2203 to provide a single pdf output structure.

Listed below the R scripts used during the EWG2102
1) Check_landings.R

2) Check_discards.R

3) Cumulative.R

4) Quality checks.R

5) Landings_LFgaps_metier.R

6) Discards_LFgaps_metier.R

7) Relative weights.R

For the EWG2202 all these R scripts have been just saved as an rmd file named
“Checking_DCF.rmd"” which when knitted produces a pdf output as Rmarkdown output. All
the outputs produced in running the script chunks (plots and csv) are still saved in a
dedicated folder as in the EWG2102 (see below) but adding as a main output a pdf
document by stock which would be expected to be easier to check. The Checking_DCF.rmd
file and all the pdf files produced for the ToR1 list of stocks have been attached as Annex
1 to this report (Annex 1 - Rscript, pdfs and main outputs on commercial quality checks”).
The Rcode has been tested under R version 4.2.0 (64bit) and RStudio 2002.02.2
environments. The data sets are in the MEDBS DCF output formats which are shared with
the STECF EWGs (by using output files it ensures that the data checked is the uploaded
data, but it means that columns headers and number of fields are not exactly the same of
the ones used in the input templates). The details for using these can be found in Section
4.1 of EWG 22-03 report
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4.2 DATA PREPARATION

In addition to quality checks a series of fill-in procedures were developed in EWG 21-02
for replacing poor or missing commercial catch sampling, the basis of these is described
below.

4.2.1 FILL-IN PROCEDURES

All stratified sampling programs can result in fleets or metiers that are missed or severely
under-sampled?. These strata are most often a very small part of the total catch however;
they require the allocation of size/age as part of the stock assessment. This allocation of
LFDs can be done within some assessment packages that operate by fleet/metier and
handle patchy data on length frequency distributions (LFDs) and fit the missing data as
part of the assessment model process. Other packages that operate by combining catch
data to the total catch require a procedure that either leaves a year without an LFD, or
alternatively fill-ins the small proportion of the catch with a suitable LFD. The modelling
methods that work by fleet/metier and fit the missing observation often require more
complex modelling but also the strong additional assumption that the catch is a true census
(including discards) in order to estimate the missing LFDs. When a combined catch
assessment is used with a minor fill-in the assumption that allows some error in catch
estimation is then possible. For the purposes of estimating stock status (F and SSB) and
giving catch advice the differences between the approaches are usually small, for example
hake in GSA 17-18 (REF STECF 2020 report). The procedures used in this EWG for filling
in landings and discard LFDs are documented below.

4.2.1.1 FILL IN FOR LENGTH FREQUENCY DISTRIBUTIONS FOR LANDINGS

If a metier is unsampled but another metier for the same gear is fully sampled, then the
procedure is to use the samples at fleet level and apply these directly or through the use
of an SoP correction.

For missing year(s) the procedure for filling-in LFDs for landings is first to identify
combinations of years/fleets or metiers with catches but missing LFDs. If there is sufficient
data on length from the same metier then the other years of data are used as fill-ins based
on the mean or the median of the LFDs.

mean is used for normal distributions, which have no outliers.

median is generally used to return the central tendency for skewed distribution or
when outliers are observed.

For the choice of year ranges for fill-ins, the two main options are to use the mean of the
available data or to use two or more adjacent years either side of the gap.

Less than 5%. If fill-in is a small part of catch (less than 5%) then any solution is
acceptable as the impact of the fill-in will be negligible.

3 The Regional Coordination Group Med & BS runs every year a ranking system of metiers
at level 6 at regional level. According to this, a ranking of the métiers is performed
three times: firstly according to their share in the total landings, secondly according
to their share in the total value of the commercial landings and thirdly according to
their share in the total effort (days at sea). For each ranking, the shares are
cumulated starting with the largest, until a cut-off level of 90% is reached. At the
end of the procedure, all métiers selected through each ranking are added.
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Trend in mean length: If there is trend in the LFDs (seen as trends on mean or
quartile values) then using adjacent data may be preferable.

High annual variability: If variability in the data (again seen as variability on
mean and quartiles) is large then full data set is likely to be better the best source
of the fill-in.

Similar to a sampled metier: If the missing LFDs are expected to be similar to
another well sampled metier of fleet then data from that fleet is used to provide
the LFDs. In some cases this is done by assuming the whole fishery is the best
source of information for a year and the whole catch is raised with the available
data.

Years with substantial gaps: If a fill-in is more than 50% of the catch users need
to consider highlighting this for estimation in the model.

4.2.1.2 FILL-IN FOR DISCARDS DATA

STECF has been requested to provide advice based on catch rather than landings, so
inclusion of discard data is important in that context. In any case advice on landings based
on a landings-only assessment is conditional on the assumption that discarding is constant
both as a proportion of catch and in fraction at length discarded, so the use of landings
data alone would not solve the problem of missing discard information. In a few cases
discarding has been found to be negligible and consisting of individuals that are damaged
and unmarketable, thus any discard amounts can be raised using landing LFDs. In other
cases discarding is occurring but information is often much more sparse than that for
landings and the total amount of discards is found to be non-negligible especially for
species such as red mullet, and possibly hake. Also discarding can be confined to the trawl
fleets only, both otter or beam trawls, with rarer occurrences of discarding by size in
gillnet, trammel net or longline fisheries.

Quantities of discards by years:

Unlike landings data where the total amount is available, in some years there has been
very poor or missing information on both the total amount of discards as well as the LFDs
either because discard sampling failed or was not required or implemented in those years.
In these cases, where the sampling has missed discarding that is found in all other years
for a fleet or where fishing was from years before a discard program was started, as a first
step the quantity of discards is inserted for years without discard records. This is computed
based on the discard fraction from years with discard data and is suitable for situations
where discard rates are variable due to natural variability of uncertainty due to low levels
of sampling. If trends in discard rates are observed or regulations have changed subsets
of years should be used. In either case the specific years/fleets used to obtain discard
rates should be specified in the report.

Missing LFDs:

Fleets with known discarding: missing LFDs are filled in following the same
procedure as for landings, using the LFDs from available years. In this case, the
median is often used, as distributions tend to be skewed, and there are few
observations.

Fleets with occasional discard reports: In some cases, the discards are not the
result of undersized or small individuals, but are likely the result of damaged
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individuals with a similar size distribution as the catch. In this case, the LFD may
be taken from the landed component, usually by raising the fleet level with a Sum
of Products (SoP) correction applied at fleet of total catch level as appropriate.

4.2.2 LENGTH SLICING

Data for most stocks in this EWG are collected as length samples. In most cases ages are
obtained by deterministic length slicing based on calendar year growth points derived from
von Bertalanffy growth functions, by sex or sex combined. This aligns growth to the fishery
management year, an assigns catch at length correctly through the calendar year. In the
case of red mullet in GSA 7 slicing to age is by fixed ALK across years, but with the same
age assignment with time discussed below for summer spawning. In the case of the
deterministic length slicing from von Bertalanffy growth functions, stocks such as both
hake stocks assume growth is calculated from time 0 at spawning at 1t of January thus
the calendar aligns with the growth year and catches are correctly assigned by year.
However, many stocks in the EWG have midyear spawning or spawning throughout the
year assigned to midyear as the ‘average’ point. In this case average growth from
spawning to the end of the calendar will occur for 6 months from 1t July to 31 December
in the first year (age 0) and then for 12 months January to January in subsequent years.
If the growth curves have been calculated on a time bases with the origin (time 0) at
spawning time then growth in the first 6 months is at age 0 and 6 to 18 months to age 1
etc. For these species the TO in the von Bertalanffy function is increased by 0.5 of a year,
the time in the year that it is assumed spawning occurs. The size at each birthday is then
checked to ensure the function is working as expected. For some species with midyear
spewing the growth functions come from calendar year evaluations and already account
for the 15t January annual birthday in the aging, in this case no correction is needed or
applied. Again checking length at 15t January ensures the function is working as expected.

4.3 BASIS OF THE CATCH AND FISHING MORTALITY ADVICE

The summary sheets by stock, provided in Section 5 contain catch advice. The basis of
this advice depends on the type and quality of information available from the analyses and
is as follows:

Full assessment and full MSY reference points or with surplus production model with F
and biomass relative to Fusy proxy and Bwmsy: Catch advice at MSY based on short
term forecast. F and catch advice reduced if SSB is forecast to be below Bpa at the
start of the advice year. Used for three stocks for this year

Full assessment without full evaluation MSY reference points due to short time historic
series: Catch advice based on MSY proxy of Fo.1 based on short term forecast. Used
for 3 stocks for this year. Used for eight stocks this year and four stocks
without STF.

Assessment providing SSB tend information historic F evaluation, not suitable for STF
Catch / Effort advice under precautionary considerations (Patterson 1992) F= Fmsy
with Harvest Rate (HR) based estimated SSB in most recent year or status quo F.
Not used.
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For sparse data with insufficient years for VPA type analysis, but with catch at length
or age for most of the fishery: advice is based on pseudo cohort analysis at
equilibrium, with estimate of current F relative to Fo.1. Not used.

Trend based indicator with exploitation and stock status know to be OK: Catch / Effort
advice under precautionary considerations based on ICES smoothed index of trend
without precautionary buffer, giving 2 years advice. Not used.

Trend based indictor: Catch / Effort advice under MSY considerations based on ICES
smoothed index of trend Used for one stocks this year.

Valid length analysis: statement of stock status, indication of direction of change
required. Not used

No valid analysis: no advice. One stock not evaluated

Section 6 contains the main input data and assessment results for this report.

4.4 MSY REFERENCE POINTS FOR STOCKS IN THIS REPORT

Following STECF decision in the absence of full MSY evaluations, and/or biomass reference
points STECF considers that Fo.1 forms a good proxy for MSY. Thus for all stocks here with
analytical assessments Fo.1 has been evaluated based on the stock conditions over the last
three years. MSY advice in terms of F and catch for 2023 are based on this approach.

4.4.1 MSY RANGES

The EWG has been requested to provide MSY ranges for the stocks considered by the EWG.
The usual procedure used by ICES would be to establish S-R functions and to evaluate the
ranges using this method, constraining the upper interval to be precautionary. As
discussed above it has not been possible to establish such relationships for these stocks,
either because the data series are too short.

To evaluate MSY ranges for stocks in this report the EWG uses the values of F associated
with F=Fo.1 which are given in Table 2.2. These are the Fusy values from the most updated
assessments carried out on Mediterranean stocks assessment. Those values were then
used in the formulas provided by STECF EWG 15-06 (STECF, 2015) to derive Fusy range
(Flow and Fupp). The empirical relationships used to estimate Fmsy range are the following:

Fiow = 0.00296635 + 0.66021447 X Fo.1
Fupp = 0.007801555 + 1.349401721 X Fo.1

where Fo.1 is a proxy of Fmsy.

None of these methods add information on the precautionary nature of the Fusy ranges;
the values of Fupp and Fiow. In the case of stock based on Fo.1 the Fusy is considered to be
precautionary, and because Fiw is a lower exploitation rate this is will also be
precautionary. As the WG is unable to parameterise stock recruit models and does not
currently have Biim reference values, it has not been possible to evaluate Fupp, until further
evaluations can be completed should not be used for exploitation, and should be replaced
with Fwmsy.
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4.4.2 VALUES OF Fumsy Fure AND Frow

The values of Fo.1, Fupp and Flow are calculated in the assessment sections Section 6 by
species. The values are given in the short term forecast table in the stock assessment
sections.

4.5 BASIS OF SHORT TERM FORECASTS

The objective of the short term forecast is to provide the best estimate of catch in year
Y+1 based on the assessment with final year y-1. This is then to predict 2 years forward
for a range of catch options based on range of F options. The F option that corresponded
to MSY approach or precautionary approach (see section 2.1) is then presented as advice.
The basis of short term forecasts is as follows:-

Biological conditions are assumed to be recent biological conditions

This is mean Maturity, Natural Mortality (M), Fraction M and F before
spawning from the last three years of the assessment. In many cases there
are constant.

Recruitment - Most probable recruitment

If recruitment trend occurs ---- Recent recruitment is selected ...
Arithmetic Mean of recent years ... at least 3 years

If no trend occurs expected value.......... Geometric mean of series

Fishery is assumed to be the same as the recent fishery

Fishery selection is assumed to be recent averages over the last three years
F in intermediate year ---- is assumed to be F status quo for all options

If F is fluctuating ( Fy-2 outside Fy-1 and Fy-3, or Fy-2=Fy-3) — mean of 3 years

F trend - (Fy-2 between Fy-1 and Fy-3 or Fy-2=Fy-1) - F last year of assessment

4.5.1 MSY TRANSITION
4.5.1.1 TRANSITION TO MSY BY 2026

The EWG continues to provide the main catch option presented in section 5 based on the
target of Fusy in 2023 (modified if necessary if B at the beginning of the advice year is
forecast to be below Bpa. This MSY option remains the primary advice. However, in Plenary
November 2019 The STECF considered if it would be possible to give an additional advice
option or options associated with the Adriatic MAP. The MAPs have the objective of
achieving Fusy either by at latest 2026. For a few stocks F is already close to Fwmsy, but for
many stocks such as hake F is substantially higher than Fusy and it seems likely that these
stocks will be considered under the objective for reaching Fmsy by 2026. For such stocks
the plans do not specify how it is expected that F should change over the 7 years from
2020 to 2026. Currently STECF reports the Fmsy and expected catch in the advice year
based on EWG assessment and short term forecasts. However, if the approach is to
attempt a reduction in F to Fusy by 2026 it may be helpful to give advice in relationship to
such a transition, and the EWG has included an additional ‘Fusy Transition’ option for the
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STF Table (Section 5 and 6). In 2010 and the following years ICES provided advice
following an MSY transition approach with a linear change in F from 2010 to achieve Fmsy
in 2015. This approach is updated below for transition from 2020 to 2026.

Fmsy Transition (2023) = {7/8 e F2022 (2022) + 1/8 e Fmsy(2022)}
whereas for the following years:

Fmsy-Ttransition (2021) = {5/7e F (2019) + 2/7e Fmusy(2020)}
FMsy-Transition (2022) = {4/7¢ F (2019) + 5/7e Fmsy(2021)}
Fmsy-Transition (2023) = {3/7« F (2019) + 0.4/7e Fmsv(2022)}
FMsy-Transition (2024) = {2/7¢ F (2019) + 5/7e Fmsy(2023)}
FMsy-Transition (2026) = {1/7 e F (2019) + 6/7  Fmsy(2024)}
Fmsy-Transition (2026) = Fmsy(2025)

Where for the first year Fa019 =F status quo (see STF section), but for subsequent years
F2019 is the F in 2019 estimated/updated in the subsequent annual assessments and
Fmsy(year) is the estimate of Fwsy updated as Fmsy(2020, 2021 etc.) in each subsequent
estimation of reference points following annual assessments.

In Section 5 Table 5.X.1 gives the exploitation status in terms of Fmsy and Fusy Transition the
F status is defined as above or below the reference value for Fusy Transition this is calculated
using the values of F2019 and Fusy from the current assessment. Therefore the reference
point Fumsy Transition 2020 is defined using the equation above with values of F2019 and Fumsy from
the 2022 assessment. This value and subsequent values will be updated each year based
the most up to date assessment.

4.5.1.2 TRANSITION TO MSY BY 2030

For other stocks in the Ionian Sea a different approach to reaching MSY has been proposed
and a transition to 2030 has been agreed. Currently the transition is expected to use TAC
constraints with a limit of -3% per year for the first three years followed by linear
transition. It is not possible to provide a trajectory to follow using % TAC constraints to
reach an F target; the TACs need to be set in the context of a catch to achieve a choice of
F by year to reach the F target. However, in order to indicate the simplest trajectory an 8
year linear transition is provided. It is hoped that the values of Catch based on a linear F
transition will be helpful to indicate the likely progress of any TAC change. Showing if the
TAC proposed gives F above or below the transition.

Fmsy Transition (2023) = {7/8 e F2019 (2022) + 1/8 e Fumsy(2022)}
whereas for the following years:

FMsy-Ttransition (2024) = {6/8e F2019 (2023) + 2/8e Fmsy(2023)}
Fmsy-Transition (2025) = {5/8e F2019 (2024)+ 3/8e Fmsy(2024)}
Fmsy-Transition (2026) = {4/8e F2019 (2025)+ 4/8e Fmsy(2025)3}
Fmsy-Transition (2027) = {3/8e F2019 (2026)+ 5/8e Fmsv(2026)}
Fmsy-Transition (2028) = {2/8 e F2019 (2027)+ 6/8 e Fmsv(2027)}
Fmsy-Transition (2029) = {1/8 e F2019 (2028)+ 7/8 e Fmsv(2028)}
Fmsy-Transition (2030) = Fmsy(2029)
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4.6 INDEX BASED METHOD USED FOR STOCK WITHOUT ASSESSMENTS

ICES has updated the index approaches used for stock without analytical assessment
using age based or surplus production methods. Accordingly, the EWG has updated the
approach applied for stocks in this situation and has implemented two options so far. The
full set of methods and their calculations are documented in Section 16.4.11 of the basis
for ICES advice “ICES technical guidance for harvest control rules and stock assessments
for stocks in categories 2 and 3”.

Currently the STECF assessment EWG utilised two of the options:

4.6.1 CAT 3 OPTION WITH INDEX, LENGTH DATA ON CATCH, AND GROWTH (VB K) AVAILABLE:
ICES Method 2.1: rfb rule copied directly from ICES documentation:

This HCR provides MSY advice for category 3 stocks based on the stock trend from a
biomass index (similar to the previous “2-over-3 rule”), the mean length in the catch
relative to an MSY proxy length and a biomass safeguard to ensure compliance with ICES
precautionary approach (ICES, 2017; Fischer et al., 2020, 2021a, 2021b). The three
name-giving elements of the rfb rule are:

r : biomass ratio (survey trend)
f : fishing proxy (length data, target)

b : biomass safeguard

This HCR improves on the “2-over-3” rule (ICES, 2012a) with the addition of multipliers
based on a stock’s life history characteristics, its status in terms of relative biomass, and
its status relative to a target reference length (ICES, 2018c, 2019a).

The rfb catch rule is defined as:

Ay =Ay XT X fXbXm (5)

where the advised catch (A) for next year y+1 (set on a biennial basis) is based on the
most recent year’s advised catch 4, adjusted by the components in Table 4.7.1.
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Table 4.6.1 Data requirements of the rfb rule.

Component Details
e If no previous catch advice (Ay) exists, use the most recent
Previous catch catch (Cy-1), or the average of the last three years of catch
advice » If Cy is very different from Ay, consider replacing Ay as the rfb

rule is meant to adjust realised catches influencing the stock

At least five years of data needed

Without age structure

Should be representative of the stock

It is possible to combine indices for better coverage of the

stock unit (e.g. VAST [Thorson et al., 2019) was used for

ple.27.7h-k in 2021 [ICES, 2021b]).

e At least one year of data needed

e Should be representative of the fishery (ideally covering all
fleets or gears; if not possible, ensure that mean length in the
catch and length reference points are comparable)

e Use total catch (if available)

e Calculate mean length in the catch (consider lengths greater
than length at first capture L¢)

e If the distribution is noisy, consider increasing the bin width
or applying a smoother

e Length at first capture Lc should be determined following ICES
(Section 3.4.1 in 2012b)

Biomass index

2019

N

Find the mode of length 3e+05
Length data distribution (length

class with highest catch
numbers Nmax)

Nax

Discards
B Landings

2e+05
Find first length class
where catch is at or
above Nmax/2. This is
the length at first Rl
capture Lc

catch numbers

For estimating the
mean catch length, o pe
consider only length L length [em]
classes above Lc

Life history e von Bertalanffy growth parameters: k, Lo
parameters

4.6.2 CAT 3 OPTION SHORT LIVED SPECIES WITH INDEX, NO CATCH LENGTH DATA, AND
WITHOUT MSE:

ICES Method 3.3: One-over-two rule for short-lived stocks copied directly from
ICES documentation
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When knowledge of catchability and observation errors of the abundance index are so poor
as to preclude the selection of a robust constant harvest rate, a HCR that determines next
year’s advised catch based on the last advised catch can be used.

The HCR is defined as:
i

024, 5 —r 7 <02
y
Ao = Iy 02— <1gl [, [ feurrent ©)
v Z y/2 Z 1 /2 ' Itrig
1.84 Iy >18
84, RN

where Ay,and I, represent the advised catch and the biomass indicator for year y,
respectively.

The first and third cases of the formula correspond to the application of an 80%
symmetrical uncertainty cap.

The last term in the equation refers to the biomass safeguard based on a trigger index
value, below which the advice would be corrected downwards in proportion to the drop of
the most recent abundance index over the Itigger value. This is a term which has been
shown to further reduce the risks associated to this management system. A
recommendation is made to take Itrigger as Istat = geometric mean (Inist) exp(—1.645
sd(log (Inist)), where Ins: is the available historical series of the abundance index.

The notation of these rules is for in-year advice where the advised catch for the current
year is based on last year's advised catch adjusted by the trend in the most recent
abundance index, Iy, relative to the average of the index value in the previous two years.

An uncertainty cap is applied to limit the change in the index trend, the I, component of
the HCR, to £80%, which allows the current years advised catch to increase or decrease
up to 80% relative to the previous years advised catch.

y+1

Note that in the formula above if the index is available

should be replaced by o
y 113’ 2 y/

at the beginning of the management year y+1, instead of being available at the end of the

interim (management) year y.

The first time this rule is applied to a stock, the initial catch should be taken from the mean of the catch from
the previous two years (ICES, 2019b).
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Short-lived stocks with high interannual variability of biomass can show large biomass
fluctuations from one year to the next. A symmetrical 80% uncertainty cap allows
appropriate adjustment of the HCR accordingly from year to year. Large reductions in
catch may be necessary between years to respond accordingly to reductions in the
underlying stock biomass.

The precautionary buffer will certainly reduce the initial risks associated with a historic
substantial exploitation of the stock (above Fwmsy), though is probably unnecessary for
lightly exploited stocks. The performance of the rule has been tested without any
precautionary buffer. Therefore, the convenience of applying such a precautionary buffer
would depend on an early assessment of the exploitation levels and depletion of the
resource.
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5 STOCK SUMMARIES

ToR 4.

For all stocks in Annex I, using the report structure of 2021 (EWG 21-12), provide a synoptic
overview of: (i) the fishery, (ii) the most recent state of the stock (spawning stock biomass,
stock biomass, recruits and exploitation level by fishing gear); (iii) the source of data and
methods and (iv) the management advice, including FMSY value, conservation and biomass
reference points and effort levels.

For stocks under the GFCM demersal MAP (GFCM/43/2019/5) and marked by () in Annex I,
provide a summary table showing the progress made in the transition towards MSY as well as the
catch advice for 2023-24 and F to reach Fmsy by 2026.

Account should also be taken of a linear reduction of fishing effort of 7% for OTB and 3% TBB in
2022.

For the other stocks in Annex I provide a short-term forecast for 2023-24 on the basis of a linear
reduction of F that will allow reaching Fmsy in 2028.

ToR 5. Additional, stock-specific analyses are requested as follows:

1.

2.

Quantify the partial fishing mortality stemming from longlines (LLS) and, if possible, within the
current model, from other gears (GNS, GTR and TBB) catching Mediterranean hake in GSA 17-18.
Quantify the partial fishing mortality stemming from GNS, GTR, DRB and OTB gear catching
common sole in GSA 17.

For Giant red shrimp, Blue and Red shrimp stocks in GSA 18-19-20: quantify the catch share by
stock for GSA 18, quantify the partial F for catches in GSA 18, advise on an catch limit for GSA 18
under a linear transition to reach Fmsy in 2028.

Stock summaries provided in this section are based on the assessment, short term forecast
and reference points reported in Section 6 below. The results of the additional requests
from ToR 5 are included in the advice summary sheets, where necessary supporting
analyses are given in Section 6 by stock.
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5.1 SUMMARY SHEET FOR EUROPEAN HAKE IN GSAS 17 AND 18

STECF advice on fishing opportunities

STECF EWG 22-16 advises that when MSY considerations are applied the fishing mortality
in 2023 should be no more than 0.232 and corresponding catches in 2023 should be no
more than 3612 tons.

Stock development over time

Catches have been around 6000 tons in the last six years with a decrease in the last three
years to around 5000 tons. Female SSB of European hake is relatively stable until 2006,
then decreased considerably until 2014 (1344 tons) to then rise to the highest value of
the time-series in 2022 (4017 tons). Frar(1-4) shows a decreasing trend in the last six years,
declining from around Fbar1-4) = 0.7 in 2016 to the lowest value in the most recent year
(Fpar(1-4) in 2021 = 0.39). Recruitment shows a decreasing trend in the last six years with
the exception of 2019. Recruitment in the last five years is below average.
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Figure 5.1.1 European hake in GSAs 17 and 18: Trends in catch, recruitment, fishing mortality
and female SSB resulting from the SS3 model.

Stock and exploitation status

The current level of fishing mortality (0.39) is above the reference point Fusy (0.232) and
has been since 1998.
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Table 5.1.1 European hake in GSAs 17 and 18: State of the stock and fishery relative to
reference points.

Catch scenarios

Status 2019 2020 2021

F / Fusy F > Fusy | F > Fusy F > Fmsy
F / Fusy F > Fmsy
Transition Transition
B / Bpa B> Bpa B> Bpa B> Bpa

The short-term forecast was performed for standard options for 2023 and an additional
option for a forecast for 2024. The assumptions for 2022 are given in Table 5.1.2a, and
results are given in Table 5.1.3a.

Table 5.1.2 European hake in GSAs 17 and 18: Assumptions made for the interim year and in
the forecast.

Variable

Value

Notes

Biological Parameters

Mean weights at age, maturity at age, natural mortality at age
and selection at age, based on the average of 2019-2021

Fages 1-4 (2022)

F2021 used to give F status quo for 2022 plus a reduction of 5.2%

0.37 for the OTB fleets

Female SSB (2022)

4017 t | Stock assessment 1 January 2022

Rageo (2022,2023,2024)

348,562 | Mean of the last 3 years

Total catch (2022)

4719 t| Assuming F status quo for 2022

Table 5.1.3a European

hake in GSAs 17 and 18: Annual catch scenarios. All weights are in

tonnes.
. Total catch Frotal HEIELG | e FETELS | g @y
Basis (2023) (ages 1-4) SSB SSB Change***
(2023) (2024) change**

STECF advice basis
Fvsy / MAP 3612 0.232 6037 50.3 -25.5
FMSY Transition o 4690 0.37 5238 30.4 -3.2
Fmsy lower 2670 0.16 6528 62.5 -44.9
Fmsy upper* 4153 0.32 5510 37.1 -14.3
Other scenarios
Zero catch 0 0 7675 91 -100.0
Status quo 4919 0.39 5123 27.5 1.5
60% of status quo 3162 0.23 6017 49.8 -34.7
80% of status quo 4072 0.31 5551 38.2 -16.0
7% reduction OTB fleets® 4658 0.37 5251 30.7 -3.9

* Fumsy upper iS NOt tested and is assumed not to be precautionary STECF does not advise fishing at

F>Fmsy

** 0% change in SSB 2024 to 2022

***Total catch in 2023 relative to catch in 2021.

A~NFmsy Transition 1S based on a linear change in F from 2019 to Fusy in 2026

~7% reduction in partial F2o23 for all OTB fleets, and Fao23 = F2021 for all LLS fleets
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Table 5.1.3b European hake in GSAs 17 and 18: Annual catch scenarios by area and gear
assuming same catch proportions as 2021

Total catch | Ttotal | GSA 17 |GSA 17 | GSA 18 |GSA 18
Basis 2023 (ages 1-4)
(2023) [V 5023y | OTB | LLS | OTB | LLS

STECF advice basis

Fmsy 3612 0.232 1922 101 1489 101
FMSY Transition 4690 0.37 2495 131 1933 131
FmsY lower 2670 0.16 1421 74 1101 74
Fmsy upper** 4153 0.32 2210 116 1712 116
Other scenarios

Zero catch 0 0 0 0 0 0
Status quo 4919 0.39 2617 137 2027 137
60% of status quo 3162 0.23| 1682 88| 1303 88
80% of status quo 4072 0.31 2166 113 1678 113
7% reduction OTB fleets** 4658 0.37| 2478 130] 1920 130

* Fumsy upper iS NOt tested and is assumed not to be precautionary STECF does not advise fishing at
F>Fmsy
** 5.2% reduction in partial Fzo22 for all OTB fleets, and Fa022 = F2021 for all LLS fleets

The TBB is not included in the GFCM assessment, on the basis that there is no directed
fishery and catches are negligible, so the TBB has no influence on the results. Indeed, LLS
are relevant, since they account for ~ 20% of the total fishing mortality in 2021 (with
higher values in the less recent years).

Basis of the advice
Table 5.1.4 European hake in GSAs 17 and 18: The basis of the advice.

Advice basis Fmsy
Management plan

Quality of the assessment

The retrospective analysis run on the SS3 model showed a steady year on year upward
revision of F by about 0.1 over 3 years, and a substantial overestimation of female SSB
which is being revised downward annually. It is suggested to review this model in a new
benchmark.
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Figure 5.1.2 European hake in GSAs 17 and 18: Historical assessment results (final-year
recruitment estimates included). (Retrospective graph)

Issues relevant for the advice

This stock is taken in a mixed fishery with Red Mullet, Mantis Shrimp and Sole.
Management of these stocks should be considered together.

The assessment is carried out with only two gears (OTB and LLS) included in the data set;
GTR TBB and GNS are not included, so information on the partial mortality by these gears
is not included in the assessment. Table 5.1.8b. below gives historic proportions of catch
by gears OTB, LLS, GTR and GNS. The fishery is dominated by OTB with a lesser but still
important contribution from LLS at about 9% of catch. GNS contributes around 2% to
landings and GTR about 0.1%.

Reference points
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Table 5.1.5 European hake in GSAs 17 and 18: Reference points, values, and their technical

upper

basis.
Framework Re:;%riirtmce Value Technical basis Source
MSY Btriqqer NOt Deﬁned
MSY STECF EWG
approach Fmsy 0.232 |Fusy from SS3 model 22-16
TECF EW
Bim 1344 [Bioss STECF BWG
Precautionary o (1.645-5) STECF EWG
approach Bpa 1881 Bim -exp 22-16
Flim Not Defined
Fpa Not Defined
MAP .
Not Defq
MSY Brigger ot Defined
MAP Biim Not Defined
MAP Fusy | 0.232 |Fmsy STEZ(élilE6WG
Management MAP target
plan . . . STECF EWG
range Fusy | 0.12 |Based on regression calculation (see section 2) 19-16
lower
I::,]P galt:'get 0.25 Based on regression calculation but not tested and| STECF EWG
9€ Fmsy ' presumed not precautionary 19-16

Basis of the assessment

Table 5.1.6 European hake in GSAs 17 and 18: Basis of the assessment and advice.

Assessment type

SS3

Input data

DCF commercial data (landings and discards), plus commercial data provided
by Albania and Montenegro from GFCM framework, age-length keys, and
scientific survey (MEDITS) data.

landings*,
and bycatch

Discards, BMS

Discards included

Indicators

Other information

Working group

STECF EWG 22-16

*BMS (Below Minimum Size) landings
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History of the advice, catch, and management

Table 5.1.7 European hake in GSAs 17 and 18: STECF advice and STECF estimates of landings,
discards reported to STECF. All weights are in tonnes.

. Predicted catch STECF STECF STECF

Year STECF advice ) . - -
corresponding to advice| catch landings discards

2019 |F = Fmsy 2694 | 53551 5100 265
2020 |F = Fumsy 2563| 4841 4736 105
2021 |F = Fusy 2789 | 4845 4743 102
2022 |F = Fusy 2920
2023 |F = Fusy 3612

Values of catch in this table relate to the assessed fleets included in the hake assessment, they do not
correspond to the total catch.

History of the catch and landings

Table 5.1.8a European hake in GSAs 17 and 18: Catch and effort distribution by fleet in 2021
as estimated by and reported to STECF.

2021 Landings Discards
Otter trawl* Longlines Other**
Catch 90% 6% 4% t
(®) 4450 293 200 128
Effort* 135086 18664
Fishing days

*QOtter trawl contains all the official landings from the different countries
** QOther fleets not included in the assessment are GNS, GTR and TBB
***Effort only for member states
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Table 5.1.8b European hake in GSAs 17 and 18: DCF landings by year and gear at totals and

percentage.
Landings by gear % landing by gear
Year GNS GTR LLS OTB GNS GTR LLS OoTB
2002* 26 0 0 2006 1.3% 0.0% 0.0% 98.7%
2003* 199 0 0 2899 6.4% 0.0% 0.0% 93.6%
2004* 19 21 233 2932 0.6% 0.7% 7.3% 91.5%
2005%** 38 18 452 3277 1.0% 0.5% 11.9% 86.6%
2006" 31 26 836 8595 0.3% 0.3% 8.8% 90.6%
2007~ 20 18 620 6937 0.3% 0.2% 8.2% 91.3%
2008~ 15 42 551 6678 0.2% 0.6% 7.6% 91.7%
2009~ 8 20 534 6247 0.1% 0.3% 7.8% 91.7%
2010~ 0 19 601 5341 0.0% 0.3% 10.1% 89.6%
2011~ 0 18 519 4881 0.0% 0.3% 9.6% 90.1%
2012~ 71 24 601 5278 1.2% 0.4% 10.1% 88.3%
2013/~ 46 3 253 5606 0.8% 0.1% 4.3% 94.9%
2014117 60 3 341 4207 1.3% 0.1% 7.4% 91.2%
2015/~ 62 3 483 4381 1.3% 0.1% 9.8% 88.9%
2016717 46 2 642 4158 0.9% 0.0% 13.2% 85.8%
2017~A~ 82 6 605 4452 1.6% 0.1% 11.8% 86.5%
2018”1~ 72 4 451 4726 1.4% 0.1% 8.6% 90.0%
201911~ 86 4 378 4245 1.8% 0.1% 8.0% 90.1%
2020~ 92 6 443 3617 2.2% 0.1% 10.7% 87.0%
2021~ 87 4 294 3830 2.1% 0.1% 7.0% 90.9%

*data for ITA 18 only; ** data for ITA 18 and SVN 17; ~data for ITA 18, ITA 17 and SVN

17; ~~all fleet in the DCF database
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Table 5.1.9 European hake in GSAs 17 and 18: History of commercial landings; the official
reported values are presented by country. All weights are in tonnes. Effort in fishing

days.

ITALY | ITALY | ITALY | 5| VENIA | CROATIA | CROATIA | MONTENEGRO | ALBANTA VoIE]
vear | OTB | LLS | OTB |\ ‘5rp GSA |OTB GSA | LLS GSA |  OTB GSA Qua | VeE] 1=

GSA | GSA | GSA 1 7%%x 174 17A 18AA GSA |landings | Fishing

18 18* | 17** 181~/ daysx
2002 | 2006 | 258 | 2308 2 521 41 42 200 5378 | 209953
2003 | 2899 | 385 | 3062 5 384 30 80 384 7229 | 196309
2004 | 2932 | 233 | 2894 1 566 45 99 473 7243 | 227810
2005 | 3275 | 452 | 3833 2 726 57 55 267 8667 | 218240
2006 | 4613 | 836 | 3980 2 768 61 59 280 | 10599 | 209408
2007 | 3497 | 620 | 3435 5 818 65 58 275 8773 | 183203
2008 | 3640 | 551 | 3037 1 532 33 63 275 8132 | 170137
2009 | 3545 | 534 | 2549 1 734 37 56 336 7792 | 192878
2010 | 3400 | 601 | 1863 0 572 40 49 280 6805 | 172034
2011 | 3312 | 519 | 1460 0 653 37 40 286 6307 | 164032
2012 | 2520 | 566 | 1777 0 796 34 42 899 6634 | 197438
2013 | 2379 | 188 | 2192 1 1014 65 43 851 6733 | 183574
2014 | 1584 | 279 | 1789 1 774 61 44 902 5434 | 165539
2015 | 1614 | 427 | 2011 1 655 56 38 914 5716 | 161955
2016 | 1672 | 518 | 1731 0 586 124 42 948 5621 | 163014
2017 | 1682 | 515 | 1836 0 784 90 37 940 5884 | 174027
2018 | 1650 | 335 | 1853 2 815 116 48 872 5690 | 182846
2019 | 1481 | 235 | 1556 4 944 116 37 731 5100 | 164423
2020 | 1086 | 265 | 1488 1 927 178 37 751 4736 | 145475
2021 | 1229 | 159 | 1637 3 836 134 42 703 4743 | 152593

*Values in 2002-2003 are catches. **Values in 2002-2005 are catches.

***\/alues in 2002-2004 are catches. ~Values in 2002-2011 are catches.

A~Values from GFCM
xEffort only from member states and OTB and LLS.
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Summary of the assessment

Table 5.1.10 European hake in GSAs 17 and 18: Assessment summary. Weights are in tonnes.
‘High” and ‘Low’ represent approximately 95% confidence intervals.

Recruitment

Female F
Year age 0 High Low SsB High Low tgitﬁahs ages High | Low
thousands Tonnes* 1-4

1998 377949 | 552544 | 203354 3159 | 4894 | 1423 9441 | 0.77 | 0.91 | 0.62
1999 314041 | 422115 | 205967 2970 | 4219 | 1722 6666 | 0.63 | 0.75 | 0.51
2000 491860 | 639299 | 344421 3100 | 4153 | 2046 6268 | 0.68 | 0.81 | 0.55
2001 456429 | 588331 | 324527 2917 | 3807 | 2026 6206 | 0.69 | 0.81 | 0.57
2002 500071 | 613678 | 386464 2646 | 3445 | 1848 5442 | 0.54 | 0.63 | 0.45
2003 466046 | 570499 | 361593 3016 | 3776 | 2256 7322 | 0.65 | 0.76 | 0.54
2004 580616 | 698399 | 462833 2988 | 3688 | 2289 7336 | 0.60 | 0.70 | 0.50
2005 653281 | 784918 | 521644 3233 | 3899 | 2568 8772 | 0.66 | 0.76 | 0.56
2006 576703 | 679675 | 473731 3305 | 3934 | 2677 | 10832 | 0.83 ]| 0.94 | 0.71
2007 538905 | 622531 | 455279 2911 | 3452 | 2370 8959 | 0.75| 0.85 ] 0.65
2008 427866 | 496569 | 359163 2839 | 3342 | 2336 8312 | 0.74 | 0.83 | 0.64
2009 445250 | 512840 | 377660 2801 | 3276 | 2327 7998 | 0.85 | 0.95 | 0.74
2010 442583 | 507153 | 378013 2435 | 2856 | 2015 6923 | 0.88 | 1.00 | 0.77
2011 437259 | 498930 | 375588 1936 | 2305 | 1568 6416 | 0.83 | 0.93 | 0.72
2012 483923 | 547332 | 420514 1679 | 2016 | 1342 6818 | 0.85| 0.95] 0.75
2013 334048 | 385401 | 282695 1427 | 1730 | 1124 6753 | 0.89 | 1.00 ] 0.79
2014 331292 | 382816 | 279769 1344 | 1617 | 1071 5493 | 0.74 | 0.83 | 0.65
2015 489151 | 553047 | 425255 1510 | 1797 | 1223 5817 | 0.80 | 0.90 | 0.70
2016 399050 | 460118 | 337982 1415 | 1707 | 1123 5764 | 0.71 | 0.80 | 0.62
2017 404425 | 466747 | 342103 1432 | 1751 | 1113 6033 | 0.65| 0.74 | 0.56
2018 366616 | 429815 | 303417 1781 | 2168 | 1393 6091 | 0.66 | 0.76 | 0.57
2019 442777 | 524227 | 361327 2040 | 2512 | 1568 5355 | 0.55 | 0.64 | 0.47
2020 312207 | 401788 | 222626 2434 | 3020 | 1847 4819 | 0.43 | 0.50 | 0.36
2021 270053 | 396036 | 144070 3054 | 3792 | 2315 4845 | 0.39 | 0.47 | 0.32
2022 4017 | 4978 | 3056

*SS3 model provides estimates of SSB only for females.

Sources and references
EWG 22-16
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5.2 SUMMARY SHEET FOR SOLE IN GSA 17

STECF advice on fishing opportunities

STECF EWG 22-16 advises that when MSY considerations are applied the fishing mortality
in 2022 should be no more than 0.24 and corresponding catches in 2023 should be no
more than 2000 tons.

Stock development over time

Catches have been around 2000 tons in the last five years before Covid-19 pandemic when
an almost 25% decrease in landings took place between 2019 and 2020 (1468 tons). A
slight increase occurred in 2021 (1580 tons). The assessment shows a female spawning
biomass of common sole follows a steady biomass to 2000 and a decreasing to 2010. In
the recent years, SSB followed an increasing trend reflecting its recovering status. The
last estimate of SSB in 2020 is 3440 tons. Fishing mortality is defined as the average F of
age classes 1 to 4. Fishing mortality to 2000 was low and fluctuating, increasing up to
2010, then following a decreasing trend until 2021, reaching the value of 0.18. Data
informing recruits estimates are only available since 2005 (first year of SoleMon survey
LFD). Since 2005, recruitment has shown an increasing trend; in the last year estimate
recruits are 86378 (x 1000s).

|
= I :

Figure 5.2.1 Common sole in GSAs 17: Trends in catch, recruitment, fishing mortality
and female SSB resulting from the SS3 model.

Stock and exploitation status
The current level of fishing mortality (0.180) is below the reference point Fusy+ (0.24). The

current assessment also estimates F2020 to have been below the reference point and below
or equal to Frransition for the period 2020-2021.
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Table 5.2.1 Common sole in GSAs 17: State of the stock and fishery relative to reference

points.
Status 2019 2020 2021
F / Fusy F > Fusy= F < Fusy= F < Fusy=
F / Fusy F < Fusy F < Fusy
Transition Transition Transition

* F40 as proxy of Fusy
Catch scenarios

The short-term forecast was performed up to 2023. The assumptions are given in Table
5.2.2, and results are given in Table 5.2.2b. Annual catch scenarios by gear are reported
in Table 5.2.3.

Table 5.2.2 Common sole in GSAs 17: Assumptions made for the interim year and in the

forecast.

Variable Value Notes
Biological Maturity, natural mortality and selectivity, based on
Parameters the average of 2019-2021

0.198 Average last 3-yr (2019-2020-2021) in apical F by
Fages 1-4 (2022) ) fleet + 3% reduction for ITA TBB fleet and 5.2% for

ITA OTB

SSB (2022) 4315t Stock assessment 1 January 2022
RageO _
(2022,2023) 128,456 Mean of the last 10 years (2012-2021)
Total catch .
(2022) 1769 t Predicted catch from ensemble model
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Table 5.2.2b Common sole in GSAs 17: Annual catch scenarios. All weights are in tonnes.

Frotal % Catch
. Total catch SSB % SSB
Basis (ages 1-4) «x [change**
(2023) (2023) (2023) change *

STECF advice basis
Fvsy / MAP 2000 0.238 4344 -3.35 +20.87
FMSY TransitionA~ 2125 0.258 4093 -5.40 +25.49
Fmsy lower* 1451 0.158 4529 474 -9.11
Fmsy upper* 2560 0.336 3782 -14.07 +38.16
Other scenarios
Status quo” 1741 0.198 4344 0.67 +9.06
F 80% of status quo 1451 0.158 4529 4.74 -9.11
F 90% of status quo 1599 0.178 4435 2.72 +1
F 110% of status quo 1876 0.218 4259 -1.31 +15.64
F 120% of status quo 2000 0.238 4175 -3.35 +20.87
F 130% of status quo 2125 0.258 4093 -5.40 +25.49

* F msy ranges were derived using the formula provided by STECF 15-09: Fusy upper iS assumed not to
be precautionary. STECF does not advise fishing at F>Fmsy

** 0% change in SSB 2023 to 2022

***Total catch in 2023 relative to catch in 2021.

AAFumsy Transition 1S based on a linear change in F from 2019 to Fusy in 2026

~ assumes a 3% reduction for ITA TBB fleet and 5.2% for ITA OTB
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Table 5.2.3 Common sole in GSAs 17: Annual catch scenarios by gear

Ftotal

e (T§8a2|3§atCh (agj§’ 1l ita GNs|iTA TBB |ITA OTB :$X gi\é

(2023)
STECF advice basis
Fusy/ MAP 2000 0.238 263 1093 381 198 66
Fmsy Transition 2125 0.258 280| 1161 404 210 70
Fmsy lower 1451 0.158 191 793 276 144 48
Fmsy upper+ 2560 0.336 337| 1399 487 253 84
Other scenarios
Status quo” 1741 0.198 229 951 331 172 57
F 80% of status quo 1451 0.158 191 793 276 144 48
F 90% of status quo 1599 0.178 211 874 304 158 53
F 110% of status quo 1876 0.218 247 1026 357 186 62
F 120% of status quo 2000 0.238 263 1093 381 198 66
F 130% of status quo 2125 0.258 280 1161 404 210 70

* F msy ranges were derived using the formula provided by STECF 15-09: Fusy upper is @assumed not to
be precautionary. STECF does not advise fishing at F>Fusy
AAFumsy Transition IS based on a linear change in F from 2019 to Fusy in 2026
~ 3% reduction for ITA TBB fleet and 5.2% for ITA OTB

Basis of the advice

Table 5.2.4 Common sole in GSAs 17: The basis of the advice.

Advice basis

Fmsy

Management plan

Quality of the assessment

The assessment performed during the meeting is an update from the one benchmarked in
GFCM in 2020 (FAO-GFCM, 2021). Results in terms of main output value are stable and
consistent with the benchmark and with the update of 2021.
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Figure 5.2.2 Common sole in GSAs 17: Assessment main outputs from benchmark, update
2021 and update 2022.

The interconnected diagnostic tests were considered acceptable and diagnostics scores
were used as weighting factor during ensemble procedure. However, overall diagnostics
for the CS (Cubic Spline) set (run 9 to 18) continue to deteriorate slightly compared to the
benchmark model leading to heavier emphasis in the ensemble of models assuming dome-
shaped selection for all fleets. This may represent a small increase in the risk of an
assessment with a cryptic biomass. Moreover, the approach taken to weight the individual
runs within the ensemble should be considered further as the science and experience
around ensemble modelling develops in international community.

Forecasts were performed on the ensemble using the median estimate from the delta
approximation (delta-MVLN) results for catch and SSB. Catches by fleet however could not
technically be estimated in this way yet and were taken as the median of only the 18
forecast runs. Therefore fleet catches may not sum to the total catches.

All 18 runs appear to be sensitive to the specification of growth and its uncertainty as is
usual for length based models with fixed growth functions.

Issues relevant for the advice

This stock is taken in a mixed fishery with Cuttlefish, Mantis Shrimp. Management of these
stocks should be considered simultaneously.

Both the ITA TBB and HRV DRB use identical fishing techniques but are differently classified
by member states. The effort reductions of 3% in F for the TBB fleet based on the effort
reduction by management in 2022 (the interim year) was only applied to the ITA TBB fleet
in line with the literal interpretation of the ToRs.
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Partial F by fleet has been provided as a proportion of F by fleet (Table 5.2.11). The catches
are dominated by Italian TBB and OTB, constituting 74% of the fishing mortality in the
last three years (2019-2021)

Reference points

Table 5.2.5 Common sole in GSAs 17: Reference points, values, and their technical basis.

Framework Re:;iricra]rtmce Value Technical basis Source
STECF EWG
MSY MSY Btarget * 4022 B40% 22‘16
approach Fusy* 0.238 |F at B40% from SS3 ensemble model STEZCZ:ZE6WG
B 2011 |Bages STECF EWG
p ti 22-16
Precautionary 5 _ Not Defined
PP Fiim Not Defined
Fpa Not Defined
MAP )
Not Def
MSY Brigger ot Defined
MAP Biim Not Defined
MAP Fusy | 0. 238 |F at B40% from SS3 ensemble model STEZ(élilE6WG
Management
plan MAP target
range Fusy | 0.161 |Based on regression calculation (see section 2)
lower
MAP target Based on regression calculation but not tested and
range Fusy | 0.332 -
presumed not precautionary
upper

*The reference points are expressed in relative terms as 40% of BO (Btarget) and the F that
brings the stock to Btarget. Moreover, both reference points are the median of the model
ensemble and therefore the absolute value could slightly change when updating the model.

Basis of the assessment
Table 5.2.6 Common sole in GSAs 17: Basis of the assessment and advice.

Assessment type Ensemble of SS3 models
DCF commercial data (catch), plus historical data from Fortibuoni e t al.

MUt aE 2017, LFDs, and scientific survey (SOLEMON) data.
Discards, BMS

landings*, Discards not included, discards negligible

and bycatch

Indicators

Other information
Working group STECF EWG 22-16
*BMS (Below Minimum Size) landings
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History of the advice, catch, and management

Table 5.2.7 Common sole in GSAs 17: STECF advice and STECF estimates of landings,
discards reported to STECF. All weights are in tonnes.

Year |STECF advice E:)?Ségt[:)eodnding Cat?c:STECF STECF S.TECF
. catch landings |discards
advice
2021 |Reduction of 1% of catch 1960 | 1588.6 1588.6
2022 | Reduction of 1% of catch 1960
2023 |F = Fumsy 2000

*STECF provides advice on catches where ever possible; discards are negligible for this stock
and are not included in this assessment

History of the catch and landings

Table 5.2.8 Common sole in GSAs 17: Catch and effort distribution by fleet in 2021 reported

to STECF.
2020 Landings Discards
Catch ITA TBB ITA OTB ITA Nets HRV GTR HRV DRB Other* ¢
60% 18% 13% 6% 3% <1%
(®) 952 290 209 90 43 5 negligible
7753 60159 64001 33198 2879 5147
Effort
Fishing days

* Slovenian (SVN) fleets not included in the assessment
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Table 5.2.9 Common sole in GSAs 17: History of commercial landing. All weights are in
tonnes. Effort in fishing days.

vear TANE TATE MR WS pe oo om oo gem D
1953 298.3 427.3 178.1 128.0 - - - - 1031.7 -
1954 457.6 655.4 273.2 196.2 - - - - 1582.3 -
1955 417.8 598.4 249.4 179.2 - - - - 1444.9 -
1956 499.4 715.2 298.1 214.2 - - - - 1726.9 -
1957  445.3 637.8 265.9 191.0 - - - - 1540.0 -
1958  438.7 628.3 261.9 188.1 - - - - 1516.9 -
1959  470.2 673.5 280.7 201.7 - - - - 1626.2 -
1960 516.6 739.9 308.4 221.6 - - - - 1786.4 -
1961 648.7 929.0 387.2 278.2 - - - - 2243.1 -
1962 740.2 1060.1 441.9 317.5 - - - - 2559.7 -
1963 601.1 860.9 358.9 257.8 - - - - 2078.7 -
1964  369.0 528.5 220.3 158.3 - - - - 1276.0 -
1965 371.5 532.1 221.8 159.3 - - - - 1284.7 -
1966  416.5 596.5 248.6 178.6 - - - - 1440.3 -
1967 461.9 661.5 275.7 198.1 - - - - 1597.2 -
1968  499.0 714.7 297.9 214.0 - - - - 1725.6 -
1969 377.8 541.1 225.5 162.0 - - - - 1306.4 -
1970 359.4 514.8 214.6 154.1 - - - - 1242.9 -
1971 303.0 434.0 180.9 129.9 - - - - 1047.8 -
1972 275.9 395.1 164.7 118.3 - - - - 954.1 -
1973 326.2 467.1 194.7 139.9 - - - - 1127.9 -
1974 376.4 539.0 224.7 161.4 - - - - 1301.5 -
1975 468.4 670.9 279.6 200.9 - - - - 1619.9 -
1976 574.1 822.2 342.7 246.2 - - - - 1985.2 -
1977 650.7 931.9 388.4 279.1 - - - - 2250.1 -
1978 554.9 794.8 331.3 238.0 - - - - 1919.0 -
1979  754.6 1080.8  450.5 323.7 - - - - 2609.7 -
1980 636.1 911.1 379.8 272.7 - - - - 2199.7 -
1981 319.6 457.7 190.8 137.2 - - - - 1105.2 -
1982 345.3 494.6 206.1 147.8 - - - - 1193.8 -
1983 470.1 673.3 280.6 201.8 - - - - 1625.8 -
1984 403.1 577.3 240.6 172.6 - - - - 1393.6 -
1985 440.4 630.7 262.9 188.6 - - - - 1522.6 -
1986 452.9 648.7 270.4 194.8 - - - - 1566.8 -
1987 755.0 1081.3 450.7 324.0 - - - - 2611.0 -
1988 567.8 813.2 339.0 243.5 - - - - 1963.5 -
1989 537.8 770.2 321.0 231.1 - - - - 1860.1 -
1990 351.6 503.5 209.9 150.5 - - - - 1215.5 -
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1991 335.1 479.9 200.0 143.4 - - - - 1158.4 -

1992 540.7 774.5 322.8 231.9 - - - - 1869.9 -
1993 572.8 820.3 341.9 246.1 - - - - 1981.1 -
1994  652.3 934.3 389.4 279.7 - - - - 2255.7 -
1995 560.9 803.3 334.8 240.8 - - - - 1939.8 -
1996 347.3 497.4 207.3 148.7 - - - - 1200.7 -
1997 355.9 509.7 212.4 152.3 - - - - 1230.3 -
1998 336.7 482.3 201.0 144.3 - - - - 1164.3 -
1999 363.8 521.0 217.2 155.8 - - - - 1257.8 -
2000 286.5 410.4 1711 148.7 - - - - 1016.7 -
2001 296.4 424.6 177.0 182.4 - - - - 1080.4 -
2002 276.3 395.7 165.0 210.7 - - - - 1047.7 -
2003 587.6 841.6 350.8 289.5 - - - - 2069.5 -
2004  463.1 398.7 453.7 217.8 - - - - 1533.3 257308
2005 700.2 373.1 558.8 287.7 - 0.9 5.1 0.2 1926.0 280102
2006 769.1 863.1 248.0 176.2 - 1.3 3.9 0.2 2061.8 249146
2007 520.5 691.6 226.1 185.0 - 1.9 6.4 0.2 1631.7 229672
2008 454.9 576.1 199.3 123.9 - 1.3 5.2 0.3 1361.0 207307
2009 573.7 849.5 284.1 266.5 - 1.0 9.0 0.2 1984.0 233961
2010 577.2 664.6 236.2 210.7 - 0.7 7.1 0.2 1696.5 221595
2011 732.4 414.1 224.3 281.5 - 0.6 12.0 0.3 1665.1 234506
2012  857.3 639.8 266.3 127.1 9.6 0.7 7.3 0.1 1908.3 247606
2013 291.2 545.2 241.8 182.6 21.5 1.6 12.2 0.5 1296.6 196468
2014  642.2 1059.9 283.3 121.6 29.9 1.1 12.4 0.4 2150.7 207119
2015 479.1 1177.5 293.4 171.2 49.2 1.3 11.2 0.0 2183.0 188817
2016 429.5 1026.5 503.9 105.8 44.7 1.3 9.4 0.1 2121.1 193818
2017  496.3 1273.6 337.6 152.8 44.9 2.1 10.8 0.1 2318.1 183528
2018 270.6 1094.0 392.8 139.8 38.3 0.8 8.9 0.2 1945.3 204200
2019 291.8 1093.4 381.2 124.7 41.9 0.7 10.4 0.3 1944.4 194145
2020 191.5 795.1 276.8 144.0 47.8 0.3 7.5 0.7 1463.7 167339
2021 208.7 951.6 290.0 89.8 43.3 0.2 4.8 0.2 1588.6 173137

*Values from 1953-1979 are catches obtained from ISTAT-IREPA revised by Fortibuoni et al., 2017.
**Values from 1980-2003 are catches from FAO FishStat). ***Values from 1980-2011 are catches
from FAO FishStat). ~Values in 2004-2021 are official catches from ITA DCF. ~~Values in 2012-
2021 are official catches in Zone A from HRV DCF. “~~Values in 2005-2021 are official catches from
SVN DCEF. ° Partition by fleet from 1953 to 2003 applying to the proportion (average ratio along the
years) observed in DCF data (2004-2019). °° Reconstruction from 1953 to 1980 applying a ratio
between ITA and HRV in the first 10 years of Fishtat] data.
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Summary of the assessment

Table 5.2.10 Common sole in GSAs 17: Assessment summary. Weights are in tonnes. ‘High’
and ‘Low’ represent 95% confidence intervals.

SSB _ F _ Recruitment _
Year Tonnes High Low ages High Low age 0 High Low
1-4 thousands

1961 7049 3640 12269 0.220 0.157 0.337 137496 92994 202424
1962 6536 3250 11636 0.269 0.188 0.424 136352 92373 200430
1963 5886 2767 10841 0.227 0.157 0.367 134649 91379 197788
1964 5585 2602 10401 0.135 0.095 0.215 133698 90803 196666
1965 5826 2886 10564 0.129 0.092 0.198 134336 91293 198026
1966 6129 3194 10828 0.141 0.101 0.212 135075 91840 199364
1967 6320 3376 11003 0.156 0.112 0.233 135510 92167 200105
1968 6376 3423 11041 0.170 0.122 0.254 135605 92269 200256
1969 6325 3374 10969 0.128 0.092 0.190 135449 92219 200006
1970 6503 3531 11143 0.118 0.086 0.174 135868 92477 200702
1971 6729 3717 11378 0.097 0.071 0.141 136347 92776 201503
1972 7052 3975 11730 0.086 0.063 0.123 137039 93152 202630
1973 7402 4240 12121 0.100 0.074 0.142 137746 93518 203689
1974 7602 4359 12369 0.115 0.085 0.164 138121 93719 204156
1975 7642 4339 12448 0.146 0.108 0.211 138212 93756 204147
1976 7456 4131 12281 0.187 0.136 0.274 137887 93588 203454
1977 7043 3754 11855 0.223 0.160 0.337 137077 93162 202003
1978 6499 3306 11266 0.197 0.140 0.303 135869 92504 200003
1979 6209 3109 10918 0.280 0.196 0.441 135139 92089 199002
1980 5613 2658 10232 0.247 0.170 0.399 133484 91042 196539
1981 5296 2461 9813 0.119 0.083 0.189 132465 90348 195295
1982 5665 2848 10154 0.120 0.086 0.183 133576 91131 197431
1983 6061 3222 10553 0.160 0.115 0.240 134661 91831 199172
1984 6171 3313 10666 0.137 0.098 0.203 134928 92021 199544
1985 6356 3463 10863 0.148 0.107 0.219 135359 92303 200245
1986 6443 3524 10966 0.152 0.110 0.225 135567 92428 200526
1987 6479 3535 11015 0.267 0.190 0.404 135643 92490 200613
1988 5901 3016 10399 0.211 0.148 0.328 134161 91607 198170
1989 5682 2851 10134 0.200 0.140 0.312 133521 91208 197345
1990 5598 2810 10008 0.126 0.089 0.194 133257 91035 197099
1991 5916 3115 10323 0.114 0.082 0.171 134144 91615 198649
1992 6293 3447 10728 0.183 0.132 0.273 135125 92213 200155
1993 6225 3365 10677 0.201 0.143 0.302 134965 92127 199750
1994 6032 3183 10477 0.238 0.168 0.366 134455 91834 198922
1995 5686 2886 10095 0.209 0.146 0.327 133478 91234 197462
1996 5543 2785 9916 0.125 0.089 0.193 133052 90948 196909
1997 5863 3090 10241 0.122 0.087 0.183 133954 91531 198485
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1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

6205
6541
6457
6208
5779
5295
4221
3525
2664
2400
1860
1913
1181
1145
1060
1467
1977
2900
2873
3232
2887
2820
3025
3440

3390
3664
3470
3153
2784
2471
1748
1491
1128
1125
824
1014
472
484
446
698
1014
1590
1451
1686
1379
1313
1404
1686

10611
10982
10886
11115
11250
11074
9914
8763
7227
6452
5402
5105
3923
3620
3434
4169
5185
7043
7523
8271
7985
7899
8355
9060

0.114
0.137
0.124
0.144
0.152
0.348
0.310
0.464
0.451
0.435
0.367
0.774
0.558
0.535
0.424
0.258
0.266
0.327
0.282
0.371
0.309
0.301
0.200
0.180

0.082
0.083
0.065
0.072
0.075
0.173
0.160
0.247
0.254
0.239
0.211
0.408
0.278
0.254
0.202
0.117
0.132
0.159
0.141
0.186
0.150
0.145
0.095
0.091
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0.168
0.215
0.206
0.248
0.263
0.609
0.520
0.726
0.688
0.667
0.538
1.183
0.948
0.929
0.752
0.487
0.481
0.583
0.495
0.642
0.560
0.559
0.377
0.326

90007
86967
82347
78366
75812
75223
63114
125175
42849
89198
39566
90614
44592
120754
103894
192444
82603
181789
72611
112998
121095
135008
166243
86379

36701
35292
33872
33416
34521
38781
36217
89210
23521
63000
25233
59344
24305
81374
63180
121293
47626
117518
40944
68816
73027
78323
98121
40613

235230
227925
212670
193530
172703
152036
114586
194885
78584
137089
64971
146119
76402
195563
180176
325761
147293
301412
130160
195184
210196
239851
288552
166466



Table 5.2.11 Common sole in GSAs 17: Partial F (% of total F) from 2005 when more detail
on catch is available.

Year ITA Nets ITATBB HRV GTR ITA OTB HRV DRB
2005 34.8% 18.7% 16.0% 30.4% 0.0%
2006 32.9% 41.0% 12.5% 13.6% 0.0%
2007 29.4% 41.1% 14.3% 15.1% 0.0%
2008 30.5% 41.3% 12.3% 15.9% 0.0%
2009 28.0% 41.9% 15.0% 15.1% 0.0%
2010 26.0% 34.1% 24.4% 15.6% 0.0%
2011 34.4% 21.2% 30.0% 14.4% 0.0%
2012 36.2% 31.4% 15.3% 16.3% 0.9%
2013 16.6% 35.4% 26.4% 19.1% 2.4%
2014 24.4% 46.8% 11.7% 14.9% 2.2%
2015 20.4% 53.0% 10.1% 13.9% 2.6%
2016 17.4% 46.1% 7.5% 26.0% 2.9%
2017 20.4% 54.5% 7.8% 15.1% 2.2%
2018 12.4% 53.3% 9.7% 22.0% 2.6%
2019 13.3% 53.9% 9.0% 20.9% 2.8%
2020 11.0% 49.9% 14.6% 20.0% 4.4%
2021 11.4% 57.4% 8.4% 19.4% 3.5%

Since partial F is not directly available from the ensemble model, the median from the 18
runs was used for the calculation. This approximation leads to a small discrepancy between
the sum of the partial F and the Fvrar coming from the ensemble (runs weighted differently
according to the diagnostic scores). For this reason, the group agreed to report partial F
as a ratio and not as an absolute F value.

Sources and references

EWG 22-16

FAO-GFCM. 2021. Report of the Working Group on Stock Assessment of Demersal Species (WGSAD). Benchmark
session for the assessment of common sole in GSA 17, Scientific Advisory Committee on Fisheries (SAC). Online
via Microsoft Teams, 12—16 April 2021.

Fortibuoni, T. et al. 2017. Fish and fishery historical data since the 19th century in the Adriatic Sea,
Mediterranean. Sci. Data 4:170104 doi: 10.1038/sdata.2017.104.
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5.3 SUMMARY SHEET FOR RED MULLET IN GSA 17 AND 18

STECF advice on fishing opportunities

Based on MSY considerations, STECF EWG 22-16 advises to decrease the total catch by
20.5% relative to the average catches in 2019-2021 equivalent to catches of no more than
3043 tons in 2023.

Stock development over time

The MEDITS biomass index was used to provide an index for change (Figure 5.3.1). The
stock shows a marked increase in recent years, especially from 2008. From 2008 the stock
has increased rapidly reaching its maximum in 2021 (well above the reference point Itrigger).
Based on the index value in the last two years relative to the previous three years the
increase in biomass in recent years is estimated to be 1.26 times.

MEDITS 17-18 Spawner biomass trend

125~

100~

6000 8000

Total catch (mt)
4000

2000

0
I

1995 2000 2005 2010 2015 2020
Year
Figure 5.3.1 Red mullet in GSAs 17 and 18: (top panel) MEDITS in GSAs 17-18 spawning
biomass index. The green dashed line represents Itrigger. The two red

segments represent the mean index of 2020-2021 and of 2017-2019.
(bottom panel) Catch by year and fleet.
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Stock and exploitation status

The fishing pressure proxy on the stock is higher than Fusy proxy (Figure 5.3.2), and the
stock size index is above MSY Btrigger proxy (Itrigger) (Figure 5.3.1).

Table 5.3.1 Red mullet in GSAs 17 and 18: State of the stock and fishery relative to
reference points.

2019 2020 2021
F / Fusy proxy F > Fusy F > Fusy F > Fusy
Status B >MSY Btrigger proxy B >MSY Btrigger proxy B >MSY Btrigger proxy

1.2 ~

Indicator ratio

0.2 4

o T T T T T T T T T 1
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Year

Figure 5.3.2 Red mullet in GSAs 17 and 18: Length indicator (mean length of fish in the
catch divided by MSY proxy reference length). The exploitation status is below
Fusy proxy when the indicator ratio value is higher than 1 (shown by the
dashed line).

Catch scenarios

ICES framework for category 3 stocks was applied (rfb rule, method 2.1, ICES, 2022). A
survey spawning biomass index was used as an indicator of stock development. The advice
is based on the recent catches, multiplied by the ratio of the mean of the last two index
values (index A) and the mean of the three preceding values (index B), a ratio of observed
mean length in the catch relative to the target mean length, a biomass safeguard, and a
precautionary multiplier. The stability clause was considered but not applied since the
change in catch is within the uncertainty cap.
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Table 5.3.2 Red mullet in GSAs 17 and 18: Basis for the catch scenarios. The figures in the
table are rounded. Calculations were done with unrounded inputs, and
computed values may not match exactly when calculated using the rounded
figures in the tables.

Last year catch C,.; (average catch in 2019-2021) 3830 tonnes
Stock biomass trend

Index A (2020, 2021) 67.6 kg / km?
Index B (2017, 2018, 2019) 53.7 kg / km?
r: Index ratio (A/B) 1.26
Fishing pressure proxy

Mean catch length (L,_;=L2021) 11.83
MSY proxy length (Lr-m) 13.41
f: multiplier for relative mean length in catches (L,_,/ 0.88
Lr=m 2021)

Biomass safeguard

Last index value (I021) 88 kg / km?
Index trigger value (Itrigger=1.4%*TI0ss) 12.21 kg / km?
b: index relative to trigger value, min{lx021/Irigger, 1} 1
Precautionary multiplier to maintain biomass above Biim wWith 95% probability

m: multiplier (generic multiplier based on life history) 0.9
rfb calculation*

Uncertainty cap (+20%/-30% compared to C,.;, only Not

considered if b>1) applied

Discard rate 34%
Catch advice for 2023 3043 tonnes

% advice change** -20.5%

* Cy+1y)=Cy x r x f x b x m limited by stability clause if applicable.
** Advice value for 2023 relative to the catch in 2019-2021 (3830 tonnes).

Basis of the advice

Table 5.3.4 Red mullet in GSAs 17 and 18: The basis of the advice.

Advice basis MSY approach (ICES category 3) Method 2.1

Management plan
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Quality of the assessment

Despite the exploration carried out during EWG 22-16 no run was considered suitable to
provide advice at this stage. The ICES category 3 Method 2.1 was applied. This involves
two reference points, a biomass MSY Btrigger proxy and Fmsy proxy. The biomass proxy
available from the MEDITS series shown above is considered robust (only spawners
considered), with good indication of sustainable exploitation in recent years. The Fmsy
proxy defining optimal exploitation rate is not considered particularly good for this stock
as length contrast is very limited (see Figure 5.3.2 above) and comparison of length and
F indicators (EWG 16-13) suggest the Length indicators are poor at informing F levels,
though they can sometimes be used to infer F change. For short living stocks, length
indicators tend to respond to recruitment more than exploitation rate.

Issues relevant for the advice
No additional relevant issues for the advice.
Reference points

Table 5.3.5 Red mullet in GSAs 17 and 18: Reference points, values, and their technical

basis.
Framework Rege(z)riirt\ce Value Technical basis Source
Biomass index trigger value (liigger), defined STECF EWG
MSY B as Iiwigger = liossX 1.4, where Iiess is the lowest] 22-16
MSY toger112.21 |observed historical spawning biomass index
5 h Py value from 1996 MEDITS in GSAs 17-18. In
pproac
kg / km?Z.
F 0.88 Lmean/LF=m; Mean catch length divided by MSY|STECF EWG
MSY proxy ' proxy reference length (Le=m). 22-16
Biim Not Defined
Precautionary Bpa Not Defined
approach Fiim Not Defined
Fpa Not Defined
Management SSBimgt Not Defined
plan Frnat Not Defined

Basis of the assessment

Table 5.3.6 Red mullet in GSAs 17 and 18: Basis of the assessment and advice.

Assessment type

Survey biomass trend applying the rfb rule for advice (ICES, 2022)

Input data DCF commercial data (catch) and scientific survey (MEDITS) data
Discards . .

and bycatch Discards included.

Indicators Length-based indicator

Other information

Working group

STECF EWG 22-16
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History of the advice, catch, and management

Table 5.3.7 Red mullet in GSAs 17 and 18: STECF advice and STECF estimates of landings,
discards reported to STECF. All weights are in tonnes.

method 2.1)

. . Predicted catch STECF
Year STECF advice Pred|cte<_:| Iandmgs_ corresponding to STIEC discard
corresponding to advice ) catch
advice s
2019 | F = Fmsy 5083| 4381
2020 |F = Fwmsy 6078 | 3250
2021 |F = Fusy 3285| 3861
2022 |F = Fusy 4279
MSY approach
2023 | (ICES category 3 3043

History of the catch and landings

Table 5.3.8 Red mullet in GSAs 17 and 18: Catch and effort distribution by fleet in 2021 as
estimated by and reported to STECF (DCF data, Albania and Montenegro
included only for catches).

2021
Wanted catch Discards
Otter Gillnets GTR Other
Catch tran 1 50/ 1 40/ t
97% o7 0% e
(t)
3506 3397 54.8 1.8 52 46
Effort 135 086 161 333 85 588
(Fishing
days)
Fishing days
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Table 5.3.9 Red mullet in GSAs 17 and 18: History of commercial landings; the official
reported values are presented by country. All weights are in tonnes. OTB Effort in fishing
days (OTB currently catches 97%).

Year T:-SVN HRV ITA 18 ALB MTN Total (Ofi-l;?\iig(zi:ys)
2006 3101 805 1934 185 47 6072 189181
2007 3298 950 1802 154 48 6252 165677
2008 3158 826 961 162 42 5149 157594
2009 2433 844 1031 187 40 4535 178099
2010 1796 792 646 113 38 3386 157246
2011 1890 1102 532 132 35 3691 149019
2012 1525 1262 2096 450 39 5372 169736
2013 1979 1102 1250 448 35 4814 172071
2014 2399 1168 1272 380 45 5265 153144
2015 2220 1144 1587 466 40 5457 148737
2016 2042 972 1448 475 41 4978 150419
2017 2672 1001 620 470 36 4799 161943
2018 2517 842 1004 347 43 4753 170204
2019 1733 748 775 373 40 3668 288445
2020 1261 762 466 333 26 2849 128052
2021 1582 773 679 399 28 3460 135086
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Summary of the assessment

Table 5.3.10 Red mullet in GSAs 17 and 18: Assessment summary. Weights are in tonnes.
‘High’ and ‘Low’ are 2 standard errors (approximately 95% confidence

intervals).

Vear Biomass Index Length Catch
Low Value High indicator tonnes

1996 6 9 11

1997 9 12 15

1998 7 9 11

1999 0 14 28

2000 10 13 16

2001 11 15 18

2002 4 11 19

2003 6 10 13

2004 6 12 19

2005 9 14 20

2006 5 16 27

2007 8 11 15

2008 16 22 29

2009 13 18 23

2010 14 21 27

2011 11 17 23 13 4581

2012 21 34 46 11 6167

2013 25 37 50 12 5146

2014 31 49 67 12 5874

2015 19 36 53 12 6211

2016 20 36 52 13 5566

2017 29 56 83 13 5887

2018 9 52 96 11 6353

2019 34 53 72 12 4381

2020 26 47 68 13 3250

2021 13 88 163 12 3861

Sources and references
STECF EWG 22-16

Carbonara P., Intini S., Kolitari J., Joksimovic A., Milone N., Lembo G., Casciaro L., Isabella
Bitetto, Zupa W., Spedicato M. T. & Sion L., 2018. A holistic approach to the age validation
of Mullus barbatus L., 1758 in the Southern Adriatic Sea (Central Mediterranean). Scientific
Reports, 8: 13219 https://doi.org/10.1038/s41598-018-30872-1

ICES. 2022. ICES technical guidance for harvest control rules and stock assessments for
stocks in category 2 and 3. In: Report of ICES Advisory Committee, 2022. ICES Advice
2022, Section 16.4.11. https://doi.org/10.17895/ices.advice.19801564
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5.4 SUMMARY SHEET FOR NORWAY LOBSTER IN GSAS 17 AND 18
STECF advice on fishing opportunities

STECF EWG 22-16 advises that when MSY considerations are applied the fishing mortality
in 2023 should be no more than 0.275 and corresponding catches in 2023 should be no
more than 2626 tons.

Stock development over time

The SPICT model accepted to assess Norway lobster in GSA 17-18 uses the most complete
data set fitted to the longest time series available covering also periods with high biomass
and low F, some stock declines and recoveries. The assessment shows a reduction in
B/Bmsy since 60s, with values consistently below 1 since mid-90s with an increase in the
last years. In terms of F/Fmsy the assessment indicates an increase since the early '90s
with values over 1 since mid-2000, and after 2010 shows a decrease, with Fin 2021 below
Fmsy.

3 | B~ - 5
Absolute biomass - h Absolute fishing mortality =
e o
=] il B 4 Lo =4
8.
=1 F © o B
. Lo 4 e g |
o &
8 4 = 2 © | FeoE s J
a g ot S [T
Fos E =o 8/
- 3 e &
-
=] 7 S 7 L - ;
Q - X o i’
8 - - g | :
= 8 :
o | L o - .
e T T T T T T = & T T T T T T T T T T T T
1970 1980 1980 2000 2010 2020 1970 1980 1990 2000 2010 2020 1970 1980 1980 2000 2010 2020
Time Time Time
B,/Busy
Relative biomass Relative fishing mortality
~ o ~
15
© - ©
o - =
0 - 0
=
2 - - I -
@ e o oS
- -
& e i
o . - A -
\'\/‘ o~
o St i -\J\A/‘/\/ \' N
- e § =
o o o
T T T T T T T T T T T T
1970 1980 1990 2000 2010 2020 1970 1980 1990 2000 2010 2020 5000 10000 15000
Time Time B
Production curve Time to Bmsy
=] o ST N ® — F=2xFmsy — Prior
8 Zﬂk\ S — F=125xFmsy © Post.
3] R = — F=1.05xFmsy o 7
o ® o F=1xFmsy
e B E £ o9 @ |
g - 5 & B
z
3 E E Z 5 <
g - £t - o o
2
Ch £ 84 o P
o ST
o S o |
T T T T T T - T T = T T T T
0.0 02 0.4 08 0.8 1.0 4 6 02 08 1.0 20
BIK Years to Bmsy n

Figure 5.4.1 Norway lobster in GSA 17 and 18. SPICT model main outputs.
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Stock and exploitation status

The status of the stock in 2021 using mean value by year, referred to the reference points
7874 and F is below Fmsy = 0.275 implying that F is also below Fwmsy

B is above Bmsy =

Transition.

Table 5.4.1 Norway lobster in GSA 17 and 18. State of the stock and fishery relative to

reference points.

Status 2019 2020 2021
F / Fmsy F > Fusy F < Fmsy F < Fmsy
B / Bumsy B < Bwmsy B > Bwmsy B > Bwmsy
F / FMsy Transition F <Fmsy Transition F<FMsy Transition

Catch scenarios

Table 5.4.2 Norway lobster in GSA 17 and 18. Assumptions made for the interim year and

in the

forecast.

Variable

Value Notes

Fages all (2022)

0.109 Harvest rate 2021 from surplus production model (SPICT)

Catch (2022)

998.5 t

Biomass 2022

9202 Biomass assuming F status quo in 2022

Table 5.4.3a Norway lobster in GSA 17 and 18: Annual catch scenarios. All weights are in

tonnes.
Basis Total catch Finsy SSB % SSB% Catch
(2023) (2023) |(2024) change*** Ichange#

STECF advice basis
FMSY 2626 0.275 9129 -1% +67%
F (HR) Transition A~ 2437 0253 9381 2% +64%
Fmsy lower 1833 0.184 10201 11% +52%
Fmsy upper 3460 0.379 8048 -13% +75%
Other scenarios
Zero catch 0 0 12827 39% -100%

Status quo 998.5 0.109 11204 22% +14

*** 0% change in SSB 2024 to 2022
#Catch in 2023 relative to Catch in 2021.

AAFumsy Transition IS based on a linear change in F from 2019 to Fusy in 2026
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Table 5.4.3 b Norway lobster in GSA 17 and 18: Annual catch scenarios by gears and GSA.
All weights are in tonnes.

Basis Total catch* Frsy** Catch 2023/Catch 2023
(2023) (all) (2023) GSA 17 GSA 18

STECF advice basis OTB FPO OoTB

Fusy 2626 0.275

FMSY lower 1833 O' 184

Fuisy upper 3460 0.379

In addition to the main catch advice for Norway lobster, further analysis based on splitting the whole
area into sub-areas and allocating catch based on the same exploitation rate across all sub areas
gives the following catch allocation for exploitation at Fmsy and FMST Transition.

Table 5.4.3 c Norway lobster in GSA 17 and 18: Annual catch scenarios by areas. All
weights are in tonnes. GSA 17 is split into three areas, Pomo/Jabuka Pit
(Depth greater than 100m in GSA 17, and the remaining area split East and
West as Kvarner and Ancona respectively.

B 2021

Fmsy from SPiCT Model (HR)
F (HR) Transition 2023 from F

2019 to Fmsy 2026
Catch 2023 at F= Fusy
Catch at F transition

Total GSA Ancona GSA
17-18 18
7976 251 404
0.28 0.28 0.28
0.26 0.26 0.26
2626 70 113
2437 64 103

Kvarner

1134
0.28

0.26
318
290

Pomo/
Jabuka Pit
6187

0.28

0.26
1732
1582

Basis of the advice

Table 5.4.4 Norway lobster in GSA 17 and 18. The basis of the advice.

Advice basis

Fusy

Management plan
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Quality of the assessment

All the diagnostics were considered acceptable.
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Figure 5.4.2 Norway lobster in GSA 17 and 18. SPICT model diagnostics

The retrospective analysis run on the SPiCT model showed consistent results in terms of
F/Fusy and B/Bwmsy, though not in terms of absolute values of F and biomass which as can
be seen in the figure are more difficult to estimate that the relative values. The revised
model shows less retrospective revision than last year’s assessment; with upward revision
of biomass and downward revision in F, the revisions are well within accepted limits.
Catches in 2021 are similar to 2020. It is common for stock assessments to show more
retrospective changes during periods of management change. The reduced confidence
intervals with respect to the previous assessment reflect less uncertainties of this model
and the improved retrospective suggests better stability.
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Figure 5.4.3 Norway lobster in GSA 17 and 18. Historical assessment results.

(Retrospective graph)

Issues relevant for the advice

The Norway lobster sub-area shows biomass indices strongly suggest that Ancona and
GSA 18 are still at a relatively poor state (Figure 5.4.4) with historically lower biomasses
in recent years (0.31 and 0.34 respectively; Table 5.4.5). In contrast the situation for
biomass in Kvarner and Pomo/Jakuba Pit is likely to be within acceptable limits (0.70 and
2.12 respectively; Table 5.4.5). Given this information on the state of the biomass it would
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be prudent to keep exploitation rates in line with local biomass, and in the case Ancona
and GSA 18 consider additional protective measures.

Fraction of biomass by sub area
(spline smoothing 0.5)
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Figure 5.4.4 Norway lobster in GSA 17 and 18. Relative Biomass 1994-2021 by sub-area
from smoothed MEDITS biomass data. Biomass in Ancona and GSA 18 are at historic lows
for the period, Biomass in Kvarner is below average, Biomass in Pomo/Jabuka Pit is above

average.

Table 5.4.5 Norway lobster in GSA 17-18 biomass by sub area.

Total GSA 17-18 | Ancona | GSA 18 | Kvarner Pomo[/DJitabuka
Average biomass 94-2021 6530 806 1187 1624 2912
B 2021 7976 251 404 1134 6187
B2021/B1994-2021 1.22 0.31 0.34 0.70 2.12
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Reference points

Table 5.4.5 Norway lobster in GSA 17 and 18. Reference points, values, and their technical

basis.
Framework | Reference point Value Technical basis Source
MSY MSY Btrigger 4409.24 MSY Btrigger = Bpa = Bim*1.4 | STECF EWG 22-16
approach Fmsy 0.275 F target (MSY reduced) STECF EWG 22-16
Biim 3149.46 Biim = 40% Bmsy
Precautionary Bpa 4409.2 Bpa = Bim *1.4
approach Fiim Not defined
Fpa Not defined
MAP MSY Btrigger MSY Btrigger = Bpa = Bim ¥1.4 |STECF EWG 22-16
MAP Biim Bim = 40% Bmsy STECF EWG 22-16
MAP Fmsy F target (MSY reduced) STECF EWG 22-16
Management
plan MAP taFrlget range |  0.184 STECF EWG 22-16
ower
MAP taFrget range 0.379 STECF EWG 22-16
upper

Basis of the assessment

Table 5.4.6 Norway lobster in GSA 17 and 18. Basis of the assessment and advice.

Assessment type Production model (SPICT)

DCF commercial data (landings), historical landings (FAO-GFCM and

MUt aE ISTAT), scientific survey (MEDITS) data

Discards, BMS landings¥*,

and bycatch From DCF data

Indicators

Other information

Working group STECF EWG 22-16

*BMS (Below Minimum Size) landings?
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History of the advice, catch, and management

Table 5.4.7 Norway lobster in GSA 17 and 18. STECF advice and STECF estimates of
landings, discards reported to STECF. All weights are in tonnes.

PlranlGize Predicted catch
. landings . STECF |STECF
Year |STECF advice . corresponding to - .
corresponding to : landingsdiscards
. advice
advice
F = Fmsy (reduced B<
2019 Bo.) 745 1247
F = Fmsy (reduced B<
2020 |y 785 834
F = Fmsy (reduced B<
2021 Boa) 1218 867
2022 |F = Fusy 1986
2023 |F = Fusy 2626

History of the catch and landings

Table 5.4.8 Norway lobster in GSA 17 and 18. Catch and effort distribution by fleet in

YEAR as estimated by and reported to STECF.

2021
Wanted catch Discards
OTB FPO t
0, o,
Catch (t) 0.89% 0.11%
587.5 74.3 0
. 130313.4 453.2
Nominal
Effort
(Days at sea GSA17-18)
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Table 5.4.9 Norway lobster in GSA 17 and 18. History of commercial landings; both
the official reported values are presented by country, official reported BMS
landings, STECF estimated landings and the TAC are presented. All weights

are in tonnes. Effort in days at sea.

y ITALY CROATIA ALBANIA Total Total
ear GSA17-18 GSA 17 GSA 18 landings Effort

1970 1270 1270

1971 1283 1283

1972 1397 1397

1973 1113 1113

1974 1098 1098

1975 1197 1197

1976 1520 1520

1977 2104 2104

1978 1469 1469

1979 1288 1288

1980 1116 1116

1981 1185 1185

1982 1407 1407

1983 1270 1270

1984 1219 1219

1985 2109 2109

1986 2350 2350

1987 2087 2087

1988 2836 2836

1989 2159 2159

1990 1890 1890

1991 2507 2507

1992 3151 3151

1993 3122 3122

1994 3366 3366

1995 3148 3148

1996 3558 3558

1997 3058 3058

1998 2426 2426

1999 1753 1753

2000 1864 1864

2001 1559 1559

2002 1252 1252

2003 2219 2219

2004 2279 2279| 256292.2
2005 3394 3394| 238583.3
2006 3107 3107 223146.0
2007 2775 344 2775 189204.1
2008 2654 408 2654 178527.1
2009 2800 303 2800 209530.5
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2010 2523 731 2523 178268.9
2011 1956 237 1956 166983.9
2012 1520 370 435 1955 198885.0
2013 1441 278 398 2117 227575.3
2014 981 343 400 1724 192153.6
2015 900 303 405 1608 182556.1
2016 757 237 411 1405 185499.1
2017 844 200 389 1433 196024.0
2018 1036 231 257 1524 218413.1
2019 769 265 213 1247 203901.5
2020 404 236 194 834 177132.9
2021 406 250 211 867 130313.4

* No landings in Slovenia. We report the effort for HRV from 2012 to 2021 only.

Summary of the assessment

Table 5.4.10 Norway lobster in GSA 17 and 11: Assessment summary. Weights are in tonnes. ‘High’ and ‘Low’
are 2 standard errors (approximately 95% confidence intervals).

Year if::lzzs High Low tf)?}tr:::s a fﬁs High Low
1970 14196 1267 0.09
1971 14746 1296  0.09
1972 15187 1362  0.09
1973 15628 1134  0.07
1974 16199 1102  0.07
1975 16696 1207  0.07
1976 16990 1540 0.09
1977 16823 1994 0.12
1978 16583 1506 0.09
1979 16778 1280 0.08
1980 17118 1132  0.07
1981 17509 1196 0.07
1982 17734 1379  0.08
1983 17840 1272 0.07
1984 18056 1275 0.07
1985 17998 2038 0.11
1986 17273 2313 0.13
1987 16631 2169 0.13
1988 15890 2703 0.17
1989 15066 2188 0.15
1990 14815 1943  0.13
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1991 14504 2494  0.17
1992 13587 3096 0.23
1993 12404 3151 0.25
1994 11242 3300 0.29
1995 10126 3201 0.32
1996 8920 3498 0.39
1997 7706 3069 0.4
1998 7043 2422 0.34
1999 7027 1825 0.26
2000 7314 1840 0.25
2001 7679 1553 0.2
2002 8406 1335 0.16
2003 8939 2105 0.24
2004 8863 2365 0.27
2005 8303 3257 0.39
2006 7183 3122 043
2007 6395 2771 043
2008 5829 2675 0.46
2009 5189 2793 0.54
2010 4505 2514  0.56
2011 4230 2031 048
2012 4076 2354  0.58
2013 3559 2425  0.68
2014 3300 1781 0.54
2015 3485 1601 0.46
2016 3865 1434  0.37
2017 4412 1446  0.33
2018 4958 1523 0.31
2019 5617 1246  0.22
2020 6678 873 0.13
2021 7976 878 0.11

Sources and references

EWG 22-16
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5.5 SUMMARY SHEET FOR EUROPEAN HAKE IN GSA 19

STECF advice on fishing opportunities

STECF EWG 22-16 advises that when MSY considerations are applied the fishing mortality
in 2023 should be no more than 0.211 and corresponding catches of hake in 2022 should
not exceed 468 tonnes.

Stock development over time

The SSB is increasing after 2016 while fishing mortality is decreasing.
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Figure 5.5.1 Hake (HKE) in GSA 19. Outputs of the ad4a assessment. SSB and catch are
in tonnes, recruitment in number (*000) of individuals.

Stock and exploitation status

Current Fbar= 0.335 is higher than Fo.1 (0.211), chosen as proxy of Fusy and as the
exploitation reference point consistent with high long-term yields. This indicates that hake
stock in GSAs 19 is over-exploited.

Table 5.5.1 Hake in GSA 19. State of the stock and fishery relative to reference points.

Status 2019 2020 2021

F/ Fusy F > Fmsy F > Fusy F > Fusy

F / FMSYTransition
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Catch scenarios

Table 5.5.2 Hake in GSA 19: Assumptions made for the interim year and in the forecast.

Variable Value Notes
F status quo (in the interim year 2022) is assumed
Fages 0-4 (2022) 0.335 Foar in the last assessment year (2021)
SSB (2022) 1924 SSB projection based on stock assessment
Rageo (2022, 2023) 50367 Geometric mean of the whole time series
Total catch (2022) 649 Catch at F status quo in 2022

Table 5.5.3 Hake in GSA 19: Annual catch scenarios. All weights are in tons.

Basis Total catch (agzt:g_ 4| sse % SSB | % Catch
Xk N
(2023) (2023) (2024) change change
STECF advice basis
Fvsy / MAP 468 0.211 2904 51 -10
FMSY Transition™” 678 0.320 2652 38 30
Fmsy upper* 627 0.292 2713 41 20
FmsY lower 325 0.142 3078 60 -38
Other scenarios
Zero catch 0 0 3479 81 -100
Status quo 706 0.335 2618 36 35

* Fupper is Not tested and is assumed not to be precautionary STECF does not advise fishing
at F>Fwsy

** 06 change in SSB 2024 to 2022

ATotal catch in 2023 relative to Catch in 2021.

A~NFmsy Transition is based on a linear change in F from 2022 to Fmsy in 2030

Basis of the advice

Table 5.5.4 Hake in GSA 19: The basis of the advice.
Advice basis Fmsy
Management plan

Quality of the assessment

This stock was assessed using a4d4a at the hake benchmark meeting of GFCM in 2019
(GFCM 2019), by STECF EWG 20-15 in 2020, by STECF EWG 21-15 in 2021 and by STECF
EWG 22-16 in 2022, on the basis of reconstructed data. Problems with retrospective
performance were encountered initially last year and to a greater extent this year. This
ada assessment uses a different model settings than the one used by EWG 20-15 and EWG
21-15 and has an improved stability compared to the last year updated assessment. The
conclusion that F>Fmsy is maintained by the present assessment (Table 5.5.1).
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Issues relevant for the advice

No additional relevant issues for the advice.

Reference points

Table 5.5.5 Hake in GSA 19: Reference points, values, and their technical basis.

Framework |Reference point| Value Technical basis Source
MSY Btrigger = NOt Defll’led
MSY approach STECF EWG
Fmsy 0.211 Fo.1 as proxy for Fusy 2022-16
Biim - Not Defined
Precautionary Bpa - Not Defined
approach Fiim - Not Defined
Fpa - Not Defined
MAP MSY Btriqqer - NOt Deﬁned
MAP Biim - Not Defined
MAP Fmsy 0.211 Fo.1 as proxy for Fusy SE%%;_Elng
Fh:llz?]agement MAP target range 0.142 Based on regression calculation (see| STECF EWG
Fiower ) section 2) 2022-16
Based on regression calculation but
MAP target range 0.292 |not tested and presumed not STECF EWG
Fupper f 2022-16
precautionary
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Basis of the assessment
Table 5.5.6 Hake in GSA 19: Basis of the assessment and advice.

Assessment type |Age based

Input data Landings at length to landings at age (age slicing)
Discards, BMS

landings*, Discards included

and bycatch

Indicators MEDITS in GSA 19

Other information

Working group

STECF EWG 2022-16

*BMS (Below Minimum Size) landings?

History of the advice, catch, and management

Table 5.5.7 Hake in GSA 19: STECF advice and STECF estimates of landings, discards
reported to STECF. All weights are in tons.

o Predicted catch
. landings : STECF| STECF
Year STECF advice ! corresponding to .
corresponding to . catch |discards
. advice
advice
2021 |F = Fmsy 379 522
2022 |F = Fwmsy 420
2023 |F = Fmsy 468

History of the catch and landings
Table 5.5.8 Hake in GSA 19: Catch and effort distribution by fleet in YEAR as estimated

by and reported to STECF.
2022 Wanted catch Discards
621 B&g\?\/? Gillnets Trammel nets Longlines 9
Catch . 6 % 10 % 20 %
Tons

30094 36496 61748 11101

Effort
Fishing days
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Table 5.5.9 Hake in GSA 19: History of commercial landings. All weights are in tonnes.
Effort is expressed in fishing days.

Year Italy GSA 19 |Total landings | Total Effort
2004 1299 1299 229455
2005 1271 1271 166921
2006 1629 1629 176066
2007 882 882 151657
2008 932 932 161885
2009 999 999 187026
2010 839 839 194831
2011 810 810 205963
2012 675 675 184899
2013 760 760 286251
2014 740 740 251228
2015 807 807 231839
2016 707 707 246118
2017 714 714 172937
2018 660 660 184900
2019 669 669 162061
2020 614 614 134108
2021 621 621 139439

Summary of the assessment

Table 5.5.10 Hake in GSA 19: Assessment summary. Weights are in tonnes. ‘High’ and
‘Low’ are 2 times the standard deviation (approximately 95% confidence intervals).

Recruitment SSB Fbar Catch

Year age 0 ‘000 (t) 0-4 (t)
2004 76443 1426 0.804 1409
2005 64670 1164 0.670 1018
2006 61241 1256 0.604 977
2007 50532 1336 0.604 988
2008 49805 1338 0.643 911
2009 48535 1301 0.673 952
2010 49289 1188 0.658 834
2011 49563 1105 0.611 731
2012 47037 1076 0.575 726
2013 37138 1152 0.582 775
2014 41341 1222 0.632 790
2015 53883 1067 0.683 748
2016 53923 1068 0.815 886
2017 52464 975 0.707 760
2018 44380 1007 0.567 665
2019 47756 1122 0.456 586
2020 40029 1356 0.383 601
2021 51566 1527 0.335 522

Sources and references
STECF EWG 22-16
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5.6 SUMMARY SHEET FOR RED MULLET IN GSA 19

STECF advice on fishing opportunities

While the assessment gives some indication of stock status, STECF EWG 22-16 is unable
to provide Fusy advice due to instability in the assessment. However, fishing at status quo
F corresponds to catches in 2023, of 214 tonnes.

Stock development over time

Catches recruitment and SSB of red mullet show a decreasing in the first few years.
Subsequently recruitment has remained relatively consistent over time, catches have
fallen slightly and SSB risen to midrange value in 2021. F has fluctuated but with a general
decline over the assessment, reaching a lowest value in 2021.

200000 -
150000 - 1
o
100000 - ——— ) é
50000 - ———— e e =]
O -
1500 -
1000 - S — L
N e — w
500 - T B
0- catches
ada
2000- N
) 8
1000 - N 5
{] -
15- =
h\ﬁ\h s = g -
1.0- S~ S ’ll‘
e =
05- ——— S g
OG - ] 1 1 ]
2005 2010 2015 2020

Figure 5.6.1 Red mullet in GSA 19: Trends in catch, recruitment, fishing mortality and SSB
resulting from the a4a model.

Stock and exploitation status

The current level of fishing mortality (0.31) is below the reference point Fo.1,
used as a proxy of Fusy (=0.51).
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Table 5.6.1 Red mullet in GSA 19: State of the stock and fishery relative to reference
points.

Status 2019 2020 2021

F/ Fusy F > Fwmsy F < Fwmsy F < Fwmsy

F / FMSYTransition

Catch scenarios

Table 5.6.2 Red mullet in GSA 19: Assumptions made for the interim year and in the

forecast.
Variable Value Notes
Fages 1-3 (2022) 0.31 F 2021 used to give F status quo for 2022
SSB (2022) 785.77 Stock assessment 1 January 2022
Rageo (2022,2023) 44200.51 Mean of 2012 to 2021
Total catch (2022) 215.24 Assuming F status quo for 2022

Biological parameters (maturity, natural mortality, mean weights) and fishery selection
taken as mean of the last three years

Table 5.6.3 Red mullet in GSA 19: Annual catch scenarios. All weights are in tonnes.

Basis Total catch* (agF::'f_ 3) SSB % SSB | % Catch
(2023) (2023) (2024) change*** | change”

STECF advice basis
20% reduction 175.73 0.25 1020.1 29.82 -17.22
10% reduction 195.24 0.28 990.11 26.01 -8.26
Status quo 214.26 0.31 961.27 22.34 +0.68
10% increasing 232.81 0.34 933.55 18.61 +9.4
20% increasing 250.9 0.37 906.57 15.40 +17.9
Other scenarios
Zero catch 0 0

**%* 04 change in SSB 2024 to 2022
ATotal catch in 2023 relative to Catch in 2021.

Basis of the advice

Table 5.6.4 Red mullet in GSA 19: The basis of the advice.

Advice basis F Status Quo
Management plan
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Quality of the assessment

Two assessment models have been tested, XSA and a4a, giving broadly consistent results
the period of the assessment. The models give a consistent view of a stock with declining
F and SSB and R that has been steady for a number of years. However, the model is
unstable in the last few years making the estimate of F and SSB in the last years
particularly uncertain. The assessment is not considered suitable for advice on specific
target values but use of status quo F give an indication of changes.
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Figure 5.6.2 Red mullet in GSA 19: Historical assessment results (final-year
recruitment estimates included). (Retrospective graph)

Issues relevant for the advice

Due to the instability on the retrospective and the bad fit with the survey the assessment

has been considered provisional and according to the precautionary approach able to
provide catch advice only in term of current fishing mortality level.
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Reference points

Table 5.6.5 Red mullet in GSA 19: Reference points, values, and their technical basis.

Framework Re;%riirt\ce Value Technical basis Source
MSY MSY Btriqqer NOt Deﬁned
approach Fmsy 0.51 Fo.1 @s proxy for Fusy STE2§f1E6WG
Biim Not Defined
Precautionary Bpa Not Defined
approach Bmsy Not Defined
Fpa Not Defined
MSY Btriqqer NOt Deﬁned
Biim Not Defined
STECF EWG
Management Fmsy 0.51 |Fo.1 as proxy for Fusy 22-16
plan target 0.34 |Based on regression calculation (see section 2) STECF EWG
range Fiower 22-16
target 0.70 Based on regression calculation but not tested and| STECF EWG
range Fupper ) presumed not precautionary 22-16

Basis of the assessment
Table 5.6.6 Red mullet in GSA 19: Basis of the assessment and advice.

Assessment type

Statistical catch at age a4a

Input data

data

DCF commercial data (landings and discards) and scientific survey (MEDITS)

landings*,
and bycatch

Discards, BMS

Discards included in the total catch

Indicators

Other information

Working group

STECF EWG 22-16

*BMS (Below Minimum Size) landings?

History of the advice, catch, and management

Table 5.6.7 Red mullet in GSA 19: STECF advice and STECF estimates of landings, discards
reported to STECF. All weights are in tonnes.

_ Predicted Ial_'ldings Predicted c_:atch STECF | STECF
Year STECF advice correspopdmg to correspopdmg to catch |discards
advice advice
2021
2022
2023 | No Advice
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History of the catch and landings

Table 5.6.8 Red mullet in GSA 19: Catch and effort distribution by fleet in YEAR as estimated by
and reported to STECF.

AL Wanted catch Discards
Otter .

Catch 219 Gillnets Trammel nets Other 0.05t

® trawl
69% 13% 18%
139439 30094 36496 61748 11101
Effort L.
Fishing days

Table 5.6.9 Red mullet in GSA 19: History of commercial landings; official reported
values are presented by gear. Only GNS, GTR and OTB contribute to the current fishery.

All weights are in tonnes.

Year Otter Gillnets Trammel other To’FaI _ToFaI Effort *
Trawl Nets landings (Fishing Days** )
2002 781.75 242.79 1248.13 | 2272.67 265099
2003 427.07 1152.26 872.43 2451.76 286466
2004 363.75 52.05 534.97 0.21 950.98 178370
2005 297.53 42.79 760.27 13.11 1113.7 147840
2006 566 64.69 240.93 15.75 887.37 161239
2007 287.76 54.73 189.52 9.12 541.13 134258
2008 348.32 68.53 29.26 1.7 447.81 144338
2009 389.81 114.08 16.13 9.49 529.51 169055
2010 283.53 220.02 13.13 21.44 538.12 180857
2011 371.51 172.9 25.01 18.93 588.35 185477
2012 309.32 145.86 20.77 7.32 483.27 163302
2013 110.49 119.17 41.28 3.5 274.44 213835
2014 102.65 122.85 23.7 1.83 251.03 226227
2015 189.43 65.02 28.94 20.22 303.61 209185
2016 165.54 95.17 17.15 0 277.86 227143
2017 197.42 57.52 39.99 0 294.93 157235
2018 285.44 1135 152.05 0 550.99 173677
2019 212.06 93.32 154.84 0.41 460.63 152675
2020 140.07 39.64 55.41 0.02 235.14 126191
2021 151.19 28.48 39.26 0 218.93 128370
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Summary of the assessment

Table 5.6.10 Red mullet in GSA 19: Assessment summary. Weights are in tonnes. ‘High” and
‘Low’ are 2 standard errors (approximately 95% confidence intervals).

Recruitment | SSB _ F )
Year age 0 High | Low tonnes High | Low | Catch tonnes ages 1-3 High | Low
thousands
2002 179067 1611.52 2261.66 1.44356
2003 127131 1119.16 1810.67 1.61886
2004 94984 755.77 1219.57 1.65798
2005 77876 518.79 757.55 1.48772
2006 70613 520.17 595.84 1.22772
2007 68512 530.27 514.81 1.04021
2008 67264 542.61 518.79 0.9936
2009 63627 510.08 523.66 1.07942
2010 57009 493.57 563.76 1.22415
2011 49474 390.91 478.12 1.28049
2012 43647 355.28 383.95 1.14395
2013 41072 375.57 306.02 0.89541
2014 42132 423.17 269.49 0.68896
2015 46305 469.25 266.24 0.59306
2016 51836 607.33 326.45 0.60322
2017 55508 599.96 370.53 0.68083
2018 54148 627.74 417.84 0.73709
2019 47364 675.38 401.29 0.66805
2020 37939 714.49 311.74 0.48825
2021 29069 762.1 212.81 0.31178

Sources and references

STECF EWG 22-16,
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5.7 SUMMARY SHEET FOR DEEP WATER ROSE SHRIMP IN GSAs 17, 18 AND 19

STECF advice on fishing opportunities

STECF EWG 22-16 advises that when MSY considerations are applied the fishing mortality
in 2023 should be no more than 0.75 and corresponding catches in 2023 should be no
more than 2352 tons.

Stock development over time

The Deep-water rose shrimp stocks in GSAs 17-19 shows increasing catch from 2014 to
2019, that slightly decrease in 2020-2021 and looks stable in the previous years.
Recruitment and SSB initially fluctuating then steeply increasing from 2014 to 2019, and
then both slightly decrease again. Fbar (0-2) increasing along most of the time series with
a more rapid increase in the last 3 years, and reach a maximum of 2.41 in 2021.

DPS
3e+06-

2e+06 -

08y

1e+06-

0e+00-
3000~

2000~

gss

1000~

0- ada
6000~
— Catch

4000-

yolen

2000~ —

(zZ-0)4

2005 2010 2015 2020

fmod: ~factor(replace(age,age>1,1))+s(year,k=7) gmod: ~factor(replace(age,age>1,1)) srmod: ~s{year,k=8)

Figure 5.7.1 Deep-water rose shrimp stocks in GSAs 17-19: Trends in catch, recruitment,
fishing mortality and SSB resulting from the a4a model.

Stock and exploitation status

The current level of fishing mortality (2.41) is more than 3 times the reference
point Fo.1, used as a proxy of Fusy (=0.746). F in 2020 is also higher than Fusy
Transition iNdicating progress to Fusy in 2026 is behind transition.
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Table 5.7.1 Deep-water rose shrimp stocks in GSAs 17-19: State of the stock and
fishery relative to reference points.

Status 2019 2020 2021
F / Fmsy F > Fmsy F > Fusy F > Fmsy
F/ Fmsy Transition F > Fmsy Transition | F > Fmsy Transition

Catch scenarios

Table 5.7.2 Deep-water rose shrimp stocks in GSAs 17-19: Assumptions made for
the interim year and in the forecast.

Variable Value Notes
Fages 0-2 (2022) 2.41 F 2021 used to give F status quo for 2022
SSB (2022) 2188 Stock assessment 1 January 2022
Rageo (2022,2023) 3022529 Mean of the last 3 years
Total catch (2022) 5015 Assuming F status quo for 2022

Biological parameters (maturity, natural mortality, mean weights) and fishery selection
taken as mean of the last three years

Table 5.7.3 Deep-water rose shrimp stocks in GSAs 17-19: Annual catch scenarios.
All weights are in tonnes.

Sacic Total catch* (agF:;a'sz) SSB % SSB | % Catch
(2023) (2023) (2024) change*** | change”
STECF advice basis
Fmsy 2352 0.75 4073 86.12 -54.33
I:MSY Transition A 3355.9 1.23 3201 46.27 -34.83
FMmsy lower 1701 0.49 5248 254.14 -56.91
Fmsy upper++ 2943 1.01 3993 169.46 -22.49
Other scenarios
Zero catch 0 0.00 7066 222.85 -100.00
Status quo 5073 2.41 2197 0.40 -1.49
Intermediate Options
F=F2019 * 0.8 4460 1.93 2493 13.93 -13.40
F=F2019 * 0.6 3736 1.45 2929 33.84 -27.44
F=F2019 * 0.4 2842 0.97 3619 65.34 -44 .81
F=F2019 * 0.2 1665 0.48 4807 119.62 -67.66

** Fupper IS Not tested and is assumed not to be precautionary STECF does not advise fishing at F>
Fmsy

*** 0% change in SSB 2024 to 2022

ATotal catch in 2023 relative to Catch in 2021.

AAFumsy Transition IS based on a linear change in F from 2019 to Fusy in 2026
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Basis of the advice

Table 5.7.4 Deep-water rose shrimp stocks in GSAs 17-19: The basis of the advice.

Advice basis Fusy
Management plan

Quality of the assessment

Both commercial catches and MEDITS survey index showed poor internal cohort
consistency except for age 0-1 in MEDITS. The historic assessment is stable, and the
assessment model was not modified. The retrospective analysis run on the a4a model
showed some instability in SSB and F, but only after 4 years removed, due to varying
survey signals and survey timing in recent years, however, all years in all retrospective
runs confirm F> Fmsy and that the F in 2021 is high. All the diagnostics were considered
acceptable.
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Figure 5.7.2 Deep-water rose shrimp stocks in GSAs 17-19: Historical assessment
results (final-year recruitment estimates included). (Retrospective graph)

Issues relevant for the advice

No additional relevant issues for the advice.
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Reference points

Table 5.7.5 Deep-water rose shrimp stocks in GSAs 17-19: Reference points, values, and their
technical basis.

Framework Re:;iriirtmce Value Technical basis Source
MSY MSY Btrigger Not Defined
approach Fmsy 0.746 |Fo.1 as proxy for Fusy STECF EWG
22-16
Blim
Precautionary Bpa
approach Bmsy
Fpa Not Defined
MSY Btrigger Not Defined
Biim Not Defined
Management Fmsy 0.746 |Fo.1 as proxy for Fusy STI52C2|i1E6WG
plan target 0.50 |Based on regression calculation (see section 2) STECF EWG
range Fiower 22-16
target 101 Based on regression calculation but not tested and| STECF EWG
range Fupper presumed not precautionary 22-16

Basis of the assessment

Table 5.7.6 Deep-water rose shrimp stocks in GSAs 17-19: Basis of the assessment and

advice.

Assessment type

Statistical catch at age

I
nput data data

DCF commercial data (landings and discards) and scientific survey (MEDITS)

Discards, BMS

landings*, Discards included in the total catch
and bycatch
Indicators MEDITS survey

Other information

Working group

STECF EWG 21-15

*BMS (Below Minimum Size) landings?

History of the advice, catch, and management

Table 5.7.7 Deep-water rose shrimp stocks in GSAs 17-19: STECF advice and STECF estimates
of landings, discards reported to STECF. All weights are in tonnes.

. Predicted Iahdlngs Predicted c'atch STECF | STECF

Year STECF advice corresponding to | corresponding to .
i ) catch |[discards
advice advice

2019 F = Fmsy 5086
2020 |F = Fusy 5215| 4029
2021 F = Fumsy 5227 4446
2022 |F = Fmsy 3092
2023 |F = Fusy 2352
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History of the catch and landings

Table 5.7.8 Deep-water rose shrimp stocks in GSAs 17-19: Catch and effort distribution by
fleet in YEAR as estimated by and reported to STECF.

2021 Wanted catch Discards
Catch 5108 Bottom trawl 100%
(t)
165180*
Fffort Fishing days

*ONLY FOR ITALY

Table 5.7.9 Deep-water rose shrimp stocks in GSAs 17-19: History of commercial
landings; official reported values are presented by country and GSA. All weights are in
tonnes. Effort in Fishing Days.

Catch Effort (fishing days)
country | ALB | HRV | ITA ITA ITA MNE Total HRV ITA ITA ITA SVN Total
GSA 18 17 17 18 19 17,18,19 17 17 18 19 17 17,18,19
2002 140 62 921 755 1877 0 | 220915 | 138899 | 131590 491404
2003 176 95 | 1278 661 2210 0 | 223216 | 107183 | 153810 484209
2004 153 62 | 1884 | 1197 3296 0 | 242276 87211 | 106719 436206
2005 169 230 | 1205 | 1271 2875 0 | 203974 79638 56199 831 339811
2006 315 316 | 1480 | 1264 3374 0 | 169108 85122 82371 963 336601
2007 198 | 370 678 880 621 2748 0 | 138377 70774 76509 1202 285660
2008 187 | 535 593 779 803 2897 0 | 130131 70654 76484 1254 277269
2009 262 | 657 | 1063 970 822 3774 0 | 137929 85892 88055 1205 311876
2010 236 | 845 | 1009 906 752 3747 0 | 136949 73021 90514 1263 300484
2011 209 | 920 784 | 875 606 3395 0 | 138540 68754 78239 1178 285533
2012 | 1170 | 719 742 530 | 496 3657 | 50835 | 116850 63411 60017 917 291113
2013 | 1210 | 670 62 746 355 3042 | 52973 97982 79244 | 45588 766 275787
2014 | 1430 | 744 95 645 | 430 3345 | 54650 97868 54851 48040 680 255409
2015 | 1290 | 140 62 665 634 2792 | 55076 85984 54774 51394 696 247228
2016 | 1460 | 176 230 | 1017 673 3556 | 33715 89376 60876 49784 812 233751
2017 | 1473 | 153 316 | 1152 738 33 3864 | 35649 96415 57053 52214 697 241331
2018 | 1275 | 169 678 | 2014 784 47 4967 | 56844 79551 62311 46672 692 245378
2019 962 | 315 593 | 2283 | 1046 44 5243 | 30997 65911 50169 32875 769 179952
2020 | 1026 | 370 | 1063 | 1841 683 16 4999 | 31916 56549 39509 25186 879 154039
2021 | 1034 | 535 | 1009 | 1684 847 5108 | 32400 60159 | 41734 30094 793 165180

*Effort data is reported under the Fishery Dependent Information (FDI) data call differs from effort previously
reported under the Mediterranean and Black Sea (MEDBS) data call. Effort time series refer to MEDBS before
2014 and to FDI from 2014 onward
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Summary of the assessment

Table 5.7.10 Deep-water rose shrimp stocks in GSAs 17-19: Assessment summary. Weights
are in tonnes. ‘High’ and ‘Low’ are 2 standard errors (approximately 95% confidence intervals).

Recruitment SSB F
Year age 1 High | Low High | Low | Catch tonnes High | Low
tonnes ages 1-3
thousands
2002 1369483 1814 756 0.85
2003 1571592 1924 911 1.05
2004 1776032 1878 1254 1.24
2005 1962427 1857 1134 1.38
2006 2129810 2093 1788 1.45
2007 2282465 2132 783 1.48
2008 2397240 2173 867 1.5
2009 2419753 2156 1361 1.55
2010 2316978 2074 1315 1.64
2011 2134871 1822 1851 1.74
2012 1977507 1739 723 1.79
2013 1936632 1667 1395 1.77
2014 2055282 1763 1566 1.69
2015 2321873 1975 2462 1.6
2016 2660476 2255 3123 1.56
2017 2947837 2550 3813 1.58
2018 3092065 2730 4932 1.69
2019 3097166 2595 5086 1.87
2020 3028801 2440 4029 2.12
2021 2941620 2199 4446 2.41

Sources and references

STECF EWG 22-16
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5.8 SUMMARY SHEET FOR GIANT RED SHRIMP IN GSA s 18, 19 AND 20
STECF advice on fishing opportunities

STECF EWG 22-16 advises that when MSY considerations are applied the fishing mortality
in 2023 should be no more than 0.37 and corresponding catches in 2023 should be no
more than 210 tons.

Stock development over time

According to the age slicing, catches of Giant red shrimp includes a large portion of not
fully mature specimens, therefore the SSB represents just around one third of the stock
biomass. SSB of Giant red shrimp show an increasing trend from 2012 to 2017 then
declining to just under 400 tonnes in 2021. Catches increase to 2017 and have declined
steadily until 2021. The assessment shows a general increase in the number of recruits to
2015, especially after 2012, declining to 2018 with recent years indicating a slight
increasing. Fbar (1-3) shows a slight general increase until 2018 declining until 2021 where
it reached a value of F of 0.828.
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Figure 5.1.1 Giant red shrimp in GSA 18, 19 and 20: Trends in catch, recruitment, fishing
mortality and SSB resulting from the a4a model.

Stock and exploitation status

The current level of fishing mortality (0.828) is 2 times the reference point Fo.1, used as a
proxy of Fusy (=0.371). .
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Table 5.1.1 Giant red shrimp in GSA 18, 19 and 20: State of the stock and fishery relative

to reference points.

Status

2019

2020

2021

F/ Fusy

F > Fusy

F > Fmsy

F > Fmsy

F / FMSYTransition

Catch scenarios

Table 5.1.2 Giant red shrimp in GSA 18, 19 and 20: Assumptions made for the interim year

and in the forecast.

Variable Value Notes

Fages 1-3 (2022) 0.828 F 2021 used to give F status quo for 2022
SSB (2022) 487 Stock assessment 1 January 2022

Rageo (2022,2023) 78755 Mean of the last 4 years

Total catch (2022) 392 Assuming F status quo for 2022

Biological parameters (maturity, natural mortality, mean weights) and fishery selection
taken as mean of the last three years

Table 5.1.3 Giant red shrimp in GSA 18, 19 and 20: Annual catch scenarios. All weights are

in tonnes.
Basis Total catch Frotal # SSB % SSB | % Catch
(2023) (ages 1-3) (2023)| (2024) |change*** [change”

STECF advice basis

Fmsy 210 0.37 635.60 30.64 -28.24

FMSY Transition A 367 0.77 470.14 -3.37 25.76

Fmsy lower 149 0.25 710.31 45,99 -49.15

Fmsy upper** 270 0.51 567.67 16.67 -7.55

Other scenarios

Zero catch 0 0.00 918.58 88.80 -100.00

Status quo 386 0.83 453.03 -6.89 32.14
191 0.33 658.24 35.29 -34.76
265 0.50 573.00 17.77 -9.24
330 0.66 506.32 4.06 12.84
359 0.75 478.25 -1.70 22.80

** Fupper IS NOt tested and is assumed not to be precautionary STECF does not advise fishing at F>

Fmsy

**%* 0% change in SSB 2024 relative to 2022

ATotal catch in 2023 relative to Catch in 2021.
ANFmsy Transition 1S based on a linear change in F from 2022 to Fusy in 2030
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Basis of the advice

Table 5.1.4 Giant red shrimp in GSA 18, 19 and 20: The basis of the advice.
Advice basis Fmsy

Management plan

Quality of the assessment

Data quality and biological parameters exploration were carried out in STECF 22-03
(STECF, 2022). Commercial catches showed better internal consistency than MEDITS
survey index. The quality of the cohort consistency in the MEDITS survey index might have
been impaired by the missing years in GSA 20, which is an area where high density is
observed. Data gaps in LFDs data for the catches, between 2003 and 2008, did not permit
to closely track the stock depletion by age classes, causing a smooth trend in Recruitment
and SSB for the first part of the time series. The retrospective analysis showed consistency
in the estimation of F. All the diagnostics were considered acceptable although survey data
residuals had a trend potentially caused by data quality. Catch reporting by GSA might not
reflect accurately the exploitation by GSA, especially due to the fleet displacement among
GSAs (D'Onghia et al., 2005). This should not have affected the quality of the assessment,
because vessels are likely to remained within the boundaries of the GSAs 18, 19 and 20
area, but impaired the calculation of the partial F (see section below).
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Figure 5.1.2 Giant red shrimp in GSA 18, 19 and 20: Historical assessment results
(final-year recruitment estimates included). (Retrospective graph)
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Issues relevant for the advice

Vessels targeting deep water shrimps may move around several GSAs, it is not therefore
realistic to estimate an accurate catch share solely basing on reported commercial data.
As a consequence, the estimated partial F provided in Table 5.1.10, where large oscillations
are observed, it is considered unreliable. In addition, controlling the exploitation level for
one single fleet over the entire assessed area might not result in improvement of the
overall stock status.
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Figure 5.1.3 Giant red shrimp in GSA 18, 19 and 20: partial F for GSA 18 compared to the
F for GSAs 18, 19 and 20.
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Reference points

Table 5.1.5 Giant red shrimp in GSA 18, 19 and 20: Reference points, values, and their
technical basis.

Framework Re;iriirt\ce Value Technical basis Source
MSY Btrigger Not Defined
MSY STECF
approach Fmsy 0.37 [Fo.1 as proxy for Fusy EWG 22-
16
Blim
Precautionary Bpa
approach Bwmsy
Fpa Not Defined
MSY Btrigger, Not Defined
Biim Not Defined
STECF
Fmsy 0.37 [Fo.1 as proxy for Fusy EWG 22-
Management 16
plan target Based on regression calculation (see section STECF
range 0.25 EWG 22-
2)
Flower 16
target Based on regression calculation but not STECF
range 0.51 : EWG 22-
Fupper tested and presumed not precautionary 16

Basis of the assessment

Table 5.1.6 Giant red shrimp in GSA 18, 19 and 20: Basis of the assessment and advice.
Assessment type Statistical catch at age
DCF commercial data (landings and discards) and scientific survey (MEDITS)

Input data data

Discards, BMS

landings*, Discards considered negligible.
and bycatch

Indicators

Other information

Working group STECF EWG 22-16
*BMS (Below Minimum Size) landings?
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History of the advice, catch, and management
Table 5.1.7 Giant red shrimp in GSA 18, 19 and 20: STECF advice and STECF estimates of

landings, discards reported to STECF. All weights are in tonnes.
Predicted landingsPredicted catch
Year STECF advice corresponding toicorresponding toSTECF S.TECF
. . catch |discards
advice advice
2021 | No advice 292
2022 | No advice
2023 F = Fmsy 210

History of the catch and landings
Table 5.1.8 Giant red shrimp in GSA 18, 19 and 20: Catch and effort distribution by fleet

in YEAR as estimated by and reported to STECF.

2021 Wanted catch Discards
Catch 292 Otter trawl Other Negligible
(9] 99.6% 0.4%
Effort 4698
Fishing days*

* fishing days relates exclusively to the metier "DWS”
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Table 5.1.9 Giant red shrimp in GSA 18, 19 and 20: History of commercial landings;
official reported values are presented by country and GSA. All weights are in tonnes.
Effort in Fishing Days.

Year ITALY ITALY GREECE MALTA MALTA ToFaI _ToFaI Effort *
GSA18 GSA19 GSA20 GSA20 GSA19 landings (Fishing Days** )

2003 |198 4 0 0 0 202

2004 |89 63 0 0 0 152

2005 |72 55 0 0 0 127

2006 |169 236 0 0 0 405

2007 |115 199 0 0 0 313

2008 |97 133 0 0 0 229

2009 |88 226 0 0 0 314

2010 |127 301 0 0 0 429

2011 |75 347 0 0 0 422

2012 |15 262 0 0 0 277

2013 |15 349 0 0 0 363 11283
2014 |8 320 18 0 0 346 13376
2015 |9 646 7 0 0 662 14647
2016 |14 690 27 0 0 731 21242
2017 |141 509 27 2 0 680 10820
2018 |176 162 33 1 3 374 13554
2019 | 106 157 37 8 3 310 10695
2020 |133 218 35 1 3 390 7995
2021 110 155 24 0 3 292 4698

*Effort data is reported under the Fishery Dependent Information (FDI) data call differs from effort previously
reported under the Mediterranean and Black Sea (MEDBS) data call. Effort time series refer to MEDBS before
2014 and to FDI from 2014 onward.

** fishing days relates exclusively from metier "DWS”
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Summary of the assessment

Table 5.1.10 Giant red shrimp in GSA 18, 19 and 20: Assessment summary. Weights are in

tonnes.
Recruitment "
Year age 1 tosnsl"zs Catch tonnes agesF 1-3 ggrAt'ilsi
thousands

2003 45830 326.71 187.09 0.73

2004 44494 313.14 202.98 0.70

2005 45957 313.14 207.55 0.70

2006 52848 323.04 226.26 0.72

2007 65362 362.79 269.19 0.78

2008 76416 287.01 253.19 0.86

2009 74822 291.68 279.91 0.94 0.28
2010 63377 370.43 382.67 0.99 0.34
2011 56872 317.75 331.23 1.00 0.22
2012 65721 282.68 288.82 0.98 0.07
2013 95499 372.46 337.83 0.96 0.03
2014 135525 546.89 490.73 0.96 0.03
2015 145625 578.47 576.54 1.00 0.01
2016 115994 473.07 536.49 1.07 0.02
2017 84628 579.54 660.87 1.12 0.32
2018 70941 437.14 475.12 1.13 0.63
2019 72171 368.37 381.00 1.07 0.44
2020 81201 453.83 385.25 0.96 0.45
2021 92534 372.27 292.09 0.83 0.45

* start from 2009 because of LFD availability

Sources and references

D’'Onghia, G., Capezzuto, F., Mytilineou, C., Maiorano, P., Kapiris, K., Carlucci, R., Sion,
L., et al. 2005. Comparison of the population structure and dynamics of Aristeus
antennatus (Risso, 1816) between exploited and unexploited areas in the Mediterranean
Sea. Fisheries Research, 76: 22-38. Elsevier.
https://linkinghub.elsevier.com/retrieve/pii/S0165783605001463 (Accessed 6 April
2022).

STECF. 2022. Scientific , Technical and Economic Committee for Fisheries ( STECF ) Quality
checking of MED & BS data and reference points (STECF-22-03). EUR 28359 EN,
Publications Office of the European Union, Luxembourg, 2022.
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5.9 SUMMARY SHEET FOR BLUE AND RED SHRIMP IN GSA s 18, 19 AND 20
STECF advice on fishing opportunities

While the assessment gives some indication of stock status, STECF EWG 22-16 is unable
to provide Fusy advice due to instability in the assessment. However, fishing at status quo
F corresponds to catches in 2023, of 194 tonnes.

Stock development over time

Recruitment of blue and red shrimp shows an overall oscillating pattern and a declining
trend since 2018. Spawning Stock Biomass (SSB) has also oscillated with an overall
decreasing trend and is in decline since 2018. Catch has been fluctuating between 100
and 400 tonnes with an overall increasing trend, while fishing mortality (Fbar (1-3)) has
been rising since 2018. It should be noted that the model hasn’t been able to adequately
capture (fit) the observed catch, either for the whole time series (2003-2021) or the
reduced one (final assessment, 2008-2021).
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Figure 5.5.1 Blue and red shrimp in GSAs 18, 19 & 20: Trends in catch, recruitment, fishing
mortality and SSB resulting from the a4a model.
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Stock and exploitation status

The current level of fishing mortality (0.914) is well above the reference point Fo.1, used
as a proxy of Fusy (=0.206).

Table 5.5.1 Blue and red shrimp in GSAs 18, 19 & 20: State of the stock and fishery
relative to reference points.

Status 2019 2020 2021

F/ Fusy F > Fumsy F > Fumsy F > Fusy

Catch scenarios

Table 5.5.2 Blue and red shrimp in GSAs 18, 19 & 20: Assumptions made for the interim
year and in the forecast.

Variable Value Notes

Fages 1-3 (2022) 0.914 F 2021 used to give F status quo for 2022
SSB (2022) 180.5 Stock assessment 1 January 2022

Rageo (2022,2023) 43882.7 Geometric mean of series (2008 to 2021)
[Total catch (2022) 196.1 Assuming F status quo for 2022

Biological parameters (maturity, natural mortality, mean weights) and fishery selection taken as
mean of the last three years

Table 5.5.3 Blue and red shrimp in GSAs 18, 19 & 20: Annual catch scenarios. All weights
are in tonnes. Catch advice is based on status quo fishing mortality (Fages1-3 (2022)) and
corresponding increase or decrease of the status quo fishing mortality by 10% and 20%
respectively.

Ftotal

. Total catch SSB % SSB% Catch
= (2023) (a(gzeoszé')” (2024)  |change*** [change~
STECF advice basis
20% reduction 166.76 0.731 217.06 20.28 -28.45
10% reduction 181.18 0.823 200.33 11.01 -22.26
Status quo 194.61 0.914 185.50 2.79 -16.50
10% increasing 207.13 1.006 172.29 -4.52 -11.12
20% increasing 218.81 1.097 160.51 -11.05 -6.11
Other scenarios
Zero catch 0 0 470.75 160.87 -100

*** 0% change in SSB 2024 to 2022

ATotal catch in 2023 relative to Catch in 2021.
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Basis of the advice

Table 5.5.4 Blue and red shrimp in GSAs 18, 19 & 20: The basis of the advice.

Advice basis

F status quo

Management plan

Quality of the assessment

Commercial catches and MEDITS survey index distributions showed poor internal
consistency, which was slightly improved when the first years of the time series (2003-
2007) were removed. The assessment could not capture the distribution of age0 of the
index, while residual patterns were slightly improved when age0 was removed from both
index and catch distributions. Overall, the model could not adequately capture the trends
of the observed catch time series.
uncertainty in fishing mortality, hence the estimated Fo.1 (Fvsy proxy) is not considered
reliable basis for advice. By contrast, all fits showed consistent stock status in term of F/
Fo.1 (F/Fmsy proxy) indicating overexploitation of the stock.
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Figure 5.5.2 Blue and red shrimp in GSAs 18, 19 & 20: Historical assessment results
(final-year recruitment estimates included). (Retrospective graph)
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Issues relevant for the advice

No additional relevant issues for the advice.

Reference points

Table 5.5.5 Blue and red shrimp in GSAs 18, 19 & 20: Reference points, values, and
their technical basis.

Framework Re;eoriigce Value Technical basis Source
MSY Btrigger Not Defined
MSY approach Fusy 0.206 |Fo 1 STEz(élilEGWG
Biim Not Defined
Precautionary Bpa Not Defined
approach Bmsy Not Defined
Fpa Not Defined
MSY Btrigger Not Defined
Biim Not Defined
Fmsy Not Defined
Management target Not Defined
plan
range I:Iower
target Not Defined
range Fupper

Basis of the assessment

Table 5.5.6 Blue and red shrimp in GSAs 18, 19 & 20: Basis of the assessment and advice.

Assessment type Statistical catch at age
DCF commercial data (landings and discards) and scientific survey

(MEDITS) data

Discards not included in the total catch (less than 0.3%)

Input data

Discards, BMS landings*,
and bycatch

Indicators

Other information
Working group

STECF EWG 22-16

*BMS (Below Minimum Size) landings?
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History of the advice, catch, and management

Table 5.5.7 Blue and red shrimp in GSAs 18, 19 & 20: STECF advice and STECF
estimates of landings, discards reported to STECF. All weights are in tonnes.

_ Predicted Iapdlngs Predicted c_atch STECFE | STECF
Year STECF advice corresponding to corresponding to .
. ) catches|discards
advice advice
2021 233.05
2022
2023 F = F status quo 194.61

History of the catch and landings

Table 5.5.8 Blue and red shrimp in GSAs 18, 19 & 20: Catch and effort distribution by fleet
in YEAR as estimated by and reported to STECF.

2021 Wanted catch Discards
Catch (¢ 300.52 Otter trawl 100% Otter trawl 100%

atch (1) ' 300.52 0.44

Effort 77436 Fishing days
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Table 5.5.9 Blue and red shrimp in GSAs 18, 19 & 20: History of commercial landings;
official reported values are presented by country and GSA. All weights are in tonnes. Effort
of OTB in Fishing Days.

ITA ITA GRC Total | Total Effort *

Year GSA18 | GSA19 | GSA20 | landings | (Fishing Days)
2003 - 132.67 - 132.67 -
2004 4.81 41.19 - 46.00 -
2005 8.18 | 120.55 - 128.73 -
2006 | 21.75 | 437.57 - 459.32 -
2007 | 14.17 | 359.65 - 373.82 -
2008 4.63 | 201.85 - 206.48 -
2009 | 14.07 | 225.08 - 239.15 -
2010 | 21.59 | 206.53 - 228.12 -
2011 | 24.84 | 159.99 - 184.82 -
2012 433 | 263.39 - 267.71 -
2013 4.41 242.60 - 247.01 112436
2014 2.70 | 299.46 - 302.16 92405
2015 | 10.47 | 78.97 - 89.44 95295
2016 | 16.76 | 103.02 - 119.78 98369
2017 | 36.31 | 27.63 - 63.94 95311
2018 | 67.94 | 335.59 - 403.53 99959
2019 | 51.95 | 405.93 - 457.88 88474
2020 | 36.22 | 204.55 - 240.77 70337
2021 | 37.58 | 252.84 | 10.10 | 300.52 77436

* Effort time series refer to FDI
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Summary of the assessment

Table 5.5.10 Blue and red shrimp in GSAs 18, 19 & 20: Assessment summary. Weights
are in tonnes.

Recruitment
SSB Catch F
Year age 1
tonnes tonnes ages 1-3

thousands
2008 41906.73 380.61 128.09 0.269
2009 47717.61 431.18 206.85 0.369
2010 54043.17 414.41 239.54 0.446
2011 49172.29 393.47 246.85 0.489
2012 39648.12 333.73 242.00 0.550
2013 31255.16 264.87 227.33 0.644
2014 29637.35 204.43 179.03 0.671
2015 32031.74 191.94 131.47 0.555
2016 48887.45 246.44 118.83 0.411
2017 62858.22 351.72 148.90 0.363
2018 64925.32 429.51 230.60 0.443
2019 52631.75 408.63 332.45 0.638
2020 38973.09 292.26 322.67 0.831
2021 38382.60 197.40 233.06 0.914

Sources and references

STCEF EWG 22-16: Stock assessments in the Adriatic, Ionian and Aegean seas
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5.10 SUMMARY SHEET FOR STRIPED VENUS CLAM IN GSAs 17-18

STECF advice on fishing opportunities

STECF EWG 22-16 does not have sufficient information to provide catch advice regarding
the Striped Venus Clam in GSA 17 and 18 for 2023.

Stock development over time

Striped Venus clam has been evaluated by district located along the Italian coast (Figure
5.10.1). Catches of the Striped Venus Clam (SVE) show a decreasing trend since the start
of the fishery (Figure 5.10.2). The fishery independent Biomass Index (BI) from survey
data, used as the biomass of individuals with a total length greater than 25mm per metre
square, was only partially correlated to landings data (Figure 5.10.2). In fact, BI shows
strong variability and inconsistent trends over short periods. However, BI values for the
past 4 years are in line with historical survey data for most of the Italian maritime districts.
However, both landings and BI of the Striped Venus Clam are low in the maritime districts
of Monfalcone, Manfredonia and Barletta likely as a result of significant disturbance events
and coastal anthropization. Nine of the maritime districts have been assessed and F/Fwmsy
is shown in Figure 5.10.3, most show that recent exploitation is lower than historic
exploitation, except for AC = Ancona and Civitanova Marche, SB = San Benedetto del
Tronto and OR = Ortona.

Consortia

D CoGeMo Barletta

mﬂ CoGeMo Monfalcone
CoGeMo Nord Gargano

45°N A

CoGeMo Pesaro
CoGeMo Ravenna
44°N A
CoGeMo Rimini
CoGeVo Abruzzo
CoGeVo Ancona
43°N A
CoGeVo Chioggia
CoGeVo Civitanova
CoGeVo Frentano
42°N 4 CoGeVo Termoli
CoGeVo Venezia

CoVoPi San Benedetto

LT S s e

Figure 5.10.1. Striped Venus Clam in GSA 17 & 18: Geographical location of the Italian
Consortia through GSA 17 and 18.

116



24 A 'y Sege0 0
9] LY Sl s = : $0e%%00q0000

AD 20| [ON" 1O

VY €0

18 #0

(=]
lU'I
n
m
(=3
S >
g )
o
Q o
[ i
Q
® &
o
04 o
_‘21 i Yy 0O P ® o9 g
4 A o
21 l‘ Ady ,A, Ak A g
21 .- » %
-4
41 A O 2
2] A Ady LA, AA =
5] & v e oV, ="
-4
4 o 1=
S- = =N el I;
-2 4
-4 >
4 =
24 OO ,. L] o
0 Lo - - . o N
2] >
1980 1990 2000 2010 2020
Year
M1 M3 M5 Reconstructed e N 4 Y
Management
M2 M4 M6

Figure 5.10.2 Striped Venus Clam in GSA 17 & 18: Trends in landings and biomass index
(g of clams greater than 25mm per metre square). Values are scaled around the mean for
each of the twelve maritime districts, from north to south, in which the striped Venus calm
is targeted by hydraulic dredges (GSA17: MO = Monfalcone, CV = Chioggia and Venezia,
RA = Ravenna, RI = Rimini, PE = Pesaro, AC = Ancona and Civitanova Marche, SB = San
Benedetto del Tronto, PC: Pescara, OR = Ortona, TE = Termoli; GSA18: MA = Manfredonia,
BA = Barletta). Different background colours indicate changes in national management
and changes in daily quota per vessel per day. White dots indicate reconstructed landings,
white squares are observed landings and black dots refer to the Biomass Iindex (BI).
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Stock and exploitation status

F over the past three years (2019-2021) of the nine maritime districts analysed is below
or close to MSY (Table 5.10.1), except for Ancona and Civitanova Marche, for which F was
constantly over Fusy in the past three years. The recent F and catch, over the last three
years (2019-2021), are lower or close to the estimated reference points (Table 5.10.2).

Table 5.10.1 Striped Venus Clam in GSA 17: State fishery relative to Fusy for each of the
nine maritime districts assessed

Maritime District Status 2019 2020 2021
Chioggia and Venezia F/ Fusy | F < Fwsy | F < Fmsy | F < Fumsy
Ravenna F/ Fusy | F < Fwsy | F < Fusy | F < Fusy
Rimini F/ Fusy | F < Fwsy | F < Fusy | F < Fmsy
Pesaro F/ Fusy | F < Fwsy | F < Fusy | F < Fusy
Ancona and Civitanova Marche | F/ Fwsy | F > Fmsy | F > Fusy | F > Fusy
San Benedetto del Tronto F/ Fuwsy | F < Fmsy | F < Fwsy | F < Fmsy
Pescara F/ Fusy | F < Fwsy | F < Fuwsy | F < Fumsy
Ortona F / Fwmsy F < Fmsy F < Fwmsy F < Fmsy
Termoli F/ Fusy | F < Fwsy | F < Fusy | F < Fusy

Table 5.10.2. Striped Venus Clam in GSA 17: Exploitation rate and fishing mortality relative
to reference points for each of the nine maritime districts assessed. Recent average =
2019-2021

Stock Frecent/Fumsy | Crecent/Cwusy
Chioggia and Venezia 0.416 0.538
Ravenna 0.418 0.531
Rimini 0.493 0.724
Pesaro 0.49 0.721
Ancona and Civitanova Marche 0.844 0.927
San Benedetto del Tronto 0.665 0.99
Pescara 0.601 0.897
Ortona 1.012 0.985
Termoli 0.392 0.558

Catch scenarios

Given the limited amount of information regarding landings and biomass indices, And the
known short term volatility of stock numbers due to environmental influences, it is not
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possible to give 2 year ahead catch predictions (for 2023), so no catch scenarios were
considered.

Basis of the advice
Table 5.10.2 Striped Venus Clam in GSA 17 & 18: The basis of the advice.

Advice basis Fmsy
Management plan

Quality of the assessment

12 Maritime districts have been evaluated assuming recent catch proportions provide a
guide to historic catch proportions. Three districts were not evaluated fully. Monfalcone
maritime districts were not evaluated due to the lack of catches in the last 4-5 years, likely
resulting from significant disturbance events and coastal anthropization. Manfredonia and
Barletta's maritime districts were not evaluated over the full time period because Fishstat]
FAO dataset used to reconstruct the data in the old period is only available for GSA 17 and
not for GSA 18.

The retrospective analysis showed consistency in the estimation of fishing mortality
relative to Fwsy (Figure 5.10.2). However, survey data is scant, with short time series
intersperse among periods with no information, which given the high stochastic variability
in stock biomass, hampers the model fitting and inferences concerning stock biomass.
These trends are correlated to changes in Italian management of the fishery, which has
reduced the daily quota from 2.5 tons per day per vessel to 0.4 tons per day per vessel
over the years. Alongside daily quota reduction, also the number of vessels, fishing days
and fishing grounds were reduced. Therefore, the present model outputs have to be taken
with caution and are indicative of the exploitation levels in each maritime district where
the analysis was conducted.

120



CcVv

RA

RI

2.0+

1.5

1.0

0.5+

VWA

W

RE

AC

SB

2.0+

1.5 1

A

F/Fusy

1.0

0.5+

VAV

PC

OR

TE

2.0+

1.5 1

1.0

0.5+

,\/‘v\?ﬁ

A N\V

\/"\/

Figure 5.10.3 Striped Venus Clam in GSA 17: Historical assessment results of Fishing
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Issues relevant for the advice

SVE, Chamelea gallina (Linnaeus, 1758), is an infaunal filter-feeder clam of the Veneridae
family (Bivalvia: Lamellibranchiata: Veneridae) that inhabits the fine well-sorted sand
(Péres and Picard 1964). It is widespread in the Mediterranean and Black Seas and along
the eastern Atlantic coast at depths ranging from 0 to 12 m. Within the Adriatic Sea
(GSA17 and GSA18), the resource is distributed along a narrow strip (max 2NMI from the
coast) with densities decreasing as a function of sediment grain size characteristics and is
particularly abundant in the central western Adriatic Sea, where the massive Po River
outflow and the currents flowing along the Italian coast provide abundant resources (Orban
et al., 2007).

Given its habitat, the Striped Venus Calm is subject to important stochastic fluctuation due
to environmental and anthropogenic disturbance. These events have frequency and
intensity that greatly vary along the Eastern Italian coast, thus creating different outcomes
by maritime district that should be considered individually. Environmental characteristics
and hydrodynamic regimes along the Western Adriatic Sea are not uniform and striped
Venus clam stocks can have different population dynamics over time and space. In
particular, both landings and survey data show larger populations characterising the
central Adriatic Sea with generally low reported landings and densities of clams in the
north and south (Figure 5.10.4).

The first hydraulic dredgers in Italy entered service in the Adriatic Sea in the early 70s and
a few years exceeded the traditional dredges operated by hand because the catches and
economic returns were much higher. In 1974, the Italian vessels targeting SVE amounted
to 383 boats. This fleet reached around 50 thousand tons in those years in 1975. Ten
years later dredges had increased to 607 in the same area, peaking at 778 in 1993. Then,
the fleet started decreasing as a consequence of European, National and Regional
management plans, which led to a reduction of fishing capacity from 665 Adriatic vessels
in 1998 to 585 ships in 2002 (plus 65 boats authorised to catch and sell Callista chione
only). In 2021 the number of vessels allowed to fish SVE remains nearly unchanged.
Alongside vessel reduction, the daily quota per vessel and the maximum number of days
per week lowered over the years from 2500 kg in 1986 to 600 kg in 1989 and to 400 kg
in 2017 (DM 27/12/2016, transposing EU Regulation 2376/2016).

Since 1995, the Italian management of the fishery is entrusted by the MIPAAF to the
Bivalve Molluscs Management Consortia, established under Ministerial Decree (MD)
44/1995 and 515/1998 and recognised by the Ministry of Agriculture, Food and Forestry.
The operational procedures and the prerogatives of the Consortia are defined by the
Ministerial Decree of 22 December 2000 that amends DM 21/7/1998, which regulates the
fishing of bivalve molluscs based upon the principle that, given the heterogeneity of
environmental realities along the Italian coast, Consortia are better suited to locally
manage the effort and other conservation strategies for achieving National and European
targets by adopting ad hoc management strategies and imposing more restrictive
measures as a function of stock size and resilience (Lucchetti et al., 2022).

122



Reference points

Fishing mortality from the nine districts with CMSY models are expressed relative to Fmsy
and there therefore directly related to Fvsy reference points by district

Basis of the assessment

Table 5.10.6 Striped Venus Calm in GSA 17 & 18: Basis of the assessment and advice.

Assessment type Surplus production model (CMSY/BSM)
Input data DRESS data plus observed (consortia’s official landings records) and
estimated landings (fishstat landings)

|aDrI1$é(|:ﬁ;dsi, BMS Discards not available, BMS are returned at sea with more than 90% survival
' rate

and bycatch

Indicators g of individuals above 25mm in length per metre square

Other information |No advice is given

Working group STECF EWG 22-16

*BMS (Below Minimum Size) landings

History of the advice, catch, and management
Catch advice is not provided.

History of the catch and landings

Table 5.10.8 Striped Venus Clam in GSA 17 & 18: Catch and effort distribution by fleet in
2021 as estimated by and reported to STECF.

2021 Wanted catch | Discards
Catch DRB
21082 0
(t) 100%
56749
Effort —
Fishing days
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Table 5.10.9 Striped Venus Clam in GSA 17 & 18: History of commercial landings for each
of the twelve Italian maritime districts in which the striped Venus calm is targeted by
hydraulic dredges (GSA17: MO = Monfalcone, CV = Chioggia and Venezia, RA = Ravenna,
RI = Rimini, PE = Pesaro, AC = Ancona and Civitanova Marche, SB = San Benedetto del
Tronto, PC: Pescara, OR = Ortona, TE = Termoli; GSA18: MA = Manfredonia, BA =
Barletta), and Croatia (HRV); official reported values are presented by country and GSA.
All weights are in tonnes. Effort in Fishing Days. <> indicates values obtained from total
landings by the use of recent catch shares.

GSA17 GSA18 GSA17
Total Effort *
Year ITA ITA Total landings
MO CV RA RI PE AC SB PC OR TE MA BA HRV (Fishing Days )
1974 <362> <5295> <941> <2540> <4345> <5317> <2694> <4055> <833> <313> 26695
1975 <663> <9715> <1727> <4660> <7972> <9754> <4942> <7439> <1528> <574> 48973.01
1976 <503> <7373> <1311> <3537> <6050> <7402> <3750> <5646> <1159> <436> 37166.98
1977 <155> <2266> <403> <1087> <1860> <2275> <1153> <1735> <356> <134> 11424
1978 <122> <1781> <317> <854> <1461> <1788> <906> <1364> <280> <105> 8976.02
1979 <276> <4043> <719> <1939> <3318> <4059> <2057> <3096> <636> <239> 20381
1980 <353> <5166> <918> <2478> <4239> <5186> <2628> <3956> <812> <305> 26041.02
1981 <256> <3751> <667> <1799> <3078> <3766> <1908> <2873> <590> <222> 18910.01
1982 <369> <5402> <960> <2591> <4433> <5423> <2748> <4137> <849> <319> 27231
1983 <465> <6804> <1210> <3264> <5583> <6831> <3461> <5210> <1070> <402> 34300.01
1984 <516> <7563> <1345> <3628> <6206> <7593> <3847> <5792> <1189> <447> 38126
1985 <331> <4843> <861> <2323> <3974> <4863> <2464> <3709> <762> <286> 24414.99
1986 <339> <4966> <883> <2382> <4075> <4986> <2526> <3803> <781> <293> 25034
1987 <467> <6833> <1215> <3278> <5607> <6860> <3476> <5232> <1074> <404> 34445.01
1988 <430> <6298> <1120> <3021> <5168> <6324> <3204> <4823> <990> <372> 31751.01
1989 <383> <5613> <998> <2692> <4606> <5635> <2855> <4298> <883> <332> 28295
1990 <272> <3979> <707> <1909> <3265> 2289 <2024> <3047> <626> <235> 18586.87
1991 <344> <5042> <896> <2418> <4137> 995 <2565> <3861> <793> <298> 21644.31
1992 <426> <6235> <1109> <2991> <5117> 2618 <3172> <4775> <981> <368> 28156.88
1993 <328> <4808> <855> <2306> <3946> 3100 <2446> <3682> <756> <284> 22792.89
1994 <224> <3279> <583> <1573> <2690> 1871 <1668> <2511> <516> <194> 15298.96
1995 <404> <5919> <1052> <2840> <4858> 5607 <3011> <4533> <931> <350> 29851.36
1996 <430> <6302> <1120> <3023> <5171> 5175 <3206> <4826> <991> <372> 30986.51
1997 <344> <5031> <894> <2413> <4129> 4090 <2559> <3853> <791> <297> 24696.1
1998 <343> <5027> <894> <2412> <4125> 3753 <2557> <3850> <791> <297> 24343.29
1999 550 <6616> <1176> <3173> 3638 3417 <3365> <5066> <1040> <391> 29190.11
2000 303 <6265> <1114> <3005> 3489 3346 <3187> <4798> <985> <370> 27579.95
2001 524 <6410> <1140> <3075> 2790 4224 <3261> <4909> <1008> <379> 28451.37
2002 750 1855 <834> <2251> 1805 1181 <2386> <3593> <738> <277> 16400.27
2003 684 3259 <1372> <3703> 3021 3648 <3927> <5912> <1214> <456> 28398.19
2004 650 4514 1319 1303 2353 3195 1850 2552 719 <408> 272 19674.38
2005 632 4001 950 1491 2650 1454 800 1103 311 245 428 14290.01
2006 724 4646 852 1266 1035 3367 1445 2298 594 146 1628 18275.15
2007 487 5474 1177 3212 4963 5880 2331 1279 567 270 2015 28075.42
2008 781 3586 517 3008 5682 5334 1469 2554 719 375 1293 268 25587.08
2009 304 1607 409 2058 2734 1787 758 2576 743 129 2041 189 15334.93
2010 155 931 262 700 3521 4067 1109 2919 749 305 1789 40 16547.48
2011 102 1451 640 1430 3030 4340 1148 3353 710 363 1855 108 18529
2012 42 3866 1317 1980 1018 3177 2677 4478 555 224 689 218 0.005 20241.01
2013 202 3774 691 793 1262 3261 2524 2184 88 129 472 65 0.002 15445 47510
2014 205 2938 81 484 1911 2720 1168 1991 603 198 255 123 12677 56660
2015 130 3521 295 572 1888 2422 1254 1632 122 114 38 812 12800 48992
2016 63 4237 595 2045 2887 3194 1138 1196 127 71 210 598 16361 63771
2017 3 4970 787 2129 3023 2210 1472 1759 132 97 71 94 16747 43810
2018 15 4027 317 1835 2666 2978 2193 3454 757 213 68 218 18741 48016
2019 0 3508 327 1802 2957 3890 2527 3673 699 167 64 129 0.006 19743.01 52004
2020 0 2110 400 1888 3245 4343 3049 4372 858 144 0 109 20518 56636
2021 0 2069 788 2147 3666 4776 3063 3314 833 213 0 213 21082 56749

*Effort data is taken from STECF EWG 22-16. For some fleets effort reported under the Fishery Dependent
Information (FDI) data call differs from effort previously reported under the Mediterranean and Black Sea
(MEDBS) data call. Effort time series refer to FDI from 2014 onward.
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Summary of the assessment

Table 5.10.10 Striped Venus Clam in GSA 17: Assessment summary for each of the nine
maritime districts assessed in GSA17:

GSA17-ITA
Year Chioggia and Venezia Ravenna Rimini
F/Fmsy Icl ucl F/Fumsy Icl ucl F/Fumsy Icl ucl

1974 0.783 0.545 1.11 0.755 0.548 1.037 0.711 0.498 1.002
1975 0.904 0.621 1.308 0.889 0.624 1.241 0.849 0.577 1.214
1976 0.833 0.559 1.224 0.839 0.584 1.189 0.801 0.522 1.194
1977 0.585 0.385 0.88 0.591 0.409 0.863 0.561 0.358 0.848
1978 0.45 0.295 0.683 0.448 0.306 0.647 0.42 0.265 0.643
1979 0.507 0.331 0.752 0.491 0.34 0.712 0.456 0.293 0.69
1980 0.595 0.387 0.885 0.566 0.389 0.802 0.523 0.338 0.787
1981 0.654 0.425 0.971 0.617 0.422 0.879 0.575 0.375 0.853
1982 0.772 0.501 1.133 0.711 0.489 1.023 0.669 0.44 0.989
1983 0.91 0.597 1.339 0.838 0.582 1.179 0.795 0.525 1.158
1984 0.975 0.637 1.43 0.889 0.615 1.255 0.864 0.561 1.238
1985 0.944 0.612 1.368 0.863 0.593 1.233 0.847 0.549 1.225
1986 0.955 0.626 1.369 0.87 0.6 1.244 0.86 0.565 1.239
1987 1.039 0.69 1.486 0.928 0.645 1.317 0.929 0.628 1.314
1988 1.076 0.726 1.532 0.94 0.64 1.344 0.971 0.649 1.348
1989 1.016 0.689 1.436 0.881 0.591 1.28 0.92 0.638 1.268
1990 0.943 0.629 1.37 0.81 0.532 1.192 0.831 0.554 1.187
1991 0.955 0.62 1.409 0.815 0.538 1.186 0.81 0.538 1.167
1992 0.981 0.616 1.479 0.823 0.544 1.208 0.801 0.519 1.18
1993 0.916 0.564 1.407 0.77 0.509 1.128 0.733 0.458 1.112
1994 0.881 0.54 1.385 0.748 0.497 1.087 0.684 0.427 1.049
1995 0.959 0.572 1.518 0.83 0.542 1.187 0.732 0.454 1.125
1996 1.03 0.605 1.622 0.897 0.592 1.308 0.778 0.48 1.201
1997 1.035 0.598 1.684 0.913 0.614 1.312 0.772 0.469 1.225
1998 1.061 0.6 1.734 0.963 0.638 1.368 0.798 0.483 1.25
1999 1.146 0.649 1.936 1.056 0.718 1.493 0.86 0.521 1.377
2000 1.187 0.651 2.067 1.157 0.79 1.592 0.928 0.548 1.49
2001 1.038 0.551 1.917 1.197 0.828 1.659 0.946 0.551 1.572
2002 0.796 0.409 1.554 1.291 0.894 1.739 0.934 0.532 1.596
2003 0.709 0.359 1.424 1.482 1.034 1.976 0.873 0.498 1.575
2004 0.75 0.384 1.567 1.636 1.158 2.113 0.693 0.39 1.307
2005 0.797 0.414 1.718 1.657 1.165 2.131 0.548 0.312 1.078
2006 0.834 0.432 1.874 1.675 1.17 2.16 0.588 0.338 1.148
2007 0.794 0.425 1.907 1.652 1.129 2.126 0.715 0.414 1.396
2008 0.617 0.323 1.598 1.369 0.894 1.86 0.74 0.433 1.442
2009 0.387 0.206 1.064 0.988 0.636 1.451 0.594 0.348 1.203
2010 0.274 0.149 0.738 0.917 0.595 1.357 0.427 0.255 0.895
2011 0.319 0.179 0.817 1.169 0.74 1.651 0.375 0.229 0.763
2012 0.425 0.242 1.064 1.358 0.836 1.929 0.345 0.214 0.687
2013 0.481 0.281 1.152 1.098 0.642 1.72 0.255 0.161 0.478
2014 0.485 0.286 1.156 0.661 0.375 1.133 0.192 0.124 0.336
2015 0.522 0.306 1.189 0.541 0315 0.901 0.237 0.156 0.399
2016 0.597 0.355 1.342 0.63 0.37 1.001 0.351 0.234 0.559
2017 0.638 0.387 1.371 0.613 0.37 0.946 0.437 0.288 0.683
2018 0.608 0.371 1.309 0.474 0.295 0.723 0.465 0.316 0.704
2019 0.511 0.311 1.062 0.385 0.25 0.564 0.472 0.317 0.689
2020 0.404 0.251 0.827 0.403 0.282 0.575 0.493 0.337 0.708
2021 0.333 0.211 0.677 0.466 0.329 0.663 0.514 0.356 0.733
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GSA17-ITA

Year Pesaro Ancona and Civitanova Marche San Benedetto del Tronto
F/Fmsy Icl ucl F/Fumsy Icl ucl F/Fumsy Icl ucl

1974 0.729 0.511 1.024 0.873 0.599 1.241 0.719 0.505 1.004
1975 0.878 0.604 1.258 1.045 0.681 1.499 0.861 0.592 1.239
1976 0.83 0.547 1.235 0.991 0.634 1.468 0.812 0.538 1.186
1977 0.586 0.378 0.887 0.711 0.44 1.092 0.568 0.376 0.862
1978 0.439 0.282 0.663 0.544 0.334 0.852 0.426 0.28 0.645
1979 0.477 0.309 0.714 0.598 0.371 0.908 0.467 0.31 0.699
1980 0.539 0.357 0.812 0.677 0.423 1.036 0.538 0.359 0.796
1981 0.591 0.393 0.876 0.738 0.459 1.106 0.593 0.392 0.864
1982 0.689 0.46 0.994 0.848 0.538 1.278 0.693 0.458 1.007
1983 0.813 0.542 1.175 0.995 0.619 1.464 0.825 0.556 1.198
1984 0.874 0.575 1.276 1.063 0.66 1.563 0.896 0.594 1.281
1985 0.866 0.571 1.237 1.038 0.646 1.544 0.872 0.578 1.261
1986 0.883 0.577 1.276 1.079 0.667 1.592 0.879 0.587 1.252
1987 0.963 0.638 1.361 1.203 0.746 1.767 0.962 0.638 1.339
1988 1.005 0.681 1.403 1.255 0.796 1.828 0.999 0.681 1.391
1989 0.96 0.657 1.338 1.089 0.703 1.603 0.94 0.659 1.306
1990 0.877 0.587 1.291 0.748 0.478 1.175 0.859 0.578 1.228
1991 0.866 0.56 1.306 0.511 0.307 0.846 0.856 0.564 1.246
1992 0.862 0.549 1.352 0.483 0.28 0.818 0.862 0.55 1.283
1993 0.803 0.497 1.286 0.516 0.299 0.887 0.795 0.5 1.188
1994 0.753 0.469 1.238 0.593 0.343 1.047 0.753 0.473 1.151
1995 0.802 0.489 1.37 0.727 0.42 1.292 0.805 0.499 1.245
1996 0.847 0.517 1.516 0.8 0.459 1.457 0.856 0.531 1.317
1997 0.815 0.491 1.51 0.769 0.434 1.434 0.848 0.526 1.296
1998 0.752 0.446 1.474 0.695 0.385 1.332 0.856 0.535 1.342
1999 0.678 0.406 1.405 0.645 0.355 1.278 0.932 0.561 1.476
2000 0.588 0.35 1.27 0.615 0.338 1.264 1.018 0.617 1.645
2001 0.487 0.296 1.095 0.559 0.315 1.166 1.029 0.613 1.692
2002 0.413 0.257 0.932 0.493 0.276 1.016 1.028 0.597 1.774
2003 0.392 0.244 0.857 0.48 0.266 1.006 0.978 0.551 1.803
2004 0.373 0.236 0.796 0.463 0.261 0.97 0.755 0.424 1.546
2005 0.351 0.226 0.691 0.463 0.259 0.967 0.522 0.297 1.141
2006 0.402 0.262 0.771 0.589 0.334 1.185 0.473 0.273 1.05
2007 0.548 0.359 1.012 0.754 0.416 1.507 0.469 0.282 1.043
2008 0.633 0.412 1.131 0.757 0.422 1.528 0.39 0.234 0.847
2009 0.583 0.383 1.06 0.676 0.365 1.399 0.297 0.185 0.618
2010 0.503 0.326 0.909 0.678 0.357 1.392 0.282 0.178 0.55
2011 0.395 0.253 0.712 0.703 0.367 1.491 0.356 0.233 0.653
2012 0.274 0.178 0.486 0.671 0.349 1.451 0.455 0.302 0.809
2013 0.222 0.146 0.386 0.616 0.319 1.306 0.466 0.307 0.772
2014 0.243 0.162 0.411 0.558 0.289 1.186 0.379 0.251 0.625
2015 0.292 0.195 0.469 0.542 0.28 1.12 0.31 0.206 0.497
2016 0.351 0.238 0.555 0.537 0.282 1.078 0.307 0.208 0.483
2017 0.396 0.266 0.614 0.549 0.3 1.042 0.364 0.248 0.553
2018 0.417 0.283 0.63 0.616 0.345 1.081 0.459 0.312 0.679
2019 0.447 0.303 0.668 0.737 0.432 1.223 0.572 0.393 0.829
2020 0.497 0.347 0.709 0.863 0.542 1.336 0.676 0.476 0.952
2021 0.526 0.363 0.765 0.932 0.594 1.484 0.747 0.52 1.082
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GSA17-ITA

Year Pescara Ortona Termoli
F/Fumsy Icl ucl F/Fumsy Icl ucl F/Fumsy Icl ucl

1974 0.736 0.522 1.03 0.786 0.562 1.107 0.745 0.531 1.032
1975 0.885 0.614 1.244 0.929 0.653 1.319 0.888 0.603 1.238
1976 0.836 0.56 1.221 0.873 0.6 1.241 0.836 0.548 1.219
1977 0.591 0.388 0.886 0.615 0.424 0.897 0.59 0.382 0.864
1978 0.445 0.291 0.66 0.473 0.322 0.692 0.445 0.286 0.656
1979 0.485 0.326 0.719 0.523 0.358 0.76 0.492 0.313 0.726
1980 0.558 0.378 0.809 0.606 0.414 0.865 0.563 0.365 0.823
1981 0.609 0.411 0.892 0.667 0.456 0.954 0.619 0.404 0.905
1982 0.715 0.476 1.023 0.784 0.533 1.113 0.724 0.478 1.038
1983 0.852 0.581 1.221 0.926 0.63 1.31 0.856 0.562 1.223
1984 0.926 0.629 1.313 0.993 0.685 1.387 0.925 0.612 1.307
1985 0.903 0.599 1.277 0.961 0.654 1.337 0.899 0.591 1.29
1986 0.914 0.619 1.293 0.975 0.664 1.347 0.908 0.6 1.273
1987 0.997 0.675 1.387 1.056 0.736 1.44 0.981 0.655 1.351
1988 1.031 0.715 1.417 1.096 0.783 1.5 1.015 0.688 1.399
1989 0.98 0.69 1.323 1.044 0.747 1.402 0.96 0.665 1.31
1990 0.895 0.604 1.283 0.978 0.674 1.361 0.876 0.598 1.229
1991 0.901 0.588 1.297 0.991 0.669 1.383 0.872 0.576 1.233
1992 0.916 0.592 1.336 1.016 0.684 1.431 0.878 0.568 1.272
1993 0.854 0.534 1.265 0.963 0.631 1.366 0.81 0.514 1.167
1994 0.807 0.505 1.2 0.932 0.604 1.32 0.768 0.473 1.114
1995 0.877 0.537 1.298 1.017 0.651 1.456 0.821 0.497 1.196
1996 0.931 0.576 1.382 1.104 0.706 1.554 0.87 0.517 1.273
1997 0.936 0.566 1.393 1.124 0.71 1.58 0.887 0.501 1.309
1998 0.959 0.578 1.439 1.176 0.729 1.634 0.929 0.537 1.364
1999 1.056 0.634 1.589 1.298 0.793 1.786 1.033 0.596 1.493
2000 1.154 0.678 1.768 1.432 0.848 1.957 1.114 0.636 1.588
2001 1.166 0.675 1.796 1.517 0.875 2.049 1.147 0.636 1.644
2002 1.185 0.66 1.892 1.619 0.887 2.144 1.222 0.644 1.754
2003 1.129 0.602 1.913 1.706 0.904 2.25 1.351 0.673 1.931
2004 0.853 0.444 1.607 1.547 0.74 2.04 1.374 0.652 1.974
2005 0.554 0.287 1.159 1.254 0.544 1.722 1.166 0.511 1.745
2006 0.424 0.229 0.893 1.186 0.497 1.644 0.987 0.418 1.543
2007 0.394 0.218 0.818 1.284 0.522 1.738 1.036 0.432 1.624
2008 0.417 0.247 0.832 1.418 0.565 1.92 1.058 0.44 1.695
2009 0.46 0.278 0.887 1.552 0.584 2.087 1.005 0.413 1.653
2010 0.509 0.325 0.94 1.645 0.568 2.231 1.047 0.435 1.756
2011 0.57 0.358 0.999 1.627 0.509 2.261 1.064 0.451 1.888
2012 0.568 0.37 0.977 1.344 0.386 2.103 0.899 0.369 1.699
2013 0.469 0.303 0.796 0.999 0.28 1.801 0.674 0.29 1.413
2014 0.349 0.229 0.575 0.781 0.225 1.538 0.52 0.23 1.093
2015 0.272 0.182 0.442 0.525 0.168 1.088 0.385 0.184 0.801
2016 0.256 0.171 0.398 0.387 0.135 0.736 0.298 0.152 0.586
2017 0.322 0.219 0.488 0.519 0.21 0.881 0.318 0.176 0.585
2018 0.442 0.301 0.652 0.756 0.348 1.237 0.372 0.218 0.624
2019 0.555 0.381 0.792 0.928 0.484 1.499 0.387 0.24 0.612
2020 0.622 0.441 0.861 1.031 0.579 1.709 0.388 0.258 0.572
2021 0.627 0.436 0.889 1.076 0.631 1.91 0.402 0.275 0.583
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Sources and references

Bargione G, Petetta A, Vasapollo C, Virgili M, Lucchetti A (2021) Reburial potential and
survivability of the striped Venus clam (Chamelea gallina) in hydraulic dredge fisheries.
Scientific Reports 11, 9109.

Lucchetti A Bargione G Barone G and Virgili M (2022) Italian striped Venus clam fisheries
management: an ecosystem approach to fisheries-like system for the Mediterranean
mollusc sector. In Transition towards an ecosystem approach to fisheries in the
Mediterranean Sea - Lessons learned through selected case studies. Vasconcellos M and
Unal V, editors. FAO Fisheries and Aquaculture Technical Paper No. 681. Rome, FAO.

Orban E, Di Lena G, Nevigato T, Casini I, Caproni R, Santaroni G, et al. (2007) Nutritional
and commercial quality of the striped Venus clam, Chamelea gallina, from the Adriatic Sea.
Food Chem. 101.

Péres JM and Picard J (1964) New manual for benthic bionomics in the Mediterranean Sea.
Trav. Stn. Marittime Endoume 31:137.

STECF EWG 22-16
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5.11 SUMMARY SHEET FOR NORWAY LOBSTER IN GSAS 15 AND 16
STECF advice on fishing opportunities

STECF EWG 22-16 advises that when MSY considerations are applied the fishing mortality
in 2023 should be no more than 0.10 and corresponding catches in 2023 should be no
more than 51 tons.

Stock development over time

Catches of Norway lobster show a decreasing trend from 2007 to 2015 followed by a slight
increase up to 2018 and a decrease after that. The Norway lobster recruitment at age 2
shows a decreasing trend from the beginning of the time series with a slight increase in
2021. SSB follows the same pattern but is declining also in 2021. F has been fluctuating
throughout the time series, reached a maximum in 2019 and has been slightly decreasing
after.
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Figure 5.11.1 Norway lobster in GSAs 15 and 16: Trends in catch, recruitment, fishing
mortality and SSB resulting from the a4a model.

Stock and exploitation status

The current level of fishing mortality (0.20) is 2 times the reference point Fo.1, used as a
proxy of Fusy (=0.10).
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Table 5.11.1 Norway lobster in GSAs 15 and 16: State of the stock and fishery relative to

Catch scenarios

reference points.

Status

2019

2020

2021

F / Fusy

F/ FMSYTransition

F > Fusy

F > Fmsy

F > Fmsy

Table 5.11.2 Norway lobster in GSAs 15 and 16: Assumptions made for the interim year

and in the forecast.

Variable Value Notes

Fages 28 (2022) 0.20 Zg;; estimated in 2021 was used to give F status quo for
SSB (2022) 385 SSB intermediate year from STF output.

Rage2 (2022,2023) 7955 Geometric mean of the last 4 years.

Total catch (2022)

115

Assuming F status quo for 2022.

Biological parameters (maturity, natural mortality, mean weights) and fishery selection

taken as mean of the last three years

Table 5.11.3 Norway lobster in GSAs 15 and 16: Annual catch scenarios. All weights are in

Ftotal % Catch
. Total catch SSB* % SSB
Basis (ages 2-8) «x __|change*
(2023) (2023) (2024) change g

STECF advice basis

Fumsy 51 0.10 347 -9.8 -65

FMSY lower 71 0.143 322 ‘165 ‘52

FMSY upperA 36 0.069 368 -4.5 -76

Other scenarios

Zero catch 0 0 418 8.6 -100

Status quo 96 0.20 290 -24.6 -35
32 0.06 374 -2.9 -79
61 0.12 335 -13 -59

Different scenarios 120 0.26 261 -32.1 -19

142 0.32 236 -38.7 -4
168 0.40 207 -46.3 14

* SSB at the middle of the year.

** 06 change in SSB 2024 to 2022.
*** Total catch in 2023 relative to Catch in 2021.
A Fusy upper iS NOt tested and is assumed not to be precautionary STECF does not advise fishing at F > Fusy.
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Basis of the advice

Table 5.11.4 Norway lobster in GSAs 15 and 16: The basis of the advice.
Advice basis Fusy
Management plan

Quality of the assessment

The retrospective analysis shows that the model results are quite stable and show a slight
tendency to overestimate SSB (Mohn’s rho 0.02) and F (Mohn’s rho 0.09). All the
diagnostics were considered acceptable. MEDITS survey in 2014 has been excluded from
the assessment due to partial spatial coverage. Catch numbers for 2018 were excluded
from the assessment due to no length frequency distribution available in the dataset;
catches in tonnes for 2018 were included.
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Figure 5.11.2 Norway lobster in GSAs 15 and 16: Historical assessment results (final-year
recruitment estimates included). (Retrospective graph)

Issues relevant for the advice

No additional relevant issues for the advice.
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Reference points

Table 5.11.5 Norway lobster in GSAs 15 and 16: Reference points, values, and their
technical basis.

Framework Regzriirtmce Value Technical basis Source
approach Fmsy 0.10 |Fo.1 as proxy for Fusy 22-16
Biim Not Defined
Precautionary Bpa Not Defined
approach Bmsy Not Defined
Fpa Not Defined
MSY Btrigqer NOt Deﬁned
Biim Not Defined
STECF EWG
Management Fmsy 0.10 |Fo.1 as proxy for Fusy 22-16
plan target 0.069 [Based on regression calculation (see section 2) STECF EWG
range Fiower 22-16
target 0.143 Based on regression calculation but not tested and| STECF EWG
range Fupper ) presumed not precautionary 22-16

Basis of the assessment

Table 5.11.6 Norway lobster in GSAs 15 and 16: Basis of the assessment and advice.
Assessment type Statistical catch at age a4a
DCF commercial data (landings and discards) and scientific survey (MEDITS)

Input data data

Discards, BMS

landings*, Discards included in the total catch
and bycatch

Indicators

Other information
Working group STECF EWG 22-16
*BMS (Below Minimum Size) landings

History of the advice, catch, and management

Table 5.11.7 Norway lobster in GSAs 15 and 16: STECF advice and STECF estimates of
landings, discards reported to STECF. All weights are in tonnes.

Sraelidieg Predicted  catch STECF
. landings . STECF (.
Year STECF advice . corresponding to discard
corresponding to . catch
. advice
advice
2021 No advice 148
2022 | No advice
2023 F = Fmsy 51

132



History of the catch and landings

Table 5.11.8 Norway lobster in GSAs 15 and 16: Catch and effort distribution by fleet in
YEAR as estimated by and reported to STECF.

2021 Wanted catch Discards
Otter trawl
Catch 189 100% ot
(t) 189 t
Effort SR 49117
Fishing days

Table 5.11.9 Norway lobster in GSAs 15 and 16: History of commercial landings; official
reported values are presented by country and GSA. All weights are in tonnes.
Effort in Fishing Days.

Year Malta Malta Italy Total Total Effort *
GSA 15 |GSA 16 |GSA 16 | landings | (Fishing Days)
2002 516 516 87300
2003 647 647 76233
2004 428 428 90123
2005 490 490 83686
2006 673 673 84115
2007 797 797 80798
2008 673 673 77579
2009 |1.49%** 636 636 80543
2010 |1.68** 616 616 80910
2011 |1.09%** 627 627 72685
2012 |0.66** 479 479 66399
2013 293 293 64057
2014 |1.70%** 249 249 56444
2015 |1.44 229 230 59299
2016 |1.12 275 276 60436
2017 |0.99 371 372 65427
2018 |1.06 0.17 332 333 56012
2019 |0.91 0.04 337 338 57199
2020 |0.40 0.08 147 147 49618
2021 |0.27 0.19 189 189 49117

* Effort data is reported under the Fishery Dependent Information (FDI) data call differs from effort previously
reported under the Mediterranean and Black Sea (MEDBS) data call. Effort time series refer to MEDBS before
2013 and to FDI from 2013 onward. From 2002 to 2005 the effort includes only Italy.

** Data excluded from the final landings dataset due to high uncertainty in the reporting.
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Summary of the assessment

Table 5.11.10 Norway lobster in GSAs 15 and 16: Assessment summary. Weights are in
tonnes. ‘High’ and ‘Low’ are 2 standard errors (approximately 95% confidence

intervals).
Recruitment _ SSB _ F _
Year age 2 High | Low High | Low | Catch tonnes High | Low
thousands tonnes ages 2-8
2005 89745 2187 408 0.14
2006 88986 2278 621 0.20
2007 80741 2203 735 0.24
2008 76529 2029 680 0.24
2009 66388 1850 621 0.23
2010 54908 1629 605 0.26
2011 45409 1493 603 0.28
2012 44469 1334 478 0.25
2013 42692 1298 323 0.18
2014 35164 1309 235 0.13
2015 34612 1264 221 0.12
2016 24442 1286 287 0.15
2017 18849 1134 374 0.22
2018 10688 909 383 0.27
2019 7063 720 301 0.27
2020 5595 541 204 0.24
2021 9484 485 148 0.20

Sources and references

STECF EWG 22-16
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5.12 SUMMARY SHEET FOR STRIPED RED MULLET IN GSAS 15 AND 16

STECF advice on fishing opportunities

While the assessment gives some indication of stock status, STECF EWG 22-16 is unable
to provide Fusy advice due to instability in the assessment. However, fishing at status quo
F corresponds to catches in 2023, of 651 tonnes.

Stock development over time

SSB and Recruitment show a fluctuating trend in the period with an increase in the last
three years. Catches are decreasing in the same last three years. F shows a waving pattern
with a steep decrease in the last years. It should be noted as the model hasn’t been able
to cope properly with the observed catches reported at the beginning of the time series.
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Figure 5.12.1 Striped red mullet in GSAs 15 and 16: Trends in catch, recruitment,
fishing mortality and SSB resulting from the a4a model. Original catches are
also shown.

Stock and exploitation status

The current level of fishing mortality is 25% above the estimated reference point Fo.1, used
as proxy of Fumsy (=0.272).
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Table 5.12.1 Striped red mullet in GSAs 15 and 16: State of the stock and fishery
relative to reference points.

Status

2019

2020

2021

F/ Fusy

F > Fumsy

F > Fumsy

F>

Famsy

F / FMSY Transition

Catch scenarios

Table 5.12.2 Striped red mullet in GSAs 15 and 16: Assumptions made for the interim
year and in the forecast.

Variable Value Notes

Fages 1-4 (2022) 0.341 Fsq = Fin the last year

SSB (2022) 1426.98 SSB intermediate year from STF output

Ragel (2022,2023) 27147.895  [Recruitment will be set as geometric mean of the last 12 years
Total Catch (2022) 611.605 Catch intermediate year from STF output

Biological parameters (maturity, natural mortality, mean weights) and fishery selection
taken as mean of last three years.

Table 5.12.3 Striped red mullet in GSAs 15 and 16: Annual catch scenarios. All
weights are in tonnes. Catch advice are based on status quo fishing mortality
level and corresponding increase and decrease level of 10% and 20%
respectively of the status quo fishing mortality

Ftotal

. Total catch SSB % SSB[% Catch

Basis (ages 1-4) o A
(2023) (2023) (2024) change change

STECF advice basis
20% reduction 540.39 0.272 1700.5 19.16 13.03
10% reduction 596.83 0.307 1630.3 14.24 24.84
Status quo 651.12 0.341 1564.0 9.60 36.19
10% increasing 703.37 0.375 1501.5 5.22 47.12
20% increasing 753.64 0.409 1442.5 1.09 57.64
Other scenarios
Zero catch 0 0 2439.1 70.93 -100

*** 0% change in SSB 2024 to 2022
ATotal catch in 2023 relative to Catch in 2021.

136



Basis of the advice

Table 5.12.4 Striped red mullet in GSAs 15 and 16: The basis of the advice.
Advice basis F Status Quo
Management plan

Quality of the assessment

The assessment of striped red mullet in GSAs 15 and 16 (Strait of Sicily and Maltese
Islands) is a new assessment. Data preparations were carried out quite successfully
extensive issues spotted in the commercial data. Because the first available year of the
Malta MEDITS survey was 2005 the time series used has been restricted to 2005 to 2021.
All potential models showed a similar residuals pattern with the values varying in the
acceptable range always associated to a bad fit with the survey data. This bad fit may be
because the MEDITS it is not designed properly to take signals for this species which is
very coastal and usually associated with the rocky bottom. Considerable instability in the
retrospective has been observed, particularly in the F. To stabilise the model a flat
selectivity has been imposed both in the catch and in the surveys which was considered
plausible for this species. The assessment has been considered preliminary and not robust
enough in providing catch advice for the next years in term of FMSY proxy (F0.1). Only
catch projections based on the fishing mortality at current level of exploitation has been
provided.
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Figure 5.12.2 Striped red mullet in GSAs 15 and 16: Historical assessment results
(final-year recruitment estimates included). (Retrospective graph)
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Issues relevant for the advice
Due to the instability on the retrospective and the bad fit with the survey the assessment
has been considered provisional and according to the precautionary approach able to

provide catch advice only in term of current fishing mortality level.

Reference points

Table 5.12.5 Striped red mullet in GSAs 15 and 16: Reference points, values, and
their technical basis.

Framework Re;eoriigce Value Technical basis Source
MSY Btrigger Not Defined
MSY approach ¢ © 0.272 EWG 22-16
Biim Not Defined
Precautionary Bpa Not Defined
approach Bmsy Not Defined
Fpa Not Defined
MSY Btrigger Not Defined
Biim Not Defined
Fmsy Not Defined
Management target Not Defined
plan
range Fiower
target Not Defined
range Fupper

Basis of the assessment

Table 5.12.6 Striped red mullet in GSAs 15 and 16: Basis of the assessment and

advice.

Assessment

type |Statistical catch at age

Input data

DCF commercial data (landings and discards) and scientific survey
(MEDITS) data

Discards, BMS

landings*,
and bycatch

Discards in weight included.

Indicators

Other information

Working group

STECF EWG 22-16

*BMS (Below Minimum Size) landings?
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History of the advice, catch, and management

Table 5.12.7 Striped red mullet in GSAs 15 and 16: STECF advice and STECF

estimates of landings, discards reported to STECF. All weights are in tonnes.

Predicted landings Predicted catch
Year STECF advice corresponding to  |corresponding to STIECIP .STECF
) . catches|discards
advice advice
2021 478.07
2022
2023 F = Fstatus quo 651.12

History of the catch and landings

Table 5.12.8 Striped red mullet in GSAs 15 and 16: Catch in 2021 and effort
distribution by fleet in 2021 as reported to STECF.

2021
Wanted catch Discards
Bottom Otter Trawl Trarr]w;:wel Others Bottom Otter Trawl

Catch (OTB) (GTR) gears (OTB)

(t) 73% 24% 3% 100%

374.76 123.21 35.94 Less than 0.1%

Effort 49117 52373 21479
(2021) Fishing Days
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Table 5.12.9 Striped red mullet in GSAs 15 and 16: History of commercial landings;
official reported values are presented by country and GSA. All weights are in tonnes. Effort
data source FDI 2013 -2021.

Year ITA MLT To’FaI 'I_'otgl effort
(GSA16) (GSA15) landings (Fishing days)

2002 2107.782 NA 2107.782 NA
2003 1744.967 NA 1744.967 NA
2004 2080 NA 2080 NA
2005 1001.423 NA 1001.423 NA
2006 1842.806 NA 1842.806 NA
2007 2313.8 NA 2313.8 NA
2008 1440.64 NA 1440.64 NA
2009 833.347 NA 833.347 NA
2010 1064.744 NA 1064.744 NA
2011 940.871 NA 940.871 NA
2012 610.457 NA 610.457 NA
2013 522.717 NA 522.717 139520
2014 576.011 45.259 621.27 107628
2015 816.153 38.326 854.479 126158
2016 863.661 43.17 906.831 141782
2017 572.466 31.296 603.763 133176
2018 1034.25 30.263 1064.513 114950
2019 651.74 28.072 679.796 109834
2020 341.53 16.96 358.491 88516
2021 487.624 25.751 513.376 101490
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Summary of the assessment

Table 5.12.10 Striped red mullet in GSAs 15 and 16: Assessment summary. Weights
are in tonnes.

Vear Recruitment SSB Catch Foar
age 1 (‘000) L L ages 1-4

2005 37505.825 1281.146 902.9112 0.615185
2006 43869.646 1602.643 1093.697 0.645833
2007 46222.311 1652.148 1149.219 0.669408
2008 41099.390 1598.515 1212.285 0.676619
2009 31763.444 1390.344 1136.401 0.662194
2010 24010.289 1169.952 918.7311 0.629589
2011 20365.143 1030.492 757.3571 0.591617
2012 20857.199 977.0032 634.5145 0.565839
2013 24931.687 993.529 626.4092 0.568562
2014 30914.777 942.9379 671.2345 0.610961
2015 35002.748 1082.692 839.8255 0.694124
2016 34090.998 1051.042 974.6559 0.796816
2017 29735.477 1022.458 995.1016 0.864095
2018 25878.938 911.0353 852.7108 0.831233
2019 24896.187 821.9153 651.3152 0.688809
2020 27334.077 1013.624 541.3561 0.501812
2021 32626.829 1165.461 478.0739 0.341226

Sources and references

EWG 22-16: Stock assessments in the Adriatic, Ionian and Aegean seas
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5.13 SUMMARY SHEET FOR EUROPEAN HAKE IN GSA 20

STECF advice on fishing opportunities

STECF EWG 22-16 advices that when MSY considerations are applied the fishing mortality
in 2022 should be no more than 0.238 and corresponding catches in 2022 should be no
more than 528 tonnes.

Stock development over time

Recruitment has declined to almost one third times since the beginning of the time series
and since 2013 has been fluctuating around 10.000 (*000). SSB follows an increasing trend
since 2016 and F is declining since 2009 reaching its lowest values at the end of the time
series.
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Figure 5.13.1 Hake in GSA 20. Trends in catch, recruitment, fishing mortality and SSB
resulting from the a4a model.
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Stock and exploitation status

Current Fbar= 0.507 is higher than Fo.: (0.238), chosen as proxy of Fusy and as the
exploitation reference point consistent with high long-term yields. This indicates that hake
stock in GSAs 20 is over-exploited.

Table 5.13.1 Hake in GSA 20. State of the stock and fishery relative to reference points.

Status 2019 2020 2021

F/ Fusy F > Fumsy F > Fmsy F > Fmsy

Catch scenarios

Table 5.13.2 Hake in GSA 20: Assumptions made for the interim year and in the

forecast.
Variable Value Notes
F status quo (in the interim year 2022) is assumed
Fages 1-3 (2022) 0.507 Fbar in the last assessment year (2021)
SSB (2022) 2909 t SSB projection based on stock assessment
Rageo (2022) 91642 Geometric mean of the last ten years
Total catch (2022) 962 t Catch at F status quo in 2022
Table 5.13.3 Hake in GSA 20: Annual catch scenarios. All weights are in tonnes.
Basis Total catch (agzt:?ll-B) SSB % SSB | % Catch
Xk N
(2023) (2023) (2024) change change
STECF advice basis
Fmsy 528 0.238 4026 27 -40
Fmsy upper* 701 0.329 3775 19 -20
FMmsY lower 368 0.160 4260 34 -58
1.2 X Fsq 1152 0.609 3134 -1 31
0.8 X Fsq 836 0.406 3580 13 -5
Other scenarios
Zero catch 0 0.000 4809 51 -100.00
Status quo 1001 0.507 3346 5 14

* Fupper is Not tested and is assumed not to be precautionary STECF does not advise fishing at F>Fmsy
** 0% change in SSB 2024 to 2022
ATotal catch in 2023 relative to Catch in 2021.

Basis of the advice

Table 5.13.4 Hake in GSA 20: The basis of the advice.

Advice basis Fmsy

Management plan
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Quality of the assessment

Revised data were provided through DCF for this stock for length frequency distributions.
The assessment was accepted from the STECF EWG 22 - 16 with some considerations
regarding the heavy retrospective patterns especially in SSB. These patterns mainly come
from the missing years both in LFDs and tuning index for the year 2017.

#55
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Figure 5.13.2 Hake in GSA 20: Historical assessment results (final-year recruitment
estimates included). Retrospective graph.

Issues relevant for the advice

No additional relevant issues for the advice.
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Reference points

Table 5.13.5 Hake in GSA 20: Reference points, values, and their technical basis.

Framework | Reference point| Value Technical basis Source
MSY MSY Btrigger - Not Defined
approach Fmsy 0.238 |Fo.1 as proxy for Fmsy
Biim - Not Defined
Precautionary Bpa - Not Defined
approach Flim - Not Defined
Fpa - Not Defined
MAP MSY Btrigger - Not Defined
MAP Biim - Not Defined
MAP Fumsy 0.238 |Fo.1 as proxy for Fusy SE%%;_Elng
Management - -
plan MAP target 0.160 Basgd on regression calculation (see| STECF EWG
range Fiower section 2) 2022-16
Based on regression calculation but
MAP target 0.329 |not tested and presumed not STECF EWG
range Fupper ; 2022-16
precautionary

Basis of the assessment

Table 5.13.6 Hake in GSA 20: Basis of the assessment and advice.
Assessment type |Age based

Input data Landings at length to landings at age (age slicing)
Discards, BMS

landings*, Discards included

and bycatch

Indicators MEDITS in GSA 20

Other information
Working group STECF EWG 22-16
*BMS (Below Minimum Size) landings?

History of the advice, catch, and management

Table 5.13.7 Hake in GSA 20: STECF advice and STECF estimates of landings, discards
reported to STECF. All weights are in tonnes.

Predicted landings | Predicted catch
Year STECF advice corresponding to |corresponding to SCZEEhF diSs-I;:E(r:(I:I:s
advice advice
2021 |No advice 882
2022 |No advice
2023 |F = Fwmsy 528
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History of the catch and landings

Table 5.13.8 Hake in GSA 20: Catch and effort distribution by fleet in 2021 as estimated
by HELSTAT and reported to STECF.

202l Wanted catch Discards
Bottom . .
Catch 614 trawl Gillnets, Tramn;t;l 0r/mets & Longlines 13.8 t
(t) 37% 0
Tones
o) o)
— 2% | 98%

Table 5.13.9 Hake in GSA 20: History of commercial landings. All weights are in tonnes.
Effort is expressed in fishing days.

Years Greece GSA 20 Total landings Total discards Effort
2003 1117 1058 59
2004 1231 1187 43
2005 1421 1338 83
2006 1797 1716 81
2007 1683 1610 72
2008 1827 1748 79
2009 1658 1584 74
2010 1441 1378 63
2011 1361 1306 55
2012 1437 1379 59
2013 1508 1462 47
2014 979 964 14 455173
2015 702 649 53 165390
2016 548 528 20 542418
2017 720 693 27
2018 802 748 53 544287
2019 1006 986 20 499371
2020 977 959 18 462617
2021 795 782 13 363630
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Summary of the assessment

Table 5.13.10 Hake in GSA 20: Assessment summary. Weights are in tonnes.

Recruitment
Years (1000) Total biomass SSB Fbari-3 Catch (t)
2003 189646 3710 1676 0.73 986
2004 256814 4698 2137 0.81 1296
2005 282251 5186 2300 0.90 1468
2006 244691 5317 2539 0.98 1721
2007 200949 5522 2829 1.05 1992
2008 187055 5078 2614 1.09 1785
2009 191553 4522 2195 1.08 1523
2010 178124 4291 2037 1.04 1398
2011 133693 3943 2044 0.98 1354
2012 90128 3453 2052 0.91 1280
2013 69013 3012 1938 0.83 1129
2014 68861 2539 1631 0.77 897
2015 83279 2644 1568 0.71 797
2016 101259 2622 1421 0.66 677
2017 109140 2846 1526 0.62 682
2018 105583 3338 1896 0.58 820
2019 100123 3493 2149 0.55 876
2020 98909 3958 2634 0.53 926
2021 101361 4299 2910 0.51 881

Sources and references

STECF EWG 22-16
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5.14 SUMMARY SHEET FOR RED MULLET IN GSA 20

No analysis was carried out and no advice is given
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5.15 SUMMARY SHEET FOR EUROPEAN HAKE IN GSA 22
STECF advice on fishing opportunities

STECF EWG 22-16 advises that when MSY considerations are applied the fishing mortality
in 2023 should be no more than 0.106 and corresponding catches in 2023 should be no
more than 1094 tons.

Stock development over time

The combined Greek and Turkey catches of European hake in GSA 22 show a decreasing
trend from 2009 to 2022, with some oscillations in time series. The landings of both
countries present similar trends. The assessment shows a general long term declining
trend in the number of recruits whereas SSB is increasing since 2011, following a declining
trend between 2005 and 2010. Fbar (1-3) shows an increase until 2007 and a declining
trend thereafter with slightly upward values between 2016 and 2018

ass

(E=1} 4

Figure 5.15.1 Hake in GSA 22: Trends in catch, recruitment, fishing mortality and SSB
resulting from the a4a model.

Stock and exploitation status

The current level of fishing mortality (0.506) is 4.76 times the reference point Fo.1, used
as a proxy of Fusy (=0.106)
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Table 5.15.1 Hake in GSA 22: State of the stock and fishery relative to reference points.

Status

2019 2020 2021

Catch scenarios

F / Fusy

F > Fwmsy F > Fwmsy F > Fwmsy

Table 5.15.2 Hake in GSA 22: Assumptions made for the interim year and in the forecast.

Variable Value Notes

Fages 1-3 (2022) 0.506 F 2021 used to give F status quo for 2023
SSB (2022) 9326 Stock assessment 1 January 2023

Rageo (2022,2023) 564218 Mean of the entire time series (19 years)
Total catch (2022) 4134 Assuming F status quo for 2023

Biological parameters (maturity, natural mortality, mean weights) and fishery selection
taken as mean of the last three (3) years.

Table 5.15.3 Hake in GSA 22: Annual catch scenarios. All weights are in tonnes.

Ftotal#

: Total catch* 2y |SSB . xx x| 70 Catch
Basis (2023) (a(gze5213)3) (2024) Yo SSB change change~
STECF advice basis
Fmsy 1094 0.106 15043 61.30 -74.04
Fmsy lower 766 0.073 15550 66.73 -81.83
Fumsy upper+* 1521 0.151 14386 54.26 -63.89
Other scenarios
Zero catch 0 0 16736 79.46 -100
Status quo 4287 0.506 10208 9.45 1.75

F(1-3)=0.1 536 0.051 15905 70.55 -87.28
F(1-3)=0.3 1526 0.152 14379 54.18 -63.78
F(1-3)=0.5 2419 0.253 13016 39.56 -42.60
F(1-3)=0.7 3224 0.354 11797 26.50 -23.49
F(1-3)=0.9 3951 0.455 10708 14.82 -6.24
F(1-3)=1.1 4608 0.556 9734 4.37 9.35

F(1-3)=1.3 5203 0.657 8861 -4.98 23.47
F(1-3)=1.5 5742 0.758 8079 -13.37 36.27
F(1-3)=1.7 6231 0.860 7378 -20.89 47.89
F(1-3)=1.9 6676 0.961 6749 -27.63 58.45

** Fupper IS Not tested and is assumed not to be precautionary STECF does not advise fishing at F>

Fumsy

*** 0% change in SSB 2024 to 2022
ATotal catch in 2023 relative to Catch in 2021.
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Basis of the advice

Table 5.15.4 Hake in GSA 22: The basis of the advice.
Advice basis Fmsy
Management plan -

Quality of the assessment

Unlike to previous assessments, the EWG 22-16 assessment included the catch of the
small-scale fisheries Greek fleet and the landings of the Turkish fleet. Commercial catches
and the MEDITS survey index showed improved internal consistency compared to previous
assessments because the quality of the dataset was improved. The historic assessment is
stable for recruitment, SSB and catch, and the assessment model was not modified. The
retrospective analysis showed consistency in the estimation of F in the assessment of
2022, especially considering the fluctuations in discards and the instability in catch and
effort of the covid years. All the diagnostics were considered acceptable with the exception
of age 7 that was set as the plus group.

838

— 2020

Figure 5.15.2 Hake in GSA 22: Historical assessment results (final-year recruitment
estimates included). (Retrospective graph).

Issues relevant for the advice
The current assessment is more coherent, with small scale fisheries and Turkish catches
included. This inclusion has significantly increased the proportion of the small-scale fleet

to the total landings of the Greek part of GSA 22 and cannot be overlooked for
management or sampling purposes.
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Reference points

Table 5.15.5 Hake in GSA 22: Reference points, values, and their technical basis.

Framework Regzriirtmce Value Technical basis Source
approach Fmsy 0.106 [Fo.1 as proxy for Fusy 22-16
Blim
Precautionary) Bpa
approach Bmsy
Fpa Not Defined
MSY Btriqqer NOt Deﬁned
Biim Not Defined
STECF EWG
Management Fmsy 0.106 |Fo.1 as proxy for Fusy 22-16
plan target 0.073 |[Based on regression calculation (see section 2) STECF EWG
range Fiower 22-16
target 0.151 Based on regression calculation but not tested and| STECF EWG
range Fupper ) presumed not precautionary 22-16

Basis of the assessment
Table 5.15.6 Hake in GSA 22: Basis of the assessment and advice.

Assessment type Statistical catch at age

Hellenic Statistical (HellStat) and Turkish Statistical (TurkStat) commercial
data for landings and DCF discards (only for the Greek fleet) and scientific
Input data survey (MEDITS) data. Because of the addition of the landings of an extra
fleet (Tsikliras et al. 2020, Marine Policy 117:103886) the Greek landings

were corrected for 2003-2015.

Piscands kIS Discards (only of the Greek fleet based on DCF data) included in the total

landings*,

and b%/catch catch

Indicators -

Other information |-

Working group STECF EWG 22-16

*BMS (Below Minimum Size) landings?

History of the advice, catch, and management

Table 5.15.7 Species in Hake in GSA 22: STECF advice and STECF estimates of landings,
discards reported to STECF. All weights are in tonnes.

Pred_lcted Predicted catch STECF
. landings . STECF (.
Year STECF advice . corresponding to discard
corresponding to . catch
. advice

advice
2021 No Advice 4214 496
2022 | No advice
2023 F = Fmsy 1094
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History of the catch and landings

Table 5.15.8 Hake in GSA 22: Catch and effort distribution by fleet in 2021 as estimated
by and reported to STECF.

2021 Wanted catch Discards
Otter trawl SSF All gears All gears
Catch 3830 (OTB) (GTR, GNS, LLS) combined | combined

(t) GR GR TR GR

1644 1005 685 496

967788
Effort —
Fishing days

Table 5.15.9 Hake in GSA 22: History of commercial landings; official reported values
are presented by country and GSA. All weights are in tonnes. Effort that includes only the
Greek fleet, in Fishing Days.

Year GREECE TURKEY | Total landings Total Effort * (Fishing Days)
2002 | 2806 941 3747 -

2003 |3118 672 3790 -

2004 | 3585 392 3977 -

2005 |3600 1880 5480 -

2006 4363 1849 6212 -

2007 4977 2142 7119 -

2008 |5002 546 5548 -

2009 | 5054 644 5698 -

2010 |4405 447 4852 -

2011 4067 2845 4351 -

2012 | 3899 607 4506 -

2013 | 3950 454 4404 38792 (only OTB)
2014 | 3360 444 3805 1147288
2015 3498 599 4097 368669 (only one quarter)
2016 | 3067 637 3704 1190332
2017 3159 890 4048 39185 (only OTB)
2018 3179 900 4080 1219620
2019 3342 1143 4485 1113556
2020 3240 |1015 4255 982973
2021 2649 |685 3334 967788

*Effort data is reported under the Fishery Dependent Information (FDI) data call differs from effort previously
reported under the Mediterranean and Black Sea (MEDBS) data call. Effort time series refer to MEDBS before
2014 and to FDI from 2014 onward
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Summary of the assessment

Table 5.15.10 Hake in GSA 22: Assessment summary. Weights are in tonnes. ‘High’ and
‘Low’ are 2 standard errors (approximately 95% confidence intervals).

Year | Recruitmentage 1 | High | Low | SSB High | Low | Catch tonnes | F High | Low
2003 817992 5857 3644 0.665
2004 822643 8371 5547 0.823
2005 931254 9088 6364 0.967
2006 852895 8838 6430 1.027
2007 861812 9123 6730 1.005
2008 720802 8469 6288 0.964
2009 489587 8091 5848 0.924
2010 573563 7051 4486 0.860
2011 657020 6347 3788 0.756
2012 464775 6900 4014 0.689
2013 426058 7799 4434 0.687
2014 385530 7539 4024 0.667
2015 377189 7474 3576 0.572
2016 402021 7917 3468 0.521
2017 510389 8445 3773 0.543
2018 522931 8963 4380 0.602
2019 548089 9066 4755 0.638
2020 447207 9127 4730 0.605
2021 408386 9090 4214 0.506

Sources and references

STECF EWG 22-16
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5.16 SUMMARY SHEET FOR RED MULLET IN GSA 22

STECF advice on fishing opportunities

While the assessment gives some indication of stock status, STECF EWG 22-16 is unable
to provide Fusy advice due to instability in the assessment. However, fishing at status quo
F corresponds to catches in 2023, of 2107 tonnes.

Stock development over time

The stock shows signs of being exploited in a sustainable way. Fishing mortality is declining
since 2008 and SSB is increasing since 2016. However, STECF EWG 22-16 decided that it
was not possible to quantify the exact level of current fishing exploitation and biomass
status of the stock due to the uncertainty on the estimation of their value. This uncertainty
possibly stems from contrasting trends between the tuning index (derived from MEDITS
survey) with catch and recruitment during the last years. Due to this discrepancy, the
model seems to be highly sensitive on the applied recruitment model; different recruitment
models provide a wide range of possible model outcomes. However, since in all possible
model combinations the value on fbar/ Fo.1 for 2021 is below 1, STECF EWG 22-16 decided
to provide relative trends for stock outcomes based on the most reliable applied model In
figure 5.14.1, the relative trends in SSB, recruitment, Fbar/f0.1 and the catch values are
provided based on the most reasonable model applied.
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Figure 5.16.1 MUT in GSA 22: Trends in catch, relative recruitment, fishing mortalityFo.1
and relative SSB resulting from the a4a model.
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Stock and exploitation status
The stock status in terms of exploitation rate (F) is provided based on the selected model.

Table 5.16.1 Species in MUT in GSA 22: State of the stock and fishery relative to
reference points.

Status 2019 2020 2021

F/ Fumsy F > Fmsy F < Fmsy F < Fwmsy

Catch scenarios

Catch scenarios are not provided for illustrative purposes, based on the uncertainty in the
assessment in the most recent years it is not possible to provide catch advice for a specific
F and no other F options are provided, apart from status quo catch which is provided for
illustrative purposes.

Table 5.16.2 Species in MUT in GSA 22: Assumptions made for the interim year and in the

forecast.
Variable Value Notes
Fages 1-3 (2022) 0.2149  |Fsq = F in the last year
SSB (2022) 8580 SSB intermediate year from STF output

Recruitment will be set as geometric mean of the last 6
years
Catch intermediate year from STF output

Rageo (2022,2023) 404214

Total catch (2022) 2063.56

Table 5.16.3 MUT in GSA 22: Annual catch scenarios. All weights are in tonnes.

Frota #
. Total catch*| ,__° SSB % SSB% Catch
Rl (2023) (@9es 1-3) 15024)  Kchange*** [change~
(2023)
STECF advice basis
Other scenarios
Zero catch 0 0 -100
Status quo 2106.62 0.215 11.55

Basis of the advice
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Table 5.16.4 MUT in GSA 22: The basis of the advice.
Advice basis No Advice
Management plan -

Quality of the assessment

Commercial catches showed better internal consistency than MEDITS survey index. The
retrospective analysis showed consistency in the estimation of catches and Fbar. The
diagnostics revealed a pattern on the fitting of the index-at-age model in the last years
(from 2016 to 2021); the fitted values of the model were consistently lower than the
observed ones in the majority of the applied models. The only possible combination of
models that was able to provide a good fitting of the index-at-age model with the observed
values included the application of a year dependent stock recruitment model. However,
this fitting was achieved only through the estimation of unrealistically high values on the
recruitment and SSB. The absolute level of F and SSB are uncertain.

\ \ P
4e+05- \/\_/K ’_’/ z
2e+05 - 3
g
0e+00-
8000 -
6000 -
&
4000~ _— Y
2000 - B
2021
O-
30004 - — 2020
/\ ~— - 2019
2000 - - —— %
/ g
=
1000 - =
O-
12- )
09- ,xf' H‘X\\\\\\\\\&‘\‘ n
0-6- 7\ T
w
0.3- —

OO L 1 1 1 1
2005 2010 2015 2020

Figure 5.16.2 MUT in GSA 22: Historical assessment results (final-year recruitment
estimates included). (Retrospective graph)

Issues relevant for the advice
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No additional relevant issues for the advice.

Reference points

Table 5.16.5 MUT in GSA 22: Reference points, values, and their technical basis.

Reference

Framework point Value Technical basis Source
MSY MSY Btriqqer NOt Deﬁned
approach Fmsy 0.305 |Fo.1 as proxy for Fusy ST'52C2f1'56WG
Biim
Precautionary Bpa
approach Bmsy
Fpa Not Defined
MSY Btriqqer NOt Deﬁned
Biim Not Defined
STECF EWG
Management Fmsy 0.305 [Fo.1 as proxy for Fusy 22-16
plan target ) . : . STECF EWG
range Fiower Based on regression calculation (see section 2) 22-16
target ) Based on regression calculation but not tested and| STECF EWG
range Fupper presumed not precautionary 22-16

Basis of the assessment
Table 5.16.6 MUT in GSA 22: Basis of the assessment and advice.

Assessment type

Statistical catch at age

Input data

data

DCF commercial data (landings and discards) and scientific survey (MEDITS)

landings*,
and bycatch

Discards, BMS

Discards included in the total catch

Indicators

Other information

Working group

STECF EWG 22-16

*BMS (Below Minimum Size) landings?

History of the advice, catch, and management

Table 5.16.7 MUT in GSA 22: STECF advice and STECF estimates of landings, discards
reported to STECF. All weights are in tonnes.

HREEiEtE Predicted  catch STECF
) landings . STECF (.
Year STECF advice . corresponding to discard
corresponding to . catch
. advice
advice
2021 No Advice - -
2022 No Advice -
2023 F = F status quo 2107
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History of the catch and landings

Table 5.16.8 MUT in GSA 22: Catch and effort distribution by fleet in YEAR as estimated
by and reported to STECF. Total catch is Greece + turkey, effort is only Greece

2021
Wanted catch Discards
Otter trawl Gillnets Trammel nets Other
Gt LER 67.16% 24.5% 8.27% 0.07% 14.9t
(t)
1054066 3.49% 24.6% 46.46% 25.45%
Effort
Fishing days

Table 5.16.9 MUT in GSA 22: History of commercial landings; official reported values
are presented by country and GSA. All weights are in tonnes. Effort in Fishing Days.

Year GREECE | TURKEY Tme TpthEﬁbrt*
GSA22 GSA22 landings | (Fishing Days )

2003 1338 345 1683

2004 1563 456 2019

2005 1843 762 2605

2006 2263 757 3020

2007 2209 460 2669

2008 2038 475 2513

2009 2074 687 2761

2010 2188 578 2766

2011 1940 417 2357

2012 1566 444 2010

2013 1831 446 2277 -

2014 1890 332 2222 1272606

2015 1763 329 2092 -

2016 1331 412 1743 1274356

2017 1467 443 1910 -

2018 1487 415 1902 1327124

2019 1538 538 2076 1218192

2020 1527 498 2025 1068793

2021 1457 413 1870 1054066

*Effort data correspond only to the Greek fleet.
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Summary of the assessment

Table 5.16.10 MUT in GSA 22: Assessment summary. Weights are in tonnes. ‘High’ and
‘Low’ are 2 standard errors (approximately 95% confidence intervals).

Year | Relative recruitment REELE S Catch tonnes 7
ages 1-3/ Fo.1

2003 1.30 0.71 1446.64 1.34
2004 0.90 0.99 2182.96 1.94
2005 0.71 0.95 3047.67 2.69
2006 0.96 0.66 2709.81 3.38
2007 1.05 0.62 2442.28 3.75
2008 0.99 0.67 2443.52 3.69
2009 0.98 0.69 2417.16 3.31
2010 1.22 0.74 2311.28 2.85
2011 0.95 0.90 2351.48 2.46
2012 0.83 0.93 2360.16 2.20
2013 0.79 0.90 2206.06 2.06
2014 0.84 0.90 2105.98 1.99
2015 0.86 0.90 2021.30 1.94
2016 0.90 0.93 2002.08 1.85
2017 0.92 1.02 1987.58 1.69
2018 1.30 1.11 1908.03 1.45
2019 1.39 1.44 1909.48 1.18
2020 1.16 1.79 1938.15 0.92
2021 0.93 2.13 1888.47 0.70

Sources and references

STECF EWG 22-16
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6 STOCK ASSESSMENTS

ToR 1. Data preparation for the stock assessments:

1. To compile and provide the most updated information on stock identification and boundaries,
length and age composition, growth, maturity, feeding, essential fish habitats and natural
mortality.

2. To compile and provide complete sets of annual data on landings and discards for the longest
time series available up to and including 2021 while also considering/comparing the results of
STECF 21-02 and 22-03. This should be presented by fishing gear as well as by size/age
structure.

3. For GSA 17&18 to compile and provide complete sets of annual data on fishing effort for the
longest time series available up to and including 2021, based on the FDI database for the
recent part and from prior Mediterranean & Black Sea Data calls for the older part. This
should be described in terms of number of vessels, time (days at sea, soaking time, or other
relevant parameter) and fishing power (gear size, boat size (linear and/or GT), engine power
kW, etc.) by Member State/Country, vessel length and fishing gear. Data shall be the most
detailed possible to support the implementation of a fishing effort management regime.

4. To compile and provide indices of abundances and biomass by year and size/age structure for
the longest time series available up to and including 2020 by GSA and Country.

ToR 2. To assess trends in historic and recent stock parameters on fishing mortality, stock biomass, spawning

stock biomass, and recruitment.
Different assessment models should be applied as appropriate, including retrospective
analyses. The selection of the most reliable assessment shall be explained. Assumptions and
uncertainties shall be specified. Where a benchmark has been performed by GFCM (Hake GSA
17-18, Hake GSA 19) and the stock object is available, the benchmark should be considered
for the updated assessment. In absence of the stock object and for robustness testing, other
statistical catch at age models may be fitted.

The assembled data, stock assessments, reference point calculations and short term
forecast are given below by stock following the stock units of the ToRs.

Advice based on an ICES category 3 method was applied and given for one stock (red
mullet in GSA 17-18. An analysis by sub area is provided but no catch advise is given for
Venus clam in GSA 17-18.
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6.1 EUROPEAN HAKE IN GSAS 17 AND 18
6.1.1 STOCK IDENTITY AND BIOLOGY

The stock of European hake was assumed to be constrained within the boundaries of the
whole Adriatic Sea (GSAs 17-18) (Figure 6.1.1.1), as suggested by the genetic results of
the MAREA Stock Med project that shows a common sub-population of hake throughout
the Adriatic Sea. However, that project identifies two distinct stock units in the Adriatic
Sea, uncorrelated with the GSA units (Fiorentino et al., 2014). For this analysis the two
stocks are assumed combined.

The species depth distribution (Figure 6.1.1.2) ranges between a few meters in the coastal
area down to 800 m in the South Adriatic Pit (Kirin¢i¢ and Lepeti¢, 1955; Ungaro et al.,
1993), though it is most abundant at depths between 100 and 200 m, where the catches
are mainly composed of juveniles (Bello et al., 1986; Vrgoc¢, 2000). In the northern and
central part of the Adriatic Sea adults are mainly caught at depths of 100 to 150 m (Vrgoc¢
et al., 2004); whereas in the south Adriatic the largest individuals are caught in waters
deeper than 200 m and medium-sized fish appear in waters not deeper than 100 m
(Ungaro et al., 1993).

The geographical distribution pattern of European hake has been studied in the area using
trawl-survey data and geostatistical methods. This species presents the greatest
abundance in the central Adriatic Sea in water deeper than 100 meters, whereas the
greatest biomass is found in the eastern part of the Adriatic Sea, where the biggest sizes
individuals are concentrated (Piccinetti et al., 2012). Nursery areas are located in the
central Adriatic Sea, off Gargano promontory and in the southern part of Albanian coasts
(Frattini and Paolini, 1995; Lembo et al., 2000; Carlucci et al., 2009) (Figure 6.1.1.3),
whereas the spawning grounds are located among the Croatian channels (Figure 6.1.1.4).

European hake can grow to 107 cm (Grubisi¢, 1959) total length. The observed maximum
lengths of European hake in the Adriatic were 93.5 cm for females and 66.5 cm for males
both registered during MEDITS samplings. In the commercial sampling also a female of
93.5 cm length was observed in 2009. However, its usual length in trawl catches is from
10 to 60 cm. This is a long-lived species; it can live more than 20 years. In the Adriatic,
however, the exploited stock by number is mainly composed of 0, 1 and 2 year-old
individuals.

Females attain larger size than males, which grow more slowly after maturation at the age
of three or four years. Consequently, the proportion of males in the population is higher
in the lower length classes and proportion of females is higher for greater lengths. In the
central and northern Adriatic, females already start dominating the population at lengths
of about 30 to 33 cm. In trawl catches at lengths over 38 to 40 cm, almost all the
specimens are females (Vrgoc¢, 2000). The growth parameters assumed for this study are
showed in Table 6.1.1.1 and they are obtained from the data collected within the DCF in
2018 in GSA 18 (Linr, k and to) and GSA 17 (a and b - length weight parameters)

In the Adriatic Sea, European hake spawn throughout the year, but with different
intensities. The spawning peaks are in the summer and winter periods (Karlovac, 1965;

Zupanovi¢, 1968; Zupanovi¢ and Jardas, 1986, Zupanovi¢ and Jardas, 1989; Juki¢ and
Piccinetti, 1981; Ungaro et al., 1993). Hake is a partial spawner. Females spawn usually
four or five times without ovarian rests. In females in the pre-spawning stage, fish 70 cm
long can contain more than 400,000 oocytes (Sarano, 1986). The earliest spawning in the
Pomo/Jabuka Pit occurs in winter in deeper water (up to 200 m). As the season progresses
into the spring-summer period, spawning occurs in more shallow waters. The recruitment
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of young individuals into the breeding stock has two different maxima. The first one is in
the spring and the second one in the autumn.
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Figure 6.1.1.1 European hake in GSAs 17 and 18. Geographical location of GSAs 17-
18
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Figure 6.1.1.2 European hake in GSAs 17 and 18. Distribution map in the Adriatic Sea
from MEDITS Programme (Sabatella and Piccinetti, 2005)
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Figure 6.1.1.3 European hake in GSAs 17 and 18. Position of persistent nursery in
GSAs 17 and 18 from MEDISEH project.

Figure 6.1.1.4 European hake in GSAs 17 and 18. Position of persistent spawning
area in GSAs 17 and 18 from MEDISEH project.

Table 6.1.1.1 European hake in GSAs 17 and 18: Growth and length/weight
relationship parameters

Sex | Linf k to a b
M 73 cm 0.15 -0.741 0.0057 3.081
F 111 cm 0.10 -0.717 0.0094 2.937
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Table 6.1.1.2 European hake in GSAs 17 and 18. Proportion of mature specimens at
age (maturity) estimated from maturity at length in a4a model (see section 6.1.3.2) and
natural mortality vector divided by age and sex used within the SS3 model (see section
6.1.3.1) agreed in GFCM benchmark.

Age 0 1 2 3 4 5 6 7+

M 1.34 | 0.657 | 0.454 | 0.364 | 0.315 | 0.283 | 0.257 | 0.243

Time of spawning | 1st of January

Sex Age 0 Age 1 Age 5 Age 20

F 1.31 0.61 0.26 0.17

M 1.37 0.70 0.30 0.22
6.1.2 DATA

6.1.2.1 CATCH (LANDINGS AND DISCARDS)

The following table (Tables 6.1.2.1.1-4) and the following plots (Figures 6.1.2.1.1-8)
summarise the catch data (landings plus discards) included in the DCF database. Most of
the landings come from the bottom trawler, followed by longlines and to a lesser extent
gillnet fishery and rapido trawls (only Italy GSA 17). Catches from gears with less than 1
t in every year of the time series are not shown in the tables but only in the figures.

Table 6.1.2.1.1 European hake in GSAs 17 and 18. Catch (landings and discards) data
included in the DCF database for Italy in GSA 17.

Landings Discards
Year OTB | OTM TBB GNS LLD LLS OoTB
2006 3980 237 0
2007 3435 0
2008 3037 0
2009 2549 0
2010 1863 0
2011 1460 12 9
2012 1777 15 6
2013 2192 3
2014 1789 30 11
2015 2011 62 13
2016 1731 61
2017 1836 6 116
2018 1853 71 6 346
2019 1556 3 82 27 155
2020 1498 38 84
2021 1637 11 53 44 100
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Figure 6.1.2.1.1 European hake in GSAs 17 and 18.

data included in the DCF database for Italy in GSA 17.
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HKE ITA 17 Discards Length Frequency
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Figure 6.1.2.1.2 European hake in GSAs 17 and 18. Catch (landings and discards)

0
2

length frequency distributions included in the DCF database for Italy in GSA 17.

Table 6.1.2.1.2 European hake in GSAs 17 and 18. Catch data included in the DCF

database for Italy in GSA 18.

lLandings IDiscards
Year |NA GNS |[GTR |LLS |OTB |NA GNS |GTR |[LLS |OTB
2002 |277 26 2006 |0 0 0
2003 |1353 | 199 2899 |0 0 0
2004 19 21 233 2932 0 0 0
2005 |1 38 18 452 3275 [0 0 0 0
2006 |1 30 26 836 (4613 |0 0 0 0
2007 |0.2 19 18 620 (3497 |0 0 0 0
2008 15 42 551 |3640 0 0 0
2009 8 20 534 |3545 0 0 152
2010 19 601 |3400 0 78
2011 18 519 |3312 0 100
2012 20 566 |2520 0 0.3 177
2013 188 |2379 15
2014 0.03 [279 1584 0 1 46
2015 427 1614 86
2016 5 518 |1672 0 107
2017 31 3 515 1682 0 0 31
2018 15 0.2 |335 |1650 0 0 56
2019 0.1 5 0.6 235 |1481 [0 0 0 102
2020 0.8 1 265 1086 0 0 19
2021 1.08 159 1229 23
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Table 6.1.2.1.3 European hake in GSAs 17 and 18. Catch data included in the DCF
database Croatia and Slovenia in GSA 17.

Landings Discard
Year |Country|GNS |GTR |OTB LLS GNS |GTR OTB LLS
2005 |SVN 0.1 [0.04 |2 0 0 0
2006  |SVN 1 0.1 |2 0.01 0 0 0 0
2007 |SVN 1 0.1 |5 0 0 0
2008 |SVN 0.3 1[0.04 |1 0 0 0
2009 |SVN 0.4 (0.1 |1 0.004 |0 0 0 0
2010 |SVN 0.01 [0.01 |0.1 0 0 0
2011 SVN 0.1 [0.01 |0.2 0 0 0
2012  |SVN 0.2 [0.01 |0.2 0 0 0
2013 SVN 0.2 [0.004]|1 0 0 0
2014 |SVN 0.2 [0.01 |1 0 0 0
2015 |SVN 1 0.04 |1 0 0 0
2016  |SVN 0.1 |0.001/0.2 0 0 0
2017 |SVN 0.1 |0.002/|0.4 0 0 0.002
2018 |SVN 0.4 [0.01 |2 0 0 0.01
2019 |SVN 1 0.04 |4 0 0 0.02
2020 |SVN 0.3 [0.01 |1 0 0 0.004
2021 SVN 0.1 3 0 0 0.02
2012 HRV 67 4 796 34 4 0.12 2 0.2
2013 HRV 44 3 1014 |65 2 0.09 2 0.1
2014 |HRV 57 3 774 61 3 0.06 2 0.2
2015 HRV 58 3 655 56 3 0.04 1 0.1
2016 HRV 39 2 586 124 2 0.17 1 0.1
2017 HRV 49 3 784 90 2 0.09 3 0.2
2018 HRV 55 4 815 116 2 0.12 4 0.3
2019 HRV 77 3 944 116 3 0.07 3 0.2
2020 HRV 88 5 927 178 3 0.08 2 0.4
2021 HRV 84 4 836 134 2 2 0.5
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Figure 6.1.2.1.5 European hake in GSAs 17 and 18. Catch data included in the DCF
database Croatia in GSA 17.
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HKE HRV 17 Landings Length Frequency
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Figure 6.1.2.1.6 European hake in GSAs 17 and 18. Catch (landings and discards)
length frequency distributions included in the DCF database Croatia in GSA 17.
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Figure 6.1.2.1.7 European hake in GSAs 17 and 18.
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HKE SVN 17 Landings Length Frequency
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Bottom trawl and longlines catch data (landings plus discards) are included in the stock
assessments models. Also, the Albanian and Montenegrin data included in the GFCM
database were included in the assessment input data; these two countries transmitted
also 2021 catch data to the EWG 2216. For the SS3 model, catch data were included from
1998; the source of this data is FishStat] (FAO-GFCM, 2020). Table 6.1.2.1.4 summarises
the catch data included in the SS3 assessment split by fleet.

Table 6.1.2.1.4 European hake in GSAs 17 and 18. Catch data included in the SS3
assessment.

ITA_OTB_ | HRV_OTB_ | HRV_LLS | ITA_OTB_ | ITA_LLS | MNE_OTB_ | ALB_OTB
Year 17* 17 17 18 18 18 _18 Total
1998 | 2524 781 62 4953 710 71 340 9441
1999 | 2516 543 43 2757 395 71 341 6666
2000 | 2094 487 38 2843 407 69 330 6268
2001 | 2022 465 37 2819 404 79 380 6206
2002 | 2310 521 41 2070 258 42 200 5442
2003 | 3067 384 30 2992 385 80 384 7322
2004 | 2895 566 45 3025 233 99 473 7336
2005 | 3835 726 57 3380 452 55 267 8772
2006 | 4068 768 61 4760 836 59 280 10832
2007 | 3514 818 65 3609 620 58 275 8959
2008 | 3102 532 33 3756 551 63 275 8312
2009 | 2605 734 37 3696 534 56 336 7998
2010 | 1903 572 40 3478 601 49 280 6923
2011 | 1469 653 37 3412 519 40 286 6416
2012 | 1784 796 34 2697 566 42 899 6818
2013 | 2196 1015 65 2395 188 43 851 6753
2014 | 1801 776 61 1630 279 44 902 5493
2015 | 2026 656 56 1700 427 38 914 5817
2016 | 1792 587 124 1779 492 42 948 5764
2017 | 1953 786 90 1713 514 37 940 6033
2018 | 2200 818 116 1706 331 48 872 6091
2019 | 1710 946 113 1584 232 37 731 5355
2020 | 1573 929 178 1086 265 37 751 4819
2021 | 1740 838 135 1252 135 42 703 4845

* Slovenian catches are included in the Italian OTB GSA 17 in the SS3 model

LFDs from landings of Italy in GSA 17 are available only for OTB and TBB and for GNS only
for 2019. LFDs from landings of TBB of Italy in GSA 17 are missing for 2007-2010, 2013,
2015 and 2016. LFDs from discards of Italy in GSA 17 are available only for OTB from
2011 to 2021 (TBB is not included in the assessment).

LFDs from landings of Italy in GSA 18 are available only for OTB and LLS. LFDs from
landings of LLS of Italy in GSA 18 are missing for 2002-2003 and 2006. LFDs from landings
of OTB of Italy in GSA 18 are missing for 2006. LFDs from discards of Italy in GSA 18 are
available only for OTB and LLS from 2009 to 2021. LFDs from discards of LLS of Italy in
GSA 18 are missing for 2009-2011, 2013 and 2015-2021.

LFDs from landings of Croatia in GSA 17 are available only for OTB, LLS and GNS from
2013 to 2020. LFDs from landings of LLS of Croatia in GSA 17 are missing for 2013. LFDs
from discards of Croatia in GSA 17 are available only for OTB from 2013 to 2021. (GNS is
not included in the assessment)
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LFDs from landings and discards of Slovenia in GSA 17 needs to be thoroughly checked
because they are deemed not reliable however, the numbers are small and do not influence
the assessment.

6.1.2.2 EFFORT

Hake is a primary species for the Adriatic fishing fleet; specifically it is a target species for
the bottom trawl fishery and to a lesser extent for the longline and gill net fisheries.
Longlines target mainly bigger individuals, however their activity, together with the gill
net activity, are minor compared to the bottom trawl fishery activity. Tables 6.1.2.2.1-4
report the fishing days by country, year, gear and vessel length.

Table 6.1.2.2.1. Effort in term as fishing days for Croatia (HRV) in GSA17 for longlines
(LLS) and otter trawl (OTB) by vessel length (VL).

Sum of fishing days — HRV LLS
Grand
YEAR VL0006 VL0612 VL1218 VL1824 Total
2012 2085 7041 104 9230
2013 2466 7127 52 9645
2014 2283 6940 52 9 9284
2015 2216 6895 79 10 9200
2016 1786 6393 29 8208
2017 1867 6977 10 8854
2018 2580 7307 15 1 9903
2019 4538 7755 107 12400
2020 4927 8197 170 13294
2021 4718 8287 217 13222
Sum of fishing days - HRV OTB
Grand
YEAR VL0006 VL0612 VL1218 VL1824 VL2440 Total
2012 24 10846 17617 4694 4840 35572
2013 25 10260 16885 5321 5992 35483
2014 15 11246 16841 5316 2928 36346
2015 4 10909 16672 4337 3019 34941
2016 63 10488 16277 4887 2253 33968
2017 16 11862 17218 4586 2067 35749
2018 9961 17230 4176 1737 33104
2019 9075 15579 4612 1731 30997
2020 10170 16075 4151 1520 31916
2021 10144 15646 4859 1751 32400
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Table 6.1.2.2.2. Effort in term as fishing days for Italy (ITA) in GSA17 for longlines (LLS)
and otter trawl (OTB) by vessel length (VL).

Sum of fishing days - ITA17 LLS
YEAR VL0006 VL0612 VL1218 VL1824 VL2440 Grand Total
2006 21 21
2007 41 41
2008 0
2009 0
2010 0
2011 0
2012 0
2013 0
2014 0
2015 0
2016 439 439
2017 361 361
2018 877 8 149 1035
2019 545 277 822
2020 208 6 214
2021 18 48 286 352

Sum of fishing days - ITA17 OTB

YEAR VL0006 VL0612 VL1218 VL1824 VL2440 Grand Total
2004 35665 52605 34338 10422 133030
2005 10053 62455 36578 12588 121674
2006 61 8067 46604 29437 9888 104056
2007 6724 47688 30438 8945 93795
2008 5525 44720 27977 8480 86701
2009 7635 47220 28571 7618 91044
2010 5952 41995 27106 7909 82962
2011 5999 40792 26424 6971 80187
2012 6048 34301 25466 4788 70603
2013 6351 33282 22579 4081 66293
2014 6220 33052 21194 6027 66492
2015 2271 29582 25022 4422 61297
2016 2758 29701 24561 4844 61865
2017 6339 30074 30350 5616 72379
2018 4951 34671 30788 5524 75934
2019 3281 31403 24641 6585 65911
2020 1332 27162 22482 5651 56627
2021 1039 29153 24024 5943 60159
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Table 6.1.2.2.3. Effort in term as fishing days for Italy (ITA) in GSA18 for longlines (LLS)

and otter trawl (OTB) by vessel length (VL).

Sum of fishing days ITA18 LLS

YEAR | VL0006 | VL0612 VL1218 VL1824 |VL2440 | Grand Total
2004 5138 2717 7855
2005 15328 3198 18526
2006 6924 9769 3532 20226
2007 6841 6892 3792 17526
2008 5320 4017 3206 12543
2009 6532 5278 2969 14779
2010 6112 4969 3707 14788
2011 6231 5055 3727 15013
2012 9029 6873 2571 18472
2013 477 1645 2122
2014 3067 3067
2015 3845 3845
2016 4168 4168
2017 36 3094 3130
2018 72 2997 40 7 3115
2019 1825 2299 50 4175
2020 1865 1433 38 3336
2021 3598 1337 143 5078
Sum of fishing days ITA18 OTB
YEAR VL0006 VL0612 VL1218 VL1824 | VL2440 ﬁ;ﬁgf
2004 9008 51197 20024 6697 86925
2005 4803 47330 16897 8179 77209
2006 5550 52174 22181 4259 84163
2007 3470 43555 19836 3819 70680
2008 4743 45641 14282 4972 69639
2009 5760 59695 14984 5410 85850
2010 5197 48372 15105 4347 73021
2011 3818 47116 13130 3589 67654
2012 4583 44403 11501 2156 62644
2013 5514 49028 12511 2241 69294
2014 4060 33736 10182 1708 49685
2015 4015 35442 10341 2204 52002
2016 3650 37510 10889 1978 54028
2017 4239 36248 10623 2108 53218
2018 3343 42089 12670 1996 60098
2019 1828 35764 10735 1844 50171
2020 608 28042 9241 1618 39509
2021 2032 29721 8587 1394 41734
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Table 6.1.2.2.3. Effort in term as fishing days for Slovenia (SVN) in GSA17 for otter trawl
(OTB) by vessel length (VL).

Sum of fishing days SVN17 OTB

Grand
YEAR VL0006 VL0612 VL1218 VL1824 VL2440 Total
2005 4 358 469 831
2006 356 607 963
2007 343 858 1 1202
2008 316 937 1 1254
2009 229 976 1205
2010 305 958 1263
2011 270 908 1178
2012 124 793 917
2013 183 554 737
2014 183 482 665
2015 171 499 670
2016 265 512 777
2017 194 503 697
2018 201 491 692
2019 205 564 769
2021 200 593 793

6.1.2.3 SURVEY DATA

MEDITS survey data are available from the official 2022 Data Call for GSA 17 and for GSA
18 from 1994. All the Countries are covered by the survey data, with some differences
among the years. For the present assessment the data from 1998 to 2021 were used.
Data were analysed using the JRC script.

The MEDITS survey in GSAs 17 and 18 is performed in three units: Italy (and Slovenia)
GSA 17, Croatia GSA 17 and Italy GSA 18. The information collected by three surveys
were combined and used together, since there were no specific reasons supporting the
use of three separated surveys.
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Figure 6.1.2.3.1 European hake in GSAs 17 and 18. MEDITS survey period over 1994-

2021.
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Figure 6.1.2.3.2 European hake in GSAs 17 and 18. MEDITS biomass (kg/km?) over
1994-2020.
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Figure 6.1.2.3.3 European hake in GSAs 17 and 18. MEDITS abundance (n/km?) over
1994-2021.
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Figure 6.1.2.3.4 European hake in GSAs 17 and 18. MEDITS Length frequency
distribution (TL mm; n/km?3).

6.1.3 STOCK ASSESSMENT

The management advice is given using the SS3 model since it was the model chosen
during the GFCM benchmark in 2019.

Stock Synthesis (SS3)

Stock Synthesis 3 (SS3; Methot and Wetzel, 2013) provides a statistical framework for
the calibration of a population dynamics model using fishery and survey data. It is
designed to accommodate both population age and size structure data and multiple stock
sub-areas can be analysed. It uses forward projection of population as in the “statistical
catch-at-age” (SCAA) approach. SCAA estimates initial abundance at age, recruitments,
fishing mortality and selectivity. The overall model contains subcomponents which
simulate the population dynamics of the stock and fisheries, derive the expected values
for the various observed data, and quantify the magnitude of difference between observed
and expected data. Some SS3 features include ageing error, growth estimation, spawner-
recruitment relationship, movement between areas. The ADMB C++ software in which SS
is written searches for the set of parameter values that maximize the goodness-of-fit, then
calculates the variance of these parameters using inverse Hessian methods

The SS model of European hake in GSAs 17-18 was benchmarked in 2019 (GFCM, 2019).
It is a one-area yearly model where the population is comprised of 20+ age-classes with
two sexes (males and females are considered as separated). The model is a length-based
model where the numbers at length in the fisheries and survey data are converted into
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ages using the von Bertalanffy growth function. SS3 assumes multinomial likelihoods for
the proportions-at-length in catches and survey data. The last age-class (i.e. 20+)
represents a “plus group” in which mortality and other characteristics are assumed to be
constant.

The model starts in 1998 and the initial population age structure was assumed not to be
in an unexploited equilibrium state, so that the initial fishing mortality was estimated for
all fleets in the model. Initial catches were assumed as the average of the 3 previous years
(1995-1997; FishStatl FAO-GFCM, 2020). Differently from the benchmark, fishing
mortality was modelled using the Baranov’s continuous F, with each F as a model
parameter, instead of the hybrid method, as it is preferred when F is high because hybrid
F has high gradients that limit pace of convergence when F is high. Option 5 was selected
for the F report basis. This option represents the last development of SS and corresponds
to the fishing mortality requested by the ICES, GFCM and STECF frameworks (i.e. simple
average of F of the age classes chosen to represent Fbar). Selectivity by fleet has been
generated as length-specific. Fbar was calculated considering ages from 1 to 4.

The SS3 analysis has been carried out considering the following 8 fleets: 7 fishing fleets
and 1 survey. The MEDITS survey is performed by 3 different units (Croatia GSA 17, Italy
GSA 17 and GSA 18). However, considering the standardised procedure, it was preferred
to use this information as unique, thus combined the indices by lengths using the ad-hoc
script.

Fishing fleet
1) Italian bottom trawl GSA 17, including also Slovenian data (catch and LFDs)
2) Croatian bottom trawl (catch and LFDs)
3) Croatian longlines (catch and LFDs)
4) Italian bottom trawl GSA 18 (catch and LFDs)
5) Italian longlines GSA 18 (catch and LFDs)
6) Montenegrin bottom trawl and nets (catch and LFDs)
7) Albania bottom trawls (catch and LFD; LFD only for 2017-2021)

Survey
1) MEDITS survey (index Kg/Km? and LFDs)

The MEDITS survey in the benchmark model was miss-specified (the density index used
in the model as a biomass index; the report stated a biomass index was the selected
approach) so it was corrected during STECF EWG 19-16 by substituting with the correct
biomass MEDITS index.

For the Italian longlines GSA 18 fishing fleet, ALKs have been also considered for the time
series from 2002 to 2021 (except for the years 2003, 2004 and 2006). During the EWG
21-15 and EWG 2216 it was noticed that the ALKs included during the benchmark were
miss-specified, therefore these were corrected this year.
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This model includes only catches from OTB and LLS. All the catches from other gears are
not included in the assessment. In a future benchmark the catches from other gears should
be considered as possible other information to be included in the model.

Input data and fitting of the model

Figure 6.1.3.1.1 summarises the data included in the SS3 model. Specifically, the catch
data (Fig. 6.1.3.1.2) goes from 1998 to 2021. The last official assessment from GFCM
(GFCM, 2022) was updated with data from 2021. Albania and Montenegro made available
information from 2021.LFDs from Montenegro were missing for 2021 so are not included
in the model.

SS3 allows different selectivity by gear (Fig. 6.1.3.1.3.) Specification of selectivity model
has been left unchanged compared to the benchmark.

Growth parameters were estimated within the model for both sexes using the von
Bertalanffy growth curve informed by the annual ALKs derived from the catches of the
Italian part of GSA 18 (6.1.3.1.4). The ALKs used in this assessment are the corrected
ones (see below). Linf parameters for both sexes were also assumed to have a prior
distribution (assuming a beta distribution) equal to the values estimated externally using
otolith reading (GSA 18 — DCF, 2017).

Length-based maturity ogives were derived by data collected from commercial and survey
samples in the western side of GSA 18. The maturity ogives based on macroscopic
inspection of the gonads of both sexes indicates that the onset of maturation (L50%)
occurs at about 32 cm for females and 17 cm for males for the entire time series
(6.1.3.1.4). L50% of females only is included in the SS model.

Figure 6.1.3.1.5 summarises the observed length frequency distribution (LFD) by fleet,
also showing the fitting of the model. While figure 6.1.3.1.6 summarises the Pearson
residuals for the LFDs by fleet and year.

Figure 6.1.3.1.7 shows the biomass index by year from the MEDITS survey with the model
fitting; residuals are also reported (Fig. 6.1.3.1.8).
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Figure 6.1.3.1.1 European hake in GSAs 17 and 18: Summary of the input included
in the SS3 model.
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Figure 6.1.3.1.2 European hake in GSAs 17 and 18: Catch data by country, gear
and year.
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Figure 6.1.3.1.3 European hake in GSAs 17 and 18: Selectivity by fleet in 2021.
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Figure 6.1.3.1.7 European hake in GSAs 17 and 18: Biomass index (Kg/Km?) and
fitting of the model (blue line) for the MEDITS survey.
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The setup of the final model was in line with the updated run of STECF EWG 20-15 and
the run performed during the GFCM 2022 with the addition of 2021 DCF data and data
from Montenegro and Albania. Specifically:

e 2021 catches for Montenegro were added;
e 2021 catches and LFD for Albania were added;

¢ New SS3 bias adjustment and weighting included as part of the fitting
process.

e Correction to ALK data, which was previously put in with some ages
misaligned.

All the modifications are considered minor or to be model technicalities and do not
represent a deviation from the updated run of STECF EWG 20-15 or GFCM benchmark.
Figure 6.1.3.1.9 reports also the comparison between the last stock assessment accepted
by the GFCM and a new run including the corrected ALKs. The two assessment present
very similar values, specifically in the most recent years, with some revision the SSB in
the middle years of the assessment. Even though these are small changes and may not
imply new long term dynamics and the changes seen in the final assessment are not so
large new reference points have been estimated (see section 6.1.4) to ensure the changes
that have occurred are taken into account. The effect of the realigned ALKs should be
investigated in a future benchmark, considering this modification from the previous
assessments.
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Figure 6.1.3.1.9 European hake in GSAs 17 and 18: Comparison between the last
official GFCM stock assessment (red line — Hake1718_GFCM2022; GFCM, 2022) and a new
run including the corrected ALKs (blue line — Hake1718_GFCMcorrected).

Results

In the results below SSB has been evaluated as Female SSB taken directly from the model.
Female SSB of European hake is relatively stable until 2006, then decreased considerably
until 2014 (1344 tons) to then rise to the highest value of the time-series in 2022 (4017
tons).

Foar(1-4) Shows a decreasing trend in the last six years, accounting for the lowest value in
the most recent year (Fbar1-4) in 2021 equal at 0.39). Bottom trawlers are the fleets
accounting for the highest values of fishing mortality, specifically ITA OTB 17 and ITA OTB
18. However, exploitation from longlines is not negligible (Table 6.1.3.1.2); they
accounted for ~ 25% of total Fishing mortality along the time series with peak of ~ 45%
in 2016 and 2017. A substantially higher proportion total F comes from LLS than the
proportion of catch, which is about 8% overall years and 13% in 2016. The reason for this
is that LLS dominate catches of older individuals over 40cm, and covers a larger age range
than the OTB fleet, but these bigger individuals contribute little to the Fvar (ages 1-4)
because compared to OTB few individuals are caught by LLS at ages 4 and below.

Recruitment shows a decreasing trend in the last six years with the exception of 2019.
Recruitment in the last five years is below average.

Results are summarised in tables (Tables 6.1.3.1.1, 6.1.3.1.2, 6.1.3.1.3 and 6.1.3.1.4)
and figures (Figs. 6.1.3.1.10, 6.1.3.1.11, 6.1.3.1.12 and 6.1.3.1.13).
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Table 6.1.3.1.1 European hake in GSAs 17 and 18: Female spawning stock biomass
(SSB, in tonnes), Fishing mortality, and recruitment (in thousands) resulting from the SS3
model. ‘High’ and ‘Low’ represent approximately 95% confidence intervals.

Recruitment

Female F
Year age 0 High Low SsB High Low tgi::; ages High | Low
thousands Tonnes* 1-4

1998 377949 | 552544 | 203354 3159 | 4894 | 1423 9441 | 0.77 ] 0.91 | 0.62
1999 314041 | 422115 | 205967 2970 | 4219 | 1722 6666 | 0.63 | 0.75 | 0.51
2000 491860 | 639299 | 344421 3100 | 4153 | 2046 6268 | 0.68 | 0.81 | 0.55
2001 456429 | 588331 | 324527 2917 | 3807 | 2026 6206 | 0.69 | 0.81 | 0.57
2002 500071 | 613678 | 386464 2646 | 3445 | 1848 5442 | 0.54 | 0.63 | 0.45
2003 466046 | 570499 | 361593 3016 | 3776 | 2256 7322 | 0.65 | 0.76 | 0.54
2004 580616 | 698399 | 462833 2988 | 3688 | 2289 7336 | 0.60 | 0.70 | 0.50
2005 653281 | 784918 | 521644 3233 | 3899 | 2568 8772 | 0.66 | 0.76 | 0.56
2006 576703 | 679675 | 473731 3305 | 3934 | 2677 | 10832 | 0.83 ]| 0.94 | 0.71
2007 538905 | 622531 | 455279 2911 | 3452 | 2370 8959 | 0.75| 0.85 ] 0.65
2008 427866 | 496569 | 359163 2839 | 3342 | 2336 8312 | 0.74 | 0.83 | 0.64
2009 445250 | 512840 | 377660 2801 | 3276 | 2327 7998 | 0.85 | 0.95 | 0.74
2010 442583 | 507153 | 378013 2435 | 2856 | 2015 6923 | 0.88 | 1.00 | 0.77
2011 437259 | 498930 | 375588 1936 | 2305 | 1568 6416 | 0.83 | 0.93 | 0.72
2012 483923 | 547332 | 420514 1679 | 2016 | 1342 6818 | 0.85 | 0.95 | 0.75
2013 334048 | 385401 | 282695 1427 | 1730 | 1124 6753 | 0.89 | 1.00 | 0.79
2014 331292 | 382816 | 279769 1344 | 1617 | 1071 5493 | 0.74 | 0.83 | 0.65
2015 489151 | 553047 | 425255 1510 | 1797 | 1223 5817 | 0.80 | 0.90 | 0.70
2016 399050 | 460118 | 337982 1415 | 1707 | 1123 5764 | 0.71 | 0.80 | 0.62
2017 404425 | 466747 | 342103 1432 | 1751 | 1113 6033 | 0.65 | 0.74 | 0.56
2018 366616 | 429815 | 303417 1781 | 2168 | 1393 6091 | 0.66 | 0.76 | 0.57
2019 442777 | 524227 | 361327 2040 | 2512 | 1568 5355 | 0.55 | 0.64 | 0.47
2020 312207 | 401788 | 222626 2434 | 3020 | 1847 4819 | 0.43 | 0.50 | 0.36
2021 270053 | 396036 | 144070 3054 | 3792 | 2315 4845 | 0.39 | 0.47 | 0.32
2022 4017 | 4978 | 3056

*SS3 model provides estimates of SSB only for females.
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Table 6.1.3.1.2 European hake in GSAs 17 and 18: F by fleet by year estimated by

the model.
Year ITA OTB HRV OTB HRV LLS ITA OTB ITA LLS MNE OTB ALB OTB
17 17 17 18 18 18 18
1998 0.193 0.039 0.016 0.290 0.198 0.005 0.026
1999 0.230 0.033 0.012 0.203 0.116 0.006 0.031
2000 0.228 0.035 0.011 0.248 0.117 0.007 0.036
2001 0.239 0.033 0.011 0.239 0.118 0.008 0.045
2002 0.240 0.034 0.012 0.153 0.077 0.004 0.021
2003 0.256 0.021 0.008 0.224 0.102 0.006 0.033
2004 0.226 0.029 0.012 0.224 0.065 0.007 0.038
2005 0.274 0.034 0.015 0.198 0.118 0.004 0.020
2006 0.285 0.035 0.016 0.254 0.213 0.004 0.020
2007 0.276 0.040 0.019 0.210 0.179 0.004 0.021
2008 0.264 0.029 0.010 0.236 0.169 0.005 0.023
2009 0.271 0.048 0.012 0.298 0.180 0.005 0.033
2010 0.237 0.044 0.015 0.324 0.229 0.005 0.033
2011 0.187 0.050 0.016 0.296 0.236 0.004 0.036
2012 0.192 0.066 0.016 0.192 0.285 0.004 0.099
2013 0.274 0.118 0.044 0.213 0.132 0.005 0.108
2014 0.205 0.078 0.038 0.134 0.183 0.004 0.100
2015 0.221 0.062 0.031 0.132 0.256 0.004 0.098
2016 0.151 0.046 0.062 0.100 0.268 0.003 0.081
2017 0.136 0.053 0.042 0.087 0.263 0.002 0.066
2018 0.193 0.062 0.053 0.110 0.169 0.004 0.073
2019 0.155 0.075 0.046 0.108 0.103 0.003 0.065
2020 0.118 0.060 0.052 0.062 0.084 0.002 0.056
2021 0.133 0.053 0.034 0.079 0.037 0.003 0.053
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Table 6.1.3.1.3 European hake in GSAs 17 and 18: Stock numbers at age estimated
by SS3.

Age

Year | O 1 2 3 4 5 6 7 8 9 10+

1998 | 377948 | 131796 | 57147 | 12550 | 4121 | 1676 | 637 | 272 |75 24 10

1999 | 314042 | 93890 42079 | 14332 | 3200 | 1223 | 598 | 248 | 113 | 33 16

2000 | 491860 | 79103 33756 | 12272 | 4186 | 1084 | 505|274 | 123 | 60 27

2001 | 456428 | 123289 | 27202 | 9273 3399 |[1362 437|229 | 137 |65 49

2002 | 500070 | 114471 | 42470 | 7400 2520 | 1084 | 540|197 |114 |73 65

2003 | 466046 | 125229 | 43060 | 13701 | 2415 | 950 497 | 275 | 109 | 67 86

2004 | 580616 | 120456 | 52058 | 12741 | 3614 | 714 348 | 210 | 132 | 57 89

2005 | 653280 | 150092 | 51622 | 16374 | 3558 | 1123 | 274 | 155 | 106 | 73 90

2006 | 576702 | 167847 | 58353 | 14805 | 4402 | 1089 |424 | 118 |74 55 93

2007 | 538906 | 144230 | 54442 | 13947 | 3420 | 1173 | 355 | 155 | 47 32 69

2008 | 427866 | 134451 | 48613 | 14154 | 3539 | 997 416 | 140 | 67 22 51

2009 | 445250 | 106728 | 45090 | 12730 | 3671 | 1066 | 368 | 172 | 64 32 39

2010 | 442584 | 109846 | 32830 | 10407 | 2916 | 993 361|142 |74 29 37

2011 | 437258 | 108856 | 32592 | 7264 2301 | 758 318 | 129 | 55 31 30

2012 | 483924 | 107612 | 33175 | 7692 1737 | 639 253|115 |50 23 27

2013 | 334048 | 120998 | 35499 | 7901 1706 | 426 183 | 78 38 17 18

2014 | 331292 | 83738 40285 | 8120 1619 | 398 125 | 62 30 16 17

2015 | 489152 | 83900 30693 | 10934 | 2008 | 440 128 | 44 23 12 14

2016 | 399050 | 123549 | 29955 | 7883 2512 | 498 126 | 39 14 8 10

2017 | 404426 | 101274 | 46415 | 8586 2050 | 677 145 | 37 11 4 5
2018 | 366616 | 103025 | 39450 | 14224 | 2408 | 593 210 | 45 11 4 3
2019 | 442778 | 93239 39415 | 11658 | 3883 | 712 202 | 76 17 4 3
2020 | 312208 | 113076 | 37278 | 12902 | 3650 | 1337 | 285 | 87 35 8 4
2021 | 270054 | 80372 48722 | 13924 | 4679 | 1434 | 595 | 133 |42 17 6
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Table 6.1.3.1.4 European hake in GSAs 17 and 18: Fishing mortality (F) at age

estimated by SS3.

Age
Year 0 1 2 3 4 5 6 7 8 9 Mean Age 10 - 20
1998 0.05 | 0.49 |0.83 | 0.91 0.86 | 0.77 | 0.69 | 0.62 0.58 | 0.54 | 0.47
1999 0.04 | 0.37 | 0.67 | 0.77 0.73 | 0.63 | 0.54 | 0.46 0.40 | 0.36 | 0.28
2000 0.04 | 0.42 | 0.73 | 0.83 0.77 | 0.66 | 0.56 | 0.47 0.41 | 0.36 | 0.27
2001 0.04 | 0.41 | 0.74 | 0.84 0.79 | 0.68 | 0.57 |0.48 0.41 | 0.37 | 0.28
2002 0.05 | 0.33 | 0.57 | 0.66 0.62 | 0.53 | 0.44 | 0.36 0.31 | 0.27 | 0.20
2003 0.01 | 0.23 | 0.66 | 0.87 0.86 | 0.76 | 0.64 | 0.54 0.45 | 0.39 | 0.27
2004 0.01 | 0.19 | 0.60 | 0.81 0.81 | 0.71 | 0.60 | 0.49 0.41 | 0.34 | 0.21
2005 0.02 | 0.29 | 0.69 | 0.85 0.83 | 0.73 | 0.62 | 0.53 0.46 | 0.41 | 0.31
2006 0.05 | 0.47 |0.87 | 1.00 0.96 | 0.87 | 0.77 | 0.69 0.63 | 0.59 | 0.51
2007 0.05 | 0.44 | 0.79 | 0.91 0.87 | 0.78 | 0.69 | 0.62 0.56 | 0.52 | 0.44
2008 0.05 | 0.44 | 0.78 | 0.89 0.84 | 0.74 | 0.64 | 0.57 0.51 | 0.47 | 0.39
2009 0.06 | 0.53 | 0.91 | 1.02 0.95 | 0.84 | 0.72 | 0.63 0.56 | 0.51 | 0.42
2010 0.06 | 0.56 | 0.95 | 1.05 0.99 |1 0.89 | 0.79 |0.71 0.66 | 0.62 | 0.53
2011 0.06 | 0.54 | 0.89 | 0.97 0.92 |10.84 | 0.77 |0.71 0.67 | 0.64 | 0.56
2012 0.05 | 0.46 | 0.88 | 1.05 1.05 | 0.99 | 0.93 | 0.88 0.85 | 0.82 | 0.75
2013 0.04 | 0.45 | 0.92 | 1.13 1.10 | 0.99 | 0.86 | 0.75 0.66 | 0.60 | 0.45
2014 0.03 | 0.35 | 0.74 | 0.94 0.94 | 0.88 | 0.81 |0.74 0.69 | 0.65 | 0.56
2015 0.04 | 0.38 | 0.80 | 1.01 1.03 | 0.99 | 0.93 | 0.88 0.85 | 0.82 | 0.74
2016 0.03 | 0.33 | 0.69 | 0.88 0.94 | 0.96 | 0.96 | 0.97 0.98 | 0.98 | 0.93
2017 0.03 | 0.29 | 0.62 | 0.81 0.87 | 0.89 | 0.91 |0.92 0.93 | 0.93 | 0.90
2018 0.03 | 0.31 | 0.66 | 0.84 0.85 | 0.81 | 0.76 | 0.71 0.68 | 0.65 | 0.57
2019 0.03 | 0.26 | 0.56 | 0.70 0.70 | 0.65 | 0.59 | 0.54 0.50 | 0.46 | 0.38
2020 0.02 | 0.19 | 0.43 | 0.55 0.57 |1 0.54 | 0.50 | 0.47 0.44 | 0.42 | 0.35
2021 0.02 | 0.19 | 0.40 | 0.50 0.49 | 0.44 | 0.38 | 0.33 0.28 | 0.25 | 0.18
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Figure 6.1.3.1.10 European hake in GSAs 17 and 18: Female spawning stock
biomass by year estimated by the SS3 model.
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Figure 6.1.3.1.11 European hake in GSAs 17 and 18: Recruitment by year estimated
by the SS3 model.

197



1.0

2 o * *
T oS | e
% +* + 1
= . .
2 S + *
=
.0
[FR— + +
= o |
o
£
3 S
o |
e T T T T T
2000 2005 2010 2015 2020
Year

Figure 6.1.3.1.12 European hake in GSAs 17 and 18: Fishing mortality by year
estimated by the SS3 model.
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Figure 6.1.3.1.13 European hake in GSAs 17 and 18: Fishing mortality by year and
fleet estimated by the SS3 model.

Retrospectives

Figures 6.1.3.1.14, 6.1.3.1.15and 6.1.3.1.15 show the retrospectives obtained by running
the SS3 model. The retrospective analysis run on the SS3 model showed a slight
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underestimation of F but a substantial overestimation of female SSB. It is suggested to
review this model in a new benchmark.
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Figure 6.1.3.1.14 European hake in GSAs 17 and 18: Retrospectives - Fishing
mortality from SS3.
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Figure 6.1.3.1.15 European hake in GSAs 17 and 18: Retrospectives - Recruitment
from SS3.
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Figure 6.1.3.1.16 European hake in GSAs 17 and 18: Retrospectives - Female
spawning stock biomass from SS3.

6.1.4 REFERENCE POINTS

During the data preparation for this stock assessment, experts noticed the use of improper
ALKs; this information has been corrected during the EWG 2216. Considering this change,
new reference points were derived by the present SS3 assessment and the estimated
values are presented in table 6.1.4.1.
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Table 6.1.4.1 European hake in GSAs 17 and 18: Reference points, values, and their
technical basis.

Framework Re:;%riirtmce Value Technical basis Source
MSY Btrigger NOt Deﬁned
MSY STECF EWG
approach Fmsy 0.232 |Fusy from SS3 model 22-16
TECF EW
Bim 1344 [Bioss STECF PG
Precautionary o (1.645-0) STECF EWG
approach Bra 1881 Bim -exp 22-16
Flim Not Defined
Fpa Not Defined
MAP .
MSY Brrigaer Not Defined
MAP Biim Not Defined
MAP Fusy | 0.232 |Fmsy STEZ(élilE6WG
Management MAP target
plan . . . STECF EWG
range Fusy | 0.12 |Based on regression calculation (see section 2) 19-16
lower
I::,]P galt:'get 0.25 Based on regression calculation but not tested and| STECF EWG
9€ Fmsy : presumed not precautionary 19-16
upper

6.1.5 SHORT TERM FORECAST AND CATCH OPTIONS

The short-term forecast was performed using SS for standard options for 2023 and an
additional option for a forecast for 2024 requested in ToR 6.1. The assumptions for 2022
are based on the GFCM decision and are given in Table 6.1.5.1, and results are given in
Table 6.1.5.3.

The TBB is not included in the GFCM assessment, on the basis that there is no directed
fishery and catches are negligible, so the TBB has no influence on the results. Indeed, LLS
are relevant, since they account for ~ 20% of the total fishing mortality in 2022 (with
higher values in the less recent years; see figure 6.1.3.1.13).

There are a number of other aspects that need to be considered in interpreting the results.
The analysis carried out assumes a direct relationship between effort and F which may not
hold over time. F estimated in the assessment has already declined from 0.43 in 2020 to
0.39 in 2021, however retrospective analysis (Figure 6.1.3.1.14) shows that F is being
revised upwards by about 0.1 over a 2-3 year period, suggesting underestimation of F in
the last year, so the absolute values of F may not be as low as indicated in the assessment,
though the it seems likely a substantial reduction has occurred.
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Table 6.1.5.1 European hake in GSAs 17 and 18: Assumptions made for the interim
year and in the forecast.

Variable Value Notes

. . Mean weights at age, maturity at age, natural mortality at age
Biological Parameters and selection at age, based on the average of 2019-2021

F.021 used to give F status quo for 2022 plus a reduction

Fages 1-4 (2022) 0.37 of 5.2% for the OTB fleets
Female SSB (2022) 4017 t Stock assessment 1 January 2022
RageO
(2022,2023,2024) 348,562 Mean of the last 3 years
Total catch (2022) 4719 t Assuming F status quo for 2022

Table 6.1.5.2 European hake in GSAs 17 and 18: Assumptions made for 2023/2024
to give the Fumsy Transition forecast for 2023.

Variable Value Notes

Fages 14 (2023) 0.24 L7LZoﬂrsgéjsc'icri]o;oigzpartial F2022 for all OTB fleets, Fao20 for all
Rageo (2024) 348,562 Mean of the last 3 years

Female SSB (2023) 4795 Short term forecast 1 January 2023

Total catch (2023) 3162 Assuming F option above
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Table 6.1.5.3 European hake in GSAs 17 and 18: Annual catch scenarios. All weights
are in tonnes.

Total tch Ftotal Female % Female 9, Catch

Basis (§0a23) catc (ages 1-4) SSB SSB change**
(2023) (2024) change** [*

STECF advice basis
Fvwsy/ MAP 3612 0.232 6037 50.3 -25.5
Fumsy Transition 4690 0.37 5238 30.4 -3.2
Fumsy lower 2670 0.16 6528 62.5 -44.9
Fmsy upper* 4153 0.32 5510 37.1 -14.3
Other scenarios
Zero catch 0 0 7675 91 -100.0
Status quo 4919 0.39 5123 27.5 1.5
60% of status quo 3162 0.23 6017 49.8 -34.7
80% of status quo 4072 0.31 5551 38.2 -16.0
7% reduction OTB fleets” 4658 0.37 5251 30.7 -3.9

* Fumsy upper iS Dot tested and is assumed not to be precautionary STECF does not advise fishing at
F>Fmsy

** % change in SSB 2024 to 2022
***Total catch in 2023 relative to catch in 2021.

7% reduction in partial F2o22 for all OTB fleets, and Fo22 = Fa020 for all LLS fleets
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Table 6.1.5.4 European hake in GSAs 17 and 18: Annual catch scenarios by area
and gear assuming same catch proportions as 2021.

—_— Frotal GSA17 | GSA17 | Gsa 18
Basis catch | (ages 1- GSAT1E
(2023) 4) oTB LLS oTB LLS
(2023)

STECF
advice
basis
Fusy 3612| 0.232 1922 101 1489 101
Fusy 4690 0.37 2495 131 1933 131
transition
Fusy lower 2670 0.16 1421 74 1101 74
Fusy upper+ 4153 0.32 2210 116 1712 116
Other
scenarios
Zero
Cotch 0 0 0 0 0 0
iltjitus 4919 0.39 2617 137 2027 137
60% of 3162 0.23 1682 88 1303 88
status quo

o,
80% of 4072 0.31 2166 113 1678 113
status quo
7%
ger;Ct'O” 4658 0.37 2478 130 1920 130
fleets**

* Fumsy upper iS Not tested and is assumed not to be precautionary STECF does not advise fishing at
F>FMSY

** 7% reduction in partial F023 for all OTB fleets, and F2p23 = F021 for all LLS fleets

A probabilistic forecast was also run to estimate the probabilities of the stock to fall below
Biim and Btrigger in 2023 and 2024. The results are shown in Table 6.1.5.5 and Figure 6.1.5.1.
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Table 6.1.5.5 European hake in GSAs 17 and 18: Kobe matrix: probabilistic forecast
with the associated probability at different level of F for the stock to be below Bim and
below Btrigger-

Probability Probability Probability Probability

Scenario SSB< B|im SSB< Blim SSB< Btrigger SSB< Btrigger
2023 2024 2023 2024

Fupper 0 0 0 0
Flower 0 0 O 0
Fusy 0 0 0 0
I:MSY transition 0 0 O 0
Status quo 0 0 0 0

(o)
80% of status 0 0 0 0
quo

o)
60% of status 0 0 0 0
quo
Zero catches |0 0 0 0
7% reduction 0 0 0 0

OTB fleets*

* 7% reduction in partial Fyp23 for all OTB fleets, and Fz023 = Fz021 for all LLS fleets
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SSB/Bim

SSB / Blrigger

Figure 6.1.5.1 European hake in GSAs 17 and 18: Kobe plots for Biim and Btrigger.

6.1.6 DATA DEFICIENCIES
The data from the last EU DCF official Data Call (2022) was scrutinized for issues.

LFDs from landings of Italy in GSA 17 are available only for OTB and TBB and only for
2019 for GNS. LFDs from landings of TBB of Italy in GSA 17 are missing for 2007-2010,
2013 and 2016. LFDs from discards of Italy in GSA 17 are available only for OTB from
2011 to 2021.

LFDs from landings of Italy in GSA 18 are available only for OTB and LLS from 2002 to
2021. LFDs from landings of LLS of Italy in GSA 18 are missing for 2002-2003 and 2006.
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LFDs from landings of OTB of Italy in GSA 18 are missing from 2004 to 2008. LFDs from
discards of Italy in GSA 18 are available only for OTB and LLS from 2009 to 2021. LFDs
from discards of LLS of Italy in GSA 18 are missing for 2009-2011, 2013 and 2015-2021.
There is no LFDs data in 2019 and 2020 in the last EU DCF official Data Call (2022);
however, this is due to some misreporting since the data has been collected and available
in the previous data call.

LFDs from landings of Croatia in GSA 17 are available only for OTB, LLS and GNS from
2013 to 2021. LFDs from landings of LLS of Croatia in GSA 17 are missing for 2013. LFDs
from discards of Croatia in GSA 17 are available only for OTB from 2013 to 2021.

LFDs from landings and discards of Slovenia in GSA 17 needs to be thoroughly checked
because they are deemed not reliable.
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6.2 SOLEINGSA 17
6.2.1 STOCK IDENTITY AND BIOLOGY

The common sole (Solea solea, Linnaeus, 1758; Figure 6.2.1.1) is a demersal species,
particularly abundant on relatively low depth (< 150 meters) sandy and muddy bottoms
in the Mediterranean Sea and north-eastern Atlantic (Quéro et al., 1986). Sole feed
primarily during night period, remaining buried in the seabed during the day. Juveniles
feed preferably on small polychaetes, amphipods, and bivalves, while adult large on bigger
polychaetes and holoturians (Beyst et al., 1999; Grati et al., 2013).

Tagging experiments using the traditional mark-and-recapture procedure showed that all
of the soles caught inside the northern Adriatic Sea were recaptured in the sub-basin
(Pagotto et al., 1979). However, based on the mitochondrial DNA variation, Guarniero et
al. (2002) and Sabatini et al. (2018) concluded that in the Adriatic Sea two near-panmictic
populations of common sole exist. The first inhabits the northern-central Adriatic Sea and
the western part of the southern Adriatic Sea, while the second population is located along
the Albanian coasts (eastern part of the southern Adriatic Sea). The hydro-geographical
features of this semi-enclosed basin might support the overall pattern of differentiation of
the Adriatic common soles. The northern Adriatic Sea has a high geographical
homogeneity, with a wide continental shelf and eutrophic shallow-waters. The southern
Adriatic in contrast, is characterized by narrow continental shelves and a marked, steep
continental slope (1200 m deep). Significant geographical barrier such as local currents,
eddies and canyons (Artegiani et al., 1997), may prevent a high rate of exchange of adult
spawners and the mixing of planktonic larval stages from nursery areas of adjacent basins
(Magoulas et al., 1996). The official assessment of common sole has historically been
carried out using only the GSA17 (Northern Adriatic Sea) as management unit since the
landings of common sole in the western part of the southern Adriatic (GSA18) are
negligible (Sabatini et al., 2018).

Reproduction period in the central and northern Adriatic Sea takes place in coastal areas
between November and March (Piccinetti and Giovanardi, 1984) when the species reaches
a size of 25 cm (L50%= 25.8 cm; MEDISEH, 2013). Hatching occurs after eight days and
the larva measures 3 to 4 mm TL (Tortonese, 1975; Wagemans and Vandewalle, 2001).
Eye migration starts at 7 mm TL and ends at 10-11 mm TL. Benthic life begins after seven
or eight weeks (15 mm) in coastal areas, estuaries, lagoon systems and brackish waters
along the Italian coast of the central and northern Adriatic Sea. The entire life cycle of sole
seems to follow the general Adriatic circulation and the cyclonic gyres which in autumn, in
correspondence to the spawning season of this species, occur in the northern and central
Adriatic (Russo and Artegiani, 1996). In confirmation of this, data on the spatial
distribution reveals distribution is a function of age with a progressive spawners migration
from coastal waters, which is a shallow water area characterized by a high concentration
of nutrients, to deeper ones outside the western coast of Istria (Scarcella et al., 2014).
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Figure 6.2.1.1 Common sole in GSA 17. Geographical location of GSA 17

Different studies revealed a great variability in the growth rate: some specimens had
grown 2 cm in one month, while others, of the same age group, needed a whole year
(Piccinetti and Giovanardi, 1984).

Von Bertalanffy growth equation parameters have been calculated using various methods.
In 2009, within the framework of SoleMon project, growth parameters of sole were
estimated through the length-frequency distributions obtained from surveys (Fabi et. al
2009). Subsequently, with the availability of the otoliths reading, new age-based studies
were conducted both on commercial and survey data and catch at age data series were
provided by official statistics within Data Collection Framework. However, in 2018, catch
at age data were no longer considered reliable by the EWG 18-16 (STECF 2018) due to
internal inconsistencies and communications from Italian and Croatian experts that otoliths
reading are being recalibrated. Due to these problems related to otoliths reading, 2018
WGSAD stock assessment of common sole in GSA 17 was not performed. To overcome
the problems in the age data, the stock assessment experts planned the move toward a
length based instead of age based approach. This approach needed a good estimation of
the von Bertalanffy parameters in general and overall a good estimation of the Loo. In this
context, the new FAO “Handbook on fish age determination” (Carbonara & Follesa 2019)
recommends, for bigger specimens of sole (greater than TL 28-30 cm) and for all samples
for which the age determination is doubtful, a more suitable and precise otoliths reading
method consisting in the sectioning of the transverse section of the otolith (Arneri, Colella
and Giannetti 2001; Easey and Miller 2008; Maheé et al. 2012). Within AdriaMed - FAO
regional project, a Study Group on intercalibration of fish otolith reading (SG-OTH-SOLEA)
was established. After a process began in 2019, consisting in several otolith exchange
(whole otolith exchange, thin section exchange), a set of agreed modal age data were
available to derive a Von Bertalanffy growth curve to be used in this assessment. In
particular, if the modal age of the same otolith was different for the two preparation
methods (whole vs thin section), the thin section reading was used. Further data, coming
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from back-calculation process and from SOLEMON survey age data (group 0 and > 4 year)
were used to complete the set.

The Von Bertalanffy growth parameters (Table 6.2.1.1; Figure 6.2.1.2) were estimated
applying the non-linear least square algorithm on the age readings collected in GSA 17
above described.
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Figure 6.2.1.2. Common sole in GSA 17: Von Bertalanffy growth curve (by sex and
combined) coming from AdriaMed SG-OTH-SOLEA and related growth parameters.

Table 6.2.1.1 Common sole in GSA 17: Growth parameters estimated from otolith
readings in GSA 17.

Males zemale Combine
Lo 34.1 38.08 38.1
k 0.34 0.29 0.28
to -1.65 -1.53 -1.7

Information on the length-weight relationships used in GFCM benchmark assessment
(FAO-GFCM 2021) session are available from 2005 onward from survey data (Table

6.2.1.2).

Table 6.2.1.2. Common sole in GSA 17: Length-weight relationship parameters.

Source Area Time a b S_ample Size
range size range
SoleMon GSA 17 2005-2020 | 0.0046 3.110 18 860 10-39 cm
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The male-female ratio is approximately 1:1 (Piccinetti and Giovanardi, 1984; Fabi et al.,
2009). Length at first maturity (L50%) is 25.8 cm (MEDISEH, 2013); this value has been
estimated using data from the SoleMon project. Females weighing 300 g have about 150
000 eggs, while those weighting 400 g have about 250 000 eggs (Piccinetti and Giovanardi,
1984).

The natural mortality rate (M) of fish populations is one of the most important parameters
for population dynamics and stock assessment models. Unfortunately, it is also one of the
most difficult parameters to estimate. For this reason, a pool of methodologies has been
considered. The Barefoot Ecologist’'s Toolbox (http://barefootecologist.com.au/shiny_m)
has been used to derive different values of M (single M value or vector by age). This
Toolbox, developed by Jason Cope, provides a straightforward method for obtaining the
estimated value of M from a range of life-history based methods. In Table 6.2.1.3 and
Figure 6.2.1.3 a summary of the input and output of all methods considered in the Toolbox
divided by different input requirements (Input Categories). The VB parameters were taken
from analyses above reported in table 6.2.1.1.

Table 6.2.1.3. Common sole in GSA 17: Natural mortality from a range of life-history
based methods.

Methods Input Categories | Value Reference
Gislason Linf, k, length >ee Figure Gislason et al., 2010
Vector 2.6.5.1.
by age see Fi
gure | Chen and Woatanabe,
Chen-Wat Age, k, t0 5 6.5.1. 1989
Then_nls maximum age 0.41 Then et al., 2015
Then_Im maximum age 0.36 Then et al., 2015
Hamel Amax | maximum age 0.36 Hamel (in press)
Then_VBGF Linf, k 0.51 Then et al., 2015
Jlensen_VBGF k 0.45 Jensen, 1997
Single M
value Jzensen_VBGF k 0.48 Jensen, 1997
k, age at
Roff . 1.10 Roff, 1984
maturity
Jensen_Amat | age at maturity 0.83 Jensen, 1996

Rikhter and Efanov,

Ri_Ef_Amat age at maturity 0.76 1976

Lorenzen wet weight 0.47 Lorenzen, 1996
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Figure 6.2.1.3. Common sole in GSA 17: Natural mortality vectors by age.

6.2.2 DATA
6.2.2.1 CATCH (LANDINGS AND DISCARDS)

The common sole is a very important commercial species in the central and northern
Adriatic Sea (Vallisneri et al., 2000; Grati et al., 2013), where the stock is shared among
Italy, Slovenia and Croatia, representing about 2000 tons and more than 20 million of
euros in terms of landing value (FAO-GFCM, 2021). Sole has been included in the European
Commission Data Collection Framework in the GSA 17 since 2004 (DCF; EU Regulation
2017/1004). Common sole official landings data updated to 2021 from the framework of
Croatian, Italian and Slovenian Official Data Collection are showed in Table 6.2.2.1.1.
Catch from Slovenia are negligible, therefore Slovenian netters are not counted in the SS3
assessment. Italian rapido trawl fleets (TBB) has become dominant in the Italian catches
since 2014, while Italian gill netters (GNS) has been decreasing total catches since the
same period and Italian otter trawlers (OTB) catches are increasing slightly since 2015.
Croatian total catches for trammel netters (GTR) are reported only since 2012 and are
stable across years while rampon fishery (DRB) started as new fishery in recent years (~
2012) and it is constantly increasing. In 2021, 60% of the catches is provided by Italian
TBB, 19% from the Italian, Slovenian and Croatian netters (GNS and GTR) operating
mostly within 3 nautical miles from the coast, 18% from the Italian OTB, and the remaining
3% from the Croatian DRB.
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Table 6.2.2.1.1 Common sole in GSA 17: Catch data included in the DCF database.

Year ITA ITATBB ITAOTB HRV HRV SVN SVN SVN
Nets GTR DRB GNS* GTR* OTB*

2004 463.1 398.7 453.7 - - - - -

2005 700.2 373.1 558.8 - - 0.9 5.1 0.2
2006 769.1 863.1 248.0 - - 1.3 3.9 0.2
2007 520.5 691.6 226.1 - - 1.9 6.4 0.2
2008 454.9 576.1 199.3 - - 1.3 5.2 0.3
2009 573.7 849.5 284.1 - - 1.0 9.0 0.2
2010 577.2 664.6 236.2 - - 0.7 7.1 0.2
2011 732.4 414.1 2243 - - 0.6 12.0 0.3
2012 857.3 639.8 266.3 127.1 9.6 0.7 7.3 0.1
2013 291.2 545.2 241.8 182.6 215 1.6 12.2 0.5
2014 642.2 1059.9 283.3 121.6 29.9 11 12.4 0.4
2015 479.1 1177.5 293.4 171.2 49.2 1.3 11.2 0.0
2016 429.5 1026.5 503.9 105.8 44.7 13 9.4 0.1
2017 496.3 1273.6 337.6 152.8 44.9 2.1 10.8 0.1
2018 270.6 1094.0 392.8 139.8 38.3 0.8 8.9 0.2
2019 291.8 1093.4 381.2 124.7 41.9 0.7 10.4 0.3
2020 191.5 795.1 276.8 144.0 47.8 0.3 7.5 0.7
2021 208.7 951.6 290.0 89.8 43.3 0.2 4.8 0.2

* Slovenian (SVN) fleets not included in the assessment

Moreover, the inclusion of historical information in stock assessments can revealed larger
declines compared to those detected with short-term observations alone (Rosenberg et
al., 2005; Fortibuoni et al., 2017). In the context of complex statistical age-structured
models, historical data are fundamental in the calculation of reference points as they
provide quantitative information used by the model to better estimate the initial
exploitation condition of the stock (e.g. initial catch used to estimate initial fishing
mortality). For this reason, the further historical data goes back in time to provide the
general picture of what the conditions of the stock were like at the beginning of the
evolution/expansion of fisheries in the study area, the more robust the assessment and
the consequent scientific advice will be. In Italy, centralized reporting on landings of
marine fisheries started in 1947 by the Italian National Institute of Statistics (ISTAT).
However, it is only since 1953 that landings are reported at the species level (Fortibuoni
et al., 2017).

A complete overlook on landings data used in SS3 assessment for common sole are
presented in Figure 6.2.2.1.1 with the relative sources and time line of relevant
management events for sole fishery. Relevant events are shown to provides the context
to better understand the evolution of catches in conjunction with the evolution and
implementation of the management regulations that led to the nowadays situation.
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Figure 6.2.2.1.1 common sole in GSA 17: Time series of landings with relevant
management events. OTB: bottom otter trawl, GNS: gillnets, GTR: trammel nets; TBB:
modified beam trawl (rapido trawl); DRB: modified beam trawl for shellfish (rampon).

Below is a detailed description of the management event timeline shown in the plot.

1. 1987 - Fishing Ban (30 days): start of the summer fishing ban for trawlers, with a
duration of 30 days;

2. 2002 - CFP + 8 weeks of technical measures: Council Regulation (EC) No
2371/2002 (4) established a revised Community system for the conservation and
sustainable exploitation of fisheries resources under the Common Fisheries Policy (CFP).
This law implies the introduction of technical measures such as reduction of fishing days
during the first 8 weeks after the summer fishing ban;

3. 2004 - ITA_SVN_DCEF start: Italian and Slovenian fishery dependent data collected
according to the European schema, potentially affecting the coherence with the
methodology in use prior to this year. European Commission Data Collection Framework
(DCF; EU Regulation 2017/1004);

4, 2006 - MCRS + Coastal Ban (4 NM): (1) Minimum landing sizes (MCRS) adopted:
Codend mesh size of trawl nets: 40 mm (stretched, diamond meshes) till 30/05/2010.
From 1/6/2010 the existing nets have been replaced with a codend with 40 mm (stretched)
square meshes or a codend with 50 mm (stretched) diamond meshes, in addition Set net
minimum mesh size: 16 mm stretched and Set net maximum length x vessel x day: 5,000
m; (2) Coastal Ban (4NM): in the period following the fishing ban are adopted further
technical measures, for a duration of ten weeks, indicating that trawlers may not fish
within 4 nautical miles from the coast;

5. 2010 - Mesh size: enforcement of regulations (EC 1967/06) regarding the cod-end
mesh size and the operative distance of fishing from the coasts;

6. 2011 - Fishing Ban (60 days): summer fishing ban for trawlers extended to 60
days. National regulations based on EC 2006;
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7. 2012 - Coastal Ban (6 NM) + 10 weeks of technical measures + fishing ban reduced
to 45 days: in the period following the fishing ban are adopted further technical measures,
for a duration of ten weeks, indicating that trawlers may not fish within 6 nautical miles
from the coast. National regulations based on EC 2006;

8. 2013 - Reform of CFP + HRV_DCF start: (1) The current CFP is adopted in
December 2013, becoming applicable as of 1 January 2014. It focuses on the management
of fisheries (whereas earlier CFP regulations focused only on stock conservation), and it
includes aquaculture. Achieving maximum sustainable yield (MSY) by 2015 where
possible, and at the latest by 2020, and having healthy fish stocks form the guiding
principles of the 2013 CFP. Based on scientific advice, fishing must be adjusted to bring
exploitation to the levels that maximize yields within the boundaries of sustainability; (2)
Croatian fishery dependent data collected according to the European schema starts;

9. 2019 - GFCM/43/2019/5 + LO: (1) GFCM/43/2019/5: A five-year fishing effort
regime shall be established for 2022-2026: each year, on the basis of SAC advice, the
GFCM shall establish yearly effort quotas, thus contributing to reaching Fmsy and staying
within safe biological limits. In 2020 and 2021, a transitional fishing effort regime shall be
established: at least 12% reduction for OTB and 16 % for TBB with respect to the annual
effort exerted in 2015 or to the three-year average within the 2015-2018 period. The
provisions shall not apply to national fleets operating with OTB and fishing for less than 1
000 days during the reference period; (2) Landing Obligation (LO). Enforcement of the EU
law limiting the discards at sea of target species.

10. 2020 - COVID-19 pandemic effects (data from Scarcella et al., 2022): effort
reduction imposed by pandemic-related restrictions added up to the effort regime by the
GFCM/43/2019/5 management plan. Rapido trawlers was the most affected gear, showing
reduced amount of activity over the entire year: hours at sea -23.5 %, fishing hours -
18.7%, fishing days -25.4% compare to 2019.

To derive the landings by gear in the past useful for stock assessment, Italian total landings
from 1953 to 2003 (from Fortibuoni et al., 2017 and FAO-FishStat] source) have been
divided into fleet thanks to the proportion (average ratio along the years) observed in DCF
data before COVID-19 pandemic effects (2004-2019). This was the procedure:

Starting data: ITA DCF official landings data (2004 - 2019)

OTB
TOT ITA

OTB reconstruction:
backward

calculated between 2004-2019 (~ 0.19) and applied

TBB
TOT ITA

TBB reconstruction:
backward

calculated between 2004-2019 (~ 0.47) and applied

GNS
TOT ITA

GNS reconstruction:
backward

calculated between 2004-2019 (~ 0.33) and applied

There is some evidence in Chioggia fish market database that rapido fishery started in the
70s and not in the '50s (UNIPD, 2020). Nevertheless, before ‘70s common sole was fished
with a specific gear called sfogliara, considered by the experts of the area to be a very
similar and comparable fishing method to modern rapido fishery.

In Croatia S. solea is usually caught only in some area, but in national statistics it is
declared together with all other flat fishes. The main area of S. solea distribution is the
Zone A_(Northern Adriatic - western Istrian coast). In other parts of Adriatic there is some

215



amount of the catch, but mostly it refers to other Solea species (S. kleini or S. lascaris).
To solve this discrepancy also in historical data coming from Fishtat], a ratio between Zone
A catch and total DCF HRV catch has been used as follow:

Starting data: HRV DCEF official landings data (2012 - 2019) + HRV Zone A landings data
calculated between 2012-2019 (~ 0.88) and

. GTR Z A
Zone A reconstruction: — 272
TOT HRV Solea spp

applied backward to Fistat] HRV data

The information on total landings of Solea spp. is available through the FAO database since
1980. However, data prior to 1980 are lacking. During the benchmark session in 2021, a
historical time series of Croatian catches reconstructed by Mati¢-Skoko et al. 2014 were
considered, but these were not used due to probable overestimate and large discrepancy
with official national statistics (78% higher). The group also debated on the use of a fixed
landing amount for the period from 1953 to 1980 (150 tons), but this was also considered
as inappropriate. In the end, assuming the proportionality between Italian and Croatian
catches due to the exploitation of the same stock, it was agreed to use reconstructed
landings by calculating a ratio between ITA and HRV in the first 10 years of Fishtat] data
(~ 0.14) and applied backwards up to 1953. In conclusion, Figure 6.2.2.1.2 and Table
6.2.2.1.2 show the final time series from 1953 to 2021 used in the assessments (landing
by fleet for integrated model).
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Figure 6.2.2.1.2. Common sole in GSA 17: Landings reconstruction by gear and
country used as input data in the assessment models.

Table 6.2.2.1.2 Common sole in GSA 17: Landings reconstruction by gear and country
used as input data in the assessment models.
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Year
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993

ITA Nets
298.3
457.6
417.8
499.4
445.3
438.7
470.2
516.6
648.7
740.2
601.1
369.0
371.5
416.5
461.9
499.0
377.8
359.4
303.0
275.9
326.2
376.4
468.4
574.1
650.7
554.9
754.6
636.1
319.6
345.3
470.1
403.1
440.4
452.9
755.0
567.8
537.8
351.6
335.1
540.7
572.8

ITATBB
427.3
655.4
598.4
715.2
637.8
628.3
673.5
739.9
929.0
1060.1
860.9
528.5
532.1
596.5
661.5
714.7
541.1
514.8
434.0
395.1
467.1
539.0
670.9
822.2
931.9
794.8
1080.8
9111
457.7
494.6
673.3
577.3
630.7
648.7
1081.3
813.2
770.2
503.5
479.9
774.5
820.3

ITA OTB
178.1
273.2
249.4
298.1
265.9
261.9
280.7
308.4
387.2
441.9
358.9
220.3
221.8
248.6
275.7
297.9
225.5
214.6
180.9
164.7
194.7
224.7
279.6
342.7
388.4
331.3
450.5
379.8
190.8
206.1
280.6
240.6
262.9
270.4
450.7
339.0
321.0
209.9
200.0
322.8
341.9
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HRV GTR
128.0
196.2
179.2
214.2
191.0
188.1
201.7
221.6
278.2
3175
257.8
158.3
159.3
178.6
198.1
214.0
162.0
154.1
129.9
118.3
139.9
161.4
200.9
246.2
279.1
238.0
323.7
272.7
137.2
147.8
201.8
172.6
188.6
194.8
324.0
243.5
2311
150.5
143.4
231.9
246.1

HRV DRB



1994 652.3 934.3 389.4 279.7 -

1995 560.9 803.3 334.8 240.8 -
1996 347.3 497.4 207.3 148.7 -
1997 355.9 509.7 212.4 152.3 -
1998 336.7 482.3 201.0 144.3 -
1999 363.8 521.0 217.2 155.8 -
2000 286.5 410.4 1711 148.7 -
2001 296.4 424.6 177.0 182.4 -
2002 276.3 395.7 165.0 210.7 -
2003 587.6 841.6 350.8 289.5 -
2004 463.1 398.7 453.7 217.8 -
2005 700.2 373.1 558.8 287.7 -
2006 769.1 863.1 248.0 176.2 -
2007 520.5 691.6 226.1 185.0 -
2008 454.9 576.1 199.3 123.9 -
2009 573.7 849.5 284.1 266.5 -
2010 577.2 664.6 236.2 210.7 -
2011 732.4 414.1 224.3 281.5 -
2012 857.3 639.8 266.3 127.1 9.6
2013 291.2 545.2 241.8 182.6 215
2014 642.2 1059.9 283.3 121.6 29.9
2015 479.1 1177.5 293.4 171.2 49.2
2016 429.5 1026.5 503.9 105.8 44.7
2017 496.3 1273.6 337.6 152.8 44.9
2018 270.6 1094.0 392.8 139.8 38.3
2019 291.8 1093.4 381.2 124.7 41.9
2020 191.5 795.1 276.8 144.0 47.8
2021 208.7 951.6 290.0 89.8 43.3

Italian catches are dominated by smaller individuals mainly caught by TBB and
OTB, a smaller proportion of individuals is caught by GNS. On the contrary
Croatian catches are dominated by bigger individuals caught by GTR (Figure
6.2.2.1.3). This agrees with the spatial distribution of common sole in the Adriatic
Sea which is characterized by a migration of part of the adults from the west coast
(nursery areas) to the east coast (spawning areas) (Fabi et al., 2009; Scarcella et
al., 2014).

218



......

.....

||‘““I ,“‘m_

‘"lm .I‘“"I.

||| |||| ..|| |||. .|| ||||..
$ =
|I|“||I|. .||‘“|||I. I ||‘||||||

|||||I ||“ ||I.. .I||m||.. ,.\\”|I.., ‘l \|||‘|I| \|||“I. .I|||||||||.., alll. M Tl il
,...||Hn\|.|.,_ S T |||H“|| ...I|||I|“Hu.._ .|‘m|”|||||u I“IIL.. |‘|“‘|.,. _Ill“hn..
| | A dak hd al
:;«;4. .“Illl‘lvh,'. I|./|! III"H .I||IIM" Il”h”ll i o lmmhh ‘m"ll" Illl m!,|“ || |(|||||I «IM““"" I|‘|||||II HMIM||‘|“JL.IM!",I:HW MI‘;|!|!|||!|IH<
Figure 6.2.2.1.3. Common sole in GSA 17: Length Frequency Distribution of catches

from 2006 to 2021.

6.2.2.2 EFFORT

Common sole is one of the main species for the Adriatic fishing fleet. Specifically, it is a
target species for the rapido beam trawl fishery and to a lesser extent for the bottom trawl
and net fisheries. Tables 6.2.2.2.1-3 report the fishing days by country, year, gear and

vessel length.

Table 6.2.2.2.1. Common sole in GSA 17: Effort in term as fishing days for Italy (ITA)
in GSA17 for rapido trawl (TBB), otter trawl (OTB) and nets (GTR & GNS) by vessel length

(VL).

YEAR
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014

VL0006

Sum of fishing days - ITA17 TBB

VL0612

95

429
382
437

VL1218
2693
1293
1911
4080
2460
3201
2769
920
2043
1761
2365
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VL1824

9715
8136
10267
12611
5420
4869
4400
3927
4626
4299
6041

VL2440

2894
2288
3151
3585
5514
5150
4840
3475
3631
1912
2407

Total
15302.1
11717.3
15423.8
20275.8
13393.7
13649.4
12391.5

8759.2
10300.7
7972.0
10814.2



2015
2016
2017
2018
2019
2020
2021

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018

61

1216
620
430

2042

1305

3991

2836

2145

4420

4824

5269

6325

14906

296 1822 6170
1986 5122
328 1297 5653
668 2600 4118
123 2183 3761
321 1508 2869
220 907 3188
Sum of fishing days - ITA17 OTB
35665 52605 34338
10053 62455 36578
8067 56604 29437
6724 47688 30438
5525 44720 27977
7635 47220 28571
5952 41995 27106
5999 40792 26424
6048 34301 25466
6351 33282 22579
6220 33052 21194
2271 29582 25022
2758 29701 24561
6339 30074 30350
4951 34671 30788
3281 31403 24641
1332 27162 22414
1039 29153 24024

Sum of fishing days - ITA17 GTR

22993
20019
17271
21221
15476
17780
20076
17623
20768
17195
9249
14435
18918
15077
20089

274
569

29

360

464

1235
1635

220

1650
1897
2074
4463
4921
2904
3438

10422
12588
9888
8945
8480
7618
7909
6971
4788
4081
6027
4422
4844
5616
5524
6585
5641
5943

9937.2
9004 .4
9351.8
11848.3
10988.8
7602.0
7753.0

133029.9
121674.2
104055.5
93794.9
86701.1
91043.8
82962.5
80186.8
70603.1
66293.0
66492.4
61296.9
61864.8
72378.5
75933.7
65911.3
56549.0
60159.0

23267.75
20587.62
18486.61
21841.46
15906.07
19850.54
21380.71
21973.77
23603.96
19804
13669.66
19258.68
24187.65
22637.47
36632.06



2019 11407 19449 2141 32996.54

2020 10264 13004 1061 73 24402
2021 10830 13625 757 25212
Sum of fishing days - ITA17 GNS

2004 85160 549 85708.55
2005 121935 341 97 122372.8
2006 51493 55879 118 107490.1
2007 41839 46982 88820.38
2008 37164 48680 85843.91
2009 55998 47019 989 104006.5
2010 53083 44624 1558 99264.74
2011 56574 59096 1856 117525.7
2012 42848 64212 68 107128.7
2013 26448 36178 640 63266

2014 34244 42777 978 77999.65
2015 18735 37279 1243 57256.62
2016 16576 44919 490 61986.01
2017 16260 26599 816 43674.47
2018 14659 27137 1173 110 2 43081.34
2019 14217 29320 2022 72 45630.9
2020 12352 22362 986 35700

2021 14943 22784 971 91 38789

Table 6.2.2.2.2. Common sole in GSA 17: Effort in term as fishing days for Croatia
(HRV) in GSA17 for gill net (GTR) and rampon trawl (DRB) by vessel length (VL).

Sum of fishing days - HRV17 GTR

YEAR VL0006 VL0612 VL1218 VL1824 VL2440 Total
2012 5873 20483 995 12.4 27363
2013 5492 20937 742 4 27175
2014 5218 18933 587 24738
2015 4784 20389 874 26047
2016 4551 17911 541 23003
2017 4314 18056 777 23147
2018 5510 19913 850 26273
2019 6918 21441 990 29349
2020 7510 25464 1220 34194
2021 8649 23715 834 33198
Sum of fishing days - HRV17 DRB
2012 962 920 2 1883

221



2013 1 1197 1498 158 3 2857

2014 1 1497 2154 174 1 3827
2015 1 1735 3340 152 5228
2016 1605 3268 154 50 5077
2017 1351 2970 119 22 4462
2018 1423 2189 12 3624
2019 1163 1676 95 2934
2020 1059 1704 15 2778
2021 1109 1770 2879

Table 6.2.2.2.3. Common sole in GSA 17: Effort in term as fishing days for Slovenia
(SVN) in GSA17 for nets (GNS & GTR) and otter trawl (OTB) by vessel length (VL).

Sum of fishing days - SVN17 OTB

2005 4 358 469 831
2006 356 607 963
2007 343 858 1 1202
2008 316 937 1 1254
2009 229 976 1205
2010 305 958 1263
2011 270 908 1178
2012 124 793 917
2013 183 554 737
2014 183 482 665
2015 171 499 670
2016 265 512 777
2017 194 503 697
2018 201 491 692
2019 205 564 769
2020 293 586 879
2021 200 593 793
Sum of fishing days - SVN17 GTR
2005 636 641 36 1313
2006 674 589 1263
2007 764 1099 106 1969
2008 844 1276 64 2184
2009 868 1440 24 2332
2010 888 1428 72 2388
2011 1035 2028 17 3080
2012 1462 1533 30 3025
2013 2126 2245 511 4882
2014 2360 2949 37 5346
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2015 2311 2824 95 5230

2016 1423 2568 67 4058
2017 1318 2117 18 3453
2018 1056 1986 4 3046
2019 989 1970 13 2972
2020 1079 1611 178 2868
2021 732 1282 164 2178
Sum of fishing days - SVN17 GNS
2005 895 708 3 1606
2006 581 868 15 1464
2007 832 791 146 1769
2008 849 1092 84 2025
2009 871 979 24 1874
2010 691 1227 27 1945
2011 668 1079 56 1803
2012 1164 1521 96 2781
2013 1669 1777 36 3482
2014 1674 1870 24 3568
2015 1869 1980 44 3893
2016 1919 1914 28 3861
2017 1446 2236 45 3727
2018 1306 1713 51 3070
2019 1292 1226 76 2594
2020 1294 1058 15 2367
2021 1363 787 26 2176

6.2.2.3 SURVEY DATA

The SoleMon surveys collect distribution, relative abundance and biological data on
commercial marine species in GSA 17 for use in stock assessment and fishery
management. Up to now, annual rapido trawl fishing surveys were carried out in GSA 17
from 2005 to 2021: two systematic “pre-surveys” carried out with the chartered fishing
vessels (years 2005 and 2006), followed by a sequence of fall surveys from 2007 to 2021
performed with CNR R/V Dallaporta (Figure 6.2.2.3.1). The surveys have a random
stratified design with three depth strata (0-30 m, 30-50 m, 50-100m). Hauls were carried
out during the day using 2-4 rapido trawls simultaneously; stretched codend mesh size =
40.2 £ 0.83). The following number of hauls was reported per depth stratum (Table
6.2.2.3.1). Hauls inside Croatian national waters are present in 2005 and 2006 but have
been fully implemented only in 2016 and were totally performed only in some year due to
different issues (mainly time coverage issue). For this reason, the 7 Croatian national
waters hauls are not counted for the calculation of the abundance and biomass indices and
LFDs to be used in the assessment models. In the future it is recommended to increase
the coverage of survey sampling stations in the eastern part of GSA 17.

Table 6.2.2.3.1. Common sole in GSA 17: Number of hauls per year and depth stratum
in GSA 17, 2005-2021.
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Dept

200 200 200 200 200 201 201 201 201 201 201 201 201 201 201 202 202

5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1
strata

0-30 30 35 32 39 39 39 39 35 37 39 39 39 38
3050 12 20 19 18 18 18 18 18 18 18 18 18 16

50-
100
HRV

Total 62 67 62 67 67 67 67 63 65 67 67 74 70

41 41 37 35
15 15 12 15
15 8 11 10 10 10 10 10 10 10 10 10 10 12 12 9

68 68 58 61

Abundance and biomass indexes from rapido trawl surveys were computed using TruST
software (https://www.kosmosambiente.it). The abundance and biomass indices by GSA
17 were calculated through stratified means (Cochran et al., 1954; Saville, 1977). This
implies weighting of the average values of the individual standardized catches and the
variation of each stratum by the respective stratum area in the GSA 17:

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

V(Yst)=variance of the stratified mean

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

It was noted that while this is a standard approach, and hence makes assumptions over
the distribution of data. The arithmetic mean is an unbiased estimator of the mean, but
may be sensitive to changing configurations of stations in the early years and the most
recent years when stations have been omitted (see below). A normal distribution is often
assumed, whereas data may be better described by a delta-distribution, quasi-poisson.
Indeed, data may be better modeled using the idea of conditionality and the negative
binomial. Thus while the mean is unbiased the precision based on a normal distribution
may not be representative. Length distributions represented an aggregation (sum) of all
standardized length frequencies over the stations of each stratum. Aggregated length

frequencies were then raised to stratum abundance and finally aggregated (sum) over the
strata to the GSA.
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Figure 6.2.2.3.1. Common sole in GSA 17. SOLEMON survey period over 2005-2021.

225



Survey Index reconstruction (2020-2021)

In 2020 and 2021 surveys, 10 stations in the north-east of the basin and 9 in the southern
part had to be dropped respectively due to overlap issues such as COVID-19 restriction

(only 5 scientific members on board), bad weather conditions and limited ship-time.
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Figure 6.2.2.3.2. Common sole in GSA 17: SoleMon map of hauls positions in 2020
and 2021 survey.

Considering that adults usually concentrate in the offshore area where in 2020 there are
missing hauls (deepest waters in at South West from Istria, Figure 6.2.2.3.2. on the left),
spatial coverage effect on the survey indices have to be expected for that year. In the
framework of EcoScope project (https://ecoscopium.eu/), researchers from ISTI and
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IRBIM CNR have developed a spatio-temporal ecological model to predict biomass in
missing survey hauls (Coro et al., 2022). This model has been applied to SoleMon survey
to reconstruct biomass index for target species such as Sepia officinalis, Squilla mantis,
Pecten jacobeus and Solea solea (Fig. 6.2.2.3.3). During simulation testing, accuracy on
known hauls over the four species ranged between 80% and 100% and true total biomass
index was always included in the confidence intervals during 2019-year tests. Moreover,
the model achieved higher performance than individual sub-component models (spatial,
temporal, and ecological models per se) and a widely used equiproportional reconstruction
(e.g. equiproportional; ICES, 2021a).

Figure 6.2.2.3.3. Common sole in GSA 17: SOLEMON 2020 biomass index with
reconstructed hauls.

\ ,
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In particular, with the aim of obtaining an abundance index to be included in the
assessment model, the missing hauls biomass index has been converted to numbers
assuming the same proportion of 2019 survey (point 1,2 of Figure 6.2.2.3.4). Then, 2020
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overall abundance index were re-computed as usual through stratified means (Cochran et
al., 1954; Saville, 1977) using TruST software with the inclusion of the missing hauls
reconstructed values (point 3 of Figure 6.2.2.3.4).

Station N BIOM prediction 2020 ABUN/BIOM 2019 AB_UI_“ 2020in
Missing hauls
;g i;‘é Eggif 1. 2019: Abb Index / Biom Index by missing hauls (10 hauls)
23 5.31 577.70
32 . >-25 287.98 2. 2020: 50L_pred * Point1 < Abb in MISSING hauls (by hauls)
a8 33.35 1439 479.79
53 2 5.63 580.40
58 7.03 625.77 3. 2020: Abundance Index re-estimation using all hauls (Real 2020 + Point2) =
60 5.81 1363.17 780 N/ka
62 8.82 428.90
68 6.87 74.40

Figure 6.2.2.3.4. Common sole in GSA 17: SOLEMON 2020 abundance index
reconstruction process.

In contrast, considering that common sole has a very low presence in the southern part of
the GSA17, EWG 22-16 agreed that a less time-consuming bias-adjustment approach was
the most feasible option to be apply for the reconstruction of 2021 SoleMon index.

Specifically, the log-error has been calculated in for each year of the time series as follow:
Log-errory) <- log(IndTy)) - log(Ind_cuty))

where IndT is the index produce using the TruST software considering 2021 missing data
hauls; Ind_cut is the index produce using the TruST software subtracting the 2021 missing
data hauls and corresponding stratum area for each year (y) of the survey time series.

Finally, since Log-errory, trend is stable along the whole time series (Figure 6.2.2.3.5),
the exponential of the mean (0.88) was used as a correction factor to adjust the 2021
value (Figure 6.2.2.3.6 & Table 6.2.2.3.2).

0.00

log_err

-0.10-

2010 2015 2020
year

Figure 6.2.2.3.5. Common sole in GSA 17. SOLEMON log-error time series.
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Figure 6.2.2.3.6. Common sole in GSA 17. SOLEMON abundance (n/km?) over 2005-
2021.
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Table 6.2.2.3.2. Common sole in GSA 17. SOLEMON survey abundance and biomass
results, 2005-2021.

Year Abunindex (N/km2) AbunStDev AbunCV
2005 279.690 52.064 18.615
2006 318.273 70.138 22.037
2007 375.709 83.197 22.144
2008 227.629 41.155 18.080
2009 251.053 65.630 26.142
2010 269.536 49.490 18.361
2011 368.667 86.260 23.398
2012 439.591 73.752 16.778
2013 709.202 117.123 16.515
2014 827.245 188.386 22.773
2015 607.379 129.269 21.283
2016 605.569 70.380 11.622
2017 515.403 75.618 14.672
2018 760.500 117.654 15.471
2019 712.534 153.911 21.601
2020 780 - -

2021 658 - -

2005 2006 2007 2008 2009

2010 2011 2012 2013 2014

2018 2016 2017 2018 2019

n/km2

8

60-
0 100 200 300 4000 100 200 300 4000 100 200 300 400
80~

2020 2021
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Figure 6.2.2.3.7. Common sole in GSA 17. SOLEMON Length frequency distribution
(mm; n/km?2).
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6.2.3 STOCK ASSESSMENT

The management advice is given using an ensemble of SS3 models since it was the
approach chosen during the GFCM benchmark session of April 2021 (FAO-GFCM, 2021).
All the modifications are considered minor or to be model technicalities and do not
represent a deviation from the updated run of 2022 or GFCM benchmark.

Stock Synthesis (SS3)

The assessment of common sole in the Norther Adriatic Sea (GSA 17) was conducted using
the Stock Synthesis (SS) model (Methot & Wetzel, 2013). Stock Synthesis is programmed
in the ADMB C++ software and searches for the set of parameter values that maximizes
the goodness-of-fit, then calculates the variance of these parameters using inverse
Hessian and MCMC methods. Stock Synthesis 3.3 provides a statistical framework for the
calibration of a population dynamics model using fishery and survey data. The model is
designed to accommodate both population age and size structure data and multiple stock
sub-areas can be analysed. It uses forward projection of population in the “statistical
catch-at-age” (SCAA) approach. SCAA estimates initial abundance at age, recruitments,
fishing mortality and selectivity. The total likelihood of SS model is composed of a number
of components, including the fit to the survey and CPUE indices, tag recovery data (when
tagging data are used), fishery length frequency data, age compositions and catch data.
There are also contributions to the total likelihood from the recruitment deviates and priors
on the individual model parameters (if any). SS model is configured to fit the catch almost
exactly so the catch component of the likelihood is very small. In this assessment, fishing
mortality was modelled using the hybrid method, which estimates the harvest rate using
the Pope’s approximation and then converts it to an approximation of the corresponding F
(Methot & Wetzel, 2013). Option 5 was selected for the F report units. This option
represents the last development of SS and corresponds to the fishing mortality requested
by the ICES and GFCM framework (i.e. simple average of F of the age classes chosen to
represent Fbar). Details of the formulation of the individual components of the likelihood
are provided in Methot & Wetzel, 2013).

Why use an ensemble model?

Stock assessment models require a number of highly influential, yet difficult to estimate
parameters, many of which are commonly fixed in age-structured assessments. In reality,
the actual value of these parameters is often uncertain. Therefore, assuming a specific
fixed value results in making strong assumptions about stock's resilience, productivity and
associated biological reference points (Maunder et al., 2021; Winker et al., 2020). This
means that stock assessors are often faced with a range of model formulations which
should be scrutinized before decisions are made (Mannini et al, 2021). In this context,
when discussing which could be the best model used in assessing stocks, Hilborn and
Walters (1992) recalled an adage that “the truth often lies at the intersection of competing
lies”. This uncertainty in ‘what is the best model?’ necessitates a comparison of a range of
alternative models. Instead of comparing multiple model outputs and selecting a single
final one, an ensemble modelling approach (Dietterich, 2000) was used to present results
with a quantitative criterion for weighting several model predictions. An ensemble
approach better encapsulates the variability and uncertainty of model predictions because
instead of choosing a single set of fixed parameter values, can explore a contrasting but
plausible range of values (Dietterich, 2000; Tebaldi & Knutti, 2009). Ensemble models
have been proven to be more accurate and less biased than the choice of an individual
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model, as they can effectively tease apart the conditions under which various model
assumptions result in the most accurate predictions. This a promising approach when
decisions have to be made despite the presence of multiple and potentially conflicting
estimates of stock status (Anderson et al. 2017).

The objective when using an ensemble model is therefore to quantify the total uncertainty
across all plausible models, where the structural uncertainty is likely to be much greater
than the within model uncertainty. For example, ensembles are often helpful because
modellers need not decide on dome versus asymptotic fisheries selectivity (e.g. Sampson
& Scott, 2012), or whether to fix or estimate natural mortality (e.g. Johnson et al., 2015).

Input data and Parameters

Ensemble approach is capable of representing all the possible “states of nature” of the
stock under analysis based on a number of sources of natural and fisheries uncertainty.
For common sole in GSA17, major uncertainly was linked to alternative hypothesis of
selectivity which has a large influence on the assessment. Other alternative hypothesis
are based on different levels of natural mortality (M) and steepness (h). The final model
grid for the ensemble included all combinations of alternative values for these three nested
parameters, as listed in Table 6.2.3.1.1. A schematic graphical representation of the
assessment workflow is provided in Figure 6.2.3.1.1. Its inclusion is designed to provide a
guideline via which the process of ensemble model grid construction can be followed as
well as the steps taken prior to its implementation.

Table 6.2.3.1.1. Parameter and levels employed in the final ensemble grid SS3
assessment.
Parameter Levels Progressive Values

number of runs

Selectivity double normal (DN); cubic splines

(survey) 2 2 (CS)
Average of Gislason &
ChenWatanabe;

Natural  Mortality 3 6 Average of

(M) Then_nls, Then_Im,Hamel_Amax;

Average of Then_VBGF,
Jensen_VBGF 1, Jensen_VBGF 2
Steepness of the

stock-recruitment 3 18 0.7; 0.8; 0.9
relationship (h)
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Figure 6.2.3.1.1 Common sole in GSA 17: Schematic graphical representation of the
assessment workflow during common sole benchmark assessment in GSA17.

The baseline configuration of all SS model runs for Common Sole in GSA 17 are one-area
yearly models where the population is comprised of 15+ age-classes with sexes combined
(males and females are considered together). The final selected runs here presented are
length-based models where the numbers at length in the fisheries and survey data are
converted into ages using von Bertalanffy growth parameters presented in 3.6.2 chapter.
The last age-class (i.e. 15+) represents a “plus group” in which mortality and other
characteristics are assumed to be constant.

All models start in 1958 and the initial population age structure was assumed not to be in
an unexploited equilibrium state, so that the initial fishing mortality was estimated for all
fleets in the model. Initial catches were assumed as the average of the previous years
(1953-1957; Fortibuoni e t al. 2017).

The SS3 analysis has been carried out considering the following five fleets and (Figure
6.2.3.1.2):

Italian netters (GNS ITA);
Italian rapido trawler (TBB ITA);
Croatian set netters (GTR HRV);
Italian otter trawler (OTB ITA);

5. Croatian rampon fishery (DRB HRV)
All Stock Synthesis models used in the final grid are size structure data model based on
the separate fleet LFD from 2006 to 2021. Sizes are then converted to age inside the

DR W N B~
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model using von Bertalanffy growth equation. Tuning data were provided by SoleMon
surveys, carried out in fall for the years 2005-2021.

Figure 6.2.3.1.2. Common sole in GSA 17: Data presence by year for each fleet and
data type.
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For the commercial fleets, the coefficient of variation (CV) of the catches was set to 0.1
for the historical part of the time series (until 1980), then 0.05. The CV of the initial catches
of the commercial fleets was also set to 0.1. The choice for a higher CV for the historical
part of the time series is due to the different sources of landings that may be affected by
the underlying monitoring programs, and lead to higher catch-derived uncertainty in the
past. The annual sample size associated with the LFD data is reported as the number of
trips sampled for commercial catches (as reported from national sources) and the number
of hauls for the surveys. CV in 2020 and 2021 reconstructed survey index has been set by
default to 0.15. No weighting of the LFDs was used in the model.

Growth and maturation

The sex combined von Bertalanffy growth parameters seen in Table 6.2.1.1 has been used
as input parameters in the SS3 model. The very fast growth in the first year of age does
not allow to have a good estimate of t0 using these data. True age 0 data are not available.
Given the ecology of sole in the Adriatic, juveniles are widespread in coastal shallow water,
lagoons or brackish waters, making impossible to capture these specimens both with
commercial fishing gear or SoleMon survey. Even the smallest specimens captured during
the survey are still to be considered at least 5-6 months old. This problem can be bypassed
thank to the SS3 modeling platform because the SS growth model does not directly depend
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on t0. More precisely, when fish recruit at the real age of 0.0 at settlement, they have
body size equal to the lower edge of the first population size bin. The fish then grow linearly
until they reach a real age equal to the input value growth-at-age for L1 and have a size
equal to the parameter value for L1 (the minimum length parameter). As they age further,
they grow according the selected growth equation. The SS3 deverived growth curve is
showned in Figure 6.2.3.1.3. Reference length value for growth-at-age for L1 equal to 0.5
(recruits at the half of the year) has been estimated by using a random walk for the period
2005-2021 around the average value of SoleMon age 0 data (17.5 cm). The variance in
length-at-age was fixed for older and younger individuals (Table 6.2.3.1.3) allowing the
fitting for bigger specimens present in the commercial catches LFDs. Length-weight
relationship and L50% values comes from survey data (Figure 4.5.2.3.1).

Figure 6.2.3.1.3. Common sole in GSA 17: Growth and maturation: length at age (top-
left panel) with weight (thick line) and maturity (thin line) shown in the top-right panel
and in the lower-left panel.
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Selectivity patterns

In all the grid runs, fishery selectivity is assumed to be length-specific and time-invariant.
Selectivity represents the probability that a fish of a particular length or age will be caught
by the fishery. This is a combination of gear selection (e.g., the size of the hook or the
width of mesh in a net) and availability (are fish of that age in the area being fished). In
SS these components are not separate and instead modeled as a single probability. The
selected proportions at age generally increase from young ages to older ages, but may
also decline at the oldest ages. This is referred to as dome shaped selectivity and may
occur because older fish move out of the fishing area and become less available to the
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fishery, older fish may be able to avoid or escape the fishing gear, etc. This type of
selectivity can affect biomass estimation by producing a kind of cryptic biomass
phenomenon.

Some evidence in the spatial distribution of the fishing fleet and of the species (Figure
6.2.3.1.4) suggests dome shape selectivity for all the fleets present in GSA17. In
particular, the offshore area southward of Istria peninsula, an important spawning area
for sole, is poorly exploited by trawlers (both otter and rapido) mainly due to the high
concentrations of debris and benthic communities that are dominated by holothurians
(Despalatovic et al., 2009; Santelli et al., 2017). Moreover, survey age data coming from
otoliths sectioning show older specimen (already from age 4) gathering in this central area
of the Adriatic Sea, with a greater chance of escaping fishing activities. Link to that,
Adriatic sole stock shows higher resilience argued to be linked to high exploitation of
juveniles but lower adult mortality because of these offshore spawning refuges (Scarcella
et al. 2014). These considerations are important to justify the population selectivity curves
used in the SS3 model but the scale of this phenomenon is not yet completely clear and it
is difficult to understand how much it can affect the final selectivity shape.

Trawlers distribution VS SOL
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Figure 6.2.3.1.4. Common sole in GSA 17: Spatial distribution of fishing fleet (transit
of fishing boat, referred to the year 2017) on abundance (n individuals/km2) of Solea
solea predicted with SoleMon data (2009-2017) (left side); Spatial distribution of common
sole specimens by age from SoleMon data (2014-2018) (right side).

Several alternative assumptions for selectivity were discussed and examined during
benchmark session in 2021 but discarded after extensive diagnostics (FAO-GFCM, 2021).
Finally, following a precautionary approach, ensemble modeling approaches were used to
stitch two parallel configurations for selectivity that reflected two plausible scales of the
phenomenon:
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- DN) full double normal selectivity for all fleet (commercial and survey). For all the
fleets, the selectivity was estimated by the model using a double normal function which
estimates the peak, the ascending and the descending values of the selection curve.
Figure 6.2.3.1.5.a represent length-based selectivity and derived age-based selectivity
by the baseline DN model with steepness equal to 0.9 and M1, the parameters values
of the other DN runs can be found in the summary Table 6.2.3.1.3;

- CS) cubic spline for survey selectivity. This specific selectivity pattern allows a better
fitting to the bimodal distribution of survey LFDs (first mode juveniles, second mode
adults). Figure 6.2.3.1.5.b represent length-based selectivity and derived age-based
selectivity by the baseline CS model with steepness equal to 0.9 and M1, the
parameters values of the other CS runs can be found in the summary Table (Table
6.2.3.1.3). Note that changing the survey selectivity also has an effect on the shape
of the other fleet normal double selectivity parameters which are left free to be
estimated by the model.

Final derived age-based selectivities show that the biggest difference in the two selectivity
patterns is the probability of fishing older specimens (approximately from age 4-5
onwa