Stock Assessment Form
Demersal species

Reference year: 203

Reporting year: 204

In the southern Adriatic, deep water pink shrimp is distributed mostly between 30 and 600 m depth
although it is more abundant between 200 and 400 m depth. It is targeted by trawlers operating up to
500 m depth. For the assessment of the stock status in the GSA 18 different sources of data (fishery
dependent and fishery independent) have been used. An exercise using a simulation approach to
explore effects of possible different management scenarios has been performed. Given the results from
this analysis, based on the whole information from the area, the stock is in overfishing (F0.1=0.74 ;
Fcurrent=1.69) and it is necessary to consider a reduction of the fishing mortality towards the reference
point FO.1 that can be gradually achieved by multiannual management plans. The contribute of each
country to the total production of P. longirostris in the GSA18 is: Italy 67 %; Albania 30%; Montenegro
3%.
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1 Basic Identification Data

Parapenaeus longirostris Deepwater pink shrimp 45

GSA 18

Italy Albania Montenegro

Combined (Trawl survey, XSA, ALADYM)

Bitetto |1, Carbonara P.Casciaro L.Ceriola I, Buroviae M, Facchini M. T,. Hoxha A, lkica 2,
Joksimoviee A. Kolitari F, Krogi G, Lembo G, Markoviee G, Milone N?, Spedicato M. T.

1 COISPA Tecnologia & ricerca, Batily; > AdriaMed, FAO, Romeltaly; ® Institute of Marine Biology,
University of MontenegroKotor—Montenegro;* University of Tirana Albania

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 chagdtics. This can be provided by the GFCM secretariat if
needed. A list of groups can be found here:

http://www.fao.org/fishery/collection/asfis/en

Direct methods (you can choose more than pne

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


http://www.fao.org/fishery/collection/asfis/en

- ICA

- VPA

- LCA

- AMCI

- XSA

- Biomass models

- Length based models
- Other (please specify)

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

We have applied the direct method using trawl survey data for the estimation of indicators and for tuning.
The XSA among the indirect methods and Aladym as simulation model.
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The Southern Adriatic Sea extends from the line between Gargano and Lastovo to the bowitkldahe

lonian Sea at the latitude of Otranto (Artegiani et al., 1997). This southern section efitire Adriatic Sea

is characterised by the presence of a deep central depression knownasShe ut h Adri ati ¢ Pi
The seabed reaches a depth of 1,233 m in this aféa. northern and southern portions of the Southern
Adriatic Sea feature sutasitial differences;the first contains a wide continental shelf (the distance
between the coastline and a depth of 280 is around 45 nautical miles) and a very gradual slope; in the
second, the isobathic contouese very close, with a depth of 200 meddy found at around 8 miles from

the Cape of OtrantoThe continental shelf break is at a depth of around-260 m and is furrowed by the

heads ofcanyons running perpendicular to the line of the sh&lie Adriatic Sea, together with the Levant

basin, § one of three areas in the Mediterranean whettewn-welling processes produced by surface
cooling lead to the formation of socal | edwd tddems’e, rich in oxygen, whi
(Cataudella S. & Spagnolo,NM011)

The stock of the deeprater rose shrimp was assumed in the boundaries of the whole GSA18, lacking
specific information on stock identification.

The deepwater pink shrimp,is one of the target species of the central and southern &rimultispecies
trawl catches and ian epibenthic shorlived speciesinhabitingpreferably muddy sediments (Karlovac,
1949). In the southern Adriatic it is distributed mostly between 30 and 600 m depth although it is more
abundant between 200 and 400 m dbép(Pastorelli et al., 1996).argerspecimens are caught mainly in
deeper waters.

According to previous studies (Abe#ibal., 2002; Manninét al., 2004), the eastern part the south Adriatic

is characterised by high occurrence and abundance of the species, given thetefisties of thewater
masses (warmer and saltier) and the lower fishing pressure; in particular an higher abundance of the
juvenile component of the population was reported (Ungataal., 2006). However according to MEDITS
time series the abundance of the species wasagng even on the western side since 2002.

Spawning time is considered extended almost all the peawnd, as for other Mediterranean areas (Relini,
1999) and sex ratio, as estimated from trasutvey data, is approximately 8. The abundance of this
shrimp was steadily growing from 1996 to 20@garoet al., 2006.
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According to historical information on growth in the Adriatic arBa,longirostriscan grow up to 16 cm

(males) and 19 cm (females) total length. However, males are usually 8 to 14 cm and females from 12 to 16
cm tot al l engt h. During the expedition “Hvar?”, t !
(Karlovac, 1949). The guth rate of P. longirostrigs high, but differs between sexes. Size distribution and
growth parameters indicate a life cycle o#43years (Froglia, 1982). Historical parameters of the length
weight relationship reported in the literature for carapace léngexpressed in mm and both sexes
combined (Marancet al., 1998) area=0.0034b=2.4364.



Estimates of growth parameters estimated within the DCF framework using the length frequency
distribution analysis and von Bertalanffy model gave the following parareaetCé=45.0 mm; K=0.6p% -
0.20.

The parameters of the lengtiveight relationship estimated within the DCF for sexes combined and
carapace length expressedrinm were:a=00043 b=22376.

In the Mediterranean Sea, both sexesRflongirostrisreaches maturity in the first year of life (Froglia,
1982).

According to the data obtained in the Data Collection Framework (DCF), the maturity ogive (mature
females were specimens belonging to the maturity stage 2 onwards) estimated by a maximum likelihood
procedure indicates anlsox0f about 185 mm (0026 mm) and a maturity range (MRy&ssLm2sed equal to

0.83 mm (0.8 mm) of carapace length.

Information about maximum observed length, size at first maturity and recruitment size are reported in
Table 2.21 and in Fig. 2:2.

The sex ratio of commercial catches evidenced the prevalence of males in the size class from 16 to 18 mm
and from 23 to 8 mm, while from 27 mm onwards the proportion of females was dominant.
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Somatic magnitude measured
LC Units mm
(LT, LC, etc)
Sex : Reproduction
Fem Mal Combined P
season
Maximum Recruitment March—December
size 45 40 season
observed
Size at first Spawning area| Offshore of eastern ang
maturity 18.3 western coast of the
entire GSA 18
Recruitment Nurseryarea Nuclei of recruit
size to the aggregations on both
fishery <14 mm sides, but more
relevant along the
eastern side
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For the assessment a vector natural mortality estimated by PRODBIOM n@thelia et al., 199¥for sex
combined. The vector of proportion of mature individuals by age has been derived slicing the maturity
ogive by length with the von Bertalanffy coefficients for sex combined reported above. LFDA (FAO package)
algorithm has beemsed for the age slicing.
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Size/Age Natural mortality Proportion of matures
0 1.41 0. 47
1 0.81 0.98
2 0.7 1.00
3+ 0.65 1.00
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Size/Age Natural mortality Proportion of matures
0 1.41 0. 47
1 0.81 0.98
2 0.7 1.00
3+ 0.65 1.00
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Sex







3 Fisheries information
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ITA
Operational 455
Units 1+2+3

733. ]

ALB
Operational 199
Units 6+7+8

334. 6

MNE
Operational 20 31.0
Units 4+3

674 1092.8

Table 3.13. Catch values used in the assessments

2007 I TA-18§AD1B3IEBM31B3F 03 33 863.0
2007 ALB -1/A8 BD 183-A38B3183F 03 33 309. 4
2007 MNE-MBEOB8 3-BMNGE3 13833 F 03 33 39L 0

2008 I TA-18§AD1B3IEBM318B3F 03 33 897.7
2008 ALB -1A8 BD 183-A38B3183F 03 33 309. 4
2008 MNE-MBEOB8 3-BMNGE3 13833 F 03 33 39.0

2009 DTA3188 18-IETA3183F 03 33 934.0
2009 ALB -1A8 BD 183-A38B3183F 03 33 275. 0
2009 MNE-MBEOB8 3-BMNGE3 13833 F 03 33 35. 7

2010 I'TA-18§AD1B3IEBM318B3F 03 33 880. 8
2010 ALB -1A8 BD 1B3-KA3ZB3183F 03 33 409. 4
2010 MNE-MBREOB8 3-BMNGE3 1383 F 03 33 32. 3

2011 I TA-18AD1B3IEBM318B3F 03 33 862.5
2011 ALB A8 BD 1B83-A3B3183F 03 33 328.1
2011 MNE-MBEOBS8 38MNE3 13833 F 03 33 26. 7

2012 I TA-1§AD1B3IEBM318B3F 03 33 522. 8
2012 ALB A8 BD 183-A3B3183F 03 33 334.6
2012 MNE-MBEO0OB8 3-BMNE3 033 B 3 21.9

201FJA 18-DTA31BIETAI3LIE3F 03 33 733.7
20A3 B 18 -BLB3183ALB3183F 03 33 334.6
20 MNE 18-NMNBE 3138 AMNCE3 1383 F 03 33 310
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In Italy management regulations are based on technical measures, closed number of fishing licenses for the
fleet and area limitation (distance from the coast and depth). In order to limit the-oapacity of fishing

fleet, the Italian fishing licenses haween fixed since the late eighties and the fishing capacity has been
gradually reduced. Other measures on which the management regulations are based regards technical
measures (mesh size), minimum landing sizes (EC 1967/06) and seasonal fishing bensdlthern
Adriatic has been mandatory since the late eighties.

In 2008 a management plan was adopted, that foresaw the reduction of fleet capacity associated with a
reduction of the time at sea. Two biological conservation zone (ZTB) were permansatiished in 2009
(Decree of Ministry of Agriculture, Food and Forestry Policy of 22.01.2009; GU n. 37 of 14.02.2009) along
the mainland, offshore Bari (180 Bnbetween about 100 and 180 m depth), and in the vicinity of Tremiti
Islands (115 k@along the bathymetry of 100 m) on the northern border of the GSA where a marine
protected area (MPA) had been established in 1989. In the former only the professional small scale fishery
using fixed nets and loAges is allowed, from January 1st to June 30th,levhi the latter the trawling

fishery is allowed from November 1st to March 31 and the small scale fishery all year round. Recreational
fishery using no more than 5 hooks is allowed in both the areas. Since June 2010 the rules implemented in
the EU regulavn (EC 1967/06) regarding the eedd mesh size and the operative distance of fishing from

the coasts are enforced.

In Montenegro, management regulations are based on technical regulations, such as mesh size (Official
Gazette of Montenegro, 8/2011), inming the minimum landing sizes (Official Gazette of Montenegro,
8/2011), and a regulated number of fishing licenses and area limitatiodighing zone up to 3 NM from

the coastline or 8 NM for trawlers of 24+ m LOA). Currently there are no MPAs g fishns in
Montenegrin waters.

I n Al bani a, a new |l aw “On fishery” has now been
based on the main principles of the CFP, it reflects Reg. 1224/2009 CE ; Reg.1005/2008 CE; Reg. 2371/2002
CE; Reg. 1198/2006 CE; Reg. 1967/2006 CE; R€g0UM4Reg. 1543/2000 as well as the GFCM
recommendations. The legal regime governing access to marine resources is being regulated by a licensing
system. Regarding conservation and management measures, minimum legal sizes and minimum mesh
sizes is thoseeflected in the CE Regulations. Albania has already an operational vessel register system. It

is forbidden to trawl at less than 3 nautical miles (nm) from the coast or inside the 50m isobath when this
distance is reached at a smaller distance from thersh

12
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The sampling design is random stratified with number of haul by stratum proportional to stratum surface.
Data were assigned to strata based upon the shooting position and aveepge @etween shooting and
hauling depth). Hauls noted as valid were used only, including stations with no catches (zero catches are
included).

The abundance and biomass indices by GSA were calculated through stratified means (Cochran, 1953;
Saville, 197). The variation of the stratified mean is then expressed as coefficient of variation respect to
the mean.

5ANBO0 YSGK2RAY GNY gt ol aSR lodzyRIyOS A

Table4.1.1-1: Trawl survey basic information

Survey |MEDITS Trawler/RV | PEC

Sampling season | Summer

Sampling design Stratified sampling design with the number of hauls proportionate to the
strata surface

Sampler (gear used] GOC 73

Codcend mesh size| 20 mm
as opening in mm

Investigated depth | 10—-800 m
range (m)

Table4.1.1-2: Trawl survey sampling area and number of hauls

Stratum Total surface Trawlable surface Swept area Number of
(k) (km?) (km?) hauls

10¢50 m 3430 12
50¢ 100 m 6435 20
100¢ 200 m 9664 31
200¢ 500 m 4761 13
500¢ 800 m 4718 14
Total (10¢ 800 m) 29008 90

14



The haul positions are represented in the map below.
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Fig. 4.11-1. Map of MEDITS haul positions in the GSA 18

The abundance indices and the associatedfficient of variation for 2012 are reported in the table below.

Table4.1.1-3: Trawl survey abundance and biomass results

kg per CV or N per CV or

Depth Stratum Years KiT? other Krm? other
10¢50 m 2013 1.0 102.9 272 102.9
50¢ 100 m 2013 15 74.3 379 75.0
100¢ 200 m 2013 2.0 31.6 328 38.9
200¢ 500 m 2013 55 30.5 685 32.0
500¢ 800 m 2013 0.2 67.6 15 61.9
Total (10g800 m) | 2013 2.1 21.5 340 26.6

The number are standardised to the square km but not raised to the overall area assuming the same
catchability.

5ANBOU YSGK2Ray GNYgf o6FasSR fSy3adkKkl 3§
Slicing method

The maturity scale used for the maturity stages of gpecies is MEDITS scdléelits Handbook2013
version?).

The age slicing method used for this stock is the LFDA (FAO package) algorithm implemented by means of a
routine in R.

Table4.1.1-4: Trawl survey results by length or age class
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N/km? (Total or se
combined) by
Length or Age clas

712.09
156.08 498.33 335.88 302.41 225.85 321.79 87.84
39.24 168.42 25.35 24.61 15.66 8.93 11.02
17.69 47.54 2.47 4.95 0.64 0.07 0.37
319.47 892.66 | 1075.79 | 808.06 703.71 786.00 340.39

Sex ratio by
Length or Age
class

Comments

catchability (=1).

The number are standardised to the square km but not raised to the overall area assuming the 4

GANBOG YSiK2zRAaY

Table4.1.1-5: Trawl surveys; recruitment analysis summary

GNJ gf ol

PEC

MEDITS

summer

20

10-800

All year round (autumn-spring)

0

~7 mm CL
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Table4.1.1-6: Trawl surveys; recruitment analysis resfts14 mm)

vears Area in N .o f CV or
K2 recruit per -
km?
1996 29008 63 334
1997 29008 13 35.3
1998 29008 45 67.1
1999 29008 6 28.1
2000 29008 34 25.3
2001 29008 85 16.3
2002 29008 39 24.4
2003 29008 97 28.2
2004 29008 40 21.5
2005 29008 88 18.5
2006 29008 14 315
2007 29008 3 38.0
2008 29008 8 40.6
2009 29008 170 38.2
2010 29008 122 26.7
2011 29008 123 25.3
2012 29008 109 23.7
2013 29008 340 90.4
Comments

Recruitment follows a quasiontinuous pattern with main peaks in spring and autumn.
Recruits mainly occur between 100 and 200 m depth. Size of recruits ranged between 1
and 19 mm CL.

The threshold size (14.5 mm) to extraetruitment indices has been derived by the
separation of length frequency distribution (Batthacharya method) applied to the years v
the first mode was well detectable. The abundance indices of individuals <=14 mm has
considered has recruitment irot.

Indices are related to the total ar€dl/Km”2, not raised to the total area)

17
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Table4.1.1-7: Trawl surveys; spawners analysis summary

MEDITS PEC

summer

10-800

All year round (April-May; September-October)

Table4.1.1-8: Trawl surveys; spawners analysis resi#ts 18 mm)
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2002 29008 472 12.6
2003 29008 580 18.1
2004 29008 776 21.7
2005 29008 1198 15.7
2006 29008 710 15.3
2007 29008 311 22.9
2008 29008 858 21.4
2009 29008 672 18.3
2010 29008 584 18.9
2011 29008 464 18.9
2012 29008 588 21.1
2013 29008 188 41.0
Comments

N/km?2

1400

1200

1000

800

600

400

200

Spawners indexx M y

9 O & O &>
SRR IR SR S

S A R

v

P. longirostris is a sequential spawners, spawning all year round with peagsliMay and
SeptemberOctober.Adult aggregations of females are mainly located in the eastern par
the GSA18, along the Albania coast.

Indices are related to the total argdl/km”2, not raised to the total area)
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MEDITS Abundance index
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None environmental index used.
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6 {201 'aasdaavsyd
6.1 - { !

Standardized LFD abundance indices (N/km2) for the whole GSA18 from MEDITS trawl survey data from
1996 to 2012 have been used ftire analysis. The length structure of landings and production by fishing
segment from DCF has been used for west side, while for the east side data collected within a pilot study in
the framework of Adriamed project (Montenegro) and from National Statig#dbania)

All the LFDs have been transformed in age distributions by age slicing protedweresed as XSA input

6.1.1a2 RSt | aadzYLiA2ya

Thejma assumption of the method is the flat s
classicalmeae diiode per forms a t unThey nbeyt hsoud vweays i an|
using the age data obtained by the sliandg of
surdata.

6.1.2{ ONXR LJi &

The rows rel at(ed rti o latalpes rii@epsst)y treudn.

library(FLCore)
library(FLEDA)
library(FLXSA)
library(FLAssess)
library(FLash)
library(ggplotFL)
library(plyr)
library(FLBRP)

dps.stk < - readFLStock("DPS18.IND", no.discards=TRUE)

units(harvest(dps.stk))< -
range(dps.stk)["minfbar"] < -0
range(dps.stk)['maxfbar"] < -2

dps.stk < - setPlusGroup(dps.stk, 3)
dps.idx < - readFLIndices("DPS18TUN.DAT")

# settings of XSA

FLXSA.control.dps_05 < - FLXSA.control(x=NULL, tol=1e - 09, maxit=30, min.nse=0.3, fse=0.5,
rage= - 1, qage=1, shk.n=TRUE, shk.f=TRUE, shk.yrs=2,shk.ages=2,window=100, tsrange=20,
tspower=3, vpa=FALSE)

dps.xsa_05< - FLXSA(dps.stk, dps.idx, FLXSA.control.dps_05)
dps.stk 05< - dps.stk+dps.xsa_05

#summary plot
plot(dps.stk_05,main="Shrinkage 0.5")

#diagnostic and residuals
diagnostics(dps.xsa_05)
res05< - as.data.frame(index.res(dps.xsa_05))

#plot of residuals
res05[["sign"]] = ifelse(res05[["data"]] >= 0, "positive", "negative")

ggplot(data=res05)+geom_point(aes(x=year, y=age, size=abs(data), colo ur=sign), shape=16)+
scale_colour_manual(values=c("positive"="red","negative"=darkblue"))
+scale_size_continuous(breaks = seq( - 2, 2, by = 0.2))+ggtitle("Log catchability residuals

at age by year Sh05")
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#retrospective analysis
dps.stk.retro_05 < - retro (dps.stk, dps.idx, FLXSA.control.dps_05, 3)
plot(dps.stk.retro_05)

6.1.3LYy LIz RIFGF FYR t I N}YYSGOSNA
XSA useadageat clean weight at age, | arod/i mg,e prop
natur al mortality by age and eneamalwesight whi al

by survey bbagtageaEd®PR TShd tuning data dranpres
6. 2,3 respectively.

Table 6.1.3L. Catchat-age data used in the assessment

Catchat-age (thousands)
Age class 2007 2008 2009 2010 2011 2012 2013
0 80468.18 83144.69 81619.69 79579.73 61835.43 70727.21 97355.53
1 81757.3 83421.46 83107.23 95555.83 85634.21 53773.86 63899.06
2 4015.483 3476.428 2992.274 4082.589 3468.042 1674.156 1646.388
3+ 129.2862 106.7604 84.23457 158.3037 182.1678 40.063 34.73072

Table 6.1.2. Tuning data used in the assessment

Catchat-age (N/knf)
Age class 2006 2007 2008 2009 2010 2011 2013

0 106.46 178.37 712.09 476.1 461.56 45521 241.17
1 156.08 498.33 335.88 302.41 225.85 321.79 87.84
2 39.24 168.42 25.35 24.61 15.66 8.93 11.02
3 17.69 47.54 2.47 4.95 0.64 0.07 0.38

Discards data of 2009, 2010, 2011 and 2012 were availabthe western sideThe proportion of the
discards ofleepwater pink shrimgn the GSA 18 was generally less than 10%. Considering the amount of
discards and the fact that the collection of discard data was not foreseen in DCF in 2007 andrzD08
discards data are not available for the east dlilese data were not used in thenalyses

Additional settings for XSA are listed below:
9 Catchability independent of size for all ages
9 Catchability independent of age for ages > 1
91 S.E. of the mean to whitche estimates are shrunk = 0.5

1 Minimum standard error for population estimateerived from each fleet = 0.3

6.1.4wSadzZ Ga
Fishing mortality (F).@Eh)(QN)su itme20m0 i mamd \na | ma
2011283 dAverage F for the p6qrFiigdl)xf. 1l.ébst t hr e
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Thiencrease of Feiemstcoenbkastomptt awtatsisatcll@ened t
decreadaserease in SSB

The Rl ue eosn itmhad eas XS MbflyasF LBRP package (FLR

The summary of t he aldesstcer urms, radpasdlddfldrél tohwe @ n
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Fig. 6.1.51. Summary XSA results forlongirostrisn GSA 18

6.15w20dzadySaa |ylfeéeanra

-

6.1L6WSUNRALISOUADGS Iylrfearas O2YLI NARaAz2zy 0o
SGioOd
Sensitivity analysis with shrinkage values of 0.5, 1.0, 1.5 and 2.0 was performed on the reswlistrend

basis othe residuals and of the retrospective analysdwinkage of 0.5 (Fig. 6.11§ was choseas the
best one
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Log catchability residuals at age by year Sh05
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Fig. 6.1.6L. Logcatchability residuals at shrinkage 0.5

26



F Recruits
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Fig. 6.1.8. Retrospective analysis results

The residuals do not shows any particular tremml the retrospective analysis seems to be consistent

617! 834358aYSyd ljdz tAde

The assumption of ogive selectivity for this
is consistent with the | ifespan of the specie

62 '[! 5, a

5

621a2 RSt | aadzYLWiA2y a

An exercise was accomplished using ALADYM (Le
effects of possi bl Bh enamasdy edreel notn gmenags utrdeysh. & mi ¢ a
mo deALsADYM uses a mont hl-fyl edtnfeg esaccahl.aep paorrd tah i lmu
cd assical oduneh da®hbeenviasypumed for al |l t he |
parameters accordi ng atédh etehte sneegsnhe nstisze used by

The recruitmemtual s tassumeedgeomet nihao edadHrk 68 §
t hougiamdtshe projections.

The -tbaswtdi ng approach has been used for this a
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in the p203baoad 2O0O0OPperform the projections for

6.2.2{ ONXR LJi &

Ver sObmasl been wused for the assessment. | npu
foll owing paragraphs.

6.2.3 Input data and Parameters

For the ALADYM analysis, four fleet segments
T I'talian trawlers <24 m

T Iltalian tyawlers >24 m

T Al banian trawlers

T Montenegrin trawlers

Unt i | 2010, selectivity of all fleet segments
Sdo0%14. 2 mm and selectivity range ( SR) of 2.9
Montenegrin trawlerdi eaamaen d smaigne ds itome usf 50 mm

of so%L 7 mm a2n.d9 SRm. Montenegro continues to us
previously mentioned corresponding values.

DCFRataa for | thaal viea nb etenma whteyds p(r @d wed.tfiokaotr) aAl bani
Mont enegr o, annual production data has been
mont hly effort data has been used, while data
Nat ur al mortality (M), maturity, and other r e

recruitment and fishing (F) and totealul mer todlt i
through tkeasX$AgO)hind

For 2014 has beame asscmeidt meret and tot al mo r
proportions of production among the fleet seg
6.24wS adz G a

A satisfactory fit has been obtained with ALA
a medWwofmdrcentage difference betweeantdhiemddl ytea

Comparison between observed yield values and
provided 4n Fig. 6.2.7
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The recruit nmesnstumgasapgleaeaeaet r iod meaen | asitn thhee
projebteiagsl acking a reliable stock recruitme

Four different scenarios were assumed:
1T Scenafsitoatlisr qmo changes until 2021;

T ScenalGrad2 al reductojiioon 200f20F t owar ds F

T Scenatdiner&ase in meshmeshes{@ge mmrdi ambgda
for Montenegro);

T Scenafiwowtrdoduction of fishing ban in orde
di fferent fl eet segments.

Al the management measbhur €9 $ arassampti3dumal n

recruitment, mortality and proportion of ©prod

z A
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Fig7.2-1. Simulation of the four scenarios (status quo, increase of mesh size, introduction of the fishing
ban andreaching target value ofrby 2020) for the entire GSA18, and separately by fleet segments and
country. Weights in tons.

For all scenarios except fishing ban and for all the fleet segments considered, the results show that the
benefit of the strong rearitment in 2013 (714 millions of individuals) as well as the increase in mesh size of
2011 influences the landing until 2015.

Having a look to the landings of the different fleet segments, the results in medium term is similar to the
total landing picturewith the best performances for catches given by the mesh size increase scenario.

On an overall basis, increasing the mesh size (to 60 mm diamond mesh size for Italy and Albania and 50 mm
diamond mesh size for Montenegro) could lead to ineeghlandingsn the entire GSAFig. 7.21), under
the assumption of total survival of all the escaped individuals from the codend.

The better effect to SSB is given instead by the scenario based on the gradual reduction of F towards FO0.1 in
2020 (Fig. 72).
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Fig.7.2-2. Prediction of the changes to the spawning stock biomass according to the four scenarios
simulated in ALADYM analyses, 2@D21. Weights in tons.

Table 7.21. Forecast of the perceagevariations of the state of the spawning stock biomass in 2021

according to the scenarios analysed, expressed
Scenario Variation (%)
Increase mesh size 39
Fishing barl month 6
Fo.1in 2020 87

Moreover, wnder the assumption of total survival of all the escaped individuals from the codend,
simulations showed that the meanarapaxlength of pink shrimpin landings would increase most
significantly in all segments and in entire GSA 18 (FigR)7.2
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Fig.7.2-3. Mean carapax length of pirghrimp (in mm) in landing by country and/or fleet segment
according to the four simulated scenarios (status quo, increase of mesh size, introduction of the fishing ban
and reaching target value of Foy 2020) for GSA 18
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Based on Indicator | Analytic al Current Empirical Trend | Stock
reference value from | reference value | (time | Status

point (name | the analysis| (name and value)| period)
and value) (name and

value)
|
Fishing Fishing R1=0.74 |R=16 Oy
mortality mortality
Fishing
effort
Catch

=
Stock Biomass Percentiles

abundance MEDITS biomass
index (Kg/km”2):

339:42
66" :5.7

Current:2.1

SSB

=
Recruitment

Final Diagnosis The stock is in overexploitationc(f7Fo.1=2.16 XSAwith low level of
biomass according to MEDITS survey data.

The stock is imverexploitationas current fishing mortality exceed Hevels (16 vs. 0.74) and thus it is
necessary to consider @nsiderable reduction of the fishing mortality to allow the achievement of FO.1.
The reference point FO.1 can be gradually achievgdrbltiannual management plarthat foresees a
reduction of fishing mortality through fishing limitation8s observed ir2012,the contribuion of each
country to the total productiorof P. longirostrisn the GSA18 idtaly 67 %; Albania 8%; Montenegrd%.
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8.1 Explanation of codes

Trend categories

1) N-No trend

2) |-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- Sustainableexploitation- fishing mortality or effort below an agreed fishing mortality or

effort based Reference Point;
4) 10c¢In Overfishing status fishing mortality or effort above the value of the agreed fishing
mortality or effort based Reference Point. An agreeshge of overfishing levels is

provided;

Range of Overfishing levels based on fishery reference points

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

1 If Fc*/Rais below or equal to 1.33 the stock ig(D): Low overfishing
1 Ifthe Fc/lbiis between 1.33 and 1.66 the stock ig@): Intermediate overfishing
1 If the Fc/lais equal or above to 1.66 the stock ig@n): High overfishing

*Fc is current level of F

5) G Collapsedno 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 exploitedStanding stock above an agreed biomass b&defgrence Point;

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

{1 Relative low biomass¥Values lower than or equal to 3ercentile of biomass index
in the time serieg0)
{ Relative intermediate biomass/alues falling within this limit and B@ercentile

O)
1 Relative high biomas$/alues higher than the 6gercentile (O.)
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4) D¢ Depleted Standing stock is at lowest historical levels, irrespective of the amount of
fishing effort exerted;
5) R¢Recovering:Biomass are increasing after having been depleted from a previous period;

Agreed definitions as per SA&lossary

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 thec&t (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 is subjected to ovishing 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, woulelad the stock abundance to the reference point of the
target abundance (eithan terms of biomass or numbers).
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