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Reference year: 2017
Reporting year:2018

Demersal species
Mullus barbatus in GSA 17 & 18

An Fo1of 0.41 was estimated using the FLBRP package. Considering that the F

estimated by the a4a model for 2017 is 0.48, the stock is considered slightly

overexploited.
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| Basic Identification Data

I O = B I

Italy

Indirect

STECF-18-16

For more details please refer to

https://stecf.jrc.ec.europa.eu/reports/medbs

The ISSCAAP code is assigned according to the FAO 'International Standard Statistical
Classification for Aquatic Animals and Plants' (ISSCAAP) which divides commercial
species into 50 groups on the basis of their taxonomic, ecological and economic
characteristics. This can be provided by the GFCM secretariat if needed. A list of
groups can be found here:

Direct methods (you can choose more than one):
- Acoustics survey
- Egg production survey
- Trawl survey
-  SURBA
- Other (please specify)



Indirect method (you can choose more than one):ICA
- VPA
- LCA
- AMCI
- XSA
- Biomass models
- Length based models
- Other (please specify)

Combined method: you can choose both a direct and an indirect method and the name
of the combined method (please specify)



2 Stock identification and biological information
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2.1Stock unit

STECF 18-16, after analysing the results of the STOCKMED project, concluded that the
region represented by the GSAs 17 and 18, corresponding to the Adriatic Sea Sea, is
considered inhabited by a unique stock unit. During the GFCM Working Group on
Demersal Species (WGSAD) in 2017, a first attempt of joint assessment with Stock
Synthesis model was presented. This attempt was made on the basis of the analysis
of the survey indices, showing a very similar increasing trend in both areas in the
recent years, and considering that the Western side of both GSAs was characterized
by a decrease in effort from 2004 to 2016.

2.2Growth and maturity

Table 2-1.-1: Maximum size, size at first maturity and size at recruitment.

Somatic magnitude measured
Units
(LT, LC, etc)
Sex Mal Combine d Reproducti on
season
Maximu m size Recruitme nt
observe d season
Size at first Spawning
Maturity Area
Recruitment size Nursery
to the fishery area




Maturity

The vector of proportion of mature individuals by age has been derived associatingthe
proportion of matures of the length from DCF derived by von Bertalanffy calculated in
the middle of age class. The assessment was carried out using the maturity at age
estimated in GSA 18 from DCF data.

Table Red mullet in GSAs 17 and 18. Maturity at age.

Prop.

Age mature
0 0.0
1 0.7
2 1.0
3 1.0
4+ 1.0

M. barbatus-combined

[ce]
o o ]
1)
3
R
s
c
S <
E o]
Q.
]
E‘ N
S A
L50= 10.586 +/- 0.02
o MR= 1.272 +/- 0.027
= T T T T
5 10 15 20 25
length(cm)

Figure Red mullet in GSAs 17 and 18. Maturity at length (sex combined) from DCF
2016.



Natural mortality

The natural mortality vector has been estimated as a weighted average by sex using
the Chen and Watanabe method to be consistent with the benchmark assessments of
GFCM WGSAD 2016 (where a sensitivity analysis on natural mortality vectors was
carried out).

Table Red mullet in GSAs 17 and 18. Natural mortality at age (Chen and Watanabe
model).

Age M
0 1.41
1 0.71
2 0.52
3 0.42

4+ 0.37




The parameters have been estimated in GSA 18 for sex combined, using the mean
lengths from Age-Length key from commercial sampling (discard and landing) and
MEDITS survey from 2011 to 2016. A constraint has been included in the VBF fitting
to take into account the exceptional finding of 4 cm-sized metamorphosedindividuals
during MEDITS trawl survey.

Table 2-5: Growth and length weight model parameters

29.185 25
0.32
0.247 8
-0.768 | 0.81
6
DCF call 2018.




3 Fisheries information

3.1Description of the fleet

The effort data are available for GSA17 (Italy and Croatia) and 18 (Italy). The fishing
effort for the gears targeting red mullet in terms of GT*fishing days and fishing days
is reported in following tables.

Table Red mullet in GSA 17 and 18. Fishing effort (GT*days at sea)/fishing
gear/year in GSA 17-18 of the gears targeting red mullet in the same area.

Country/GS

A Year GNS GTR OoTB TOTAL
16160 12663 128933 157757

HRV_17 2012 1 5 5 1
14623 13029 137351 165004

HRV_17 2013 8 9 1 8
15042 11671 138157 164871

HRV_17 2014 7 3 0 0
14436 12802 134625 161865

HRV_17 2015 6 7 7 0
14511 10919 123178 148609

HRV_17 2016 4 4 5 3
21642 407966 437563

ITA_17 2006 4 79544 9 7
15678 10166 405677 431522

ITA_17 2007 2 9 6 7
13511 408246 427436

ITA_17 2008 3 56788 5 6
17340 383047 406895

ITA_17 2009 3 65074 5 2
19022 383744 409402

ITA_17 2010 3 66358 6 7
23637 348261 379897

ITA_ 17 2011 5 79984 4 3
25948 313064 346843

ITA_17 2012 8 78308 3 9
16779 264541 287724

ITA_17 2013 7 64034 5 6
23337 283618 311512

ITA_17 2014 6 45568 1 5
13937 287222 306705

ITA_17 2015 1 55459 8 8
17880 301405 325252

ITA_17 2016 0 59674 4 8
11703 266217 281073

ITA_18 2006 2 31528 9 9
ITA_18 2007 70224 45292 229424 240975




203942 217483
ITA_18 2008 51447 83968 2 7
238655 254716
ITA_18 2009 79662 80946 5 3
206804 220486
ITA_18 2010 57056 79765 4 5
190024 202477
ITA_18 2011 44943 79593 0 6
166874 176757
ITA_18 2012 38287 60542 9 8
199485 208191
ITA_18 2013 78862 8196 5 3
146364 153640
ITA_18 2014 21679 51077 4 0
135519 144656
ITA_18 2015 78693 12679 3 5
142924 152305
ITA_18 2016 88202 5609 3 4

Table Red mullet in GSA 17 and 18. Fishing effort (Days at sea)/fishing gear/year
in GSA 17-18 of the gear targeting red mullet in the same area.

Country/G
SA Year | GNS GTR OTB | TOTAL
HRV_17 2012 | 60504 | 34888 | 39128 | 134520
HRV_17 2013 | 56041 | 37239 | 39226 | 132506
HRV_17 2014 | 57411 | 34860 | 40553 | 132824
HRV_17 2015 | 56695 | 36132 | 39074 | 131901
HRV_17 2016 | 56630 | 32426 | 37201 | 126257
32331 | 24424 | 43465 | 100220
ITA_17 2006 0 4 5 9
22424 | 22424 | 38249
ITA_17 2007 2 2 3 830977
27005 | 19763 | 35451
ITA_17 2008 7 3 0 822200
52614 | 26167 | 34509 | 113291
ITA_17 2009 2 3 5 1
42417 | 23121 | 32976
ITA_17 2010 8 6 4 985157
41968 | 34490 | 33330 | 109789
ITA_17 2011 6 9 3 8
51425 | 22753 | 32278 | 106457
ITA_17 2012 5 6 5 7
22489 | 24501 | 29213
ITA_17 2013 4 6 0 762039
25891 | 16761 | 25950
ITA_17 2014 3 2 2 686027

10




22061 | 14011 | 26583

ITA_17 2015 2 1 9 626562
26606 | 14521 | 25865

ITA_17 2016 4 0 6 669930
10971 20167

ITA_18 2006 4 80000 9 391394
17634

ITA_18 2007 | 71797 | 71797 5 319940
12113 25357

ITA_18 2008 6 81506 7 456218
12484 31641

ITA_18 2009 4 87533 1 528788
29288

ITA_18 2010 | 88940 | 88940 7 470766
22270

ITA_18 2011 | 87234 | 87234 8 397177
15779

ITA_18 2012 | 76470 | 76470 2 310731
14390

ITA_18 2013 | 82110 | 23036 1 249047
15730

ITA_18 2014 | 73021 | 73021 1 303344
15421

ITA_18 2015 | 63400 | 60311 1 277922
16057

ITA_18 2016 | 5407247977 0 262619

Table 3-2: Description of operational units exploiting the stock

Fleet Fishing Group of
Country | GSA Sy Gear Class Targ.et Species
Species
Operatio
nal Unit LEHCRAl
Group]

| *

11




Table 3.1-3: Catch, bycatch, discards and effort by operational unit in the
reference year

[Operational
Unit1]

[Operational
Unit2]

[Operational
Unit3]

[Operational
Unit4]

[Operational
Unit5]

12



Red mullet landings in GSAs come predominantly from OTB; a small amount is

3.2Historical trends

Catch (landings and discards)

reported for small-scale fishing gears (gillnet and trammel net).

Table Red mullet in GSAs 17 and 18. Landings in GSA 17 by fishing gear and
country over 2006-2017 as reported in theDCF (tonnes; GNS=gillnet; GTR=trammel

net; PTM=mid-water pair trawl; TBB=beam trawl; OTB=otter bottom trawl).

GSA

GSA 17 GSA 17 GSA 17

GSA 17

GSA 17

GSA 17

17 ITA ITA ITA ITA HVR SLV MLT GSA 17
year  GNS oTB PTM TBB oTB oTB oTB Total
2006 3100.6 1.9 3102.5
2007 3298.5 6.4 3304.9
2008 3158.3 2.0 3160.3
2009 2433.4 2.7 2436.1
2010 1796.2 1.3 1797.4
2011 31.2 1822.9 36.2 6.1 1896.3
2012 17.6 1463.6 43.2 3.6 1527.9
2013 1946.1 2.4 31.0 1084.3 2.4 3066.1
2014 7.6 2323.9 2.5 63.6 1151.7 3.3 3552.7
2015 15.6 2142.8 60.9 1128.1 3.4 0.5 3351.3
2016 4.5 2036.8 953.4 2.3 2997.0
2017 9.0 2659.0 4.0 985.5 3.4 3660.8

13




Table Red mullet in GSAs 17 and 18. Landings in GSA 18 by fishing gear and
country over 2002-2017 as reported in theDCF (tonnes; GNS=gillnet; GTR=trammel
net; OTB=otter bottom trawl).

GSA18 GSA18 GSA18 GSA18

ITA ITA ITA ITA] GSA 18
year -1 GNS GTR OTB Total
2002 1707.3 89.6 3114.2 4911.1
2003 307.8 312.0 1749.8 2369.5
2004 82.5 1981.1 2063.6
2005 99.3 1350.0 1449.5
2006 1.2 123.5 6.3 1803.5 1934.4
2007 0.1 119.8 2.7 1679.6 1802.2
2008 41.9 4.7 914.2 960.8
2009 75.9 0.8 954.6 1031.3
2010 44.0 1.4 600.8 646.2
2011 37.1 0.4 494.2 531.7
2012 7.1 0.6 2088.6 2096.3
2013 47.0 1202.8 1249.8
2014 4.5 18.1 1249.6 1272.2
2015 15.3 1572.1 1587.4
2016 50.5 1397.6 1448.0
2017 0.2 66.3 553.0 619.5

Table Red mullet in GSAs 17 and 18. Discards by GSA, fishing gear and country as
reported in the DCF (tonnes; GNS=gillnet;TBB=beam trawl; OTB=otter bottom trawl).
Note the high amount OTB discards in GSA 17 in relation to landings.

GSA17 GSA17 GSA17 GSA17 GSA|GSA 18 GSA 18 |GSA

ITA ITA SLV HRV 17 [ITA ITA 18
year OTB TBB OTB OTB  Total [GNS oTB Total
2005 0.1
2006 0.0
2007 0.2
2008 0.0
2009 0.0 14.7| 14.7
2010 183.0 0.0 183.0 35.0| 35.0
2011 795.9 7.4 0.1 803.5 5.4 13.9| 19.3

434.
2012 324.6 0.1 324.6 434.1 1
2013 291.1 0.0 3.1 294.2 1.4 18.1| 19.4

119.
2014 446.4 0.1 2.2 448.7 119.6 6
2015 909.8 0.1 0.9 910.8 89.4| 89.4
2016  499.2 0.0 1.1 500.3 87.4 87.4

1075.

2017 1069.0 3.0 0.1 3.6 7 13.2 13.2
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For Montenegro and Albania, the annual proportions in the length classes of GSA 17
and 18 were applied to the landing times series available from the same report (2007-
2016). LFDs from Croatia were available from 2013; for landings from Croatia of
previous years (2009-2012) the annual proportions in the length classes of GSA 17
and 18 were applied. No discard data were available for Albania and Montenegro.

Table Red mullet in GSAs 17 and 18. Total catch (tonnes). Albania and Montenegro
data were obtained from GFCM WGSAD 2017.

OST/;iZT o?;im Oi’;il_ OTI?\I_MT NETN_MT OiABl_?T NSE'E“I'ingT TOLTA
A v B A A

29 31010 1803.0 130.0 | g "
203 3299.0 171.0 1680.0 123.0 5253'
290 31580 7670 1490 380 3.7 9140 470 |°°
290 24330 8180 1540 360 3.6 969.7 770 |*T
200 19700 763.0 900 350 34 6360 450 [V
201 26940 1086.0 110.0 320 3.2 s07.9 43.4 |*7®
92 1g49.0 12480 3750 350 3.5 25231 80 |04
01 22710 1086.0 373.0 320 3.1 12211 484 |0
00 28440 11580 317.0 410 4.0 1369.6 23.0 |°o°
0L 31200 1127.0 3880 360 3.6 16614 150 |°00
200 25410 9510 3960 360 3.6 14854 50.0 |0
92 37440 9900 3920 360 3.6 5660 67.0 |2

Red mullet LFDs of landings and discards by GSA and fishing gear as reported in the
DCF are presented in following figures.
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Figure Red mullet in GSAs 17 and 18. Catch (landings+discards) LFD in GSA 17,
Italy.
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Figure Red mullet in GSAs 17 and 18. Catch (landings+discards) LFD in GSA 17,
Croatia.
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Figure Red mullet in GSAs 17 and 18. Catch (landings+discards) LFD in GSA 18,
Italy.

3.3Management regulations

3.4Reference points

Table 3.4-1: List of reference points and empirical reference values previously
agreed (if any)

STECF-18-16
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4 Fisheries independent information

MEDITS survey data are available from the official Data call for GSA 17 and for GSA
18 from 1994. All the Countries are covered by the survey data. For the present
assessment the data from 2006 to 2017 were used.

The long duration and the shift in the survey time in some years (Italy) may be critical
for species such as red mullet, with a short spawning period, in late spring, and
recruitment in autumn. Thus, in the years when the survey ends in summer recruits
will be absent or their presence very low, while when the survey ends in autumn
recruits will be present in the catches.

All the surveys explored reveal a strong increase in the density and in thebiomass
indices from 2011 onwards.

GSA17_18ITA_HRV_SVN_ALB_MTN

1994 1995 1996 1997 1998
300
200- L]
200
o8® " o o 0
100~
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300
() 2
200 00 ° L s
-89 0° ] Pv
100~
2004 2005 2006 2007 2008
- Season_quarter
qli 300- - . Y o o q1_winter
‘5:35‘3’ ol of 0 0o 00 a2_spring
o 100- q3_summer
o ® q4_fall
2009 2010 2011 2012 2013
300
2554 @ ® 8 °
200
o8 o* o o* of
100~ °
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L}
30 ... . ..
20 [ ] 0 0° 0 . 1]
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5 100 12525 50 75 100 12525 50 7 10.0 12525 50 75 100 125

Month

Figure Red mullet in GSAs 17 and 18. MEDITS survey period over 1994-2017.
Note that the duration of the MEDITS survey, depending on the year, extends over
different quarters.
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5

Ecological information
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6 Stock Assessment

Methods: a4a (Assessment for all)

Ada is a flexible statistical catch at age stock assessment model, based on linear
modelling techniques, not working by fleet. The method was developed within FLR
framework.

Input data

The MEDITS indices by length were estimated treating the two GSAs combined as a
unique area, starting from the TC files and re-stratifying the single hauls in the TA
files.

Commercial catch, LFDs were available from 2002 only in GSA 18 (Italy); therefore, it
was decided to use data from 2006 onwards, as LFDs are available in the two GSAs
from most of the countries.

The length frequency distributions of all the fleets and the MEDITS LFDs on the whole
area were age sliced by means of a deterministic slicing (I12a function available in FLR)
using the von Bertalanffy parameters reported in the EU DCF database for GSA18. The
LW relationship parameters available on the DCF database were used to calculate the
mean weight-at-age. Age slicing and the computation of mean weight-at-age were
performed by sex, then age structures were pulled together, while the mean weight-
at-age for sex combined was estimated as a weighted average of the mean weight-at-
age by sex.

The catch-at-age matrices,overall catch in weight by year and age structure of catch
and survey are reported in following tables.

The natural mortality vector and the maturity at age are the same reported in
previous paragraphs. The M and F before spawning were set equal to 0.5. The mean
weights-at-age for the stock and for the catch are reported.
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Figure Red mullet in GSAs 17 and 18. Catch at age (landings+discards), all gears
and GSAs combined.

Table Red mullet in GSAs 17 and 18. Commercial catch in numbers at age used in
the a4a assessment (thousands).

Year/Ag
e 0 1 2 3 4+
2006 1054 | 60486 | 86284 | 33093 | 2749
10154
2007 808 | 49414 1 31337 | 2444
10757
2008 45 19932 2 30437 | 2789

2009 1143 | 42817 | 87199 | 25381 | 3245
2010 1703 | 48071 | 62838 | 20328 | 2522
2011 5779 | 70435 | 71646 | 27023 | 3688
15117
2012 28732 7 98598 | 30612 | 3961
2013 411 | 86459 | 90197 | 26008 | 2987
11934 | 10244

2014 4879 7 5 27779 | 2874
11623 | 10210

2015 10372 0 3 36029 | 4869
10524

2016 18968 1 85230 | 29244 | 4964
11527

2017 23307 7 96361 | 29854 | 3521

22



Age structure Medits
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Figure Red mullet in GSAs 17 and 18. Catch at age in the MEDITS survey (GSA17
and 18 combined).
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Table Red mullet in GSAs 17 and 18. MEDITS catch in numbers at age used in the
a4a assessment (N/km?).

Year/Ag

e 0 1 2 3 4+
2006 8.2 236.1 | 325.9 | 113.0 | 38.3
2007 50.3 87.5 199.8 | 87.1 28.1
2008 1.5 57.2 | 331.8 | 219.6 | 52.6
2009 0.6 54.2 | 290.4 | 162.2 | 46.8
2010 0.3 84.5 | 355.5 | 184.4 | 41.2
2011 146.0 | 194.7 | 382.1 | 111.5 | 32.4
2012 | 1325.3 | 531.5 | 864.5 | 207.5 | 28.4
2013 371.8 | 1129.5|1010.7| 208.9 | 41.0
2014 | 1463.7 | 1729.2 |1311.2| 244.3 | 52.4
2015 452.9 | 677.9 | 909.5 | 227.8 | 56.6
2016 | 1477.4 | 2489.8 | 1038.0| 173.4 | 42.9
2017 695.3 | 4082.9 | 1548.5| 306.8 | 66.1

Catch
Year (tons)
2006 5034
2007 5272
2008 5077
2009 4491
2010 3552
2011 4476
2012 6041
2013 5034
2014 5756
2015 6361
2016 5462
2017 5798
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Table Red mullet in GSAs 17 and 18. Individual weight at age for the in the catch
and stock (kg).

Year 0 1 2 3 4+
0.00

2006 4 0.012 | 0.029 | 0.048 | 0.075
0.00

2007 4 0.012 | 0.029 | 0.048 | 0.075
0.00

2008 4 0.014 | 0.029 | 0.049 | 0.078
0.00

2009 3 0.014 | 0.027 | 0.050 | 0.080
0.00

2010 3 0.013 | 0.027 | 0.049 | 0.081
0.00

2011 2 0.012 | 0.027 | 0.049 | 0.081
0.00

2012 3 0.010 0.027 | 0.049 | 0.079
0.00

2013 3 0.012 0.027 | 0.049 | 0.078
0.00

2014 3 0.012 0.027 | 0.049 | 0.079
0.00

2015 3 0.012 0.028 | 0.049 | 0.080
0.00

2016 3 0.012 0.027 | 0.049 | 0.082
0.00

2017 2 0.012 0.027 | 0.050 | 0.079
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Different combinations of F, @ and stock-recruitment sub-models were explored. The
list of the sub-models is reported below:

F sub-model:

~ te(age, year, k = ¢(3,5)) + s(year, k = 4, by = as.numeric(age==0))
~s(age, k = 3) + s(year, k = 5,6,7)

~s(replace(age, age > 3, 3), k = 3) + s(year, k = 7)

~s(age, k = 3) + s(year, k = 5) + s(year, k = 5, by =as.numeric(age == 0))

~ s(replace(age,age>3,3),k = 3, by = breakpts(year, c(2014))) + s(year, k=5) +
s(year, k = 5, by = as.numeric(age==0))

g sub-models:

~s(replace(age, age > 3, 3), k = 3)

~factor(age)

~factor(replace(age, age > 3, 3))

~s(age, k=4, by = breakpts(year, 2012))

~ s(replace(age,age>3,3),k = 3, by = breakpts(year, 2012))
SR sub-models:

~factor(year)

~s(year, k = 4)

An Fvar range between age 1 and 3 was used. Age 0 was removed from the survey
index.

The best model (combination of the sub-models in bold) was chosen on the basis of
retrospective analysis and residuals.

In the best model, it was assumed a change in survey catchability from 2012, due toa
change in the survey period, and a change in the behaviour of the fleet from 2014,
due to the enforcement of the regulation that does not allow to fishermen to fish
within the 3 nautical miles (where the smaller individuals are generally distributed). A
specific term in the F sub-model is dedicated to the fitting of the F at age 0.

The F time series estimated by a4a ranges between 1.10 and 0.48, with an overall
decrease with time. In the last years, the model estimates a strong increase inSSB
and recruitment.

The fishing mortality at age shows the maximum values in age 2 and 3, decreasingin

time.
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In general, the fitting of the commercial catch at age and survey index at ageis
acceptable. The internal consistency of both catches and survey indices isgood,
particularly for ages 0,1 and 2 which dominate the population.

The residuals are generally small (between -3 and 3) and quite random distributed by
age, but a signal of a trend in the fit is shown by the bubble plot of residuals in the
last years.

Table Red mullet in GSAs 17 and 18. Results of the final a4a run: Fvar (1-3) overall,
SSB, Recruitment and total biomass.

Fbar (1- Recruitment SSB | Total biomass
Year 3) (thousands) (tons) (tons)
2006 1.10 1526151 5602 18432
2007 1.08 1526428 5370 17855
2008 1.06 1558639 5280 17737
2009 1.03 1654707 5035 16982
2010 0.99 1836043 5126 17249
2011 0.95 2101404 5375 16044
2012 0.91 2411939 5319 19058
2013 0.85 2685772 6764 23109
2014 0.77 2828251 7645 26216
2015 0.67 2793590 9015 26220
2016 0.57 2619415 10306 27956
2017 0.48 2391365 11433 25860

Table Red mullet in GSAs 17 and 18. Results of the final a4a run: F-at-age.

Year 0 1 2 3 4+
2006 0.00| 0.17 1.00 2.13 2.49
2007 0.00| 0.15 1.04 2.05 1.88
2008 0.00| 0.14 1.06 1.98 1.56
2009 0.00| 0.15 1.04 1.90 1.56
2010 0.00| 0.19 0.97 1.82 1.89
2011 0.00| 0.25 0.90 1.72 2.25
2012 0.00| 0.28 0.87 1.59 2.12
2013 0.00| 0.27 0.87 1.41 1.52
2014 0.00| 0.25 0.87 1.20 0.94
2015 0.00| 0.23 0.82 0.96 0.57
2016 0.01| 0.23 0.74 0.73 0.35
2017 0.02| 0.23 0.65 0.55 0.22
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Table Red mullet in GSAs 17 and 18. Results of the final a4a run: Stock numbers-
at-age.

Year 0 1 2 3 4+
152615 | 47516 | 17910

2006 1 3 1 41122 | 3500
152642 | 37230 | 19647

2007 8 0 3 39167 | 3415
155863 | 37245 | 15785

2008 9 0 2 41167 | 3670
165470 | 38033 | 15967

2009 7 4 2 32405 | 4284
183604 | 40370 | 16121

2010 4 7 9 33663 | 3798
210140 | 44763 | 16436

2011 4 5 2 36481 | 3969
241193 | 51161 | 17222

2012 9 6 6 39862 | 4569
268577 | 58666 | 19008

2013 2 1 5 43034 | 5730
282825 | 65346 | 21945

2014 1 7 9 47275 | 7756
279359 | 68824 | 25021

2015 0 8 7 54703 | 11482
261941 | 67895 | 26762

2016 5 7 5 65315| 18286
239136 | 63368 | 26531

2017 5 7 9 75827 | 29535
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Figure Red mullet in GSAs 17 and 18. Summary of the results.

6.1Robustness analysis
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Figure Red mullet in GSAs 17 and 18. Fishing mortality (left) and catchability (right)
by age and year.
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Figure Red mullet in GSAs 17 and 18. Comparison between observed and fitted catch
(left) and index (right) at age

Figure Red mullet in GSAs 17 and 18. Log-residuals (left) and qg-plot (right) of
catch and abundance indices by age.

Figure Red mullet in GSAs 17 and 18. Bubble plot of residuals.
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* Retrospective analysis, comparison between
model runs, sensitivity analysis, etc.
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Figure Red mullet in GSAs 17 and 18. Retrospective analysis
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7 Stock predictions

An Fo.10f 0.41 was estimated using the FLBRP package. Considering that the F
estimated by the a4a model for 2017 is 0.48, the stock is considered slightly
overexploited.

7.1Short term predictions

A deterministic short-term prediction for the period 2018 to 2020 was performed
using the FLR libraries and scripts, and based on the results of the a4a stock
assessment.

The input parameters for the deterministic short-term predictions for the period 2016
to 2018 were the same used for the a4a stock assessment and its results. An average
of the last three years has been used for weight at age, maturity at age, while the Fyar
terminal from the a4a assessment was used due to a clear decreasing trend in F inthe
whole time series.

Recruitment (age 0) has been estimated from the population results asthe geometric
mean of the last 7 years (2535525 thousand individuals). It was decided to use the
last 7 years as they showed a clear shift in recruitment abundance compared to the
first part of the time series. Catch in 2017 is 5652 from the a4a assessment, catch in
2018 is 5773 assuming Status quo F based F 2017 for F in 2018.
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Table Red mullet in GSAs 17-18. Short term forecast in different F scenarios.

Change | Change
. catch | catch SsSB SssB SSB Catch
Rationale| Ffactor Fbar 2019 2020 2019 2020 22(())12?) 22(()):15.79
(%) (%)
cZaet:% 0.0 0.00 0.0 0.0 15141.9 | 21396.0 | 80.0 -100.0
High long
;::: 0.9 0.41 5083.2 | 5423.5 | 12537.5 | 133344 | 122 -10.1
(Fo.1)
Fupper 1.2 0.56 6519.2 | 6301.8 | 11714.1 | 113740 | -4.3 15.3
Fiower 0.6 0.27 3606.0 | 4228.7 | 13340.0 | 155015 | 30.4 -36.2
s;a::s 1.0 0.48 5746.2 | 5862.9 | 12162.9 | 12411.0 4.4 1.7
0.1 0.05 699.1 969.8 | 14808.0 | 20188.7 | 69.8 -87.6
0.2 0.10 1366.5 | 1827.4 | 14482.7 | 19064.4 | 60.4 -75.8
0.3 0.14 2003.9 | 2584.9 | 14165.8 | 18017.2 | 516 -64.5
0.4 0.19 2612.9 | 3253.2 | 13857.0 | 17041.1 | 433 -53.8
0.5 0.24 3194.8 | 3841.9 | 13556.1 | 161310 [ 35.7 -43.5
0.6 0.29 3751.2 | 4359.6 | 13262.9 | 152819 | 286 -33.6
0.7 0.33 4283.3 | 4814.0 | 12077.2 | 144893 | 219 -24.2
0.8 0.38 4792.4 | 5212.0 | 126988 | 13749.1 | 15.7 -15.2
0.9 0.43 5279.7 | 5559.8 | 12427.4 | 130575 9.8 6.6
SDC':?;';; 1.1 0.52 6193.1 | 6126.2 | 11905.1 | 118062 | -0.7 9.6
1.2 0.57 6621.4 | 6354.0 | 11653.8 | 11240.1 | -5.4 17.1
1.3 0.62 7031.9 | 6550.4 | 11408.7 | 10710.1 | -9.9 24.4
1.4 0.67 7425.6 | 67188 | 11169.8 | 10213.5 | -14.1 31.4
1.5 0.71 7803.3 | 6862.3 | 10936.9 | 9747.9 | -18.0 38.1
1.6 0.76 8165.7 | 6983.8 | 10709.8 | 9311.3 | -21.7 44.5
1.7 0.81 8513.8 | 7085.7 | 10488.3 | 8901.4 | -25.1 50.6
1.8 0.86 8848.1 | 7170.4 | 10272.3 | 85166 | -28.4 56.5
1.9 0.90 9169.3 | 7239.7 | 10061.7 | 81549 | -31.4 62.2
2.0 0.95 9478.1 | 72055 | 98s6.2 | 78149 | -34.3 67.7

7.2Medium term predictions

7.3Long term predictions
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8 Draft scientific advice (Examples in blue)

Based on | Indicat | Analytic Current | Empirical Trend | Stoc
or al value reference (time k
reference | from the | value period | Statu
point analysis (name and |) s
(name (name value)
and and
value) value)
Fishing Fishing Foi= 0.41 Last I0
mortality | mortality year
Fishing
effort
Catch
Stock Biomass 66" Sh
abundan percentile
ce
SSB
Recruitm I
ent

For

Final Diagnosis

An Fo.1 0of 0.41 was estimated using the FLBRP
package. Considering that the F estimated by the a4a
model for 2017 is 0.48, the stock is considered slightly
eovterexploited.

https://stecf.jrc.ec.europa.eu/reports/medbs

34




8.1Explanation of codes

Trend categories

1) N - Notrend

2) I - Increasing
3) D - Decreasing
4) C - Cyclic

Stock Status
Based on Fishing mortality related indicators

1) N - Not known or uncertain — Not much information is available to

make a judgment;
2) U - undeveloped or new fishery - Believed to have a significant

potential for expansion in total production;
3) S - Sustainable exploitation- fishing mortality or effort below an

agreed fishing mortality or effort based Reference Point;
4) 10 -In Overfishing status— fishing mortality or effort above the value of

the agreed fishing mortality or effort based Reference Point. An agreed
range of overfishing levels is provided;

Range of Overfishing levels based on fishery reference
points

In order to assess the level of overfishing status when Fo.: from a
Y/R model is used as LRP, the following operational approach is
proposed:

e IfFc*/Fo.1is below orequalto 1.33 the stockisin (OL): Low
overfishing

o IftheFc/Foiisbetween 1.33 and 1.66 the stockisin (O):
Intermediate overfishing

o Ifthe Fc/Fo.iis equal or above to 1.66 the stock is in (Ow): High
overfishing

*Fc is current level of F

5) C- Collapsed- no or very few catches;

Based on Stock related indicators

1) N - Not known or uncertain: Not much information is available to

make a judgment
2) S - Sustainably exploited: Standing stock above an agreed biomass

based Reference Point;
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3) O - Overexploited: Standing stock below the value of the agreed

biomass based Reference Point. An agreed range of overexploited status
is provided;

Empirical Reference framework for the relative level of
stock biomass index

¢ Relative low biomass: Values lower than or equal to 33™
percentile of biomassindexin the time series (OL)

¢ Relative intermediate biomass: Values falling within this limit
and 66" percentile (O)

¢ Relative high biomass: Values higher than the 66™ percentile
(Ow)

4) D - Depleted: Standing stock is at lowest historical levels, irrespective

of the amount of fishing effortexerted;
5) R -Recovering: Biomass are increasing after having been depleted

from a previous period;

Agreed definitions as per SAC Glossary

Overfished (or overexploited) - A stock is considered to be overfished when
its abundance is below an agreed biomass based reference target point, like
BO.1 or BMSY. To apply this denomination, it should be assumed that the
current state of the stock (in biomass) arises from the application of excessive
fishing pressure in previous years. This classification is independent of the
current level of fishing mortality.

Stock subjected to overfishing (or overexploitation) - A stock s
subjected to overfishing if the fishing mortality applied to it exceeds the one it
can sustainably stand, for a longer period. In other words, the current fishing
mortality exceeds the fishing mortality that, if applied during a long period,
under stable conditions, would lead the stock abundance to the reference point
of the target abundance (either in terms of biomass or numbers)
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