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Abstract

Commission Decision of 25 February 2016 setting up a Scientific, Technical and Economic
Committee for Fisheries, C(2016) 1084, OJ C 74, 26.2.2016, p. 4 1 10. The Commission may consult
the group on any matter relating to marine and fi sheries biology, fishing gear technology, fisheries
economics, fisheries governance, ecosystem effects of fisheries, aquaculture or similar disciplines.

This report  deals with the 2017 Mediterranean Stock Assessments - Part 2.
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SCIENTIFIC, TECHNICAL AND ECONOMIC COMMITTEE FOR FISHERIES
(STECF) - Mediterranean Stock Assessments ptl (STECF -17-15)

The EWG-17-17 report was reviewed during the STECF plenary meeting held in
Brussels , XX to XX March 201 7.

Request to the STECF

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

STECF observations

The working group was held in Rome, Italy, from 27rd November to 3rd
December 2017. The meeting was attended by 22 experts in total, including 2
STECF members and 2 JRC experts with two observ ers.

The objective of the EWG 17  -15 was to carry out demersal stock assessments
defined in the ToRs. STECF acknowledges that like the previous Mediterranean
assessment meeting (STECF -17-09) EWG17 -15 had two additional days to
answer the ToRs. STECF notes  that this additional time was of considerable help,
allowing a completion of the assessments and a full review of the work and
agreement on conclusions during the meeting.

STECF comments

STECF considers that the EWG addressed thoroughly all ToRs. STECF notes that the EWG
carefully reviewed the quality of the assessments produced. Some analyses were considered to

be suitable for short term forecasts, others were only considered sufficiently reliable to estimate

F-status, and no forecast was produced.

For several assessments in GSAs 20, 22 and 23 it was not possible to conclude stock status or
provide advice. This is considered to be partly because of the absence of Greek demersal survey

indices for several years. This situation is only likely to improve if the surveys are carried out
every year in the future.

A total of 19 area/species combinations were evaluated (Tables 4.1.1 and 4.1.2). The EWG has

carried out short term forecasts out of seven age -based or surplus production analytical
assessments. Catch  advice for two stocks was based on biomass index methods. For ten stocks

no catch advice has been provided, however, of these five have an indication of stock status in

terms of fishing mortality relative to MSY. The main results are summarised in bullets below.
Statements on catch changes are in relation to reaching Fmsy in 2019:

1 Hakein GSA 17 -18is declining and is being overfished. Catches should be reduced by a
half as a minimum to reach F msy in 2019..

1 Red mulletin GSA 17 -18 has increased rapidly ove  rthe last few years. Fishing mortality is
uncertain but probably below MSY in the last two years. Catches should be increased by
no more than 25% in 2019.
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1 Norway lobster in GSA 17 -18is at a low level with biomass close to B im, F is at 2.3 time
MSY. Cat ches should be reduced by around 60%

1 Common Pandorain GSA 17 -18 has been increasing over the last five years, fishing
mortality is uncertain. Catches should be decreased by 4%

1 Deep-water rose shrimp in GSA 17  -18-19 is increasing and is being exploited at 2 times
MSY. Catches should be reduced by around 10%

1 Thornback ray in GSA 17 is depleted, fishing mortality is uncertain but high catches should
be reduced.

1 Common cuttlefish in GSA 17  -18 s likely to be exploited above MSY, but catches are
uncertain and no catch advice can be provided.

1 Solein GSA 17 is increasing but is overfished. Catches should be reduced by at a half as a
minimum to reach F sy in 2019

1 Spottail mantis shrimp in GSA 17 -18 has been increasing over recent years, F is at 2 times
MSY. Catc hes should be reduced by around 10%.

1 Hake in GSA 19 is declining and fishing mortality is estimated several times above Fmsy.
Catches should be reduced by around 80%

1 Hake in GSA 20 data is sparse due to missing DCF data and uncertain, assessments give
conflicting results, no catch advice is provided.

1 Red mulletin GSA 19 has been increasing over recent years, F has been decreasing and is
at 1.6 times MSY. There is considerable uncertainty in reported catches from different
sources, but survey data indicate a required reduction of these of around 10%.

1 Red mulletin GSA 20 data is sparse, due to missing DCF data, and uncertain, assessments
give conflicting results, no catch advice is provided.

1 Hake in GSA 22 data is sparse, due to missing DCF data and uncerta in; the stock is
considered to be increasing and exploited close to MSY. No catch advice is provided.

1 Red mulletin GSA 22 data is sparse, due to missing DCF data, and uncertain; the stock is
considered to be increasing and under exploited. No catch advice is provided.

1 Deep -water rose shrimp in GSA 22 data is sparse, due to missing DCF data, and
uncertain; the stock status is unknown. No catch advice is provided.

1 Hake in GSA 23 data is sparse, due to missing DCF data, and uncertain, the stock is
considered to be declining and over exploited. No catch advice can be given.

1 Red mullet GSA 23 data is sparse, due to missing DCF data, and uncertain; assessments
give conflicting results. No catch advice is provided.

1 Deep-water rose shrimp in GSA 22 data is sparse d ue to missing DCF data and uncertain,
assessments give conflicting results, no advice is provided.

STECF noted the difficulties encountered by the EWG in selecting a single assessment for both

hake in GSA 17&18 and sole in GSA17 due marked differences par ticularly in biomass resulting
from different modelling approaches (SS3 vs ada) and from shape of the selection curve (dome

shaped vs. logistic). STECF agrees with the conclusion that both stocks were being overfished,
however, accepts that it is not possi ble select a single assessment based on the information
provided in the EWG report (Section 5.1 and Section 5.8). STECF considers that more work is
required to identify and confirm a single agreed assessment for each of these stocks. Tables 4.1.2

and 4.1.3 contain the conclusions, in terms of F in 2016 and changes in catch for 2018, that
STECF draws from the analyses completed for both these stocks.

Regarding hake in GSA 17&18, STECF is concerned that the growth rates and selection that fit

best in the SS3  model gives SSB constituted almost exclusively of old animals, with around 90%

of SSB at ages greater than those that contribute to the fishery. Further exploration of both

growth and selection is required to establish what is driving these aspects which are not seen to
the same extent in the combined fleet model (a4a). However, based on results of both models

STECEF is able to conclude that F is high, greater than F msy and that catches need to be reduced by

a half as a minimum to achieve F vsy in 2019. STECF is not able to advise on the current state of
biomass for this stock.
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For sole in GSA 17 similar issues exist, though differences are less extreme in terms of SSB, and
there is less uncertainty on growth parameters. An extensive further ev aluation was carried out
after the EWG, concluding that results depend strongly on the choice of selection for the fishery,

and even more on the choice of selection curve for the beam trawl survey. When strong dome

shaped selectivity is used substantial bi omass, coming from ages and areas outside the survey

and fishery is estimated by the model, similar to the case of hake. Further exploration is required

to determine why strongly domed selection is better fitted by the SS3 model, whereas evaluation

of mort ality signals in the survey does not support selection in this form. At present STECF is able

to conclude that for sole in GSA 17, F is greater than F msy, and catches need to be reduced by a

half as a minimum to achieve F vsy in 2019.. STECF also advises th at SSB has been increasing
over the last three years, although the historical levels of biomass remain uncertain. STECF has

discussed the various hypotheses and evidences underpinning the various models, and notes that

this might be further analysed by STE CF 18-16. Although no unanimous conclusion could be
reached by the committee, it is suggested that unless new conclusions are reached by EWG 18 -
16, the intermediate SS3 model (SS3 Run7 section 6.8.3) with intermediate levels of cryptic

biomass (around 15%  of adult biomass not accessible to the fishery) is used as the main basis for

MAP analyses in STECF 18 -17. This run is more conservative than the run with dome -shaped
selection.

STECF notes that the EWG has estimated and provided values of F vmsy and MSY ran ges for five
stocks (Table 4.1.3). The values of F ow and F ysy are regarded as reasonable estimates that can be
expected to be precautionary and thus may be used directly. The values for F upper @re indicative
only; they have not been evaluated as precautio nary and should not be used as such without
further evaluation.

STECF notes that data quality deficiencies and recommendations for further research studies and
data collection have been comprehensively addressed by the EWG for each stock in section 7 of
the report, as well as summarized in stock summaries.

In response to ToR 10, STECF notes that the EWG has provided maps of persistence of several

species and life stages, based on MEDITS trawl survey data: Hake (juveniles and adults); Red
Mullet (adults and  spawners); Deep -water rose shrimp (juveniles and adults). Juveniles as here
defined by maturation state not fish size. The distribution of adults relates to the distribution at

the time of the year when the MEDITS survey is carried out. For red mullet thi s may also be
suitable as a spawning area as it is possible to identify spawners at the time of the survey. Data

is unsuitable to draw distribution of persistence of juvenile red mullet.

The maps can be used to inform selection of suitable areas to protec t juveniles or adults. The
information produced by the EWG provides the underlying information to allow the selection of

areas with high persistence of adults or juveniles. If it is intended to define areas for use as a

part of spatial management, such as closed areas, a further step involving the definition of
explicit boundaries is required. This step would apply GIS (Geographical Information System)
methodologies on the information supplied here to define adequate areas. As a final step
managers will be  required to make decisions on the proportion of the area of persistence to be

closed for fishing.

STECF conclusions

applied assessment methodologies that allowed estimation of uncertainty and conditioning of
operating models to be used in future fishery management evaluations (MSES).

STECF endorses the assessments and evaluation of stock status produced by the EWG.

STECF endorses the short term forecasts produced by the EWG. In the cases of hake in GSA
17&18 and sole in GSA 17, where conflicting results were produced by different assessment
methods, STECF concludes that as precautionary measure catches should be reduced by a half as

a minimum to achieve F  ygy in 2019.

STECF notes that the EWG was not able to assess stock status or provide advice for several
assessments in GSAs 20, 22 and 23, partly because of the absence of usable time -series of
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demersal survey indices. Over the last decade, surveys were performed only in 2008, 2014 and
2016. Improving the quality of the stock assessments require the

year in the future
Table 1.

surveys to be carried out every

Summary of work was attempted and basis for advice (given in bold). A4A, XSA, and

SS3 are age based assessment methods; SPICT and CMSY are surplus production models. STF is
rojection with assumptions of status quo F in the intermediate year
(2017) and recent historic recruitment for 2017 and 2018. HR (Harvest Rate) is a fraction of
biomass in the year of the assessment, and assumes no population growth where STF is not

a standard short term p

suitab le.
Area Species Previous Attempted analyses and
Analysis / year basis of advice (in bold)
XSA 2015 SS3 ada STF
GSA 17-18 Hake
SS3 2016
GSA 17 (2016) SS3 ad4a XSA biomass from
GSA 17-18 Red mullet GSA18 (2016) ada
GSA 17-18 Norway lobster SPIiCT 2016 SPIiCT HR
GSA 17 -18 Common Pandora XSA, ad4a biomass index
GSA 17 -18-19 Deep -Wf;lter rose XSA 2015 XSA, ada STF
shrimp
GSA 17 Thornback ray Catch curves
GSA 17 -18 Common cuttlefish CSMY
GSA 17 Sole SS3 2016 SS3 ada STF
GSA 17-18 Spottail mantis shrimp XSA 2015 XSA ada STF
GSA 19 Hake XSA 2015 XSA adA STF
VIT, ASPIC, CMSY SPICT ada
GSA 20 Hake SURBA 2012
GSA 19 Red mullet XSA 2015 xsa ada STF
ASPIC, SURBA SPICT CMSY ada
GSA 20 Red mullet and LCA 2012
GSA 22 Hake 2010(production) SPIiCT
GSA 22 Red mullet 2010(production) SPIiCT ada
GSA 22 Deep -W{iter rose SPICT
shrimp
GSA 23 Hake SPIiCT
GSA 23 Red mullet SPIiCT
GSA 23 Deep -wgter rose SPICT
shrimp
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Table 2. Summary of advice from EWG 17 -15 by area and species. F 2016 is terminal F in the
assessment. Change in F is the difference as % change between targeted F in 2018 (Fmsy) and

the estimated F in 2016. Change in catch is % change from catch estimated 2016 to projected
catch 2018. Biomass status is given relative to B vsy Where available, (only in Nephrops GSA 17 -
18) and as an indication of trend over the last 3 years for stocks with time series analytical
assessments or biomass indices. ( " indicated landing on ly, not catch).

Area Species Method/ F 2016 F Change Catch Catch Change Biomass
basis 2018 inF 2016 2018 in catch
(status)
GSA .
17-18 Hake SS3/ada >F vsy 0.19 <-50% 5200 <2600 <50% Declining
GSA Red mull g\_4a ;
17-18 ed mullet | biomass 6188 7706 25% Increasing
index
GSA Norway SPIiCT
17-18 lobster STE 0.49 0.21 -57% 1022 441 -57% 0.33 B psy
GSA Common biomass
GSA ada STF .
17- | Deep-water 1.44 0.70 51% 3559 | 3225 % inereasing
1 B . - 0 - 0
18-19 rose shrimp
GSA Thornback ;gxiil e Reduce Depleted
17
ray catch
GSA Common CMSY No
17-18 | cuttlefish above F ysy .
advice
GSA | SS3/ada .
17 Sole F>F ysy 025 | <-37% | 2100 | <1050 | <-50% | Increasing
GSA Spottail ada STF
17-18 mantis 0.65 0.38 -42% 4360 4028 -8% Increasing
shrimp
GSA Hak a4a STF o
19 ake 1.42 0.16 -89% 802 178 -78% Declining
SPICT o
GSA Hake CMSY ada | Conflicting No
20 .
results advice
GngA Red mullet ada STF 0.56 0.36 -36% 257 253 -2% Increasing
SPICT .
GZ%A Red mullet | CMSY ada | Conflicting no
results advice
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GSA SPICT Close to no Increasing
22 Hake
MSY advice
GSA Red mullet SPICT Under no Increasing
22 . .
ada exploited advice
GSA Deep -water SPICT No no
22 rose shrimp . .
conclusion advice
GSA Hake SPIiCT Over no Declining
23 . .
exploited advice
GSA Red mullet SPICT No no
23 . .
conclusion advice
GSA Deep -water Not No no
23 rose shrimp . . .
possible conclusion advice
Table 3. Fysy ranges (Flow and Fupp) for demersal stocks from the Mediterranean. The values for
Fupp are indicative only they have not been evaluated as precautionary and should not be used
as such without further evaluation.
Feurr /
GSA Species Feur F msy Fiow Fupp
Fusy
GSA 17 -18 Norway lobster 0.49 0.21 0.14 0.29 2.33
GSA 17-18-19 Deep -water rose shrimp 1.44 0.7 0.47 0.95 2.06
GSA 17 -18 Spottail mantis shrimp 0.65 0.38 0.25 0.52 1.71
GSA 19 Hake 1.42 0.16 0.11 0.22 8.88
GSA 19 Red mullet 0.56 0.36 0.24 0.49 1.56
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Contact details of STECF members
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affil

In any case, Members of the STECF shall act independently. In the context of the
STECF work, the committee members do not represent the institutions/bodies

they are affiliated

to in their daily jobs. STECF members also declare at each
meeting of the STECF and of its Expert Working Groups any specific interest

which might be considered prejudicial to their independence in relation to specific

items on the agenda. These declarati

ons

ar e

di spl ayed

website if experts explicitly authorized the JRC to do so in accordance with EU

ations

on ¢t he

legislation on the protection of personnel data. For more information:
http://stecf.jrc.ec.europa.eu/adm -declarations
Name | Address ! | Tel. Email
STECF members
Abella, J. | Independent consultant Tel. 0039 - | aabellafisheries@gmail.c
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Denmark
Arrizabalaga, AZTI / Unidad de Tel.: harri@azti.es
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Herrera
kaia portualdea z/g 20110
Pasaia
(Gipuzkoa), Spain
Bailey, Independent consultant nickbailey2013@btintern
Nicholas et.com
Bertignac, Laboratoire de Biologie tel : +33 (0)2 98 michel.bertignac@ifreme
Michel Halieutique 22 45 25 - fax : r.fr

IFREMER Centre de Brest
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France

+33 (0)2 98 22 46
53

Borges, Lisa

FishFix, Brussels, Belgium

info@fishfix.eu

Cardinale, Foreningsgatan 45, 330 Tel: +46 523 massimiliano.cardinale @
Massimiliano Lysekil, Sweden 18750 slu.se
Catchpole, CEFAS Lowestoft thomas.catchpole @cefas
Thomas Laboratory, .co.uk
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Suffolk, UK
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Curtis, Hazel Sea Fish Industry Authority Tel: +44 (0)131 Hazel.curtis@ _seafish.co.
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EXECUTIVE SUMMARY

The working group was held in Rome, Italy , from 27 November - 3 December
2017. The m eeting was attended by 22 participants including two JRC experts
and one STECF member and one observer .

A total of 19 area/species combinations were evaluated. The EWG has carried out
seven age based assessments and one surplus production analytical assessments
with short term  forecasts. Catch advice for two stocks is based on biomass index
methods. For ten stocks no catch advice could be provided, however, of these

five have an indication of stock status in terms of fishing mortality relat ive to
MSY. The methods tested and selected along with a summary of the results are
provided in T ables. Summary sheets by stock are provided giving state of the
stock in terms of  spawning biomass and fishery exploitation. Where possible
catch advice when a pplying an MSY approach is provided along with other catch
options. The input data and assessment settings and results are provided by

stock.

Difficulties were encountered for hake in GSA 17&18 and Sole in GSA19 due to

the differences in modelling approac hes resulting in different estimates of stock
biomass and catch. The WG was able to conclude that stocks were being
overfished, no agreement was reach on a single assessment and draft advice is
available for multiple options .

For stocks in GSAs 20, 22 and 23 both the shortage of data due to missing years
of data collection but also due to differing estimates of catch from different
sources in Greece (DCF and  NSSG) gave rise to uncertainty regarding the basis of
the assessments. For most stocks in theses area (5 of 8) stock status could not be
determined. For all these stocks no catch advice was calculated due to the
uncertainties. It would be helpful if the differ ent results could be evaluated in
Greece and a single agreed data set created which could then be used to submit
results to any recipients
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1 | NTRODUCTION

1.1 APPROACH TO THE WORK

The working group was held in Rome, Italy, from 27 th November to 3rd
December 2017. The meeting was attended by 22 experts in total, including two
STECF members and two JRC experts. The EWG was attended by one observer

The objective of the Mediterranean Methodology EWG 17 -15 was to carry out
assessments and provide draft a dvice for stocks identified in the ToR supplied by
STECF. An initial p lenary session commenced at 09: 00 on the first day. The ToRs
were discussed and examined in detail. Stocks were allocated to participants in
small groups based on expertise.

An ftp repos itory was created ad -hoc to share documents, data and scripts and
prepare the report

The stocks were evaluated by the GSA groups identified in the ToRs, but if data

were considered to represent diverse stocks within these groups the data and
analyses were maintained separately at GSA level , this was the case for GSA 22
and 23 .

Plenary sessions were held each day to monitor progress and share results. The
overall conclusions of each ToR  /stock were discussed and finalized in plenary on
the last day.

1.2 TERMS OF REFERENCE FOR EWG-17 -09
DG MARE focal persons: Chato Osio

Chair: John Simmonds

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 gue SS.

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 the FAO regional projects co -
funded by the Eur opean 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 1 defined methodological guidelines to ensure standardized prac tices
for the preparation of stock assessment input data. EWG 17 -15 should adhere to
these recommendations referring to the need of:

1) coherence of all growth parameters used in the assessments;

i) improvement in documenting and defining the growth mod els and age slicing;
iii) test where possible age slicing by sex;

iv) t o should be truncated to values between 0 and -0.2;

V) review the raw age length data, where necessary refitting growth models
(section 2.2 in the EWG report). .

For the stocks give nin Annex I, the EWG 17 -15 is requested:

ToR 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.

ToR 2. To compile and provide complete sets of annual data on landings and
discards for the longest time series available up to and including 2016.
This should be presented by fishing gear as well as by size/age
structure (see Annex Il for more details).

ToR 3. To compile and provide complete sets of annual data on fishing effort
for the longest time series available up to and including 2016. This
should be described in terms of amount of vessels, time (days at sea,
soaking time, or other relevant parameter) and fish ing power (gear
size, boat size (linear and/or GT), engine power kW, etc.) by Member
State and fishing gear. Data shall be the most detailed possible to
support the establishment of a fishing effort and/or capacity baseline
(see Annex Il for more details).

! https://stecf.jrc.ec.europa.eu/documents/43805/1691180/STEARH+17
+Methods+for+stock+assessments+in+MED_JRCxxx.pdf
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ToR 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
2016 (see Annex Il for more details).

ToR 5. 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.

The stock assessments performed in EWG 17 - 15 will constitute the
basis for the preparation of the demersal Adriatic EU MAP. The MAP will
require an extensive management strategy evaluation (MSE) in line

with the work pe rformed in STECF 16 -21 and STECF 15 -09. Since the
MSESs, encoded in the Fisheries Libraries in R (FLR), rely on established
routines where uncertainty and risk play an important role, it is priority

for the EWG to:

1. Give preference to models that allow estim ation of uncertainty, in line
with the recommendations of STECF EWG 17 -07.

2. To envision alternative stock assessments for the potential
conditioning of operating models in the context of future MSEs.

ToR 6. To estimate candidate MSY point -value, MSY range values and
conservation reference points (precautionary and limit) in terms of
fishing mortality and stock biomass. The proposed values shall be
related to long -term high yields and low risk of stock/fishery collapse
and ensure that the exploitation le vels restore and maintain marine
biological resources at least at levels which can produce the maximum
sustainable yield.

ToR 7. To provide short and medium term forecasts of spawning stock
biomass, stock biomass and catches. The forecasts shall include
different management scenarios, inter alia : zero catch, the status quo
fishing mortality, and target to F msy (including the ranges) or other
appropriate proxy by 2020. In particular, on the basis of the average
commercial catch rates, estimate the level of fishing effort exerted by
the different fleets which is commensurate with the short - and medium -
term forecasts of the proposed scenarios.

ToR 8. To summarize and concisely describe all data quality deficiencies,
including possible limitations with the surveys of relevance for stock
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assessments and fisheries. Such review and description are to be based
on the data format of the official DCF data call for the Mediterranean
Sea launched on the March 2017. Identify further research studies and
data collecti on which would be required for improved fish stock
assessments. This review shall be presented in a manner that is
compatible with the online platform developed by the JRC for data
issues .

ToR 9. To provide a synoptic overview of: (i) the fishery . (i) t he 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 MSY value, range
of values and conservation referen ce points.

ToR 10. For stocks in Table 1, provide detailed maps for GSA 17 -23 at the
best resolution possible level and related table of correspondence with
relevant spatial coordinates, of:

1 The recurrent areas of juveniles' aggregations
a) 1st -year juveniles;

b) juveniles equal to or smaller than the minimum conservation
reference size

1 The recurrent spawning aggregations areas

2 Castro Ribeiro C. (2015) Fisheries Data Collection Framewdtie DCF Reporting and Implementation Cycles and the
Data Enduser Feedback, JRC Technical report.
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ANNEX | to ToR

Table | 1 List of suggested stocks to be assessed by the EWG 17 -15.
Area Common name Scientific name
GSA 17 -18 Hake Merluccius merluccius
GSA 17 -18 Red mullet Mullus barbatus
GSA 17 -18 Norway lobster Nephrops norvegicus
GSA 17 -18 Common Pandora Pagellus erythrinus
GsA17-18-19 PO IO onrostis.
GSA 17 Thornback ray Raja clavata
GSA 17 -18 Common cuttlefish Sepia officinalis
GSA 17 Sole Solea vulgaris
GSA 17 -18 Spottail mantis shrimp Squilla mantis
GSA 19 Hake Merluccius merluccius
GSA 20 Hake Merluccius merluccius
GSA 19 Red mullet Mullus barbatus
GSA 20 Red mullet Mullus barbatus
GSA 22 -23 Hake Merluccius merluccius
GSA 22 -23 Red mullet Mullus barbatus

NOTE : The joint assessments have been proposed on the basis of STOCKMED
and management needs. However, these suggestions can be modified according
to experts' knowledge and to the most recent scientific information.

2 FINDINGS AND

CONCLUSIONS OF THE

W ORKING GROUP

A total of 19 area/species combinations were evaluated. The EWG has carried out

seven age based
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forecasts. Catch advice for two stocks is based on biomass index methods. For
ten stocks no catch  advice could be provided, however, of these five have an
indication of stock status in terms of fishing mortality relative to MSY.

For two stocks the EWG was able to fit assessments, but different models gave
different perceptions of biomass and the EWG wa S not able to agree a final single
assessment.

2.1 STOCK-SPECIFIC FINDINGS & CONCLUSIONS

A range of analyses were considered for all stocks based on data available to the

meeting (Table 2.1). Analytical age based assessments and surplus production

catch based assessments were attempted, and where these were found by the
EWG to be of sufficient standard they have been used as the basis for advice; see

Section 5 and the summary values in Table 2.2.

Length analyses were carried out for all species/areas wh ere sufficient length
data was available. Where relevant the results of these length analyses are
included in t he stock evaluations in Section 6 and the full set are given in Annex

|. The length methods applied in EWG 17 -15 followed the methods used in EWG
16-13 and 17 -02 which were calculated based on L ¢ (length at first capture on
fitted 25 percentile on catch), which gave results that were much better coupled

to the observed length distributions. Sensitive of resulting MS Y index (L rewm) is still
known to be sensitive to assumptions on L infinity (L inf) expert judgement was
used and L i, values were carefully selected for each stock.

A brief resume of the assessments and any issues are given below by area.

For hake in GSA 17&18 and sole in GSA 17, the EWG was not able to recommend

a single assessment. Two assessments are presented, the stock status in terms

of F is similar, overfished, but in particular the magnitude of biomass at ages
greater than those in the fishery was very different. For both these stocks t  his
biomass is not seen directly in the fishery or survey, but results from the fitted

models particularly in the cases where fleets are modelled separately. The
individual issues are discussed in Sect ion 6.1 and 6.8 respectively. The general
issues are discussed in more detail in Section 3. For hake in GSA 17 -18 the
differences arise from different perceptions of both growth and fishery selection.

For sole in GSA 17 the differences come only from sele ction. It is important to
try to determine the validity of the growth and selection resulting from the

models and thus the extent of the biomass coming from vary rarely observed
individuals before advising that management should be based on models with

such high pr oportions of SSB at ages greater than those fished.

For red mullet in GSA 17&18 three assessments were fitted, which all gave
similar perceptions of stock up to the last three years. The SS3 assessment was
very unstable with major retrospectiv e patterns. The XSA assessment responded
the least to the changes in biomass index from MEDITS showing only small
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changes in the last year. The ada assessment provided greater stability
retrospectively, but reacted strongly to the signals in the survey, w hich are to
some extent in conflict from year to year and different from the fishery. To give
advice with the level of conflicting information the most stable assessment (a4a)

was used as the basis for a biomass index advice, limiting the increase in advis ed
catches to 20%.

Also for common Pandora in GSA 17 -18 a biomass index based approach was the
only approach that was available for catch advice.

For common cuttlefish the stock status is uncertain but considered to be above
MSY based ona CMSY assessment.

For thornback ray only indications of status can be given, current F is considered

likely three times any F target . In terms of biomass, explicit estimates were not
available but it is clear that there have been major reductions in abundance since
the 1950s , and the stock can be considered depleted

For the other stocks in GSA 17 , 18 and 19 the results were generally coherent,
and stock status has been evaluated and advice provided.

For all the stocks evaluated in GSA 20, 22 and 23 there w ere considerable
uncertainty in the Greek landings data. The differences between DCF and other
sources (FAO and Greek statistical services) where substantial. While some of the

DCF data is missing due to years when it was not collected, for those years tha t
should have been covered the estimated landing are substantially different, this

is particularly the case for hake in the three areas, but the issues does also arise
for red mullet and  deep -water rose shrimp. Using the best data available it was

difficul t to obtain coherent results for most stocks except for red mullet where
assessment considered to be useful for stock status . In no case w ere the

assessments considered sufficiently stable to give catch advice.
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Table 2. 1.1 Summary of work was atte

mpted and basis for any advice
bold) . A4A, XSA, and S S3 are age based assessment methods; SPICT

are a surplus production model. STF is a standard short term projection with

assumptions of status quo F
for 2017 and 2018

recruitment

in the intermediate year (2017)
. HR is a fraction of biomass in the year of the

assessment, and assumes no population growth where STF is not suitable.

Area Species Previous Attempted analyses and
Analysis /year basis of advice (in bold)
GSA 178 Hake XSA 2015 SS3 ada STF
SS3 2016
GSA 178 Red mullet 28311187 ((22(())112)) SS3 ada XSA aZfijlomass from
GSA 1718 Norway lobster SPiCT 2016 SPICT HR
GSA 1718 CommonPandora XSA, a 4a biomass index
GSA 171819 Deepwater rose shrimp XSA 2015 XSA, ada STF
GSA 17 Thornback ray Catch curves
GSA 118 Common cuttlefish CSMY
GSA 17 Sole SS3 2016 SS3 ad4a STF
GSA 1118 Spottail mantis shrimp XSA 2015 XSA ada STF
GSA 19 Hake XSA 2015 XSA a4A STF
GSA 20 Hake S\G'IF;,BA 2():,lAZSPIC, CMSY SPICT ada
GSA 19 Red mullet XSA 2015 xsa ada STF
ASPIC, SURBA SPICT CMSY ada
GSA 20 Red mullet and LéA 2012
GSA 22 Hake 2010(production) SPICT
GSA 22 Red mullet 2010(production) SPIiCT ada
GSA 22 Deepwater rose shrimp SPICT
GSA 23 Hake SPICT
GSA 23 Red mullet SPICT
GSA 23 Deepwater rose shrimp SPICT
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Table 2. 1.2 Summary of advice from EWG
terminal F in the assessment. Change in F is the difference

target F in 2018 and  the estimated F for 2016

where available,

the last 3 years for stocks with time seri

indices . (" indicated landing only, not catch)

Area

GSA 17
18

GSA 17
18

GSA 17
18

GSA 17
18

GSA 17

1819

GSA 17

GSA 17
18

GSA 17

GSA 17
18

GSA 19

GSA 20

GSA 19

GSA 20

Species

Hake

Red mullet

Norway
lobster

Common
pandora

Deepwater
rose shrimp

Thornback
ray

Common
cuttlefish

Sole

Spottail
mantis
shrimp

Hake

Hake

Red mullet

Red mullet

Method/
basis

SS3

ada

Ada
biomass
index

SPICT STF

biomass
index

ada STF

Level
advice

CMSY

SS3 R1

Ada

SS3 R7

ada STF

ada STF

SPIiCT
CMSY ada

ada STF

SPICT

F 2016 F 2018 Change
inF
0.38 0.19 -50%
0.69 0.18 -74%
0.49 0.21 -57%
1.44 0.70 -51%
Reduce
catch
above No
Fusy advice
0.41 0.26 -37%
0.99 0.23 “77%
0.51 0.26 -49%
0.65 0.38 -42%
1.42 0.16 -89%
Conflicting No
results advice
0.56 0.36 -36%
Conflicting no

36

Catch

2016

5144

5267

6188

1022

232

3559

2093

2105

2093

4360

802

257

17-15 by area and species. F201 6 is

as % change between
% change from
catch estimated 2016 to catch 201 8. Biomass status is given relative to B MSY
(only Nephrops GSA 17-18) and as an indication of trend over

. Change in catch is

Catch

2018

2875

2042

7706

441

222

3225

1140

666

963

4028

178

253

es analytical assessments

Change
in catch

-44%

-61%

25%

-57%

-4%

-9%

-46%

-68%

-54%

-8%

-78%

-2%

, biomass

Biomass

(status)

Declining

Declining

Increasing

0.33 Bmsy

Increasing

Increasing

Depleted

Increasing
Increasing

Increasing

Increasing

Declining

Increasing



CMSY ada

results advice
) Close to no )
GSA 22 Hake SPICT Increasing
MSY advice
Under no
GSA 22 Redmullet SPiCT ada Increasing
exploited advice
Deepwater . No no
GSA22 | iee shrimp SPICT ) )
conclusion advice
Over no
GSA 23 Hake SPICT Declining
exploited advice
GSA 23 Red mullet SPICT No no
conclusion advice
Deepwater Not No no
GSA 23 rose shrimp . .
possible conclusion advice

3 FoLLow uP | TEMS

The EWG had considerable difficulties in establishing assessments for two stocks,

hake in GSA 17& 18 and sole in GSA 17 in particular. Two different approaches
resulted in small but significant differences in fishing mortality and major
differences in overall biomass. The differences appear to be linked to both growth
rates and the way in which catch b vy fleet is dealt with in the model. For hake in
GSA17-18t he two approaches were a) fitted growth rates with catches modelled
separately by fleet, and b) growth rates based on published values and a model

with catches combined. For sole in 17 the two appro aches were a) catches
modelled separately by fleet, and b) a model with catches combined, in both

cases growth rates were based on published values. In both stocks the fisheries
had similar properties, one or more trawl fleets catching smaller, younger

ind ividuals, and gillnet and or longline fisheries in different areas catching larger

older individuals. In both cases the models are set up with a single stock area

with the fisheries catching from a single population structure through a selection

function t hat combined availability at age and gear selectivity at age . The fitted
selection for the fleet based models bot h show a similar effect
single mode selection pattern for the main fishery that falls rapidly to zero at
older ages, thisist he direct consequence of the presence of the second type of
fishery that catches older individuals which hardly appear at all in the main
fishery . It is thought that in practice this effect is partially due to spatial
separation, with the trawl fleets expl oiting areas which do not have older
individuals , whereas the gillnet/longline fishery operates in areas less suited to

trawls . In modelling terms the selection pattern in the fleet based method
combines functions of spatial availability and gear vulnerabi lity effects into fleet
based selections. The result is that the  trawl fisheries therefore modelled with

the implicit assumption that they cannot catch older individuals. When the fleets

are combined, the overall selection pattern is not forced to zero, r ather the
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relative F at older ages is based on the relative proportions of the magnitude of

the two types of fishery , the decline in F with age is less sever and in this case
the selection function suggests a lower but still important fishery at older ages ,
and these ages are seen to be reduced in the model. For the fleet based
approach, the model allows some individuals to escape the fishery and to be
subject only to natural mortality. The consequences for the estimates of biomass

are considerable, in the cased of hake in GSA 17&18 the fleet based model gives
more than 90% of the biomass from ages that are older than those seen in either

the fishery or the survey. It was not possible to resolve the issue within the EWG,

and the advice has been developed acc ordingly. In addition to the selection,
modelling differences, for hake in GSA 17 -18, one model has fitted growth, which
results in much lower linf and lower mortality, resulting in higher numbers

escaping the fishery. Then as these individuals are not ca ught they continue to
grow contributing the higher biomass.

There is a need to understand how the two modelling approached work , and
which method is more likely to capture the underlying mortality. The implications

for the two methods are rather different, in fleet wise case the SSB is high and

there is a substantial proportion of the SSB unfished within the Adriatic. In the

combined fleet model SSB is substantia lly lower and there is much less biomass
at older ages. Further work is required first to further explore the modelling to

bring out more clearly the most important structural assumptions that result in

the differences, and secondly to evaluate the ability of the modelling approaches
to give correct/erroneous results, by simulating the different underlying dynamics

and attempting to determine which methods are most likely to give the more

accurate results.

4 BASIS OF THE REPORT

The exp ert working group on Mediterranean stock and fisheries assessment part
2 STECF EWG 1 7-15 was held Rome (Italy), 27 November to 3 December 2017

4.1 BASISOFTHE 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:

1) Full assessment and full MSY reference points or with surplus production
model with F and biomass relative to F and B msy: Catch advice at MSY
based on short term forecast.

2) 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.

38



3) Assessment providing SSB but not suitable for STF Catch advice und er MSY
approach with Harvest Rate (HR) based estimated SSB in most recent year

4) Assessment providing SSB tend information historic F evaluation, not
suitable for ST F Catch / Effort advice under precautionary considerations
(Patterson 1992) F=FMSY with Har vest Rate (HR) based estimated SSB in
most recent year .- not used in this report

5) 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 equilibri  um, with estimate of current F relative to FO.1 .- not
used in this report

6) 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 precau tionary buffer

7) Trend based indictor: Catch / Effort advice under precautionary
considerations based on ICES smoothed index of trend with precautionary
buffer (20% reduction)

8) Valid length analysis: statement of stock status, indication of direction of
change required. .- not used in this report

9) No valid analysis: any advice.

4.2 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. Thisis thento predict2
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 4.1) is then presented as advice. The basis of short term forecasts IS as
follow s: -

I Biological conditions are ass umed to be r ecent 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.

A Recruitment - Most proba ble recruitment
T Trend ---- Recent recruitment e Ar i th
recent years é at | east 3
i No trend expected valueéééééé.
series

T Fisheryis assumed to be the same a recent fishery

Fishery selection is assumed to be recent averages over the last
three years)

T Finintermediate year 1 ---- isassumedto be F status quo
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T If Fis fluctuating (Fy-2 outside F y-1 and Fy -3) i mean
of 3 years

I Ftrend - (Fy-2betweenFy -landFy -3) i F lastyear

4.3 EVALUATION OF REFEREN CE POINTS

FMSY

Several stocks have been evaluated using surplus production models which
explicitly set the results in terms of FMSY and BMSY. For these stocks the values

from the models give the best point estimates , though fors ome Greek stocks the
data is considered too poor to give reliable estimates of reference points

For several demersal stocks evaluated in this assessment meeting, the number of

years of S -R data is very limited and it is not possible to carry out full eva luations
of MSY, because the stock -recruit relationships cannot be established. In this
situation STECF has recommended the use of FO.1 as a proxy for F msy. This

approach has been followed for most age based assessments.

In the case of Nephrops in GSA 17 & 18 which has a stable S piCT assessment,
biomass reference points have been proposed, based on the procedure used for

sardine and anchovy in GSA 17 & 18 in the STECF Plenary in 2017. B im = 20% of
Bo i.e. 40% of BMSY with simple surplus production model. In this case SSB was

just below B m and the ICES MSY rule of F=F  ysy*B/MSYB vigger Was applied with
MSY Biurigger S€t10 B pa

MSY Ranges

The EWG has been requested to provide MSY ranges for the stocks considered by
the EWG. The usual procedure used by ICES, where MSY ranges were developed

would be to establish S  -R functions and to evaluate the ranges using simulations

with recruitment dependent on the assumed S -R relationship, constraining the
upper ran ge interval to be precautionary. As discussed above it has not been
possible to establish such relationships for most of these stocks, either because

the data series are too short or because the data series show environmental

effects which mask the SSB dep endent aspects.

To evaluate MSY ranges for stocks in this report the EWG uses the values of F
associated with FO1 as an FMSY proxy which are given in Table 2.2. These are

the F usy 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 F  wmsy range (F ower and F ypper). The
empirical relationships used to estimate F ysy range are the following:
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Fiower = 0.00296635 + 0.66021447 x F 01
Fupper = 0.007801555 + 1.349401721 x F 01
Where Fo; isaproxy of F ysy.

For one stock s with a production model, F msy IS estimated within the model and
the values of F wer and Fypper Can be estimated using the explicit surplus
production relationships F jower= 0.78F wmsy, and F ypper=1.22 F usy. The derivation of
these factors is provided in ICES (2014).

Neither of these two methods add information on the precautionary nature of th e
Fusy ranges; the values of F ypper @and F ower. IN the case of stock based on FO.1 this
is considered to be precautionary, and because F ow IS @ lower exploitation rate it

can be safely assumed that this will also be precautionary. As the EWG is unable
to parameterise stock recruit models and does not currently have B im reference
values, it has not been possible to evaluate if the F upper Values are precautionary.

In previous evaluations of pelagic stocks in then ICES region (ICES 2015) the

EWG notes that i n contrast to demersal stocks most small pelagic stocks
evaluated (4 out of 5) F  ,,per Was not found to be precautionary. Given this
situation and without explicit evaluation the EWG considers the values of F pper
should not be used for exploitation.

Values Of F msy Fupp er and F low er

The table below (Table 4.3.1) shows the information for the stocks for which F MSY
values are available.  And the estimated values of F msy range (F jower and F ypper). The
values of F o,nw and Fysy are regarded as reasonable esti mates that can be
expected to be precautionary and thus may be used directly. The values for F up per
are indicative only; they have not been evaluated as precautionary and should

not be used as such without further evaluation.
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Table 4.3.1 FMSY ranges (F v and F ) for demersal

The values for F p, are indicative only they have not been evaluated as precautionary

and should not be used as such without further evaluation.

stocks from the Mediterranean.

GSA 17 -18 Hake 0.38 0.19 0.13 0.26 2.00
0.69 0.18 0.12 0.25 3.83

GSA 17 -18 Norway lobster 0.49 0.21 0.14 0.29 2.33
GSA 17 -18-19 Deep -water rose shrimp 1.44 0.7 0.47 0.95 2.06
GSA 17 Sole 0.41 0.26 0.17 0.36 1.58
0.99 0.23 0.15 0.32 4.30

0.51 0.26 0.17 0.36 1.96

GSA 17 -18 Spottail mantis shrimp 0.65 0.38 0.25 0.52 1.71
GSA 19 Hake 1.42 0.16 0.11 0.22 8.88
GSA 19 Red mullet 0.56 0.36 0.24 0.49 1.56

5 SUMMARY SHEETS BY STO CK

ToR 9. To 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, inc luding MSY value, range of values and conservation reference points.

5.1 SUMMARY SHEET OF HAKE IN GSA 17 AanD 18
Species common name: European hake

Species scientific name: Merluccius merluccius
Geographical Sub -area(s) GSA(s): 17 and 18

The EWG was not able to reach a conclusion regarding the assessment of hake in 17

GSA 18, two assessments  based on different fleet assumptions for the catch have
been pr oposed, SS3 treats fleets separately, and a4a combines the fisheries into a

single flee t. The two methods give relatively similar perceptions of the fishery in
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terms of stock status F/Fmsy but very different perceptions of biomass and smaller
but still important differences in terms of catch advice.

5.1 .1.1 STOCK DEVELOPMENT OVE RTIME (S S3)

State of absolute and relative biomass

The SSB showed a continuous and steep decrease over the time series, the estimated
SSB at the beginning of the time series was equal to 218,014 tonnes whereas in 2016 it
reached the lowest value of 52,957 tonnes.

State of the juveniles (recruits)

The recruitment shows a fluctuating trend over the time series with a peak in 2004

(332,735 thousands of individuals) and in 2011 (188,380 thousands). The mean value
along the time series is 132,600 thousand and the valu e for the 2016 is 117,588
thousand.

State of exploitation

The current F a1 .6 (0.38) is larger than the F vmsy Value (0.19), which indicates that the
stock of European hake in GSAs 17 and 18 is being fished above F MSY-

Table 5.1.1.1. 1 European hake in GSAs 17 -18. Results from the SS3 model.

Year Total Biomass SSB Recruits Fbar Catch
1998 227172 218014 | 70395 0.19 9114
1999 217416 209976 | 114441 0.16 6532
2000 208196 202073 | 96969 0.18 6124
2001 197972 192260 | 188597 0.20 6080
2002 186979 180761 | 73501 0.21 5824
2003 176539 169353 | 200876 0.28 7296
2004 164581 157088 | 332735 0.31 7525
2005 153211 145437 | 173048 0.37 8863
2006 142567 132426 | 128524 0.41 10943
2007 130785 120367 | 181350 0.33 9083
2008 120771 112117 | 61277 0.32 8540
2009 111363 103996 | 90901 0.33 8126
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Total biomass (mt)

Figure 5.1.1.1.

16405 26405 3e+05 4e+05 58405

e+00

2010 101796 95616 93954 0.32 7022
2011 92825 88099 188380 0.37 6639
2012 84137 79732 98846 041 6480
2013 76272 71176 105489 0.45 6334
2014 68892 63687 89937 0.36 5102
2015 63058 58314 112590 0.38 5306
2016 57346 52957 117588 0.38 5144
R I R e RTTURRI LNTRITHY

1 European hake GSAs 17

-18. Results from the SS model:

biomass and spawning stock biomass in tonnes and recruitment in thousands.
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STECF EWG 17-15 advises that when MSY considerations are applied the fishing
mortality in 2018 should be reduced most to FMSY=0.19 this implies catches of no more
than 2875 tons.

5.1. 1. 3 BASIS OF THE ASSESSME NT (SS3)

Stock Synthesis 3 (SS3; Method and W etzel, 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
istatisti-atalgedat(hrereafter SCAA) approach.
at age, recruitments, fishing mortality and selectivity. The overall model contains
subcomponents which simulate the populatio n 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 rel ationship, 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 F at age has bee n estimated from the Z at age
estimated by the model (subtracting M at age used in input); then, the F bar NAs been
estimated as average of the selected ages.

SCAA es

This assessment was carried out using directly the length -based data thus the
abundance at age for each fleet is included by length. Using the growth function,
which is estimated in the model (in the base case), the model is able to estimate

abundance and biomass by length and age classes; the se are then fitted to the
observed catches at length. Thus, the results are showed both by age and length
structure. Selectivity by fleet has been generated applied at age but can be expressed as
length -specific. Fpy was calculated considering age from 1 to 6. The SS3 analyses have
been carried out considering the following ten fleets: 7 fishing fleets and 3 surveys.

5.1. 1.4 CATCHOPTIONS (SS3)

Short term prediction for the period 2017 - 2019 was performed using the FLR routines
provided by JRC and based on the results of the stock assessments performed during
EWG 17 -15. Table 5.1. 1.4.1 shows the resulting short term forecasts obtained using the
input and the results of the SS3 stock assessment model

Table 5.1. 1.4.1 European hake in GSAs 17 -18. Short term forecasts showing catch

options for different fishing mortalities reductions i SS3 model.
Rationale Ffactor Fbar Catch Catch Catch Catch SSB 2018 SSB 2019 Change Change
2016 2017 2018 2019 SSB Catch

2018 - 2016 -
2019 2018
(%) (%)

Zero catch 0 0.000 5132.71 5121.27 0.00 0.00 48340.83 51493.46 6.52 -100.00

FO.1 0.504093 0.191 5132.71 5121.27 2874.54 3546.94 48340.83 47983.55 0.74 -44.00

Status quo 1 0.380 5132.71 5121.27 5223.45 5380.91 48340.83 45123.11 6.66 1.77
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Different 0.1 0.038 5132.71 5121.27 614.49 883.63 48340.83 50742.38 4,97 -88.03

Scenarios
0.2 0.076 5132.71 5121.27 1206.12 1669.14 48340.83 50019.61 3.47 -76.50
0.3 0.114 5132.71 5121.27 1775.87 2365.86 48340.83 49323.95 2.03 -65.40
0.4 0.152 5132.71 5121.27 2324.64 2982.28 48340.83 48654.26 0.65 -54.71
0.5 0.190 5132.71 5121.27 2853.32 3526.12 48340.83 48009.43 -0.69 -44.41
0.6 0.228 5132.71 5121.27 3362.75 4004.40 48340.83 47388.42 -1.97 -34.48
0.7 0.266 5132.71 5121.27 3853.72 4423.48 48340.83 46790.21 -3.21 -24.92
0.8 0.304 5132.71 5121.27 4327.01 4789.17 48340.83 46213.86 -4.40 -15.70
0.9 0.342 5132.71 5121.27 4783.35 5106.72 48340.83 45658.45 -5.55 -6.81
1.1 0.418 5132.71 5121.27 5647.97 5616.09 48340.83 44606.98 -7.72 10.04
1.2 0.456 5132.71 5121.27 6057.55 5816.19 48340.83 44109.28 -8.75 18.02
1.3 0.493 5132.71 5121.27 6452.80 5984.78 48340.83 43629.24 -9.75 25.72
1.4 0.531 5132.71 5121.27 6834.33 6125.12 48340.83 43166.13 -10.70 33.15
15 0.569 5132.71 5121.27 7202.68 6240.13 48340.83 42719.24 -11.63 40.33
1.6 0.607 5132.71 5121.27 7558.39 6332.50 48340.83 42287.92 -12.52 47.26
1.7 0.645 5132.71 5121.27 7901.98 6404.64 48340.83 41871.51 -13.38 53.95
1.8 0.683 5132.71 5121.27 8233.94 6458.73 48340.83 41469.41 -14.21 60.42
1.9 0.721 5132.71 5121.27 8554.74 6496.77 48340.83 41081.03 -15.02 66.67
2 0.759 5132.71 5121.27 8864.82 6520.54 48340.83 40705.82 -15.79 72.71

5.1. 1.5 REFERENCE POINTS (SS3)

Table 5.1. 1.5.1 European hake in GSAs 17

-18. Main reference points defined by the

Yield per recruit analysis - SS3 model.
Reference . .
Framework . Value Technical basis Source
point
MSY B trigger
MSY ) Present
approac Fusy 0.19 FO.1 assessment
(SS3)
Precautionary Bim
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Approach

5.1.2.1 STOCKDEVELOPMENTOVE RTIME (A4A)

State of absolute and relative biomass

The SSB showed a quite stable trend; the estimated SSB for year 2009 is equal at
11,604 tonnes, whereas in 2016 accounted for the 10,446 tonnes. The mean value over
the time series (2009  -2016) corresponds to 10,447 tonnes.

State of the juveniles (recruits)

The recruitment showed a slight decrease over the time series: the number or recruits

estimated in 2009 are 159,179 thousand, wh ereas in 2016 recruits are equal at 116,974
thousand. The mean value over the time series (2009 -2016) corresponds to 132,487
tonnes.

State of exploitation

The current F 1.4 (0.69) is larger than the F msy Value (0.18), which indicates that the
stock of E uropean hake in GSAs 17 and 18 is being fished above F MSY-

Table 5.1.2.1.2. 1 European hake in GSAs 17 -18. ada summary results: F barl -4,

recruitment, SSB and catch.

Year Foart -4 Recruitment SSB Catch
(thousands) (tonnes) (tonnes)

2009 0.93244 | 159179 11604 8234.3
2010 0.8595 140350 10392 6621.9
2011 0.81288 | 141252 10038 6108
2012 0.79604 | 138520 10359 6117.7
2013 0.79315 | 123544 10503 6014.6
2014 0.77977 | 118432 10197 5691.6
2015 0.74266 | 121642 10040 5420.8
2016 0.69048 | 116974 10446 5267.7
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Figure 5.1.2.1.2. 1 European hake in GSAs 17 -18. Stock summary of the simulated and
fitted data for the ada model.

5.1.2.2 STOCKADVICE (A4A)

STECF EWG 17-15 advises that when MSY considerations are applied the fishing
mortality in 2018 should be reduced most to FMSY=0.18 this implies catches of ho more
than 2042 tons.

5.1.2.3 BASISOF THE ASSESSME NT (A4A)

ada is a statistical catch -at-age me thod that utilizes catch -at-age data to derive
estimates of historical population size and fishing mortality (Jardim et al., 2015). Model
parameters estimated using catch -at-age analysis are done so by working forward in
time and analyses do not require th e assumption that removals from the fishery are
known without error. Data typically used are: catch, statistical sample of age
composition of catch and abundance index.

Specifically, for the European hake in GSAs 17 and 18 the a4a model was carried out
considering a time series from 2009 to 2016, since for some fleets no reliable LFDs were
available before 2009. The same time series was considered for the three tuning
indexes: 1) Italian Medits GSA 17, 2) Croatian Medits GSA 17 and 3) Medits GSA 18. The
data was organized considering a plus group of age 5+. Catch data (landings + discard if
available) are included in the model. F bar Was calculated considering age from 1 to 4.
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5.1.2.4 CATCH OPTIONS

(A4A)

Short term prediction for the period 2017
provided by JRC and based on the results of the stock assessments performed during
EWG 17 -15. Table 5.1.2.4.1 shows the resulting short term forecasts obtained using the
input and the results of the ada stock assessment mod

el

- 2019 was performed using the FLR routines

Table 5.1.2.4.1 European hake in GSAs 17 -18. Short term forecasts showing catch
options for different fishing mortalities reductions ada model.
Change SSB Change
Rationale Ffactor Fbar Catch 2017 Catch 2018 Catch 2019 SSB 2018 SSB 2019 2018 -2019 Catch 2016
(%) 2018 (%)
Zero catch 0 0.000 5682.29 0.00 0.00 11949.02 24145.49 102.10 -100.00
FO.1 0.1 0.181 5682.29 2041.73 3371.98 11949.02 20191.43 69.00 -61.20
Status quo 1 0.690 5682.29 6044.75 6264.99 11949.02 12605.26 5.50 14.80
0.2 0.069 5682.29 829.32 1534.12 11949.02 22534.51 88.60 -84.30
0.3 0.138 5682.29 1596.99 2752.83 11949.02 21049.12 76.20 -69.70
0.4 0.207 5682.29 2308.07 3712.72 11949.02 19678.88 64.70 -56.20
0.5 0.276 5682.29 2967.21 4460.71 11949.02 18414.26 54.10 -43.70
0.6 0.345 5682.29 3578.62 5035.68 11949.02 17246.56 44.30 -32.10
0.7 0.414 5682.29 4146.21 5469.81 11949.02 16167.79 35.30 -21.30
0.8 0.483 5682.29 4673.50 5789.69 11949.02 15170.67 27.00 -11.30
0.9 0.552 5682.29 5163.75 6017.30 11949.02 14248.53 19.20 -2.00
Different 11 0.621 5682.29 5619.93 6170.76 11949.02 13395.25 12.10 6.70
Scenarios 1.2 0.760 5682.29 6440.71 6312.23 11949.02 11873.43 -0.60 22.30
13 0.829 5682.29 6810.08 6322.54 11949.02 11195.09 -6.30 29.30
14 0.898 5682.29 7154.96 6304.14 11949.02 10565.94 -11.60 35.80
15 0.967 5682.29 7477.25 6263.73 11949.02 9982.05 -16.50 41.90
1.6 1.036 5682.29 7778.72 6206.78 11949.02 9439.82 -21.00 47.70
17 1.105 5682.29 8060.97 6137.68 11949.02 8935.95 -25.20 53.00
1.8 1.174 5682.29 8325.48 6060.00 11949.02 8467.41 -29.10 58.00
19 1.243 5682.29 8573.60 5976.59 11949.02 8031.42 -32.80 62.80
2 1.312 5682.29 8806.57 5889.72 11949.02 7625.45 -36.20 67.20
5.1.2.5 REFERENCE POINTS (A4A)

49




Table 5.1.2.5.1 European hake in GSAs 17 -18. Main reference points defined by the
Yield per recruit analysis 1 a4a model.

Reference . .
Framework . Value Technical basis Source
point
MSY B trigger
MSY ) Present
approac Fusy 0.18 FO.1 assessment
(ada)
Precautionar Bim
y
Approach
pp Bpa

5.1. 3 DATA DEFICIENCIES

The differences between the two stock assessment models, SS3 and a4da, are
summarised in section 6.1.3.2.

Regarding the data, thanks to the collaboration developed in the FAO framework (i.e.
AdriaMed, GFCM) among all the countries and the scientists involved in the sector, it was
possible to use also data from non -EU countries (Montenegro and Albania) and data
collected before the accession of some countries to the EU (Croatia). However, Albanian
catch data for the years 2 015 and 2016 are not provided and are assumed equal to the
value for 2014, since they did not consign information for these years.

Catch data and their LFDs include landings and discards coming from the DCF samples;
however, discard is included only in the years and for the fleets in which estimates are
available. Future elaborations need a harmonization of this point.

The Medits data for the Italian GSA 17 used in the stock assessment models cover Italy

and Slovenia; however, for some years only Italian data are included in the assessment.

This inaccuracy has negligible effect since only two hauls are foreseen in Sloven
water s; also hake is not present in this area. However, for the future elaborations it will
be useful to harmonize also this point.
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5.2 SUMMARY SHEET OF RED MULLET IN GSA 17 AnD 18
Species common name:  Red mullet

Species scientific name: Mullus barbatus
Geographical Sub -area(s) GSA(s): 17 and 18

5.2 .1 STOCK DEVELOPMENT OVE R TIME

The change in the estimated biomass over the last five years was used to provide an
index for change (Figure 5.2.1.1). This index is much higher than 1.2 (=4.6).

Biomass index method on ad4a SSB
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Figure 5.2.1.1 Biomass index on the SSB estimated by a4a model. In green the mean
of the last two years compared to the previous three years available (red, 2056 -2016;
green 2012 -2014).

Landing by gear and country Discardby gear and country
3500 1000
3000 | 900
o0 \ —Italy 18 OTB 800 | —
—lItaly 18 GEN 700 - -
« 2000 600 — \—
2 —Montenegro OTB 2 500 —1ltaly 18 OTB
S W -
= 1500 1 —Montenegro Nets 2 400 ,7i7‘\7 ——Croatia OTB
1000 \:{/ / —Albania 300 : ltaly 17 OTB
500 ——Croatia OTB 200 /
100 ~
0| ltaly 17 OTB 0ol —~F—nonJ VvV

SIS R R 885885883z %

Figure 5.2.1.2 Landings and discard by year, gear and country.
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Table

5.2.1.1 Red mullet in GSA 17 &18 Landing and discards by fleet.

Year Italy 18 Italy 18 Montenegro | Montenegro | Albania Croatia OTB Italy 17
OoTB GEN OoTB Nets OoTB

Land Dis Land | Dis Land Land | Dis Land Land Dis Land Dis

2002 3114 90

2003 1750 312

2004 1981 82

2005 1350 99

2006 1803 58 130 0 3101 786

2007 1680 54 123 0 171 3298 836

2008 914 30 47 0 38 3.7 0 149 767 207 3158 800

2009 955 14 77 0 36 3.6 0 154 818 220 2433 617

2010 601 34 45 0 35 34 0 90 763 206 1796 183

2011 494 13 38 0 32 3.2 0 110 1086 293 1823 803

2012 2089 434 8 0 35 3.5 0 280 1248 336 1464 325

2013 1203 18 47 0 32 3.1 0 247 1086 162 1946 291

2014 1250 120 23 0 41 4 0 147 1158 453 2324 446

2015 1572 89 15 0 36 3.6 0 171 1127 300 2143 910

2016 1398 87 50 0 36 3.6% 0 171 951 158 2037 499

State of absolute and relative biomass

Several methods were examined and a

trend in SSB in the recent years

State of the juveniles (recruits)

Il the methods applied detected an increasing

All the methods applied detected an increasing trend in recruitment in the recent years,
in line with the density and MEDITS biomass indices.

State of exploitation

The state of exploitation is uncertain. Based on size distribution in the landings and
MEDITS survey, and indications from the assessments carried out, the stock is not
thought to be over exploited.

5.2 .2 STOCK ADVICE

Based on precautionary considerations, STECF EWG 17 -15 advises to n ot increase the
total catch more than the 20% of the 2016 catch equivalent to catches of no more than
770 6 tons in each of 2018 and 2019 implemented either through catch restrictions or

effort reduction for the relevant fleets

5.2 .3 BASIS OF THE ASSESSME NT

Assessment was performed using 2006 -2016 DCF data (biomass landed and age
composition of the catches) and GFCM WGSAD official report data. Three methods were
applied: SS3, ada and XSA. All the methods estimated an overall decreasing trend in F
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and an in creasing trend in SSB and recruitment. In particular, in the last three years ada

and SS3 estimated a decrease in the F, while the XSA detect a constant trend. The SS3
assessment showed considerable retrospective instability and upward revision in F and
downward revision of SSB.

The ada assessment was retained, because the retrospective and the residuals appeared
the most stable of the three methods . However, due to the model un certainty the
results were applied as an index rather than as and full assessment.

However, being the last year SSB estimated by a4a about three times the SSB in 2014,
the experts preferred to give the advice with the biomass index method applied to the
biomass estimated by the assessment, rather than use the F current, that seemed very
low in the last year.

5.2 .4 CATCH OPTIONS

Based the ICES approach using a change ina biomass index over the last 5 years using
the a4a assessment as a relative index of b iomass an which shows aninc  rease of 4.6
times . Based on the mean catch of last three years ( 6422 t) the catches should not be
increased by more than 20% equivalent to catches of no more than 7706 tons in each of
2018 and 2019. As Fis estimated to be below FO0.1 in both of the last two years a

precautionary buffer is not applied.
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5.2 .5 REFERENCE POINTS

Reference points were not established for this stock.

5.2.6 DATA DEFICIENCIES

The data used for the analyses come from the last DCF official data call (2017). The data
related to non -EU countries (Albania and Montenegro) was taken by the GFCM WGSAD
official report.

Some deficiencies have been detected and the detailed list is reported in section 7 (Data
guality and deficiencies by stock).
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5.3 SUMMARY SHEET OF NORWAY LOBSTER IN GSA 17 aAND 18
Species common name:  Norway lobster

Species scientific name: Nephrops norvegicus
Geographical Sub -area(s) GSA(s): 17 and 18

5.3 .1 STOCK DEVELOPMENT OVERTIM E

State of absolute and relative biomass

The stock assessment shows that the relative biomass (B/B Msy) IS continuously
decreasing since the 1960s, remaining below B s (6616 t) in the last ten years (B=2119

t in 2016; B ,016/Bmsy = 0.33; Figure 5.3.1. The stock biomass is considered to be
depleted (B<<B  usys).

State of the juveniles (recruits)
The recruitment has not been evaluated

State of exploitation

The fishing mortality has | nc regéads iobegabose rrgywe =0BT d 6 8 C
in the last ten years (F  »016/Fmsy= 1.38). The stock is considered to be over exploited
F>F vsy.
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