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Fig. 5.53.3.1.4.2 Stratified abundance indices by size, 2002-2009.

5.53.3.1.5. Trends in growth

No analyses were conducted during SGMED-10-02.

5.53.3.1.6. Trends in maturity
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No analyses were conducted during SGMED-10-02.

5.53.4. Assessment of historic stock parameters

5.53.4.1. Method 1: XSA

5.53.4.1.1. Justification

During the SGMED-09-02, an assessment on red shrimp from GSA 06 was performed. Files dealing with
official landings and effort were not available. Consequently data on landings and effort for 2008, were
derived, by regression, from the series.

5.53.4.1.2. Input data

Tab. 5.53.4.1.2.1 Input data used in the XSA assessment.

Red shrimp Catch at age

Age class 2002 2003 2004 2005 2006 2007 2008
0 17247 46802 37905 41608 365858 4475 9796.5
1 161167 146646 253569 232634 23119.8 306582 396722
2 26254 2628 4 1807 6 16957 1897.8 21851 38595
3 3139 3656 411 3243 1277 2213 8081

4+ 14.3 47.3 42 £5.9 10.2 27 40.9

Weight at age (kg)

Age class 2002 2003 2004 2005 2006 2007 2008
0 0.004 0.004 0.004 0.004 0.004 0.004 0.004
1 0.012 0.011 0.011 0.01 0.011 0.01 0.009
2 0.027 0.027 0.028 0.028 0.027 0.028 0.028
3 0.045 0.047 0.048 0.047 0.045 0.045 0.045
4+ 0.061 0.062 0.061 0.062 0.06 0.057 0.061
Age class  Maturity at age Age class  Natural mortality
0 0.07863309 0 0.44
1 0.7669083 1 0.45
2 0.9980806 2 0.45
3 1 3 0.45
4+ 1 4+ 0.45

Tunning parameters (MEDITS)

Age class 2002 2003 2004 2005 2006 2007 2008
0.98763066 0.32547841 0.71542121 0.34818368 0.58151751 249106938 0.09087759
8.36745246 417407313 45871268 1.60779257 14.0884189 6.58091453  0.6404755
219192715 214427471 1.52464883 0.66831594 6.54555265 5.59664485 0.12580226
014173455 0.97178209 0.24546964 0.09977672 052608953 7.5853E-05 0.03186625
4+ 0.08140866 012183778 012348588 0.06894482 3.4299E-05 3.4299E-05 3.4299E-05

[ Y e QS s
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5.53.4.1.3. Results including sensitivity analyses

Tab. 5.53.4.1.3.1 Results of the XSA assessment. Estimated fishing mortality and summary table listing
trends in recruitment at age 0, total and spawning stock biomass, landings, ratio between yield and SSB as
well as mean fishing mortality over ages 0-3.

Table & Fishing mortality (F) at age

YEAR 2002 2003
AGE

0 0.0574 0.0974

1 1.3833 1.5526

2 1.4101 1.3287

3 1.115 1.2141

+gp 1.115 1.2141

0 FBAR 0-: 0.9915 1.0482

1

2004

0.0854
2.1926
1.2724
1.2301
1.2301
1.1951

Table 17 Summary  (with SOP correction)

2005

0.08v
1.9511
1.8
1.2836
1.2836
1.2805

Terminal Fs derived using XSA (With F shrinkage)

RECI TOTALBI(

Age 0
2002 38696 1487
2003 61795 1582
2004 58006 759
2005 62513 LY
2006 80014 870
2007 93908 1302
2008 91043 1385
Aith.
Mean 69425 1162
0 Units (Thousands  (Tonnes)

TOTSPBIC

913
ae7
422
JB4
422
661
TB6

637
(Tonnes)
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LANDING!:

645
647
47
316
320
470
638

483
(Tonnes)

2006

0.0595
1.5723
1.4799
0.9074
0.9074
1.0048

YIELD/SSE

0.7062
0.729N
0.8213
0.8234
0.7577
0.7113
0.8332

0.7689

2007

0.0615
1.5899
0.8345
0.9687
0.9687
0.8636

SOPCOF2

2.2591
24141
0.9359
0.9887
0.9683
1.1765
1.1521

2008

0.1447
2.1403
1.4833
1.4108
1.4108
1.2948

FBAR 0-3

0.9915
1.0482
1.1951
1.2805
1.0048
0.8636
1.2948

1.0969

FBAR *

0.0886
1.7675
1.2659
1.0956
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Fig. 5.53.4.1.3.1 Trends is spawning stock biomass (SSB) and recruitment as estimated by XSA.
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Fig. 5.53.4.1.3.2 Trends in landings and mean fishing mortality (FBAR) as estimated by XSA.
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5.53.5. Long term prediction
5.53.5.1. Justification

No forecast analyses were conducted.

5.53.5.2. Input parameters

No forecast analyses were conducted.

5.53.5.3. Results
Given the preliminary state of the data and analyses SGMED-10-02 is not in the position to provide a long
term prediction of catch and stock biomass for red shrimp in GSA 06.
5.53.6. Scientific advice

5.53.6.1. Short term considerations

5.53.6.1.1. State of the spawning stock size

Since 2002, SSB, with an average for the whole period of 637 mt, declined rapidly from 2002 to 2004
reaching the lowest value (384 t) observed in 2002-2008 which represents a 25% of that observed in 2002.
Thereafter, SSB is estimated to increase until 2008 almost to the level seen in the beginning of the assessed
time period.

SGMED-10-02 notes that the MEDITS survey abundance index shows oscillations along the period,
generally decreasing from 1996 to 2007 and largely increasing in 2008 and 2009. The large variation in the
CPUE might be related to the fact that MEDITS survey is principally able to track recruitment or that the
SSB is such low that the stock (and relative stock indices) is highly dependent to the incoming year classes.
However, this would require further data and analysis.

SGMED-10-02 cannot evaluate the state of the spawning stock relative to reference points, as these have not
been proposed or defined.

5.53.6.1.2. State of recruitment

Recruits (aged 0 individuals) were estimated to increase significantly from 2003 to 2007 and remain high in
2008.

5.53.6.1.3. State of exploitation

Mean fishing mortality from 2002 to 2008 varied without a clear trend between 0.8 and 1.3. The highest
value is observed in 2008.

Due to the lack of proposed and agreed limit management reference point for exploitation consistent with
high long term yields, SGMED-10-02 is unable to fully evaluate the state of exploitation.
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5.54. Stock assessment of blue and red shrimp in GSA 10

SGMED-10-02 did not assess this stock in 2010 but represents the assessment conducted by SGMED-09-02
in 2009 with few data updates (fisheries and surveys) where available and appropriate.

5.54.1. Stock identification and biological features

5.54.1.1. Stock Identification

Recent studies based on microsatellite DNA analysis have evidenced genetic differences between the central-
southern Tyrrhenian Sea (Sardinia and north Sicily) populations and north Tyrrhenian-Ligurian Sea and
Algeria populations (AAVYV, 2008, EU Project, Ref. Fish/2004/03-32). Given the preliminary state of these
outcomes and lacking other specific analyses the stock of blue and red shrimp Aristeus antennatus was
assumed in the boundaries of the whole GSA 10. This species and the giant red shrimp Aristaecomorpha
foliacea are deep-water decapods characterised by seasonal variability and annual fluctuations of abundance
(Spedicato et al., 1995), as reported for other geographical areas (e.g. Relini and Orsi Relini, 1987). The blue
and red shrimp is mainly distributed beyond 500 m depth.

The depth factor appears to influence the sex ratio, which is generally dominated by the females (sex ratio
~0.8-0.9) at 500-700 m depth, as sexes are partially segregated into different bathymetric ranges (e.g. Sarda
et al., 2004). The spawning period extends from April to October-November with a peak in July-August
(Spedicato et al., 1995). Males are mature all year round. The smallest mature female observed in the area
was 18 mm carapace length.

Considering the length of the spawning season, the recruitment has an almost continuous pattern, although
there are no clear and well separated peaks of recruit abundance in the LFDs, because this fraction of the
population is not fully available. Indeed, from Medits and Grund surveys, individuals less than 20 mm are in
general about 2% and, according to the current literature knowledge on the growth pattern, they should
already been older than 1 year (16 mm average length at 1 year; e.g. Orsi Relini and Relini, 1998).

In general, the length frequency distributions of the blue and red shrimp have a pattern with overlapping
modes and poorly separable components. For the females a life span of 6-10 years was estimated. The
structure of the sizes of A. antennatus is characterised by marked differences in growth between the sexes.
The larger individuals are females.

According to the benthic bionomic classification of Pérés and Picard (1964) P. longirostris, N. norvegicus
and red-shrimps typify the populations of slope and bathyal bottoms in the GSA 10. Depending on the depth
and zone, this fauna is accompanied by characteristic bentic species as Funiculina quadrangularis, Geryon
longipes, Polycheles typhlops, Isidella elongata, Griphus vitreus.

In the central-southern Tyrrhenian Sea the blue and red shrimp represents a specific target of deep-waters
trawling fishery given its high economic value (Spedicato et al., 1995).

5.54.1.2. Growth

In the central-southern Tyrrhenian the maximum carapace length (CL) observed in females and males was 65
mm and 39.7 mm (Spedicato et al., 1995). After estimates of VBGF obtained in the past, growth has been
also recently re-assessed in the DCR framework and in the Red Shrimps project (AAVYV, 2008) through the
analysis of the LFDs. Given the difficulty to separate LFDs into normal components, the LFDs have been
analysed according to the procedure first adopted in the Samed project (SAMED, 2002). Thus, an Ly
(predicted maximum length; procedure implemented in FiISAT) value to be used as guess estimate of L,, was
computed. This value was then tuned with that obtained from the Powell and Wetherall approach, which
gives also estimates of the Z/K ratio. According to the hypothesis of a slow growth pattern (Orsi Relini and
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Relini, 1998) age 1 at a mean size of 16 mm was assumed and a first estimate of K derived from the ratio:
average length at age 1/Loo. Thus also a first value of Z was obtained. These parameters were finally
calibrated trough the Length Converted Catch Curve (LCCC) and the set giving the better determination
coefficient was adopted: females CL,=66 mm, K=0.243, t,= -0.2. Parameters of the length-weight
relationship were a=0.8512, b=2.4 for females and a=0.9747, b=2.187 for males, for length expressed in cm.

5.54.1.3. Maturity

The maturity ogive was estimated from a maximum likelihood procedure considering as mature the
individuals with maturity stage 2 and onwards (Fig. 5.54.1.3.1). The value of CL,;50,, was 2.44 cm (£0.049
cm). However the fitting obtained was poor and seems to overestimates the length at first maturity.

1.0 -

Lm60% = 321 +0 043 cm a
MR =16 +0069 cm ) 9

0.8

= 1.5 1

0.3 1

0.0

o o5 1 15 2 25 3 35 4 45 5 55 B

carapace length (cm)

Fig. 5.54.1.3.1 Maturity ogive of blue and red shrimp in the GSA 10 (MR indicates the difference Lmyse,-
Ll’n25%).

The sex ratio from DCR evidenced the prevalence of males in the first two size classes (1.8-2.0 cm) while
from 2.4 cm onwards the proportion of females was dominant (Fig. 5.54.1.3.2).

1 -

% 08

206 b

N

5 |es —» SRF
O_

18 24 3 36 42 48 54
total length (cm)

Fig. 5.54.1.3.2 Sex ratio over length.

5.54.2. Fisheries
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5.54.2.1. General description of fisheries

The blue and red shrimp is only targeted by trawlers on fishing grounds located offshore 200 m depth,
mainly southward Salerno Gulf. Catches from trawlers are from a depth range between 400 and 700 m depth
and the blue and red shrimp occurs with A. foliacea, P. longirostris and N. norvegicus, P. blennoides, M.
merluccius, depending on operative depth and area.

5.54.2.2. Management regulations applicable in 2009 and 2010

Management regulations are based on technical measures, like the number of fishing licenses and area
limitation (distance from the coast and depth). In order to limit the over-capacity of the fishing fleet, the
Italian fishing licenses have been fixed since the late 1980s. After 2000, in agreement with the European
Common Fisheries Policy, a gradual decreasing of the fleet capacity is implemented. Along northern Sicily
coasts two main Gulfs (Patti and Castellammare) have been closed to the trawl fishery up 200 m depth, since
1990. Two closed areas were also established in 2004 along the mainland, in front of Sorrento peninsula
(Napoli Gulf) and Amantea (Calabrian coasts) although these protected area mainly cover the distribution of
coastal species. Other measures on which the management regulations are based are technical measures
(mesh size) and minimum landing sizes (EC reg. 1967/06). In the GSA 10 the fishing ban has not been
mandatory and it has been adopted on a voluntary basis by the fleet.

5.54.2.3. Catches

5.54.2.3.1. Landings

Available landing data are from DCR regulations. Italian landings data for GSA 10 by major fishing gears
which are listed in Tab. 5.54.2.3.1.1. After 2004, landings of the blue and red shrimp decreased. Most part of
the landings is from trawlers. No 2009 data were submitted by the Italian authorities.

Tab. 5.54.2.3.1.1 Total landings (t) in the GSA10 2004-2008 as reported through the official DCF data call in
2010. No 2009 data were submitted by the Italian authorities.

SPECIES AREA COUNTRY FT LVI4  FT_LVLS FT_LVLG 2002 2003 2004 2005 2006 2007 2008 2009

ARA | 10 TA GNS  DEMSP 0 2 0
ARA | 10 TA OTB  DWsP 6 2 2
ARA | 10 TA OTB  MDDWSP 120 62 46 37 21
Sum " 1207 64" 527 397 23

5.54.2.3.2. Fishing effort

The trends in fishing effort by year and major gear type is listed in Tab. 5.54.2.3.2.1. No 2009 data were
submitted by the Italian authorities.
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Tab. 5.54.2.3.2.1 Trend in fishing effort (kW*days) in the GSA 10, 2004-2008 as reported through the
official DCF data call in 2010. No 2009 data were submitted by the Italian authorities.

AREA |COUNTRY FT_LVL4  FT LVLS FT _LVL6 WESSEL _LENGTH 2003 2004 2005 2006 2007 2008 2009

10 ITA WLO006 1347

10 ITA VL0612 84318 65385 32480 27509 24608
10 ITA WL1213 13612 27229 5986 18863 7313
10 ITA DRB MOL V01218 10149 14848 23073 34394 21067
10 ITA FPO DEMSP WLO006 5938

10 ITA FPO DEMSP VL0612 14239

10 ITA GMND SPF WLO006 1521 1437
10 ITA GND SPF VL0612 4316 8070 15882
10 ITA GMND SPF WL1213 1895 3429 8303
10 ITA GMS DEMSP VL0006 221 9122 6623
10 ITA GMNS DEMSP Wiogl2 453873 229861 74360 139622 124448
10 ITA GMS DEMSP V01218 18180
10 ITA GTR DEMSP WLO006 30332 16894 13248
10 ITA GTR DEMSP VL0612 86781 B2711 191382| 140832 172542
10 ITA GTR DEMSP WL1213 12514 21108 284300 16110 17735
10 ITA LHP-LHM CEP VL0006 2369 3463 1018
10 ITA LHP-LHM CEP Wiogl2 1233 2450 4458 15003

10 ITA LHP-LHM FINF V01218 716 1013

10 ITA LLD LPF WLO006 1363
10 ITA LLD LPF VL0612 2138
10 ITA LLD LPF WL1213 4627 10673 10268 14174
10 ITA LLS DEMF VL0006 11628 3467 2396
10 ITA LLS DEMF Wiogl2 104125 101623 61436 56937 26693
10 ITA LLS DEMF V01218 13376 27517 61348| 52670 32330
10 ITA oTB DEMSP Wiogl2 16434

10 ITA OTB DEMSP V01218 44743 102448 127832 98014
10 ITA oTB DEMSP WL1s24 90104 224283 204068 242063
10 ITA OTB DWSsP VL1824 2388
10 ITA oTB MDDWSP WL1213 130612 247796 142430 169560  B3026
10 ITA OTB MDDWSP VL1824 97221 239878 71963 86844 53526
10 ITA P5 LPF Wiogl2 5291

10 ITA P5 LPF V01218 4326

10 ITA P5 SPF WLO006 7337

10 ITA P5 SPF VL0612 4653 27986

10 ITA P5 SPF WL1213 49935 34113 68805 73452 20179
10 ITA SB-5V DEMSP VL0006 0

10 ITA SB-5V DEMSP Wiogl2 12786

10 ITA SB-5V DEMSP V01218 8756

5.54.3. Scientific surveys
5.543.1. Medits

5.54.3.1.1. Methods

According to the MEDITS protocol (Bertrand et al., 2002), trawl surveys were carried out yearly (May-July),
applying a random stratified sampling by depth (5 strata with depth limits at: 50, 100, 200, 500 and 800 m;
each haul position randomly selected in small sub-areas and maintained fixed throughout the time). Haul
allocation was proportional to the stratum area. The same gear (GOC 73, by P.Y. Dremicre, IFREMER-
Séte), with a 20 mm stretched mesh size in the cod-end, was employed throughout the years. Detailed data
on the gear characteristics, operational parameters and performance are reported in Dremicre and Fiorentini
(1996). Considering the small mesh size a complete retention was assumed.
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Based on the DCR data call, abundance and biomass indices were calculated. In GSA 10 the following
number of hauls were reported per depth stratum (Tab. 5.54.3.1.1.1).

Tab. 5.54.3.1.1.1 Number of hauls per year and depth stratum in GSA 10, 1994-2009.

STRATUM 1954 1535 1536 1597 1938 1993 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
G5A10 010-050 9 10 10 10 10 10 10 10 9 9 9 3 3 9 9 9
GSAL0_050-100 12 12 12 12 12 12 12 12 10 10 10 10 10 10 10 10
G5A10 100-200 20 20 20 20 20 20 20 20 17 17 17 17 17 17 17 17
G5A10 200-500 26 27 26 26 27 26 26 28 22 22 22 22 22 22 22 22
G5A10 500-800 31 30 3l 3l 3l 30 31 29 26 27 20 26 26 26 26 26

Data were assigned to strata based upon the shooting position and average depth (between shooting and
hauling depth). Few obvious data errors were corrected. Catches by haul were standardized to 60 minutes
hauling duration. Only hauls considered as valid were used in the analysis including stations with no catches
(zero catches are included).

The abundance and biomass indices by GSA were calculated through stratified means (Cochran, 1953;
Saville, 1977). This implies weighting of the average values of the individual standardized catches and the
variation of each stratum by the respective stratum areas in each GSA:

Yst =3 (Yi*Ai)/ A
V(Yst) = = (Ai? * si %/ ni) / A2

Where:
A=total survey area
Ai=area of the i-th stratum
si=standard deviation of the i-th stratum
ni=number of valid hauls of the i-th stratum
n=number of hauls in the GSA
Yi=mean of the i-th stratum
Y st=stratified mean abundance
V(Yst)=variance of the stratified mean

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

It was noted that while this is a standard approach, the calculation may be biased due to the assumptions over
zero catch stations, and hence assumptions over the distribution of data. A normal distribution is often
assumed, whereas data may be better described by a delta-distribution, quasi-poisson. Indeed, data may be
better modelled using the idea of conditionality and the negative binomial (e.g. O’Brien et al. (2004)).

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

5.54.3.1.2. Geographical distribution patterns

No analyses were conducted during SGMED-10-02.
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5.54.3.1.3. Trends in abundance and biomass

Fishery independent information regarding the state of the red shrimp in GSA 10 was derived from the

international survey Medits. Figure 5.54.3.1.3.1 displays the estimated trend in blue and red shrimp
abundance and biomass in GSA 10.

The estimated abundance and biomass indices varied without a clear trend during 1994-2009.

80 - 0.9 1
—— upper 95% conf.int. ———upper 28% conf. int.
70 4 —— 35410 0.8 —— 32410
— lower 98% conf. int. lower 85% conf.int.
80 0.7 A
= 0.6 1
= 50 4 z 0.6
c f=s]
= < g5
£ a0 5
2 304 A
E 30 A g
= = 0.3
20 A
0.2 A
10 1 01
0 — 77— 0 — 11—
1993 1893 1997 1999 2001 2003 20053 2007 2009 1993 1995 1997 1999 2001 2003 2005 2007 2009

Fig. 5.54.3.1.3.1 Abundance and biomass indices of red shrimp in GSA 10.

5.54.3.1.4. Trends in abundance by length or age

The following Fig. 5.54.3.1.4.1 and 2 display the stratified abundance indices for GSA 10 in 1994-2009.
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Fig. 5.54.3.1.4.1 Stratified abundance indices by size, 1994-2001.
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Fig. 5.54.3.1.4.2 Stratified abundance indices by size, 2002-2009.

5.54.3.1.5. Trends in growth

No analyses were conducted during SGMED-10-02.

5.54.3.1.6. Trends in maturity
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No analyses were conducted during SGMED-10-02.

5.54.3.2. GRUND

5.54.3.2.1. Methods

Since 2003 Grund surveys (Relini, 2000) was conducted using the same sampler (vessel and gear) in the
whole GSA. Sampling scheme, stratification and protocols were similar as in Medits. All the abundance and
biomass data were standardised to the square kilometre, using the swept area method.

5.54.3.2.2. Geographical distribution patterns

No analyses were conducted during SGMED-10-02.

5.54.3.2.3. Trends in abundance and biomass

Trends derived from the GRUND surveys are shown in Fig. 5.54.3.2.3.1. Abundance and biomass indices

show some fluctuations with peaks in different years from Medits. Higher values were recorded in 1996 and
2005.
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Fig. 5.54.3.2.3.1. Abundance and biomass indices of blue and red shrimp in GSA 10 (bars indicate standard
deviations) derived from Grund surveys.

5.54.3.2.4. Trends in abundance by length or age

No annual figures of length compositions were constructed.
A positive trend in the mean length was observed in Medits survey (Fig. 5.54.3.2.4.1), while no trend at the

third quantile lengths was observed in the length structures of Grund time series from 1994 to 2006 (Fig.
5.54.3.24.2).
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Fig. 5.54.3.2.4.1 Mean length, variance and quantiles derived from the Medits length compositions in 1995-
2008.
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Fig. 5.54.3.2.4.2 Il Quantile derived from the GRUND length structures in 1994-2006.

5.54.3.2.5. Trends in growth

No analyses were conducted during SGMED-10-02.

5.54.3.2.6. Trends in maturity

No analyses were conducted during SGMED-10-02.

5.54.4. Assessment of historic stock parameters

No analytical assessment was performed.

5.54.5. Long term prediction
5.54.5.1. Justification

No forecast analyses were conducted.
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5.54.5.2. Input parameters

No forecast analyses were conducted.

5.54.5.3. Results

Given the preliminary state of the data and analyses SGMED-10-02 is not in the position to provide a short
term prediction of catch and stock biomass for blue and red shrimp in GSA 10.

5.54.6. Scientific advice

5.54.6.1. Short term considerations

5.54.6.1.1. State of the spawning stock size

In the absence of proposed and agreed precautionary management reference points SGMED-10-02 is unable
to fully evaluate the state of the spawning stock.

5.54.6.1.2. State of recruitment

SGMED-10-02 is unable to provide any scientific advice of the state of recruitment in relation to proposed
precautionary level given the preliminary state of the data and analyses.

5.54.6.1.3. State of exploitation

In the absence of proposed and agreed limit management reference points consitstent with high long term
yields SGMED-10-02 is unable to fully evaluate the state of the exploitation of the stock.

-875 -



5.55. Stock assessment of blue and red shrimp in GSA 11

SGMED-10-02 did not assess this stock in 2010 but represents the assessment conducted by SGMED-09-02
in 2009 with few data updates (fisheries and surveys) where available and appropriate.

5.55.1. Stock identification and biological features
5.55.1.1. Stock Identification

No information was documented during SGMED-10-02.

5.55.1.2. Growth

No information was documented during SGMED-10-02.

5.55.1.3. Maturity

No information was documented during SGMED-10-02.

5.55.2. Fisheries
5.55.2.1. General description of fisheries

No information was documented during SGMED-10-02.

5.55.2.2. Management regulations applicable in 2009 and 2010

No information was documented during SGMED-10-02.

5.55.2.3. Catches

5.55.2.3.1. Landings

Tab. 5.55.2.3.1.1 lists the trend in reported landings by fishing technique. The data were reported to
SGMED-10-02 through the Data Collection Regulation. The landings were mainly taken by demersal otter
trawls.

Tab. 5.55.2.3.1.1 Annual landings (t) by fishing technique in GSA 11 as reported through the official DCF
data call in 2010. The Italian authorities did not submit 2009 landings.

SPECIES AREA COUNTRY FT LWL4  FT_LWLS FT_LVWLe 2002 2003 2004 2005 2006 2007 2008 2009

ARA | 11 TA 0TE DWSE 20
ARA 11 TA OTE  MDDWSP 174 299 225 125 92
Sum " 174 2997 2257 1257 112
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5.55.2.3.2. Discards

According to information available to the SGMED-10-02 no catches of Aristeus antennatus were discarded
by the Italian fleet.

5.55.2.3.3. Fishing effort

The trends in fishing effort by fishing technique reported to SGMED-10-02 are listed in Tab. 5.55.2.3.3.1.
Tab. 5.55.2.3.3.1 Trends in annual fishing effort (kW*days) by fishing technique deployed in GSA 11 as
reported through the official DCF data call in 2010, 2004-2008. The Italian authorities did not submit 2009
data.

AREA |COUNTRY FT_LVL4  FT LVLS FT _LVL6 WESSEL _LENGTH 2003 2004 2005 2006 2007 2008 2009

11 ITA FPO DEMSP WLO006 8227 1107
11 ITA FPO DEMSP VL0612 13379 69823 43856
11 ITA FPO DEMSP WL1213 16165 4731
11 ITA FYK DEMSP VL0006 0
11 ITA GMNS DEMSP WLO006 0 3350 2439
11 ITA GMS DEMSP VL0612 22701 54787 5413 44336 35469
11 ITA GMNS DEMSP WL1213 5248 39173 9368 7130 19393
11 ITA GTR DEMSP VL0006 5465 5388 4328
11 ITA GTR DEMSP Wiogl2 38115 B26536 176487 116344
11 ITA GTR DEMSP V01218 1814 54332 19069 75188 64023
11 ITA LHP-LHM CEP WLO006 4303 1131
11 ITA LHP-LHM CEP VL0612 3065 2611 9764 3353
11 ITA LHP-LHM CEP WL1213 12237 4371
11 ITA LHP-LHM FINF VL0612 3480
11 ITA LLD LPF WL1213 6694

11 ITA LLD LPF VL2440 1375

11 ITA LLS DEMF WLO006 228 2263 0
11 ITA LLS DEMF VL0612 50046 61709 4253 76836 29234
11 ITA LLS DEMF WL1213 3453 34489 20040 43290 25525
11 ITA LLS DEMF VL2440 13170

11 ITA oTB DEMSP WL1213 73368 77835 108342 93470
11 ITA OTB DEMSP VL1824 66067
11 ITA oTB DEMSP WL2440 22082
11 ITA OTB MDDWSP V01218 152444 8561
11 ITA oTB MDDWSP WL1s24 115969 188926 141391 193883 33045
11 ITA OTB MDDWSP VL2440 213246| 234872 190232 187054 126564
11 ITA P5 SPF WL1213 4109

5.55.3. Scientific surveys

5.55.3.1. Medits

5.55.3.1.1. Methods

Based on the DCR data call, abundance and biomass indices were recalculated. In GSA 11 the following
number of hauls was reported per depth stratum (s. Tab. 5.55.3.1.1.1).
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Tab. 5.55.3.1.1.1. Number of hauls per year and depth stratum in GSA 11, 1994-2009.

STRATUM 1994 19395 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
G5A11 010-030 16 18 21 21 21 20 13 17 20 18 17 17 13 13 17 18
G5A11 050-100 25 21 22 22 20 22 22 24 13 13 18 21 13 20 13 20
GSALL_100-200 20 23 30 31 31 30 29 30 24 24 24 24 24 24 22 24
G5A11 200-500 33 29 29 26 25 27 24 23 20 24 21 20 20 20 21 19
G5A11 500-800 23 16 21 25 25 24 27 26 16 14 15 14 16 17 16 16

Data were assigned to strata based upon the shooting position and average depth (between shooting and
hauling depth). Few obvious data errors were corrected. Catches by haul were standardized to 60 minutes
hauling duration. Hauls noted as valid were used only, including stations with no catches of hake, red mullet
or pink shrimp (zero catches are included).

The abundance and biomass indices by GSA were calculated through stratified means (Cochran, 1953;
Saville, 1977). This implies weighting of the average values of the individual standardized catches and the
variation of each stratum by the respective stratum areas in each GSA:

Yst =X (Yi*Ai)/ A
V(Yst) = = (Ai? * si 2/ ni) / A2

Where:
A=total survey area
Ai=area of the i-th stratum
si=standard deviation of the i-th stratum
ni=number of valid hauls of the i-th stratum
n=number of hauls in the GSA
Yi=mean of the i-th stratum
Y st=stratified mean abundance
V(Yst)=variance of the stratified mean

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

It was noted that while this is a standard approach, the calculation may be biased due to the assumptions over
zero catch stations, and hence assumptions over the distribution of data. A normal distribution is often
assumed, whereas data may be better described by a delta-distribution, quasi-poisson. Indeed, data may be
better modelled using the idea of conditionality and the negative binomial (e.g. O’Brien et al. (2004)).

Length distributions represented an aggregation (sum) of all standardized length frequencies (subsamples
raised to standardized haul abundance per hour) over the stations of each stratum. Aggregated length

frequencies were then raised to stratum abundance * 100 (because of low numbers in most strata) and finally
aggregated (sum) over the strata to the GSA.

5.55.3.1.2. Geographical distribution patterns

No analyses were conducted during SGMED-10-02.

5.55.3.1.3. Trends in abundance and biomass
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Fishery independent information regarding the state of the blue and red shrimp in GSA 11 was derived from

the international survey Medits. Figure 5.55.3.1.3.1 displays the estimated trend in blue and red shrimp
abundance and biomass in GSA 11.
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Fig. 5.55.3.1.3.1 Abundance and biomass indices of blue and red shrimp in GSA 11.

5.55.3.1.4. Trends in abundance by length or age

The following Fig. 5.55.3.1.4.1 and 2 display the stratified abundance indices of GSA 11 in 1994-2009.
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Fig. 5.55.3.1.4.1 Stratified abundance indices by size, 1994-2001.
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Fig. 5.55.3.1.4.2 Stratified abundance indices by size, 2002-2009.

No analyses were conducted during SGMED-10-02.

5.55.3.1.5. Trends in growth

5.55.3.1.6. Trends in maturity
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No analyses were conducted during SGMED-10-02.

5.55.4. Assessment of historic stock parameters

SGMED-10-02 did not undertake any analytical assessment.

5.55.5. Long term prediction

5.55.5.1. Justification

No forecast analyses were conducted.

5.55.5.2. Input parameters

No forecast analyses were conducted.

5.55.5.3. Results

Given the preliminary state of the data and analyses SGMED-10-02 is not in the position to provide a long
term prediction of catch and stock biomass for blue and red shrimp in GSA 11.

5.55.6. Scientific advice

5.55.6.1. Short term considerations

5.55.6.1.1. State of the spawning stock size

SGMED-10-02 is unable to provide any scientific advice of the state of the spawning stock given the
preliminary state of the data and analyses.

5.55.6.1.2. State of recruitment

SGMED-10-02 is unable to provide any scientific advice of the state of the recruitment given the preliminary
state of the data and analyses.

5.55.6.1.3. State of exploitation

SGMED-10-02 is unable to provide any scientific advice of the state of the exploitation given the
preliminary state of the data and analyses.
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5.56. Stock assessment of blue and red shrimp in GSA 16

SGMED-10-02 did not assess this stock in 2010 but represents the assessment conducted by SGMED-09-02
in 2009 with few data updates (fisheries and surveys) where available and appropriate.

5.56.1. Stock identification and biological features
5.56.1.1. Stock Identification

No information was documented during SGMED-10-02.

5.56.1.2. Growth

No information was documented during SGMED-10-02.

5.56.1.3. Maturity

No information was documented during SGMED-10-02.

5.56.2. Fisheries
5.56.2.1. General description of fisheries

No information was documented during SGMED-10-02.

5.56.2.2. Management regulations applicable in 2009 and 2010

No information was documented during SGMED-10-02.

5.56.2.3. Catches

5.56.2.3.1. Landings

Tab. 5.56.2.3.1.1 lists the trend in reported landings by fishing technique. The data were reported to
SGMED-10-02 through the Data Collection Regulation. The landings were taken by demersal otter trawls.

Tab. 5.56.2.3.1.1 Annual landings (t) by fishing technique in GSA 16. Data are submitted through the official
DCEF data call in 2010. The Italian authorities did not submit 2009 data.

SPECIES AREA COUNTRY FT LVI4  FT_LWVLS FT_LVLG 2002 2003 2004 2005 2006 2007 2008 2009

ARA 16 TA 0T DWSP 3 105
ARA 16 TA OTE  MDDWSP 182 137 163 164 30
Sum " 182" 120" 1637 164 135

5.56.2.3.2. Discards
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According to information available to the SGMED-10-02 no catches of Aristeus antennatus were discarded
by the Italian fleet.

5.56.2.3.3. Fishing effort

The trends in fishing effort by fishing technique reported to SGMED-10-02 are listed in Tab. 5.56.2.3.3.1.

Tab. 5.56.2.3.3.1 Trends in annual fishing effort (kw*days) by fishing technique deployed in GSA 16, 2004-
2008. No data for 2009 were submitted by the Italian authorities.

AREA COUNTRY FT_LWL4 FT_LVLS FT_LVLG WESSEL_LEMNGTH 2003 2004 2005 2006 2007 2008 2009

16 ITA Wiogl2 3380 417
16 ITA GTR DEMSP WLOD0G 85438 9373 12285
16 ITA GTR DEMSP Wiogl2 164344 178522 76073 103933 103352
16 ITA GTR DEMSP VL1213 25926 77200 23854 13868 8189
16 ITA GTR DEMSP WL1324 1420

16 ITA LHP-LHM CEP WLOD0G 525 1162

16 ITA LHP-LHM FINF Wiogl2 16931 16333 14373 13013 21934
16 ITA LHP-LHM FINF VL1213 641

16 ITA LLD LPF WL1213 12401 3300 2324 3433 168336
16 ITA LLD LPF WL1324 36304 5756 1029 78320 12919
16 ITA LLS DEMF WLOoOB 1022 3942 1394
16 ITA LLS DEMF WiLogl2 26733 58661 12698 57631 9512
16 ITA LLS DEMF VL1218 21984 1640 3115 62773 18439
16 ITA LLS DEMF WL1324 1870

16 ITA oTB DEMSP VL1218 210042 238629 272220 263191
16 ITA OTB DEMSP WL1324 54367 13425 337440
16 ITA oTB DEMSP WL2440 693213
16 ITA OTB DWsP WL1324 15246
16 ITA oTB DWSP WL2440 41113
16 ITA OTB MDDWSP VL1213 285378 4336
16 ITA aTB MDDWSP VL1824 377936 418914 434834 549867 93549
16 ITA OTB MDDWSP WL2440 1116269 1161841 442136 1484331 225304
16 ITA OTM MDPSP VL1824 21811 26555 41732
16 ITA OTM MDPSP WL2440 5306 9096

16 ITA PS LPF VL1824 9783
16 ITA P5 SPF WLOD0G 337
16 ITA PS SPF WLoel2 8471 670 3127
16 ITA P5 SPF VL1213 1772 1397 1355 2354
16 ITA PS SPF VL1824 17333 12429 7349 39307 11825
16 ITA PTM SPF WL1324 13612 72116 107330 38857

5.56.3.  Scientific surveys

5.56.3.1. Medits

5.56.3.1.1. Methods

Based on the DCR data call, abundance and biomass indices were recalculated. In GSA 16 the following
number of hauls was reported per depth stratum (s. Tab. 5.56.3.1.1.1).
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Tab. 5.56.3.1.1.1. Number of hauls per year and depth stratum in GSA 16, 1994-2009.

STRATUM 1994 19395 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
GSALlG_010-050 4 4 4 4 4 4 4 4 7 7 7 10 10 11 11 11
GSA16_050-100 9 8 8 8 8 8 7 8 11 12 12 20 22 23 23 23
GS5Ale_100-200 4 4 4 4 5 5 6 5 11 10 11 20 13 21 21 21

G5A16 200-500 10 11 11 12 11 11 11 11 19 18 26 a7 31 27 27 27
G5A16 500-800 10 14 14 13 14 14 14 14 20 20 21 33 33 33 38 38

Data were assigned to strata based upon the shooting position and average depth (between shooting and
hauling depth). Few obvious data errors were corrected. Catches by haul were standardized to 60 minutes
hauling duration. Hauls noted as valid were used only, including stations with no catches of hake, red mullet
or pink shrimp (zero catches are included).

The abundance and biomass indices by GSA were calculated through stratified means (Cochran, 1953;
Saville, 1977). This implies weighting of the average values of the individual standardized catches and the
variation of each stratum by the respective stratum areas in each GSA:

Yst =X (Yi*Ai)/ A
V(Yst) = = (Ai? * si 2/ ni) / A2

Where:
A=total survey area
Ai=area of the i-th stratum
si=standard deviation of the i-th stratum
ni=number of valid hauls of the i-th stratum
n=number of hauls in the GSA
Yi=mean of the i-th stratum
Y st=stratified mean abundance
V(Yst)=variance of the stratified mean

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

It was noted that while this is a standard approach, the calculation may be biased due to the assumptions over
zero catch stations, and hence assumptions over the distribution of data. A normal distribution is often
assumed, whereas data may be better described by a delta-distribution, quasi-poisson. Indeed, data may be
better modelled using the idea of conditionality and the negative binomial (e.g. O’Brien et al. (2004)).

Length distributions represented an aggregation (sum) of all standardized length frequencies (subsamples
raised to standardized haul abundance per hour) over the stations of each stratum. Aggregated length

frequencies were then raised to stratum abundance * 100 (because of low numbers in most strata) and finally
aggregated (sum) over the strata to the GSA.

5.56.3.1.2. Geographical distribution patterns

No analyses were conducted during SGMED-10-02.

5.56.3.1.3. Trends in abundance and biomass
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Fishery independent information regarding the state of the blue and red shrimp in GSA 16 was derived from

the international survey Medits. Figure 5.56.3.1.3.1 displays the estimated trend in blue and red shrimp
abundance and biomass in GSA 16.
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Fig. 5.56.3.1.3.1 Abundance and biomass indices of blue and red shrimp in GSA 16.

5.56.3.1.4. Trends in abundance by length or age

The following Fig. 5.56.3.1.4.1 and 2 display the stratified abundance indices of GSA 16 in 1994-20009.
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Fig. 5.56.3.1.4.1 Stratified abundance indices by size, 1994-2001.
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Fig. 5.56.3.1.4.2 Stratified abundance indices by size, 2002-2009.

5.56.3.1.5. Trends in growth

No analyses were conducted during SGMED-10-02.

5.56.3.1.6. Trends in maturity
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No analyses were conducted during SGMED-10-02.

5.56.4. Assessment of historic stock parameters

SGMED-10-02 did not undertake any analytical assessment.

5.56.5. Long term prediction

5.56.5.1. Justification

No forecast analyses were conducted.

5.56.5.2. Input parameters

No forecast analyses were conducted.

5.56.5.3. Results

Given the preliminary state of the data and analyses SGMED-10-02 is not in the position to provide a long
term prediction of catch and stock biomass for blue and red shrimp in GSA 16.

5.56.6. Scientific advice

5.56.6.1. Short term considerations

5.56.6.1.1. State of the spawning stock size

SGMED-10-02 is unable to provide any scientific advice of the state of the spawning stock given the
preliminary state of the data and analyses.

5.56.6.1.2. State of recruitment

SGMED-10-02 is unable to provide any scientific advice of the state of the recruitment given the preliminary
state of the data and analyses.

5.56.6.1.3. State of exploitation

SGMED-10-02 is unable to provide any scientific advice of the state of the exploitation given the
preliminary state of the data and analyses.
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5.57. Stock assessment of giant red shrimp in GSA 10

SGMED-10-02 did not assess this stock in 2010 but represents the assessment conducted by SGMED-09-02
in 2009 with few data updates (fisheries and surveys) where available and appropriate.

5.57.1. Stock identification and biological features
5.57.1.1. Stock Identification

The stock of giant red shrimp, Aristaecomorpha foliacea was assumed in the boundaries of the whole GSA10,
lacking specific information on stock identification. This species and the blue-red shrimp, Aristeus
antennatus, are deep-water decapods characterised by seasonal variability and annual fluctuations of
abundance (Spedicato et al., 1994), as reported for different geographical areas (e.g. Relini and Orsi Relini,
1987). The giant red shrimp A. foliacea is distributed beyond 350 m depth, but mainly in water deeper than
500 m. Generally mean length estimated using trawl survey data varies remarkably with depth, for the whole
population and the two sexes, increasing at deeper waters.

In the recent years A. foliacea is ranked among the more abundant species (in number and weight) in the
trawl survey catches. Higher biomass indices occur particularly southwards the Gulf of Naples (Spedicato et
al., 1994).

This species has a discrete recruitment pattern and during spring trawl surveys (Medits) a recruitment pulse
is observed. Since the reproduction takes place in the late spring-summer, recruits could be attributed to the
spawning events of the previous year (Spedicato et al., 1999). A. foliacea is considered fully recruited to
grounds at about 24 mm CL (from SAMED, 2002). Recently a study at Mediterranean scale, using Medits
data from 1994 to 2004, has evidenced that the higher abundance indices of recruits were observed in the
central-southern Tyrrhenian Sea (AAVYV, 2008).

In general the length frequency distributions of the giant red shrimp have a polymodal pattern, with 4-5
components for females (the modes of adults are less defined) and 2-3 components for the males. For the
females a life span of 6-8 years was estimated. The structure of the sizes of A. foliacea is characterised by
marked differences in growth between the sexes. The larger individuals are females and inhabit deeper
waters.

Sex ratio values of about 0.5 shows that males and females are not segregated into different bathymetric
ranges (Spedicato et al., 1994). The reproduction period extends from May to September, with a peak in the
summer (July-August) (Spedicato et al., 1999). Mature males have been observed all year round.

According to the benthic bionomic classification of Péres and Picard (1964) P. longirostris, N. norvegicus
and red-shrimps typify the populations of slope and bathyal bottoms in the GSA 10. Depending on the depth
and zone, this fauna is accompanied by characteristic benthic species as Funiculina quadrangularis, Geryon
longipes, Polycheles typhlops, Isidella elongata, Griphus vitreus.

In the central-southern Tyrrhenian Sea the giant red shrimp represents a specific target of the deep-waters
trawling fishery given its high economic value (Spedicato et al., 1994).

5.57.1.2. Growth

Estimates of the growth pattern of the giant red shrimp in the GSA 10 were previously obtained using Grund
length frequency distributions from 1991 to 1995 and methods as Elefan and Batthacharya for the analysis of
LFDs. Parameters of females were as follows: CL,=73.24 mm; K=0.483; t,= -0.435 (Spedicato et al., 1998).
In the Samed project (SAMED, 2002) and using the Medits data from 1994 to 1999 a new set of parameters
was estimated for the Tyrrhenian Sea down the Strait of Messina (females: CL.,,=73 mm; K=0.44; t,= -0.05;
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males: CL,=48 mm; K=0.59; t;= -0.2). The observed maximum carapace length of females and males were
72 and 46 mm respectively.

Growth has been also studied in the DCR framework and in the Red Shrimps project (AAVV, 2008) through
the analysis of the LFDs and the separation of modal components. These estimates have been done using
both Medits and Grund average length at estimated age, where age was set according to the date of each
survey with a birthday on 1% July. Table 5.57.1.2.1 reports estimated ages, mean carapace lengths with
relative standard deviations for females.

The following estimates of von Bertalanffy growth parameters for each sex were obtained from average
length at age using an iterative non-liner procedure that minimises the sum of the square differences between
observed and expected values and fixing the asymptotic length on the basis of the observed maximum
values: females CL.=72.5 mm, K=0.438, t;= -0.1; males: CL,=44 cm, K=0. 5, t,= -0.1. These estimates are
more accurate, although very close to those previously obtained.

Parameters of the length-weight relationship were a=0.54, b=2.71 for females and a=0.48, b=2.81 for males,
for length expressed in cm.

Tab. 5.57.1.2.1 Estimated age, mean length of modal components of the LFD of Medits and Grund survey
and relative standard deviations.

wathre mean CL |st. dev, puiaike mean CL izt dev. [pabative agel naean CL|at dev.
ne 215 229 20 455 258 31 543 1.01
0.a 225 2.36 20 475 2.05 32 54.5 211
] 230 338 20 440 15 3.2 53.5 1.33
ne 246 278 20 467 3.06 32 553 1.52
nsg 230 395 20 459 376 32 570 1.53
L0 286 2.96 21 462 1.85 32 572 2.1
1.0 250 316 22 451 2.59 32 54.3 223
L0 260 1.95 22 465 1.55 32 53.5 1.71
1.0 248 226 22 422 223 32 5259 1.57
L0 291 299 22 456 298 33 s6.0 1.47
1.1 282 3.82 22 431 3.51 33 536 1.25
1.2 310 2.58 22 458 23 38 &0.3 2.46
1.2 3335 268 22 459 262 38 5749 2.14
1.2 328 237 22 465 198 35 &0.0 2358
1.2 334 285 23 461 12 39 576 2.15
1.2 337 3.05 ] 452 239 40 53.1 2.54
1.2 311 2.86 28 547 2358 4.0 &a0.5 1.55
1.2 321 355 28 526 184 40 3.0 143
1.2 320 281 29 550 3.16 4.0 a6l 2.35
1.3 325 3.07 ] 540 2.05 41 &0.5 4 56
1.3 335 316 259 509 121 4.2 ] 235
1.8 4256 2.7 30 548 3.05 4.2 &52.0 1.14
1.5 4358 242 3.0 549 274 42 504 337
1.2 444 238 30 557 259 42 58.8 205
1.3 4572 253 3.0 548 353 472 556 1.03
1.2 4358 38 30 556 318 45 518 1.57
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Fig. 5.57.1.2.1 V. Bertalanffy growth functions and parameters for female of giant red shrimp in the GSA 10.
Used data are those reported in the Tab. 5.57.1.2.1.

5.57.1.3. Maturity

The maturity ogive (Fig. 5.57.1.3.1) was obtained from a maximum likelihood procedure applied grouping as
mature individuals belonging to the maturity stage 2b (according to the Medits maturity scale) and onwards.
The fitting of the curve was fairly good, however the estimates of the size at first maturity Lso0, (3.5 cm
+0.023 cm) and the maturity range (0.36 cm +0.020 cm) seem underestimated if compared with literature
values (average of the smallest females in the GSA is 34 mm CL; 39.6 mm carapace length according to
Ragonese & Bianchini, 1995).

1.0
S e A b
R e R
0.3 frommmmmmmmm s
Lna0% =3.5 £ 0.023 cm
MR =036x0020cm
0.0 T T T T T T T T

onos 1 148 2 25 3 348 4 45 a4 45 B B8 T
carapace length (o

Fig. 5.57.1.3.1 Maturity ogive and proportions of mature female of giant red shrimp in the GSA 10 (MR
indicates the difference Lmyso,-Limysos).

The sex ratio from DCR evidenced the prevalence of males in the size class from 3.4 to 3.8 cm while from 4
cm onwards the proportion of females was dominant.
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Fig. 5.57.1.3.2 Sex ratio over length.

5.57.2. Fisheries

5.57.2.1. General description of fisheries

The Giant red shrimp is only targeted by trawlers on fishing grounds located offshore deeper than 200 m,
mainly southward Salerno Gulf. Catches from trawlers are from a depth range between 400 and 700 m depth
and giant red shrimp occurs with A. antennatus, P. longirostris and N. norvegicus, P. blennoides, M.
merluccius, depending on depth and area.

5.57.2.2. Management regulations applicable in 2009 and 2010

Management regulations are based on technical measures, like the number of fishing licenses and area
limitation (distance from the coast and depth). In order to limit the over-capacity of the fleet, the Italian
fishing licenses have been fixed since the late 1980s. After 2000, in agreement with the European Common
Fisheries Policy, a gradual decreasing of the fleet capacity is implemented. Along northern Sicily coasts two
main Gulfs (Patti and Castellammare) have been closed to the trawl fishery up 200 m depth, since 1990. Two
closed areas were also established in 2004 along the mainland, in front of Sorrento peninsula (Napoli Gulf)
and Amantea (Calabrian coasts) although these protected areas mainly cover the distribution of coastal
species. Other measures on which the management regulations are based are technical measures (mesh size)
and minimum landing sizes (EC reg. 1967/06). In the GSA 10 the fishing ban has not been mandatory and it
was adopted on a voluntary basis by the fleet.

5.57.2.3. Catches

5.57.2.3.1. Landings

Available landing data are from DCR regulations. Italian landings data for GSA 10 by major fishing gears
are listed in Tab. 5.57.2.3.1.1. Since 2004, landings of the giant red shrimp increased to 505 t in 2005 and
decreased to 120 t in 2008. Most part of the landings is from trawlers.
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Tab. 5.57.2.3.1.1. Annual landings (t) by gear type, 2004-2008 as reported through the official DCF data call
in 2010. The Italian authorities did not submit data for 2009.

SPECIES AREA COUNTRY FT _LWVI4 FT_LWVLS FT_LWLEe 2002 2003 2004 2005 2006 2007 2008 2009

ARS | 10 TA GNS  DEMSP a4 7 8 9 7
ARS | 10 TA OTB  DWSP 57 20 21
ARS | 10 TA OTB  MDDWSP 203 498 355 271 92
Sum " 207" sos” 2207 3007 120

5.57.2.3.2. Fishing effort

The trends in fishing effort by year and major gear type is listed in Tab. 5.57.2.3.2.1 in terms of kW*days.
The fishing effort in kW*days of the trawlers, that is the fishing segment targeting the giant red shrimp, was
rising in 2004 and 2005 and decreasing in 2006 and 2007.

Tab. 5.57.2.3.2.1 Trend in fishing effort (kW*days) for GSA10 by major gear types, 2004-2008. No data for
2009 were reported by Italian authorities.

AREA COUNTRY FT_LVL4 FT LWLS FT LVLG WVESSEL LENGTH 2003 2004 2003 2006 2007 2008 2009

10 ITA VLoooe 1347

10 ITA VL0612 B4318 65385 32480 27509 24608
10 ITA VL1218 13612 27229 5986 18865 7313
10 ITA DRB MOL VL1218 10143 14848 23073  343%4 21067
10 ITA FPO DEMSP VLOoooe 5938

10 ITA FRO DEMSP VLo6l2 14239

10 ITA GMD SPF VL0006 1521 1437
10 ITA GMD SPF VL0612 4316 BO70 15882
10 ITA GND SPF VL1218 1895 3429 8303
10 ITA GMNS DEMSP VLoooe 221 9122 6623
10 ITA GMS DEMSP VL0612 45875 229661 74360 139622 124448
10 ITA GNS DEMSP VL1218 18180
10 ITA GTR DEMSP VLoooe 30332 16894 13248
10 ITA GTR DEMSP ViLo612 86781 82711 191382 140832 172542
10 ITA GTR DEMSP VL1218 12514 21108 28430 16110 17755
10 ITA LHP-LHM CER VLoooe 2369 3463 1018
10 ITA LHP-LHM CEP ViLo612 1239 2450 4458 15003

10 ITA LHP-LHM FIMNF VL1218 716 1013

10 ITA LLD LPF VL0oo6 1968
10 ITA LLD LPF ViLo612 2138
10 ITA LLD LPF VL1218 4627 10673 10286 14174
10 ITA LLS DEMF VL0oo6 11628 3467 2996
10 ITA LLS DEMF VL0612 104125 101623 61456 56357 26693
10 ITA LLS DEMF VL1218 13376 27517 61348 52670 32330
10 ITA OTB DEMSP VLo612 16454

10 ITA OTB DEMSP VL1218 44743 102445 127832 98014
10 ITA OTB DEMSP VI1824 30104 224283 204068 242063
10 ITA OTB DWsP VL1s24 2388
10 ITA OTB NMDDWSP VL1218 130612 247736 142430 169560 83026
10 ITA OTB MDDWSP V1824 97221 239878 71963 86844 35526
10 ITA PS LPF VL0612 5291

10 ITA PS LPF VL1218 4326

10 ITA PS SPF VLoooe FEET)

10 ITA PS SPF VL0612 4653 27986

10 ITA PS5 SPF VL1218 49595 54113 6B805 73452 20179
10 ITA 5B-5V DEMSP VLoooe 0

10 ITA SB-5W DEMSP VL0612 12786

10 ITA SB-5V DEMSP VL1218 8758
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5.57.3. Scientific surveys
5.57.3.1. Medits

5.57.3.1.1. Methods

According to the MEDITS protocol (Bertrand et al., 2002), trawl surveys were carried out yearly (May-July),
applying a random stratified sampling by depth (5 strata with depth limits at: 50, 100, 200, 500 and 800 m;
each haul position randomly selected in small sub-areas and maintained fixed throughout the time). Haul
allocation was proportional to the stratum area. The same gear (GOC 73, by P.Y. Dremicre, IFREMER-
Séte), with a 20 mm stretched mesh size in the cod-end, was employed throughout the years. Detailed data
on the gear characteristics, operational parameters and performance are reported in Dremicre and Fiorentini
(1996). Considering the small mesh size a complete retention was assumed. All the abundance data (number
of fish and weight per surface unit) were standardised to square kilometre, using the swept area method.

Based on the DCR data call, abundance and biomass indices were recalculated. In GSA 10 the following
number of hauls was reported per depth stratum (s. Tab. 5.57.3.1.1.1).

Tab. 5.57.3.1.1.1. Number of hauls per year and depth stratum in GSA 10, 1994-2009.

STRATUM 1954 1535 1536 1597 1938 1993 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
G5A10 010-050 9 10 10 10 10 10 10 10 9 9 9 3 3 9 9 9
GSAL0_050-100 12 12 12 12 12 12 12 12 10 10 10 10 10 10 10 10
G5A10 100-200 20 20 20 20 20 20 20 20 17 17 17 17 17 17 17 17
G5A10 200-500 26 27 26 26 27 26 26 28 22 22 22 22 22 22 22 22
G5A10 500-800 31 30 3l 3l 3l 30 31 29 26 27 20 26 26 26 26 26

Data were assigned to strata based upon the shooting position and average depth (between shooting and
hauling depth). Few obvious data errors were corrected. Catches by haul were standardized to 60 minutes
hauling duration. Hauls considered as valid were used in the analysis, including stations with no catches
(zero catches are included).

The abundance and biomass indices by GSA were calculated through stratified means (Cochran, 1953;
Saville, 1977). This implies weighting of the average values of the individual standardized catches and the
variation of each stratum by the respective stratum areas in each GSA:

Yst =3 (Yi*Ai)/ A
V(Yst) = = (Ai? * si %/ ni) / A2

Where:
A=total survey area
Ai=area of the i-th stratum
si=standard deviation of the i-th stratum
ni=number of valid hauls of the i-th stratum
n=number of hauls in the GSA
Yi=mean of the i-th stratum
Y st=stratified mean abundance
V(Yst)=variance of the stratified mean

The variation of the stratified mean is then expressed as the 95 % confidence interval: Confidence interval =
Yst + t(student distribution) * V(Yst) / n
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It was noted that while this is a standard approach, the calculation may be biased due to the assumptions over
zero catch stations, and hence assumptions over the distribution of data. A normal distribution is often
assumed, whereas data may be better described by a delta-distribution, quasi-poisson. Indeed, data may be
better modelled using the idea of conditionality and the negative binomial (e.g. O’Brien et al. (2004)).

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

5.57.3.1.2. Geographical distribution patterns

A comparative analysis of MEDITS and GRUND distribution patterns is presented in the following section
5.57.3.2 under the GRUND survey results.

5.57.3.1.3. Trends in abundance and biomass

Fishery independent information regarding the state of the giant red shrimp in GSA 10 was derived from the
international survey Medits. Figure 5.57.3.1.3.1 displays the estimated trend of A. foliacea abundance and
biomass standardized to the surface unit in GSA 10. Indices from Medits trawl-surveys show a fluctuating
pattern with two peaks in 1997 and 2005, but without any trend.

Drersity A folizeea 5410 (200-200m) - MediE Biomasz Ablzces GSA0(200:200m) - Medits
a0 -
3000 4
2800 A
2000 4 o
£ 1900 1 B
1000 107
50 A 5
0 T T T T r r T r \ o T T T T T T T T |
1992 1994 1995 1998 2000 2002 2004 2006 2008 2010 1992 1994 1995 1998 2000 2002 2004 2005 2008 2010
wears wears

Fig. 5.57.3.1.3.1 Trends in survey abundance and biomass indices standardized to the surface unit and
derived from Medits.

Medits indices were re-estimated based on the data obtained from the international data call. Such re-

estimated indices from Medits trawl-surveys show a fluctuating pattern with two peaks in 1997 and 2005, but
without any trend (Fig. 5.57.3.1.3.2).
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Fig. 5.57.3.1.3.2 Abundance and biomass indices of giant red shrimp in GSA 10.

5.57.3.1.4. Trends in abundance by length or age

The following Fig. 5.57.3.1.4.1 and 2 display the stratified abundance indices of GSA 10 in 1994-20009.
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Fig. 5.57.3.1.4.1 Stratified abundance indices by size, 1994-2001.
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Fig. 5.57.3.1.4.2 Stratified abundance indices by size, 2002-2009.

5.57.3.2. GRUND

5.57.3.2.1. Methods

Since 2003 Grund surveys (Relini, 2000) was conducted using the same sampler (vessel and gear) in the
whole GSA. Sampling scheme, stratification and protocols were similar as in Medits. All the abundance and
biomass data were standardised to the square kilometre, using the swept area method.
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5.57.3.2.2. Geographical distribution patterns

The geographical distribution pattern of the giant red shrimp has been studied in the area using trawl-survey
data, length frequency distribution analyses via modal component separation techniques and geostatistical
methods. The abundance of the whole population, as derived from both Medits and Grund surveys, was
higher in the southern part of the GSA, along the Calabrian coast (Fig. 5.57.3.2.2.1) as well as the abundance

of recruits (Fig. 5.57.3.2.2.2). The probability of find a nursery area was the highest in the same zone with a
high temporal continuity.
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Fig. 5.57.3.2.2.2 Maps of the abundance of the giant red shrimp recruits (left) and of the probability of

nursery localization (right) from Medits survey of 1997 and 2003 respectively. The contour of persistence
areas is also evidenced in the map of abundance.

5.57.3.2.1. Trends in abundance and biomass
Trends derived from the GRUND surveys are shown in Fig. 5.57.3.2.1.1. Abundance and biomass indices

show some peaks and fluctuations, but without any trend, as well as recruitment indices. Higher values are
recorded in 2003 and 2005. Although less varying, the pattern is similar to that observed in the Medits series.
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Fig. 5.57.3.2.1.1. Abundance and biomass indices of giant red shrimp in GSA 10 (bars indicate standard
deviations) derived from Grund surveys. Recruitment indices (N/km?) computed in the stratum 200-800 m
depth with standard deviation is also reported.

5.57.3.2.2. Trends in abundance by length or age

No trend in the mean length was observed in Medits survey (Fig. 5.57.3.2.2.1), nor at the third quantile
lengths, as obtained from the length structures of Grund time series from 1994 to 2006 (Fig. 5.57.3.2.2.2).
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Fig. 5.57.3.2.2.1 Mean length, variance and quantiles derived from the Medits length compositions in 1995-
2008.
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Fig. 5.57.3.2.2.2 Il Quantile derived from the GRUND length structures in 1994-2006.

The LFDs are rather varying throughout the Medits surveys, mainly for the recruitment strength that
determines a dominance of the juvenile component in the LFDs of 1995, 1997, 2003 and 2005, while in the

other years recruits are on average 30-50% of the total distribution (Fig. 5.57.3.2.2.3).
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Fig. 5.57.3.2.2.3 Cumulative frequencies of the Medits LFDs (in percentage) and box plots.

5.57.3.2.3. Trends in growth

No analyses were conducted during SGMED-10-02.

5.57.3.2.4. Trends in maturity

No analyses were conducted during SGMED-10-02.

5.57.4. Assessment of historic stock parameters

No analytical assessment of historic stock parameters was conducted.

5.57.5. Long term prediction

5.57.5.1. Justification

No forecast analyses were conducted.
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5.57.5.2. Input parameters

No forecast analyses were conducted.

5.57.5.3. Results

Given the preliminary state of the data and analyses SGMED-10-02 is not in the position to provide a short
term prediction of catch and stock biomass for giant red shrimp in GSA 10.

5.57.6. Scientific advice

5.57.6.1. Short term considerations

5.57.6.1.1. State of the spawning stock size

SGMED-10-02 is unable to provide any scientific advice of the state of the spawning stock given the
preliminary state of the data and analyses.

5.57.6.1.2. State of recruitment

SGMED-10-02 is unable to provide any scientific advice of the state of recruitment in relation to proposed
precautionary level given the preliminary state of the data and analyses.

5.57.6.1.3. State of exploitation

SGMED-10-02 is unable to provide any scientific advice of the state of exploitation given the preliminary
state of the data and analyses.
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5.58. Stock assessment of giant red shrimp in GSA 11

SGMED-10-02 did not assess this stock in 2010 but represents the assessment conducted by SGMED-09-02
in 2009 with few data updates (fisheries and surveys) where available and appropriate.

5.58.1. Stock identification and biological features
5.58.1.1. Stock Identification

No information was documented during SGMED-10-02.

5.58.1.2. Growth

No information was documented during SGMED-10-02.

5.58.1.3. Maturity

No information was documented during SGMED-10-02.

5.58.2. Fisheries
5.58.2.1. General description of fisheries

No information was documented during SGMED-10-02.

5.58.2.2. Management regulations applicable in 2009 and 2010

No information was documented during SGMED-10-02.

5.58.2.3. Catches

5.58.2.3.1. Landings

Tab. 5.58.2.3.1.1 lists the trend in reported landings by fishing technique. The data were reported to
SGMED-10-02 through the Data Collection Regulation. The landings were mainly taken by demersal otter
trawls.

Tab. 5.58.2.3.1.1 Annual landings (t) by fishing technique in GSA 11, 2004-2008. The data were reported
through the official DCR data call in 2010. No 2009 data are submitted by the Italian authorities.

SPECIES AREA COUNTRY FT LWL4  FT_LWLS FT_LVWLe 2002 2003 2004 2005 2006 2007 2008 2009

ARS | 11 TA 0TE DWSE 11
ARS 11 TA OTE  MDDWSP 314 171 129 82 56
Sum "314a" 171" 1297 82" 67
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5.58.2.3.2. Discards

According to information available to the SGMED-10-02 no catches of Aristaecomorpha foliacea were
discarded by the Italian fleet.

5.58.2.3.3. Fishing effort

The trends in fishing effort by fishing technique reported to SGMED-10-02 are listed in Tab. 5.58.2.3.3.1.

Tab. 5.58.2.3.3.1 Trends in annual fishing effort by fishing technique deployed in GSA 11, 2004-2008. No
2009 data are submitted by the Italian authorities.

AREA |COUNTRY FT_LVL4  FT LVLS FT _LVL6 WESSEL _LENGTH 2003 2004 2005 2006 2007 2008 2009

11 ITA FPO DEMSP WLO006 8227 1107
11 ITA FPO DEMSP VL0612 13379 69823 43856
11 ITA FPO DEMSP WL1213 16165 4731
11 ITA FYK DEMSP VL0006 0
11 ITA GMNS DEMSP WLO006 0 3350 2439
11 ITA GMS DEMSP VL0612 22701 54787 5413 44336 35469
11 ITA GMNS DEMSP WL1213 5248 39173 9368 7130 19393
11 ITA GTR DEMSP VL0006 5465 5388 4328
11 ITA GTR DEMSP Wiogl2 38115 B26536 176487 116344
11 ITA GTR DEMSP V01218 1814 54332 19069 75188 64023
11 ITA LHP-LHM CEP WLO006 4303 1131
11 ITA LHP-LHM CEP VL0612 3065 2611 9764 3353
11 ITA LHP-LHM CEP WL1213 12237 4371
11 ITA LHP-LHM FINF VL0612 3480
11 ITA LLD LPF WL1213 6694

11 ITA LLD LPF VL2440 1375

11 ITA LLS DEMF WLO006 228 2263 0
11 ITA LLS DEMF VL0612 50046 61709 4253 76836 29234
11 ITA LLS DEMF WL1213 3453 34489 20040 43290 25525
11 ITA LLS DEMF VL2440 13170

11 ITA oTB DEMSP WL1213 73368 77835 108342 93470
11 ITA OTB DEMSP VL1824 66067
11 ITA oTB DEMSP WL2440 22082
11 ITA OTB MDDWSP V01218 152444 8561
11 ITA oTB MDDWSP WL1s24 115969 188926 141391 193883 33045
11 ITA OTB MDDWSP VL2440 213246| 234872 190232 187054 126564
11 ITA P5 SPF WL1213 4109

5.58.3. Scientific surveys

5.58.3.1. Medits

5.58.3.1.1. Methods

Based on the DCR data call, abundance and biomass indices were recalculated. In GSA 11 the following
number of hauls was reported per depth stratum (s. Tab. 5.58.3.1.1.1).
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Tab. 5.58.3.1.1.1. Number of hauls per year and depth stratum in GSA 11, 1994-2009.

STRATUM 1994 19395 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
G5A11 010-030 16 18 21 21 21 20 13 17 20 18 17 17 13 13 17 18
G5A11 050-100 25 21 22 22 20 22 22 24 13 13 18 21 13 20 13 20
GSALL_100-200 20 23 30 31 31 30 29 30 24 24 24 24 24 24 22 24
G5A11 200-500 33 29 29 26 25 27 24 23 20 24 21 20 20 20 21 19
G5A11 500-800 23 16 21 25 25 24 27 26 16 14 15 14 16 17 16 16

Data were assigned to strata based upon the shooting position and average depth (between shooting and
hauling depth). Few obvious data errors were corrected. Catches by haul were standardized to 60 minutes
hauling duration. Hauls noted as valid were used only, including stations with no catches of hake, red mullet
or pink shrimp (zero catches are included).

The abundance and biomass indices by GSA were calculated through stratified means (Cochran, 1953;
Saville, 1977). This implies weighting of the average values of the individual standardized catches and the
variation of each stratum by the respective stratum areas in each GSA:

Yst =X (Yi*Ai)/ A
V(Yst) = = (Ai? * si 2/ ni) / A2

Where:
A=total survey area
Ai=area of the i-th stratum
si=standard deviation of the i-th stratum
ni=number of valid hauls of the i-th stratum
n=number of hauls in the GSA
Yi=mean of the i-th stratum
Y st=stratified mean abundance
V(Yst)=variance of the stratified mean

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

It was noted that while this is a standard approach, the calculation may be biased due to the assumptions over
zero catch stations, and hence assumptions over the distribution of data. A normal distribution is often
assumed, whereas data may be better described by a delta-distribution, quasi-poisson. Indeed, data may be
better modelled using the idea of conditionality and the negative binomial (e.g. O’Brien et al. (2004)).

Length distributions represented an aggregation (sum) of all standardized length frequencies (subsamples
raised to standardized haul abundance per hour) over the stations of each stratum. Aggregated length

frequencies were then raised to stratum abundance * 100 (because of low numbers in most strata) and finally
aggregated (sum) over the strata to the GSA.

5.58.3.1.2. Geographical distribution patterns

No analyses were conducted during SGMED-10-02.

5.58.3.1.3. Trends in abundance and biomass
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Fishery independent information regarding the state of the giant red shrimp in GSA 11 was derived from the

international survey Medits. Figure 5.58.3.1.3.1 displays the estimated trend in giant red shrimp abundance
and biomass in GSA 11.
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Fig. 5.58.3.1.3.1 Abundance and biomass indices of giant red shrimp in GSA 11.

5.58.3.1.4. Trends in abundance by length or age

The following Fig. 5.58.3.1.4.1 and 2 display the stratified abundance indices of GSA 11 in 1994-20009.
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Fig. 5.58.3.1.4.1 Stratified abundance indices by size, 1994-2001.
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Fig. 5.58.3.1.4.2 Stratified abundance indices by size, 2002-2009.

5.58.3.1.5. Trends in growth

No analyses were conducted during SGMED-10-02.

5.58.3.1.6. Trends in maturity
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No analyses were conducted during SGMED-10-02.

5.58.4. Assessment of historic stock parameters

SGMED-10-02 did not undertake any analytical assessment.

5.58.5. Long term prediction
5.58.5.1. Justification

No forecast analyses were conducted.

5.58.5.2. Input parameters

No forecast analyses were conducted.

5.58.5.3. Results

Given the preliminary state of the data and analyses SGMED-10-02 is not in the position to provide a long
term prediction of catch and stock biomass for giant red shrimp in GSA 11.

5.58.6. Scientific advice

5.58.6.1. Short term considerations

5.58.6.1.1. State of the spawning stock size

SGMED-10-02 is unable to provide any scientific advice of the state of the spawning stock given the
preliminary state of the data and analyses.

5.58.6.1.2. State of recruitment

SGMED-10-02 is unable to provide any scientific advice of the state of the recruitment given the preliminary
state of the data and analyses.

5.58.6.1.3. State of exploitation

SGMED-10-02 is unable to provide any scientific advice of the state of the exploitation given the
preliminary state of the data and analyses.
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5.59. Stock assessment of giant red shrimp in GSAs 15 and 16

SGMED-10-02 did not assess this stock in 2010 but represents the assessment conducted by SGMED-09-02
in 2009 with few data updates (fisheries and surveys) where available and appropriate.

5.59.1. Stock identification and biological features
5.59.1.1. Stock Identification

No information is available to the SGMED-10-02 on stock unity in the area and thus the stock was assumed
to be confined within the boundaries of the GSA 15 and 16 also according recommendations made by
SGMED-09-01.

5.59.1.2. Growth and natural mortality

Considering the northern sector of the Strait of Sicily (GSA 15 and 16) the observed maximum length was
70 mm. After age slicing with the parameters estimated by CNR-IAMC (2009; Tab. 5.59.1.2.1), the
maximum estimated age in years in the exploited part of the stock resulted to be 6 years. The growth
parameters estimated in the past for the Strait of Sicily are reported in Tab. 5.59.1.2.1 for comparative
purposes.

During SGMED-09-02 new parameters were estimated in order to allow a better performance of the VIT
approach. These new parameters, had a higher L;,r and lower k than the parameters given by the data call, but
were nevertheless characterised by a very similar growth performance (see @’ column in Tab. 5.59.1.2.1), as
obtained by the Powel-Wetherall method (linf) and the ELEFAN “K scan” routine (K). The data used for this
application were the length frequency distributions collected in trawl surveys from 1994 to 2008. Parameters
were then estimated by the package FISAT II (Gayanilo et al., 2005).

Tab. 5.59.1.2.1 Von Bertalanffy growth function, growth performance index and length-weight relationship
parameters in the Strait of Sicily (GSA 15 and 16) (Li,r as CL in mm).

REeference Sex Linf K ta Li-D a ]
Ragonese gt af Females | 655 067 | 0.28 | 3459 i i
(1994) Iales 41.5 096 028 3218 i i
Can et al. (2002) Females fi5.5 0.67 i 3459 i i

A ANV (2008), Females | 62.24 0.65 005 | 3401 o.ooZ | 2507

Red’s Project Males | 4031 | 0.79 | -044 | 3.108 | 0.002 | 2618
0.00176-|2.51-
Ragonese & al Females| 653 | 052 | -0.23 | ;.00 |n'n2in |2.56
(2004) 0.00116-|2.65-
Males f f f i |ooo13s |2.69

CNR-IAMC
(2009) Females | 6166 | 078 | 022 | 5,459 |nonig |25884
Males | 4195 | 0,70 | 0,18 | 3.091 |0.0010 |2.7456
SCGMED 02 09 Females | 689 | 0.6l | 02 | 3462 |0.0013 |2.636

5.59.1.3. Maturity

Although spawning in A. foliacea occurs from spring till autumn in the Strait of Sicily, maturity peaks in
summer (Ragonese and Bianchini, 1995). According to Ragonese et al. (2004) the length at 50% of maturity
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is 42 mm CL in females and 30-33 mm CL in males. The most recent assessment of maturity ogive was
given by CNR-IAMC (2009), with Lsy, = 37.17 (es = 0.108) mm CL and slope g = 0.541 (es = 0.028) in
females and Lsg, = 27.41 (es = 0.0.037) mm CL and slope g = 0.988 (es = 0.031) in males.

5.59.2. Fisheries
5.59.2.1. General description of fisheries

The giant red shrimps is a relevant target species of the Sicilian and Maltese trawlers and is caught on the
slope ground during all year round, although landing peaks are observed in summer. A.foliacea is fished
mainly in the central - eastern side of the Strait of Sicily, whereas in the western side it is substituted by the
blue and red shrimp, Aristeus antennatus. A rough delimitation of the most important fishing grounds of red
shrimps in the Strait of Sicily is reported in Ragonese (1989) (Fig. 5.59.2.1.1). However, due to reduction of
catch rates since 2004, some trawlers based in Mazara del Vallo, which is the main fleet in the area, recently
moved to the eastern Mediterranean (Aegean and Levant Sea) to fish red shrimps (Garofalo et al., 2007).

1 4S°*

k- g

Fig 5.59.2.1.1 Main fishing grounds of red shrimps in the Strait of Sicily according to Ragonese (1989).

In Maltese waters, trawlers targeting the giant red shrimp A. foliacea within the 25 nm fisheries management
zone trawl either to the north / north-west of the Island of Gozo, or to the west / south-west of Malta, at
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depths of about 600 m. Detailed maps of the trawling grounds for Maltese Fisheries Management Zone
(FMZ), including a wide part of GSA 15 will soon be available in Camilleri et al. (in press).

In terms of fishing gear, the Italian and Maltese trawlers operating in the Strait of Sicily use the same
typology of trawl net called “Italian trawl net”, which is a type of otter trawl. Although some differences in
material between the net used in shallow waters (“banco” net, mainly targeting shelf fish and cephalopods)
and that employed in deeper ones (“fondale” net, mainly targeting deep water crustaceans) exist, the Italian
trawl net is characterized by a low vertical opening (up to 1.5 m) with dimensions changing with engine
power (Fiorentino et al., 2003). Using this gear, giant red shrimps are frequently caught together with
Norway lobster (Nephrops norvegicus), large sized deep water pink shrimp (Parapenaeus longirostris), the
more rare blue and red shrimp (Aristeus antennatus) as well as large hake (Merluccius merluccius).

5.59.2.2. Management regulations applicable in 2009 and 2010

At present there are no formal management objectives for giant red shrimp fisheries in the Strait of Sicily. As
in other areas of the Mediterranean, the stock management is based on control of fishing capacity (licenses),
fishing effort (fishing activity) and technical measures (mesh size and area/season closures). In addition, a
compulsive fishing ban for 30 days was adopted by Sicilian Government (August - September). No
minimum landing sizes have been established for this species (EC 1967/06).

In Maltese waters there are no closed seasons, however in order to limit the over-capacity of fishing fleet,
Maltese fishing licenses have been fixed at a total of 16 trawlers since 2000. Eight new licences were
however issued in 2008, a move made possible under EU law by the reduction of the capacities of other
Maltese fishing fleets. Moreover, the Maltese Islands are surrounded by a 25 nautical miles (nm) fisheries
management zone, where fishing effort and capacity are being managed by limiting vessel sizes, as well as
total vessel engine powers (EC 813/04; EC 1967/06). Trawling is allowed within this designated
conservation area, however only by vessels not exceeding an overall length of 24 m. Such vessels fishing in
the management zone hold a special fishing permit in accordance with Article 7 of Regulation (EC) No
1627/94, and are included in a list containing their external marking and vessel's Community fleet register
number (CFR) to be provided to the Commission annually by the Member State. Moreover, the overall
capacity of the trawlers allowed to fish in the 25 nm zone can not exceed 4,800 kW, and the total fishing
effort of all vessels is not allowed to exceed an overall engine power and tonnage of 83,000 kW and 4,035
GT respectively. The fishing capacity of any single vessel with a license to operate at less than 200 m depth
can not exceed 185 kW. In addition, the use of all trawl nets within 1.5 nm of the coast is prohibited
according to EC regulation 1967/2006, although a transitional derogation is at present in place until 2010.

In terms of technical measures, the EC regulation 1967/2006 fixed a minimum mesh size of 40 mm for
bottom trawling of EU fishing vessels (Italian and Maltese trawlers). Mesh size had to be modified to square
40 mm or diamond 50 mm in July 2008, however derogations are possible up to 2010.

In addition to these management measures, the protection of spawning grounds has been suggested to be one
of the most effective management approaches to enhance recruitment whilst maintaining the reproductive
potential of the populations. Similarly, reducing fishing effort on juveniles is vital if stocks are to be
harvested at maximum sustainable yield, in particular when juveniles are vulnerable to unselective fishing
gears. The location of nursery and spawning areas of A. foliacea was recently identified using MEDITS trawl
survey data from GSA 15 (2003-2007). The distribution of mature and immature individuals of N.
norvegicus and A. foliacea was however found to be patchy, with sites distributed throughout the waters
lying to the west / northwest of the Maltese Islands (Fig 5.59.2.2.1 and Fig 5.59.2.2.2). This makes difficult
the designation of a single protected area for protecting the vulnerable life cycle stages of this species.
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Fig. 5.59.2.2.1: Map of GSA 15, showing distribution of normalised density indices for immature A.
foliacea.
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Fig. 5.59.2.2.2: Map of GSA 15, showing distribution of normalised density indices for mature A. foliacea.

5.59.2.3. Catches

5.59.2.3.1. Landings
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Yield of the Italian trawlers in 2006 was about 1,424 t decreasing to 1,260 t in 2008. The Maltese trawlers
landed between 18 t and 42 t during 2004-2009.

Tab. 5.59.2.3.1.1 Landings (t) by year and major gear types, 2004-2009 as reported through DCF. Italian
authorities did not submit 2009 data.

SPECIES AREA COUNTRY FT_LVL4 FT_LVLS FT_LVLe 2002 2003 2004 2005 2006 2007 2008 2009

ARS | 15  MAL OTE  MDDWSP 18
ARS | 15 MAL OTB  MDDWSP 405XX 26 34 27 42
ARS | 16 TA OTB  DWSP 23 967
ARS | 16 TA OTE  MDDWSP 786 1247 1424 1541 293
Sum " 786 1288 145071575 1287”7 a2

The most recent Italian and Maltese data were collected within the framework of the DCR. Available
information is considered feasible by the experts attending the working group.

In GSA 15 about 704 tonnes of fish were landed in 2007. The most landed species in terms of weight were
Thunnus thynnus (34%), Coryphaena hippurus (25%), Xiphias gladius (19%). These species together
constitute about 78 % of the total landed catch in 2007. A. foliacea was the most landed crustacean by total
weight, making up 1.3% of catches. The following table summarises the percentage distribution of landings
estimated through sales vouchers.

Tab. 5.59.2.3.1.2 Landed catch for GSA 15 in 2007 estimated through sales vouchers (from Malta Technical
Report 2007).

Yo
importance
Species of total catch
Thumans Heoms 42
Caryphasna Rippris 252
Xiplias gladius 19.3
S fus Bladmialle 1.&
Boaps baops 1.5
Seorpaena soraf 1.4
Aristaeomorpl fBliccac 1.3
Frimephelus spp. 1.3
Others 14.0
Grand Total 1N%

Regarding length compositions of landings, information is only available for Sicilian vessels (Fig.
5.59.2.3.1.1). Data were considered representative since the 3™ quarter of 2005, when a sampling scheme
allowing a realistic raising of the sampled catches to the total ones was adopted (SIBM, 2005).
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Fig. 5.59.2.3.1.1 Yearly length structure of giant red shrimp landings (females) in absolute numbers of

Sicilian trawlers (GSA 16).

5.59.2.3.2. Discards

According to information available to the SGMED-10-02 no catches of red shrimp were discarded by Italian
trawlers. An assessment of the discards made by the Maltese fishing industry was carried out in 2005.
Results showed that there is no discard practice amongst boats smaller than 10 m and that for larger boats the
discard rate is negligible (average 4.7%). More detailed information on volume and species composition of
the discards of vessels larger than 10 m by gear type and fleet segment is at present being compiled under the
new Data Collection Framework. The bottom otter trawl fleet is being monitored monthly since January

2009, however preliminary analyses are still not available.

5.59.2.3.3. Fishing effort

The trends in fishing effort by year and major gear type is listed in Tab. 5.59.2.3.3.1 and shown in Fig.

5.59.2.3.3.1 in terms of GT*days for the otter trawls.
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Fig. 5.59.2.3.3.1 Fishing effort in terms of GT*days of trawlers targeted to demersal species in GSAs 15 and
16 as reported in 2009 through the DCR.
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Tab. 5.59.2.3.3.1 Annual effort of trawlers as Kw*days by country and vessel length in GSAs 15 and 16,
2004-2009 as reported through the DCF in 2010. No 2009 data were submitted by the Italian authorities.

AREA COUNTRY FT_LWLE  FT_LWLS FT_LVLG6 WESSEL_LENGTH 2003 2004 2005 2006 2007 2008 2009

15 MAL FPO DEMF L0006 4594
15 nMAL FRO DEMF WiLoo1z2 49249

15 MAL FPO DEMF WLOG12 27061
15 nAL FPO DEMF Wi1224 1522

15 nMAL GMES DEMF WLoo1z 1830 4373

15 MAL GMNS DEMF WL1224 291

15 nMAL GMNS DEMF 16D20 WLoooGe 348
15 MAL GMS DEMF 16D20 VL0612 1058
15 nMAL GMNS SLPF 16D20 WLoooG 301
15 MAL GMS SLPF 16D20 WLOG12 303
15 nMAL GTR DEMF WiLoo1z2 8364 6899 19700 14197

15 MAL GTR DEMF WL1224 5316 1452 1024 164

15 nMAL GTR DEMF Wil2440 209

15 MAL GTR DEMF 16D20 L0006 1222
15 nAL GTR DEMF 16D20 WLO612 2952
15 nMAL LA SLPF WLoo12 54906 35688 46987

15 MAL LA SLPF VL0612 65405
15 nMAL LA SLPF VL1218 130081
15 MAL LA SLPF WL1224 148455 160437 128657

15 nMAL LA SLPF VL1824 34808
15 MAL LA SLPF L2440 12272

15 nMAL LHM CER WLoooG 1729
15 MAL LHM CEP WLoo12 9437

15 nMAL LHM CER WLD612 2500
15 nAL LHM CEP WLiz224 238

15 nAL LHM FINF Wiloolz 5406 67

15 nMAL LHM FINF WL1224 1352

15 MAL LHM LPF WLoo12 9102

15 nMAL LHM LPF VL1224 403

15 MAL LLD LPF L0006 1971
15 nMAL LLD LPF WLoo1z2 92350 107473 195062

15 MAL LLD LPF WLOG12 202557
15 nMAL LLD LPF VL1218 199948
15 MAL LLD LPF WL1224 420481 330062 299467

15 nMAL LLD LPF VL1824 185676
15 nAL LLD LPF WLl2440 41731 12365 7811 41358
15 MAL LLS DEMF WLOO0G 5242
15 nMAL LLS DEMF WLoo12 47773 B2092 81472 141656

15 mMAL LLS DEMF WLoG12 101973
15 nMAL LLS DEMF VL1218 40027
15 MAL LLS DEMF WL1224 79870 T3824 79442 68450

15 nMAL LLS DEMF VL1824 8556
15 MAL LLS DEMF L2440 13204 3775 634
15 nMAL LTL LPF WLoooG 1179
15 MAL LTL LPF WLoo12 13009 8073

15 nMAL LTL LPF WLD612 3270
15 nAL LTL LPF WLiz224 13100 2137

15 MAL LTL LPF Wiz2440 209

15 nMAL oTs MDDWSP WL1224 128047 133167 201767 352184

15 MAL oTBe MDDWSP L2440 1730 10742 339030 30358

15 nMAL oTB MDDWSE 405XX VL1824 340113
15 MAL oTB MDDWSP  40SKX L2440 597392
15 nMAL PS5 LPF Wil2440 13920

15 nAL PS LPF 14D16 WLl2440 15442
15 MAL PS5 SPF WLoo1z2 5490

15 nMAL PS SPF WL1224 35413

15 MAL Ps SPF 14D16 VL0612 373
15 nMAL PS5 SPF 14D16 VL1218 14890
15 MAL Ps SPF 14D16 WL1s24 14320
15 nMAL SB-5V DEMF WLoooG 286
15 nAL SB-SV DEMF WLoo1z2 2343 1334

15 MAL SB-5V DEMF WLoG12 679
15 nMAL SB-5W DEMF WL1224 164

15 MAL TEE DEMF WLoo12 433

15 nMAL TBB DEMF WLD612 82
15 MAL TEE DEMF WL1224 1292

16 ITA WLD612 3886 417

16 ITA GTR DEMISP WLoooG 8348 9373 12285

16 ITA GTR DEMSP WLoG12 1643944 173522 76073 103953 103352

16 ITA GTR DEMISP VL1218 25926 F720 23894 188638 8189

16 ITA GTR DEMSP WL1824 1420

16 ITA LHP-LHM CER WLoooG 525 1162

16 ITA LHP-LHM FINF WLOG12 18931 16553 14573 15019 21934

16 ITA LHP-LHM FINF VL1218 641

16 ITA LLD LPF VL1218 12401 3300 2324 3435 163936

16 ITA LLD LPF Wilg24 36304 5756 1029 78320 12919

16 ITA LLS DEMF WLoooG 1022 3942 1394

16 ITA LLS DEMF VL0612 26733 58661 12698 57631 9512

16 ITA LLS DEMF VL1218 21984 1640 3115 62773 18439

16 ITA LLS DEMF WL1s24 1870

16 ITA oTB DEMSP VL1218 210042 238629 272220 263191

16 ITA QT DEMISP WLls24 54367 13425 337440

16 ITA oOTB DEMSP Wi2440 693213

16 ITA oTB DWSP VL1824 15246

16 ITA oTBe DWsP L2440 41113

16 ITA oTB MDDWSP VL1218 285378 4336

16 ITA oTB MDDWSP WL1s24 377930 418914 434834 5493867 93543

16 ITA oTB MDDWSP Wil2440 1E+06 1E+06 442196 1E+06 225904

16 ITA oTM MDPSP WL1s24 21511 26555 41732

16 ITA OTM MDPSP Wi2440 5306 9096

16 ITA ] LPF VL1824 9763

16 ITA Ps SPF L0006 397

16 ITA PS5 SPF WLD612 8471 670 3127

16 ITA Ps SPF w1218 1772 1997 1355 2354

16 ITA PS5 SPF VL1824 17339 12429 7349 39307 11625

16 ITA PTM SPF WL1s24 19612 72116 107330 38857
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5.569.3. Scientific surveys

5.59.3.1.

5.59.3.1.1. Methods

In GSA 15 and 16 the following number of hauls was reported per depth stratum (s. Tab. 5.59.3.1.1.1).

Tab. 5.59.3.1.1.1 Number of hauls per year and depth stratum in GSAs 15 and 16, 1994-2009.

STRATUM

1934 19395 1396 1997 1938 1939 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

G5415_010-050
G5415 050-100
G5A15_100-200
G5A15_200-500
G5A15 500-800
G54l _010-050
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G54l _200-500
G54A16 500-500
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12
12
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11
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15
10
15
11
23
21
27
38

Data were assigned to strata based upon the shooting position and average depth (between shooting and
hauling depth). Few obvious data errors were corrected. Catches by haul were standardized to 60 minutes
hauling duration. Hauls noted as valid were used only, including stations with no catches of hake, red mullet

or pink shrimp (zero catches are included).

The abundance and biomass indices by GSA were calculated through stratified means (Cochran, 1953;
Saville, 1977). This implies weighting of the average values of the individual standardized catches and the

variation of each stratum by the respective stratum areas in each GSA:

Yst=X (Yi*Ai) /A

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

Where:

A=total survey area

Ai=area of the i-th stratum

si=standard deviation of the i-th stratum
ni=number of valid hauls of the i-th stratum
n=number of hauls in the GSA

Yi=mean of the i-th stratum

Y st=stratified mean abundance
V(Yst)=variance of the stratified mean

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

Yst + t(student distribution) * V(Yst) / n

It was noted that while this is a standard approach, the calculation may be biased due to the assumptions over
zero catch stations, and hence assumptions over the distribution of data. A normal distribution is often



assumed, whereas data may be better described by a delta-distribution, quasi-poisson. Indeed, data may be
better modelled using the idea of conditionality and the negative binomial (e.g. O’Brien et al. (2004)).

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

5.59.3.1.2. Geographical distribution patterns

No analyses were conducted during SGMED-10-02. However some information on aggregates of female
spawners have been reported by Ragonese and Bianchini (1995).These are shown in Fig. 5.59.3.1.2.1 below.

Fig. 5.59.3.1.2.1 Spawning areas of female according to Ragonese and Bianchini (1995).

5.59.3.1.3. Trends in abundance and biomass

Fishery independent information regarding the state of the giant red shrimp in GSAs 15 and 16 was derived
from the international surveys MEDITS. Fig. 5.59.3.1.3.1 and Fig. 5.59.3.1.3.2 indicate the stock to vary
without an evident trend in the last year (2002-2008). However, the abundance and biomass of giant red
shrimp consistently increased in both GSAs since 2007.
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Fig. 5.59.3.1.3.1 DI in N/km* (MEDITS survey data) in GSAs 15 and 16 for female A. foliacea. Only slope
grounds were considered (201-800 m).
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Fig 5.59.3.1.3.2. BI in kg/km® (MEDITS survey data) in GSAs 15 and 16 for female A. foliacea. Only slope
ground was considered (201-800 m).

The trend in abundance and biomass as re-estimated by SGMED-10-02 are shown in Figures 5.59.3.1.3.3
and 5.59.3.1.3.4 for GSAs 15 and 16.
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Fig. 5.59.3.1.3.4 Abundance and biomass indices of giant red shrimp in GSA 15.
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Fig. 5.59.3.1.3.5 Abundance and biomass indices of giant red shrimp in GSA 16.

5.59.3.1.4. Trends in abundance by length or age

Fig. 5.59.3.1.4.1 displays the stratified abundance indices (strata d and e) of giant red shrimp in GSAs 15 and
16 in 2002-2009.
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Fig. 5.59.3.1.4.1 Stratified abundance indices by size class in GSAs 15 and 16, 2002-2009.
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Figure 5.59.3.1.4.2 displays the stratified abundance indices of giant red shrimp in GSA 16 in 1994-2001.
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Fig. 5.59.3.1.4.2 Stratified abundance indices by size class in GSA 16, 1994-2001.

5.59.3.1.5. Trends in growth

No analyses were conducted during SGMED-10-02.

5.59.3.1.6. Trends in maturity

No analyses were conducted during SGMED-10-02.

5.59.4. Assessment of historic stock parameters

5.594.1.

5.59.4.1.1. Justification
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Method 1: SURBA




The availability of length frequency distribution (LFD) time series (2002-2008 for GSA 15 and 1994-2008
for GSA 16) from trawl survey data allowed the reconstruction of the evolution of main stock parameters
(recruitment and spawning stock biomass indices, as well as fishing mortality rates) of giant red shrimps in
the GSA 15 and 16 by using the SURBA software package. Since females reach the largest size and they are
more sensitive to fishery pressure, analyses were carried out only on the female fraction, which represented
about 70% of the commercial catches (Gancitano et al., 2008).

Firstly the LFD by sex from the MEDITS trawl surveys was corrected by including the data for the
individuals with unidentified sex. This was based on the sex ratio per size class. The corrected LFDs by sex
for each GSA were then converted in numbers by age group using the subroutine “age slicing” as
implemented in the software package LFDA (Kirkwood et al., 2001). Secondly we estimated the mean
weight and maturity at age using VBGF and natural mortality at age (PROBIOM excel sheet as implemented
by Abella in SGMED-09-01) for the SURBA software to run the analysis. Then the numbers at age were
used to estimate time series of fishing mortality rates, as well as recruitment and SSB indices. This was done
due to the difficulties in obtaining feasible information from commercial fisheries data, especially from GSA
15 where length frequencies distributions from landings do not exist. For GSA 16 data from commercial
fisheries were only available since 2002, when the DCR regulation (EC 1639/01; EC 1581/04) was
implemented, although data were considered reliable since 2005.

5.59.4.1.2. Input parameters

The input parameters are reported in Tab. 5.59.4.1.2.1.

Tab. 5.59.4.1.2.1 Biological parameters used for SURBA analyses for giant red shrimp (females) in the Strait
of Sicily (GSAs 15 and 16).

Growth maturity weight
Lin K to Lm g a b
68.9 0.61 -0.2 37.17 0.541 0.0016 | 2.5884

A declining value of M with age instead of a constant value was used based on the outcome of discussions
held at SGMED-09-01, where the experts concluded such an approach is necessary considering the early age
of first capture and the massive catch of juveniles characterised by higher M rates in most of the
Mediterranean fisheries. Natural mortality rates by age were thus calculated according to the ProBiom model
developed by Abella et al. (1997), based on Caddy (1991).

The values by age used in the analysis are given in Tab. 5.59.4.1.2.2. The age slicing in GSA 15 produced
only 4 age groups (up age 3+).

Tab. 5.59.4.1.2.2. Values by age used for SURBA analyses for giant red shrimp (females) in GSAs 15 and
16.

Age 1 | 2 3 4 5+
Matural mortality atage Daz (030 | 023 [0.1% (017 | 014
Iiatunta at age paoo (1.0 1.0 1.0 1.0 1.0
Weight at age 1044 | 34.95 | 5648 [ 7097 | 7972 | 855
Catchability coefficient 0.4 1.0 1.0 1.0 1.0 1.0

5.59.4.1.3. Results
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State of adult / juvenile abundance:

Figures 5.59.4.1.3.1 and 5.59.4.1.3.2 combining GSAs indicate the stock to vary without an evident trend in
the last year (2002-2007), although SSB reached its highest level in 2008 compared with the last 6 years.
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Abundance index
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Fig. 5.59.4.1.3.1 SSB in kg/km® (MEDITS survey) in GSAs 15 and 16 from SURBA. Only slope grounds
were considered (201-800 m).

Considering only the GSA 16 where the time series is longer (1994-2007), SSB shows stable low level since
2001.
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Fig. 5.59.4.1.3.2 SSB in kg/km® (MEDITS survey), as median of SURBA bootstrapped values, in GSAs 15
and 16. Only slope grounds were considered (201-800 m).

Survey indices in 2007 indicate the recruitment level to have recovered to average levels following a sharp
drop in 2006 (Fig. 5.59.4.1.3.3 and 5.59.4.1.3.4).
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Fig. 5.59.4.1.3.3 Recruits n/km* (MEDITS survey) in GSAs 15 and 16 from SURBA analysis.
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Fig. 5.59.4.1.3.4. Recruits n/km? (MEDITS survey), as median of SURBA bootstrapped values, in GSAs 15
and 16. Only slope ground was considered (201-800 m).

The stability of recruitment indices in the last years is also confirmed by the analysis of the longer series
from GSA 16.

The values of F (age 1-3) in GSA 16 from 2000 to 2004 remains stable around 0.83 (SD=0.06). Time series
from GSA 15 is still no long enough to evaluate any trend (Fig. 5.59.4.1.3.5.).
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Fig. 5.59.4.1.3.5. Development of fishing mortality in GSAs 15 and 16.
5.59.4.2. Method 3: VIT

5.59.4.2.1. Justification

According to the SGMED-08-03, an approach assuming a steady state (pseudocohort) was used, keeping
separate the available years (2006, 2007 and 2008). Cohort (VPA equation) and Y/R analysis as

implemented in the package VIT4win were used (Lleonart and Salat, 2000). Data were derived from the
DCR data call.

5.59.4.2.2. Input parameters

The parameters used in the analysis are reported in Tab. 5.59.4.2.2.1. No discard data were included as those
were considered negligible. Analysis were carried out on the landings of the Italian trawlers which contribute
to more than 97% of the total yield in the GSAs 15 and 16 (Tab. 5.59.2.3.1.1). Since females reach larger

size than males and amount to more than 75% of landings in weight (Gancitano et al., 2008), females
parameters were used to asses stock exploitation.

Natural mortality and maturity by size are shown in Fig. 5.59.4.2.2.1.
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Fig. 5.59.4.2.2.1 Natural mortality (M) and maturity by length (CL) in females of giant red shrimp in the

Strait of Sicily.

Tab. 5.59.4.2.2.1 Absolute number by length class (CL in mm) of females landed by year in the Strait of

Sicily.

CL (mm)
13
20
22
24
2
28
30
32
34
36
38
41
432
44
46
43
a0
52
54
Y
58
fi
fiZ
fi4
A6

Total

106
0
0
237TIL
FI2TH
475551
115555
127366
127366
31831
31831
379236
1142354
3044003
54896558
B012676
4499250
4328759
3934095
2702964
2027310
q04016
TA042E
359591
0
0

2007
1147734
21270848
1890514
3623983
3145768
1318593
842297
532439
470685
408599
181206
7119549
3151518
4435325
44 54360
4313970
2884055
38783 TT
4431251
24 568775
BEZTIS
Ja1051
ST
446163
110053

208
0
100309
100309
305050
215550
341753
2568323
55258
41614
1459146
243825
327251
2740592
3064386
B327938
54444 86
1190394
1o51100
1345141
1555210
1546338
1128533
15159435
T12475
101305

I7516461 49397373 30662413
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5.59.4.2.3. Results

Fishing mortality rates (F) by size of female giant red shrimps caught by trawlers in GSAs 15 and 16 are
shown in Fig. 5.59.4.2.3.1.
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a1
I

Fig. 5.59.4.2.3.1 Fishing mortality by size size of female giant red shrimps caught by trawlers in GSA 15 and
16.

The reconstructed yields obtained by the VIT package are virtually equal to the observed ones. Absolute
recruitment estimation and other major results of the VIT analysis, including current mortality rates, are
listed in Tab. 5.59.4.2.3.1.

Tab. 5.59.4.2.3.1. The main results of VIT analysis.

Y oenr 2006 12007 2008 | Median

Fecostructed yield (&) | 1424 |[1540]1260] 1424

Biomass at sea{t) |1883|1825]1721] 1825

SAEB at sea () 1415]1307]) 15304 1307

Eecrutrnent (ml) | 738|953 628 738

Mean 7 over all sizes [0.959]0.9585|0.943] 0,955

Mean F over all aazes |0.733|0.806)0 774 0.774
Ilean F (1-3 age
aroups) 0.579|1 0100 849 0879

5.59.5. Long term prediction

-930 -



5.59.5.1. Method 1: Y, B and SSB per recruit according to the VIT package

5.59.5.1.1. Justification

The VIT approach to Biomass and Yield per recruit analysis has been applied in order to analyse the stock
production with increasing exploitation under equilibrium conditions.

Y¥Ring

—_—0E 2007 ——--"2208

1
k2

T T T T T T T T
[} [} —y —y —y —y — —y —y —y —y —
o0 o - [} [N} Lo n [} | o0 o

20 A

Factor of cument F

Fig. 5.59.5.1.1.1. Yield per recruit varying current fishing mortality (Fc) by a multiplicative factor according
to the VIT package. Analyses deal with pseudo-cohorts 2006, 2007 and 2008.

Assuming no variation in the exploitation pattern, the main result of Y/R analysis in terms of current F and
optimal ones are reported in Tab. 5.59.5.1.1.1.

Tab. 5.59.5.1.1.1 Estimation of current F, as F,.,, and optimal ones, as F ,x and Fy;, by pseudo cohorts
according to VIT package. Median values are reported in bold.

Fishing mortalities 2004 2007 2008
Feurrent .74 0.506 07733
Froax 0.913 0451 [.476

FO.1 0.542 0.252 0.203

Comparing current F with BRP according to the obtained by VIT steady state VPA, a overfishing was clearly
detected.

5.59.5.2. Method 2: Y, B and SSB per recruit according to the Yield package

5.59.5.2.1. Justification

Availability of biological parameter and length at first capture information allows the simulated
quantification of likely changes in Y, B and SSB per recruit as a function of fishing mortality (F) with the
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Yield package (Branch et al., 2001). The package was also used to calculate a probability estimation of BRP
(Fmax and FO.I)-

5.59.5.2.2. Input parameters

All parameters were converted from Carapace Length (CL) in mm to Total Length (TL) by using the relation
given by Gancitano (Pers. Com.):

TL (mm) = 2.678 CL (mm) + 28.564

The new parameters were subsequently converted in terms of cm and g. A guess estimate of uncertainty in
terms of coefficient of variation was added to each parameter (Tab. 5.59.5.2.2.1). The natural mortality rate
was assumed constant at M=0.40 (Ragonese et al., 2004). Stock-recruitment relationship was not used, and
instead recruitment was assumed to be constant with a random variability among years of CV=0.4.

Tab. 5.59.5.2.2.1. Parameters used for stock assessment through Yield approach. Lengths are in cm and
weights in gr. Only the female fraction of the fished stock was assessed.

Lo | 20601 | Tm 1(0.1)

K | oe@n Te 1(0.1)

w | 0200 M 0.40 (0.1)
A 0.0034  [Recruitment|-"15eT W
B 3.3562

5.59.5.2.3. Results

Estimation of Y and SSB per recruit according to the Yield package are shown in Fig 5.59.5.2.3.1.
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Fig. 5.59.5.2.3.1 Median of yield and spawning stock biomass per recruit and corresponding uncertainty of

female giant red shrimp in the GSAs 15 and 16 according to the Yield Package.

Searching for biological reference points (BRP) through 2000 simulation produced the probability

distribution of F,,x and Fo; shown in Fig. 5.59.5.2.3.2.

The median value of F,x = 0.75 should be considered as Limit Reference Points (LRP) whereas the median

value of Fy;=0.4 should be considered as Target reference points (TRP).
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Fig. 5.59.5.2.3.2 Probability distribution of F,,,, and Fy; according to Yield package.

5.59.6. Scientific advice

5.59.6.1. Short term considerations

5.59.6.1.1. State of the spawning stock size
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Absolute levels of stock abundance in 2006, 2007 and 2008 were estimated using the VIT approach on
length structure of Sicilian trawlers which catch about 98% of the total yield in the area. Mean total biomass
ranges between 1,721 t (2008) and 1,883 t (2006), being SSB about 75% of the total stock biomass.

Survey indices (MEDITS) combining GSAs indicate the stock to vary without an evident trend since 2002.
However, the abundance and biomass of giant red shrimp consistently increased in both GSAs since 2007.

SGMED-10-02 cannot fully evaluate the state of the SSB due to the lack of precautionary management
references.

5.59.6.1.2. State of recruitment

Absolute estimate of recruitment (18-22 mm CL) from VIT ranged between 63 (2008) and 95 (2007)
millions of recruits. A low variability in recruitment indices derived from SURBA was observed when
combining GSA data from 2002 to 2007, with the exception of sudden fall in recruit density observed in
2006 both in GSAs 15 and 16. The stability of recruitment indices in the last years is also confirmed by the
analysis of the longer series from GSA 16.

5.59.6.1.3. State of exploitation

SGMED-10-02 proposes Fy;=0.35 (average if both applied methods) as limit management reference point of
exploitation consistent with high long term yield.

The giant red shrimp in the Northern sector of the Strait of Sicily is considered overfished until 2008 since
the current fishing mortality is significantly higher than both F,,,, and Fy .

SGMED-10-02 recommends fishing mortality to be reduced by about 50% in order to avoid significant long
term loss in potential yield. This should be realized by a multi-annual management plan reducing the fishing
effort accordingly. It is advised to estimate the landings in accordance with the effort reductions.

SGMED-10-02 noted that the Italian government is adopting a management plan, in which a reduction of

fishing mortality of 25% is planned within 2013. SGMED-10-02 supports the adoption of a management
plan to continuously reduce current F through consistent effort reductions and catch estimations.
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5.60. Stock assessment of giant red shrimp in GSA 19

SGMED-10-02 did not assess this stock in 2010 but represents the assessment conducted by SGMED-09-02
in 2009 with few data updates (fisheries and surveys) where available and appropriate.

5.60.1. Stock identification and biological features
5.60.1.1. Stock Identification

No information was documented during SGMED-10-02.

5.60.1.2. Growth

No information was documented during SGMED-10-02.

5.60.1.3. Maturity

No information was documented during SGMED-10-02.

5.60.2. Fisheries
5.60.2.1. General description of fisheries

No information was documented during SGMED-10-02.

5.60.2.2. Management regulations applicable in 2009 and 2010

No information was documented during SGMED-10-02.

5.60.2.3. Catches

5.60.2.3.1. Landings

Table 5.60.2.3.1.1 lists the trend in reported landings by fishing technique. The data were reported to
SGMED-10-02 through the Data Collection Regulation. The landings were mainly taken by demersal otter
trawls.

Tab. 5.60.2.3.1.1 Annual landings (t) by fishing technique in GSA 19 as reported through the official DCF
data call in 2010. No 2009 data were submitted by the Italian authorities.

SPECIES AREA COUNTRY FT_LVI4 FT_LVLY FT_LVLe 2002 2003 2004 2005 2006 2007 2008 2003

ARS | 19 TA GNS  DEMSP 1
ARS | 19 TA OTB  DWSP 37 97 66
ARS | 19 TA OTE  MDDWSP 62 55 200 102 67
Sum " 63" 357 2377 1997 133
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5.60.2.3.2. Discards

According to information available to the SGMED-10-02 no catches of Aristacomorpha foliacea were
discarded by the Italian fleet.

5.60.2.3.3. Fishing effort

The trends in fishing effort by fishing technique reported to SGMED-10-02 are listed in Tab. 5.60.2.3.3.1.

Tab. 5.60.2.3.3.1 Trends in annual fishing effort (kW*days) by fishing technique deployed in GSA 19, 2004-
2008. No 2009 data were submitted by the Italian authorities.

AREA COUNTRY FT_LVL4 FT_LWLS FT_LVL6 VESSEL LENGTH 2003 2004 2005 2006 2007 2008 2009

13 ITA VL0006 0 1589 1289
13 ITA VLioel2 43727 21997 57851 74973 39123
13 ITA VL1218 9424 43715 40060 28934 51835
19 ITA FRO DEMSP VLioal2 23169 2690 3229 4066 4330
19 ITA FRO DEMSP VL1218 8394 52399
19 ITA GMND SPF VL0006 0 0

19 ITA GMND SPF VLioal2 60866 4327 14947 13293
13 ITA GMND SPF VL1218 6437 33090

13 ITA GMNS DEMSP VL0006 0 2317 2514
13 ITA GMNS DEMSP VLioel2 42380 52151 52916 116463 56463
13 ITA GMNS DEMSP VL1218 13276 5898 8441 3077
13 ITA GTR DEMSP VL0006 1578 0o 3934
13 ITA GTR DEMSP Vioel2 93233 21618 28909 49607 73283
13 ITA GTR DEMSP VL1218 37514 9694 22498 33993
13 ITA LHP-LHM CEP Vioel2 0 0 901
13 ITA LLD LPF VL0006 0 0

13 ITA LLD LPF VLioel2 21059 2262 1613
13 ITA LLD LPF VL1218 24556 11063 43548 86937
13 ITA LLD LPF VL1824 130836 29278 87234 162415 221621
19 ITA LLS DEMF VL0006 0 335 281
19 ITA LLS DEMF VLioal2 32056 17304 941 31232 31930
19 ITA LLS DEMF VL1218 6788 25928 12992 30438 38540
19 ITA LLS DEMF VL1824 9101

13 ITA LTL LPF VLioel2 2903

13 ITA oTB DEMSP VL1218 20054 128112 171458
13 ITA oTB DEMSP VL1824 45163 18603
13 ITA oTB DWsP VL1218 57896

13 ITA oTB MDDWSP VL1218 246735 207953 386365 396114 2540439
13 ITA oTB MDDWSP VL1824 24687 97947 28684 44800 37335
13 ITA P5 LPF VL1218 5610

13 ITA P5 SPF Vioel2 28041 6985
13 ITA P5 SPF VL1218 94936 9833 49463 43533
13 ITA SB-5V DEMSP VLioel2 17636

13 ITA SB-5V DEMSP VL1218 7473 25107 2220
13 ITA SB-5V DEMSP VL1824 33305
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5.60.3. Scientific surveys

5.60.3.1. Medits

5.60.3.1.1. Methods

Based on the DCR data call, abundance and biomass indices were recalculated. In GSA 19 the following
number of hauls was reported per depth stratum (s. Tab. 5.60.3.1.1.1).

Tab. 6.60.3.1.1.1. Number of hauls per year and depth stratum in GSA 19, 1994-2009.

STRATUM 1994 1995 1996 1997 1938 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
G5A19 010-050 9 9 9 9 9 9 9 9 9 9 9 9 9 8 9 9
G5A19_050-100 7 8 8 8 8 8 3 3 8 8 8 8 8 9 8 8

G5A19_100-200 10 10 10 10 10 10 10 10 10 10 10 10 10 10 11 10
G5A19_200-500 16 15 15 15 15 15 15 15 21 21 14 15 4 14 14 14
G5A19_500-500 31 32 32 32 32 32 32 32 29 29 29 28 29 29 23 30

Data were assigned to strata based upon the shooting position and average depth (between shooting and
hauling depth). Few obvious data errors were corrected. Catches by haul were standardized to 60 minutes
hauling duration. Hauls noted as valid were used only, including stations with no catches of hake, red mullet
or pink shrimp (zero catches are included).

The abundance and biomass indices by GSA were calculated through stratified means (Cochran, 1953;
Saville, 1977). This implies weighting of the average values of the individual standardized catches and the
variation of each stratum by the respective stratum areas in each GSA:

Yst =X (Yi*Ai)/ A
V(Yst) =X (Ai * si %/ ni) / A

Where:
A=total survey area
Ai=area of the i-th stratum
si=standard deviation of the i-th stratum
ni=number of valid hauls of the i-th stratum
n=number of hauls in the GSA
Yi=mean of the i-th stratum
Y st=stratified mean abundance
V(Yst)=variance of the stratified mean

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

It was noted that while this is a standard approach, the calculation may be biased due to the assumptions over
zero catch stations, and hence assumptions over the distribution of data. A normal distribution is often
assumed, whereas data may be better described by a delta-distribution, quasi-poisson. Indeed, data may be
better modelled using the idea of conditionality and the negative binomial (e.g. O’Brien et al. (2004)).

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

5.60.3.1.2. Geographical distribution patterns

No analyses were conducted during SGMED-10-02.

5.60.3.1.3. Trends in abundance and biomass

Fishery independent information regarding the state of the giant red shrimp in GSA 19 was derived from the

international survey Medits. Figure 5.60.3.1.3.1 displays the estimated trend in giant red shrimp abundance
and biomass in GSA 19.

80 7 12 4
—upper 93% conf. int. —upper 93% conf. int.
70 4 ——GSA1Y —— G541
—lower 95% conf. int. 11 —lower 95% conf. int.
= = 0.8
= <z
B S 06
° S
g s
= 2 04
0.2 4
0 L B e L e e e e e — 0 — Tttt —
1993 1995 1997 1999 2001 2003 2005 2007 2009 1993 1995 1997 1999 2001 2003 2005 2007 2009

Fig. 5.60.3.1.3.1 Abundance and biomass indices of giant red shrimp in GSA 19.

5.60.3.1.4. Trends in abundance by length or age

The following Fig. 5.60.3.1.4.1 and 2 display the stratified abundance indices of GSA 19 in 1994-2009.
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Fig. 5.60.3.1.4.1 Stratified abundance indices by size, 1994-2001.
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Fig. 5.60.3.1.4.2 Stratified abundance indices by size, 2002-2009.
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5.60.3.1.5. Trends in growth

No analyses were conducted during SGMED-10-02.

5.60.3.1.6. Trends in maturity

No analyses were conducted during SGMED-10-02.

5.60.4. Assessment of historic stock parameters

SGMED-10-02 did not undertake any analytical assessment.

5.60.5. Long term prediction
5.60.5.1. Justification

No forecast analyses were conducted.

5.60.5.2. Input parameters

No forecast analyses were conducted.

5.60.5.3. Results

Given the preliminary state of the data and analyses SGMED-10-02 is not in the position to provide a long

term prediction of catch and stock biomass for giant red shrimp in GSA 19.

5.60.6. Scientific advice

5.60.6.1. Short term considerations

5.60.6.1.1. State of the spawning stock size

SGMED-10-02 is unable to provide any scientific advice of the state of the spawning stock given the

preliminary state of the data and analyses.

5.60.6.1.2. State of recruitment

SGMED-10-02 is unable to provide any scientific advice of the state of the recruitment given the preliminary

state of the data and analyses.
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5.60.6.1.3. State of exploitation

SGMED-10-02 is unable to provide any scientific advice of the state of the exploitation given the
preliminary state of the data and analyses.
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5.61. Stock assessment of Norway lobster in GSA 05
5.61.1. Stock identification and biological features
5.61.1.1. Stock Identification

Due to the lack of information about the structure of Norway lobster (Nephrops norvegicus) population in
the western Mediterranean, this stock was assumed to be confined within the GSA 05 boundaries.

N. norvegicus is a mud-burrowing species that prefers sediments with mud mixed with silt and clay in
variable proportions. The emergence of individuals from burrows may vary depending on biological features
and environmental factors (moult or reproduction cycles, light intensity, etc).

5.61.1.2. Growth

The species shows a noticeable sexual dimorphism, with males reaching bigger sizes than females.
Maximum observed size in GSA 05 was 80 mm CL for males and 65 mm CL for females. As there is not an
estimation of growth parameters in the area, the used ones where those defined in the GSA 09:

L, =72.1 (males) 56 (females)
K =0.169 (males) 0.214 (females)
Length-weight relationship for both sexes: a =0.00040, b =3.126

5.61.1.3. Maturity

No information is available from this area, so the information provided from GSA 09 was used. Males reach
maturity at 40.0 mm CL and females at 30.3 mm CL.Sex ratio is around 1:1 at around 23-24 mm CL. Below
it, it 1s in favour of females and over it is in favour of males.

5.61.2. Fisheries
5.61.2.1. General description of fisheries

Norway lobster catches from the Balearic fleet comes exclusively from bottom trawl. The species is mostly
caught in the upper slope (350-600 m). The mean annual number of days in which the fleet works in this
fishing tactic (alone or in combination with other fishing tactics) is around 1050 days. Other species caught
on the US are Merluccius merluccius, Lepidorhombus spp., Lophius spp. and Micromesistius poutassou
(Guijarro and Massuti, 2006). Discards on the US have been estimated to be up to 18% (autumn) and 45%
(spring) of captured biomass and they are composed by a large number of elasmobranchs, teleosts,
crustaceans and cephalopods, among others.

5.61.2.2. Management regulations applicable in 2009 and 2010

Fishing license: fully observed

Engine power limited to 316 KW or 500 HP: not fully observed (in occasions, at least doubled)
Mesh size in the codend (diamond 40 mm stretched): fully observed

Time at sea (12 hours per day and 5 days per week): fully observed

Minimum landing size (EC regulation 1967/2006, 20 mm CL): mostly fully observed
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5.61.2.3. Catches

5.61.2.3.1. Landings

Landings of Norway lobster in GSA 05 come exclusively from trawling. In the last 8 years the total landings
of N. norvegicus of GSA 05 oscillated around 20 tons (Fig. 5.61.2.3.1.1).

Tons

2002 2003 2004 2005 2006 2007 2008 2009
Year

Fig. 5.61.2.3.1.1 Landings of Norway lobster (trawling) in the GSA 05, from 2002 to 2009 (DCR official
data).

Landings are mostly composed by specimens from 25 to 45 mm CL (80% of the catches, Fig. 5.61.2.3.2).

Y Mean values 2002-2009
4 4
3
=== Females
2 Males
l 4
0 T 1
4] a0 100

Fig. 5.61.2.3.1.2 Size structure of the landings of N. norvegicus in 2002-2009 (mean value) caught by otter
trawling in the GSA 05 (DCR official data).

5.61.2.3.2. Discards

Discards of Norway lobster in GSA 05 can be considered as negligible. At the same time, the presence of
specimens under the MLS (20 mm CL) in the landings is very scarce.

5.61.2.3.3. Fishing effort
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Although there was a progressive diminution in the number of trawlers during the period 2000-2008, the
total fishing effort remained rather constant because of the increase in vessel mean power (Fig. 5.61.2.3.3.1).
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Fig. 5.61.2.3.3.1 Number of trawlers and total HP (mean HP x N of vessels) in Mallorca during 2000-2008.

5.61.3. Scientific surveys
5.61.3.1. BALAR and MEDITS surveys

5.61.3.1.1. Methods

From 2001, the Spanish Institute of Oceanography has performed annual bottom trawl surveys following the
same methodology and sampling gear described in the MEDITS protocol.

5.61.3.1.2. Geographical distribution patterns

N. norvegicus is mostly distributed in the north of Mallorca and Menorca and in the south of Mallorca, where
the main fishing grounds are sited.

5.61.3.1.3. Trends in abundance and biomass

Fishery independent information regarding the state of the N. norvegicus in GSA 05 was derived from the
BALAR (2001-2006) and MEDITS (2007-2009) surveys. Fig. 5.61.3.1.3.1 displays the biomass trends in
GSA 05. Biomass does not show any clear trend, with maximum values observed in 2002 and 2008.
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Fig. 5.61.3.1.3.1 Biomass indices of Nephrops norvegicus in GSA 05 from BALAR and MEDITS surveys.

5.61.3.1.4. Trends in abundance by length or age

No analyses were conducted during SGMED-10-02.

5.61.3.1.5. Trends in growth

No analyses were conducted during SGMED-10-02.

5.61.3.1.6. Trends in maturity

No analysis were conducted during SGMED-10-02.

5.61.4. Assessment of historic stock parameters

Although the assessment of Norway lobster from GSAOS5 has been already performed twice in the framework
of the GFCM, it has been never accepted so this one can be considered the first assessment of this species in
the area. As concern the SGMED-10-02, a new assessment was produced. The main results are presented
below.

5.61.4.1. Method 1: VIT LCA

5.61.4.1.1. Justification

LCA analysis was performed using VIT program (Lleonart and Salat, 1992) using as input data the mean
pseudo-cohort for the period 2002-2009 to provide a general overview of the current state of exploitation of
Norway lobster in GSA 05. This analysis was followed by three other LCAs for three different years, one at
the beginning of the data series (2002), one in the middle (2005) and the last one at the end (2009).
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5.61.4.1.2. Input parameters

Tab. 5.61.4.1.2.1 Annual landings (t), 2002-2009 from Mallorca (GSA 05).

2002

2003

2004

2005

2006

2007

2008

2009

11.87

8.84

8.07

7.66

8.13

11.83

13.66

13.12

Tab. 5.61.4.1.2.2
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Biological parameters used correspond to those available from GSA 09. There are no catches for age 0.

Tab. 5.61.4.1.2.3 Biological input parameters.

Mean weight in catch

0 ‘ 1 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 7 ‘ 8 9+
0 0.0035 | 0.0116 | 0.0216 | 0.0349 | 0.052 | 0.0695 0.0869 | 0.1042 | 0.1238
Growth parameters
Sex Lg k to
F 56mm | 0.214y" -
M 72.1 ] 0.169y" -

Length-weight relationship
a b
0.00040 3.126

Maturity oogive
Age 0 1 2 3 4 5 6 7 8 9+
Prop. Matures 0 0.2 0.5 0.9 1 1 1

Natural mortality (PROBIOM; Abella et al., 1997)
Age 0 1 2 3 4 5 6 7 8 H
M 1.004 |1 0.579 | 0.387 0.277 | 0.227 | 0.202 0.188 | 0.178 | 0.172 0.166

5.61.4.1.3. Results

The general results of LCA (Fig. 5.61.4.1.3.1.) show mean values of F ranging from 0.2 to 0.8. Population
results from the different LCAs did not show any differences.

1200 180

,‘E /\ Initial numbers ——2002.2000 E 150 | Catchn A —=—2002-2009
E 1o \ —2002 E 140 m —_—2002
800 + — 2005 120 \ 2005
\\ 000 Lo /\\ — 2009
s00 N . I \\\
400 60 +
| AN w0 /é AN
200 I 20 JA \\
% e,
a T T T T T T y 1 [ T T T T T T T

0 1 2 ® pge * 5 5 7 8+ 0 1 2 3 e 5 5 7 8+

o — 20022008 F

e — 2002 / \

e 2005 /

e — 2008 / 7

0s

- 17T N_ NI

)/ L/

. I/ g

//

0 —J T

0 1 2 3 1 5 5 7 8+

Age

Fig. 5.61.4.1.3.1. LCA outputs: catch numbers, numbers-at-age and fishing mortality at age of N. norvegicus
in GSA 05.
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Table 5.61.4.1.3.1 VIT results (recruits, SSB, F) for 2002, 2005, 2009.

2002 | 2005 | 2009
Recruts (rlions) | 0.960 | 0.934) 1.128

S8B (1) §.82 | 1250 11.84
T 0.456 | 0368 | 0.38%
5.61.5. Long term prediction

5.61.5.1. Justification

A yield per recruit analysis was conducted.

5.61.5.2. Input parameters
Minimum and maximum ages for the analysis were 2 and 5 years, respectively. Stock weight at age and
catch weight at age were estimated as mean values on a long term basis (2000-2009). Natural mortality by
age was from PROBIOM (Abella et al. 1997) as recommended in the report of the SG-ECA/RST/MED-09-
01. Reference F was considered to be the mean F for ages 2 to 5.

5.61.5.3. Results

The reference fishing mortality (F,.f) is displayed in Tab. 5.61.5.3.1, along with the reference points Fy; and
Finax- Fig. 5.61.5.3.1 shows the results of the yield per recruit analysis.

Tab. 5.61.5.3.1 Resulting parameters from the YpR analysis.

| . F
| Fo. 04209
| Fux | 0.9089
| Fret 06175
0.009 - VR - 0.06
0.008 - SSBIR
L 0.05
0.007 -
__ 0.006 - Foo04
om
= 0,005 - &
[ I =
e 003 3
S 0.004 - fay
2 g
> 0.003 - L 0.02 <~
0.002
L 0.01
0.001 |
0 ; 0
0 0.5 1 15
referenceF

Fig. 5.61.5.3.1 Long term Yield and SSB per recruit with increasing fishing mortality.
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5.61.6.Data quality

Data from Spain was not submitted on time through the Official Data call but only sent by email later on and
therefore were not accepted. The assessment was carried out with data from the Spanish Data Collection
Program.

5.61.7. Scientific advice

5.61.7.1.Short term considerations

5.61.7.1.1. State of the spawning stock size

SSB increased over the years 2002, 2005 and 2009, from the beginning of the data series (around 7 t) to the
most recent years (around 12 t). In the absence of proposed and agreed precautionary management reference
points SGMED is unable to fully evaluate the state of the stock.

5.61.7.1.2. State of recruitment

Number of recruits for the years 2002, 2005 and 2009 were estimated to be rather constant with around 1
million individuals for the three years analysed.

5.61.7.1.3. State of exploitation

SGMED-10-02 recommends F(;=0.42 as limit management reference point consistent with high long term
yields.

The Fr(0.62) exceeds the Y/R Fy reference point (0.42), which indicates that Norway lobster in GSA 05 is
overexploited in the long term.
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5.62. Stock assessment of Norway lobster in GSA 09
5.62.1. Stock identification and biological features
5.62.1.1. Stock identification

Due to a lack of information about the structure of Norway lobster (Nephrops norwegicus) population in the
western Mediterranean, this stock was assumed to be confined within the GSA 09 boundaries. Adults tend to
be territorial, with limited migration. However, transferal of larvae between areas may occur.

N. norvegicus is a mud-burrowing species that prefers sediments with mud mixed with silt and clay in
variable proportions. The emergence from burrows of individuals may vary depending on biological features

or environmental factors (moult or reproduction cycles, light intensity, etc).

The species lives on muddy substrates at depths between 150 and 800 m, but in the area is more commonly
found between 250 and 800 m depth (Biagi et al., 2002; Colloca et al., 2003).

Recruits peak in abundance between 400 and 500 m depth over the upper slope and appear to move slightly
deeper when they reach 30 mm carapace length (Fig. 5.62.1.1.1).

e s
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Fig. 5.62.1.1.1 Size-depth distribution of Norway lobster in the GSA 09 in 1996 and 1997 (GRUND survey).

5.62.1.2. Growth

The species shows a noticeable sexual dimorphism, with males that reach bigger sizes than females.
Maximum observed size in the GSA 09 was 72 mm CL for males and 57 mm CL for females.

Growth parameters defined in the area were:

L, =72.1 (males) 56 (females)

K =0.169 (males) 0.214 (females)

Length-weight relationship for both sexes: a =0.00040, b =3.126

5.62.1.3. Maturity

Males reach maturity at 40 mm CL and females at 30.3 mm CL. Sex ratio is about 1:1 until 26 mm CL; in
favour of females from 26 to 35 mm CL; in favour of males from 38 mm CL (De Ranieri et al., 1996).
Reproduction peak is between spring and summer, and females with external eggs are observed in autumn-
winter.
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5.62.2. Fisheries

5.62.2.1. General description of fisheries

Norway lobster is one of the most important components of bottom trawlers catch in the GSA 09, as total
annual value of the landings.

The trawlers fleet of GSA 09 at the end of 2006 accounted for 361 vessels (Tab. 5.62.2.1.1). From those
vessels, only a fraction targets Nephrops norvegicus.

The main trawl fleets of GSA 09 are present in the following continental harbours: Viareggio, Livorno, Porto
Santo Stefano (Tuscany), Fiumicino, Terracina, Gaeta (Latium).

Tab. 5.62.2.1.1 Technical characteristics of the trawl fleet of GSA 09 (year 2007, DCR official data).

M. of hoats 361
GT 13191
KW 73514
Mean 3T 365
Mlean kW 2092

The majority of bottom trawlers of GSA 09 operates daily fishing trips with only some vessels able to stay
out of the port for two-three days especially in summer.

Norway lobster fishing grounds include soft bottoms of upper slope, generally between 350 and 600 m
depth. Fishing pressure shows some geographical differences inside the GSA 09 according to the consistency
of the fleets, the availability of the resources and the morphology of the continental shelf and upper slope.
The species by-catch is mainly represented by Micromesistius poutassou, Phycis blennoides, Lepidorhombus
bosci, Galeus melastomus, Parapenaeus longirostris, Eledone cirrhosa, Todaropsis eblane, Trachurus spp.

5.62.2.2. Management regulations applicable in 2009 and 2010

e Fishing closure for trawling: 45 days in late summer (not every year have been enforced).

e Minimum landing sizes: EC regulation 1967/2006: 20 mm CL for Norway lobster.

e Cod end mesh size of trawl nets: 40 mm (stretched, diamond meshes) till 30/05/2010. From
01/06/2010 the existing nets will be replaced with a cod end with 40 mm (stretched) square meshes
or a cod end with 50 mm (stretched) diamond meshes.

e Towed gears are not allowed within three nautical miles from the coast or at depths less than 50 m
when this depth is reached at a distance less than 3 miles from the coast.

5.62.2.3. Catches

5.62.2.3.1. Landings

Landings of Norway lobster in GSA 09 are almost exclusively provided by trawling (Tab. 5.62.2.3.1.1). In
the last five years the total landings varied between 228 and 289 tons (Fig. 5.62.2.3.1.1).
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Tab. 5.62.2.3.1.1 Landings (t) of Norway lobster in GSA 09 by fishing technique as officially reported
through the 2010 DCF data call. No data for 2009 were reported by the Italian authorities.

SPECIES AREA COUNTRY FT_LWLA FT_LWLS FT_LVLe 2002 2003 2004 2005 2006 2007 2008 2009

MEP 9 ITA 5 2 1
MEP 9 ITA FRO DEMISP
MEP 9 ITA GM5S DEMSP 0 i i
MEP 9 ITA GMS SLPF (0
MEP 9 ITA GTR DEMSP i
MEP 9 ITA LLD LPF 0 0
MEP 9 ITA OTB DEMISP 70 14 13 45 143
MEP 9 ITA OTB DWsP 1
MEP 9 ITA OTE MDDWSE 193 273 229 215 24
MEP 9 ITA Ps SPF 0
r F F L F

sum 274 289 248 200 228

300 -+

250 A

200 A
e

150 A
kS

100 A

50 A

0 T T T T 1

2004 2005 2006 2007 2008

Fig. 5.62.2.3.1.1 Landings of Norway lobster in the GSA 09, from 2004 to 2008 (DCR official data).

Landings are mostly composed by specimens from 25 to 50 mm CL (Fig. 5.62.2.3.1.2) which correspond to
individuals over 2+. Due to the sexual dimorphism of the species, the majority of the specimens greater than
40 mm CL are males. Landings from 2009 were not submitted by the Italian authorities.
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Fig. 5.62.2.3.1.2 Size structure of the landings of N. norvegicus in 2006-2008 caught by otter trawling in the
GSA 09 (DCR official data).

5.62.2.3.2. Discards

Several EU and national projects carried out in GSA 09 highlighted that discard of Norway lobster in GSA
09 is negligible. At the same time, the presence of specimens under the MLS (20 mm CL) in the landings is
very scarce. The same picture was obtained during the monitoring of discard performed in the 2006 DCR.

5.62.2.3.3. Fishing effort

The fishing capacity of the GSA 09 has shown in these last 10 years a progressive decrease. From 1996 to
2006 the number of bottom trawlers of GSA 09 decreased of about 30%. Data of fishing effort from 2009
were not submitted by the Italian authorities.

The total fishing days carried out by all the GSA 09 trawlers varied from about 65,000 in 2004 to about
63,000 in 2006 (Fig. 5.62.2.3.3.1). A little decrease of the mean number of fishing days/year per vessel was
observed in this period, from 187 to 177. Anyway, there is no information on the specific effort directed to
N. norvegicus in GSA 09.
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Fig. 5.62.2.3.3.1 Effort trends (days and kW*days) in 2004-2007 by major fleets for GSA 09.

Fig. 5.62.2.3.3.1 Effort trends (kW*days) in GSA 09 as reported through the official 2010 DCF data call. No
data for 2009 were submitted by the Italian authorities.

AREA COUNTRY FT_LVI4 FT LVLS FT LVLE WESSEL LEMNGTH 2003 2004 2005 2006 2007 2008 2009

9 ITA VL00og 296

9 ITA VLiogl2 31025 45782 71302 4865 12129
9 ITA DRBE MOL VL1213 13652 20370 13504 23308 28266
9 ITA GMNS DEMSP VLoooe 14365 9887 761
9 ITA GMNS DEMSP Vioel2 204925 219378 146571 201330 146006
9 ITA GMNS DEMSP VL1213 100498 55006 491594 £2666 67544
9 ITA GMNS SLPF Vioel2 4357 3707
9 ITA GTR DEMSPE VL00OG 1417 4451

9 ITA GTR DEMSP Vioel2 73571 121141 100767 142363 43116
9 ITA GTR DEMSPE VL1218 32220 19168 11102 14510 6610
9 ITA LLD LPF Vioel2 6363 17394 3531 53904 25830
9 ITA LLD LPF VL1218 1611 4427 24956 5535 12094
9 ITA LLS DEMF Vioel2 37454 75215 18823 4330

9 ITA LLS DEMF VL1218 3914 9998

9 ITA LTL LPF VL00og 3198 637

9 ITA OTe DEMSPE Vioal2 7282 6524 15126 21178 14595
9 ITA oTB DEMSP VL1213 118419 113284 77407 171295 2213969
9 ITA OTe DEMSPE VL1824 515183 69690 200680 473813
9 ITA oTB DEMSP V2440 125282

9 ITA OTe MDDWSP VL1218 151739 183842 177083 158561 57369
9 ITA oTB MDDWSP V01524 85625 737730 692516 404814 T5723
9 ITA P5 SPF Vioal2 10014

9 ITA PS5 SPF VL1213 3703

9 ITA P5 SPF VL1824 6526 6055

9 ITA SB-5V DEMSP V000G 3780 3664 4506
9 ITA SB-5V DEMSPE Vioal2 127810 191056 133213 74903 62000
9 ITA SB-5V DEMSP VL1213 22435 10582 13566 2988 5196

5.62.3. Scientific surveys

5.62.3.1. MEDITS

5.62.3.1.1. Methods
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Based on the DCR data call, abundance and biomass indices were recalculated. In GSA 09 the following
number of hauls was reported per depth stratum (s. Tab. 5.62.3.1.1.1).

Tab. 5.62.3.1.1.1. MEDITS survey. Number of hauls per year and depth stratum in GSA 09, 1994-2009.

STRATUM 1994 1995 1996| 1997 1938 1999 2000 2001| 2002 2003 2004 2005 2006 2007 2008 2009
G5A09_010-050 13 18 18 18 19 18 18 18 13 13 13 14 13 13 13 14
G5A09_050-100 13 20 18 13 18 19 20 20 15 15 15 14 16 16 13 14
G5A09_100-200 35 33 36 33 35 33 34 34 26 27 26 27 25 26 28 27
G5A09_200-500 32 33 33 36 32 36 37 35 27 27 27 28 29 EE 30 28
G5A09_500-800 a1 30 31 28 30 28 27 29 24 22 21 20 20 17, 18 20

Data were assigned to strata based upon the shooting position and average depth (between shooting and
hauling depth). Few obvious data errors were corrected. Catches by haul were standardized to 60 minutes
hauling duration. Hauls noted as valid were used only, including stations with no catches of hake, red mullet
or pink shrimp (zero catches are included).

The abundance and biomass indices by GSA were calculated through stratified means (Cochran, 1953;
Saville, 1977). This implies weighting of the average values of the individual standardized catches and the
variation of each stratum by the respective stratum areas in each GSA:

Yst =X (Yi*Ai)/ A
V(Yst) =X (A2 * si 2/ ni) / A?

Where:
A=total survey area
Ai=area of the i-th stratum
si=standard deviation of the i-th stratum
ni=number of valid hauls of the i-th stratum
n=number of hauls in the GSA
Yi=mean of the i-th stratum
Y st=stratified mean abundance
V(Yst)=variance of the stratified mean

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

It was noted that while this is a standard approach, the calculation may be biased due to the assumptions over
zero catch stations, and hence assumptions over the distribution of data. A normal distribution is often
assumed, whereas data may be better described by a delta-distribution, quasi-poisson. Indeed, data may be
better modelled using the idea of conditionality and the negative binomial (e.g. O’Brien et al. (2004)).

Length distributions represented an aggregation (sum) of all standardized length frequencies (subsamples
raised to standardized haul abundance per hour) over the stations of each stratum. Aggregated length
frequencies were then raised to stratum abundance * 100 (because of low numbers in most strata) and finally
aggregated (sum) over the strata to the GSA. Given the sheer number of plots generated, these distributions
are not presented in this report.

5.62.3.1.2. Geographical distribution patterns
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Norway lobster is distributed in the whole GSA with the highest abundance in the south Ligurian Sea and
northern Tyrrhenian Sea.

5.62.3.1.3. Trends in abundance and biomass

Fishery independent information regarding the state of the N. norvegicus in GSA 09 was derived from the
international survey MEDITS. Figure 5.62.3.1.3.1 displays the re-estimated trend in N. norvegicus
abundance and biomass in GSA 09 based on the DCR data call. While there appears no overall trend evident
both indices of abundance and biomass in 2009 represent the maximum since 1994.

140 7 — - 3.5 —— upper 353% conf. int.
- éI‘JSIJ‘e;;a %5 conf. int. GSADS
—— Al
o — lower95% conf. int.
120 A — lower 95% conf. int. 31 -
100 25
= £
= L=
< 80 X2
w
o 60 S 15
8 w
= =
40 11
20 0.5
U T T T T T T T T T T T T T 1 U T T T T T T T T T T T T T T T 1
1993 1995 1997 1999 2001 2003 2005 2007 2009 1993 1995 1997 1999 2001 2003 2005 2007 2009

Fig. 5.62.3.1.3.1 Abundance and biomass indices of Nephrops norvegicus in GSA 09.

5.62.3.1.4. Trends in abundance by length or age

The following Fig. 5.62.3.1.4.1 and 2 display the stratified abundance indices of GSA 09 in 1994-2001 and
2002-2009.
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Fig. 5.62.3.1.4.1 Stratified abundance indices by size, 1994-2001.
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Fig. 5.62.3.1.4.2 Stratified abundance indices by size, 2002-2009.

An increasing trend was observed in MEDITS survey index (n km™) at age 3 (age group 2") which is the first
age group completely recruited by the gear (Fig. 5.62.3.1.4.3).
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Fig. 5.62.3.1.4.3 MEDITS abundance indices of age groups 2+ (data pooled) of N. norvegicus.

5.62.3.2. GRUND

5.62.3.2.1. Methods

The national GRUND trawl survey (Relini, 1998) is regularly carried out along the Italian coasts in addition
to MEDITS. It has been carried out since 1985, with some years lacking (1988, 1989 and 1999). Sampling is
random stratified, except in the period 1990-93 where a different sampling design, based on transects, was
applied. Locations of stations were selected randomly within each stratum in the period 1985-87, while since
1996, the same stations were sampled every year. Therefore from 1994 two trawl surveys are regularly
carried out in Italy each year: MEDITS, in spring, and GRUND, in autumn. The two surveys provide
integrate pictures on different seasons, allowing to monitor the most important biological events
(recruitment, spawning) for the majority of the demersal species.

5.62.3.2.2. Geographical distribution patterns

Norway lobster is distributed in the whole GSA with the highest abundance in the south Ligurian Sea and
northern Tyrrhenian Sea.

5.62.3.2.3. Trends in abundance and biomass

Fig. 5.62.3.2.3.1 shows the density and biomass indices of Norway lobster obtained from 1994 to 2008. The
GRUND data series show a fluctuating trend and quite stable trend till 2006, while in 2008 values
considerably lower than those of the previous years were recorded.
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Fig. 5.62.3.2.3.1 Density and abundance indices of N. norvegicus according to the GRUND (left) and
MEDITS (right) surveys.

5.62.3.2.4. Trends in abundance by length or age

Not presented to SGMED-10-02.

5.62.3.2.5. Trends in growth

No analyses were conducted during SGMED-10-02.

5.62.3.2.6. Trends in maturity

No analyses were conducted during SGMED-10-02.

5.62.4. Assessment of historic stock parameters

Due to its importance as demersal resource, N. norvegicus has been object of several assessments in the GSA
09 (Ardizzone et al., 1998; Abella & Righini, 1995; 1998; Abella et al., 1999; 2002; 2007; Biagi et al.,
1990a; 1990b; 1990c; De Ranieri 1999; Mori et al., 1993; 1998; Sartor et al., 2003, Sbrana et al., 2003).
These results are published and have been regularly updated in the GFCM SAC. The assessments performed
with different approaches in different periods or in different subareas of the GSA 09 showed divergent
results as Nephrops grounds within GSA 09 are not exploited with the same rate. It is likely that the current
status (abundance and demographic structure) may depend mainly on the fishing pressure exerted in the
different sub areas of the GSA. This fact does not exclude the possibility of drifting of eggs and larvae from
one ground to others contributing to recruitments in grounds different from the parental ones.

The Norway lobster in the GSA 09 seems to be fully or in some cases underexploited, as shown by the
results of the analytical models (reference points as F,.x, Fo; and SSB.,/SSBy). The production models
based on Z provided total mortality estimates for the whole GSA 09 greater than the mortality corresponding
to the maximum biological production (Zygp).

A clear growth overfishing is not observed, considering that the smaller individuals, 0+ and 1+ age classes,
even though present in the fishing grounds, show a limited vulnerability to the fishing gear. The values of the
SSB/SSB ratio are between 0.33 and 0.45.

Two new assessments were produced by SGMED-09-02 in 2009 and are presented here again.
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5.62.4.1. Method 1: SURBA

5.62.4.1.1. Justification

The relatively long time series of data available from the GRUND and MEDITS surveys provided the most
important data sets for analysis. The survey-based stock assessment approach SURBA (Needle, 2003) was
used both on MEDITS (1994-2007) and GRUND (1994-2004) data of the Norway lobster of GSA 09.

5.62.4.1.2. Input parameters

The following set of parameters was adopted:

Tab. 5.62.4.1.2.1 Input parameters.

Growth parameters (Von Bertalanffy)
Loo =74 mm, carapace length
K=0.17

to=0

L*W

a=0.0005

b=3.04

Natural mortality

M=04

Catchability (q)

q = 1 for all the age classes
Length at maturity (L50)

L50 =29 mm
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Tab. 5.62.4.1.2.2 Input parameters used for the SURBA model.

Abundance indices Mean weight
Age Age

Year 3 4 5 6 7 plus Year 3 4 5 6 7 plus
1994  60.946  63.556  30.673 12.25 6.964 1994 50.8 72.5 95.2 117.8 139.5
1995 80.366 72.157 30.413 10.785 8.456 1995 50.8 72.5 95.2 117.8 139.5
1996 144.074 117.405 27.992 4.658 2.276 1996 50.8 72.5 95.2 117.8 139.5
1997  97.535  78.183 32.36 13.149  11.054 1997 50.8 72.5 95.2 117.8 139.5
1998 138.817 107.463  49.734  18.362  10.939 1998 50.8 72.5 95.2 117.8 139.5
1999 97.647 84.989 32.917 12.558 10.991 1999 50.8 72.5 95.2 117.8 139.5
2000 143.239 103.062 37.82 17.306  11.701 2000 50.8 72.5 95.2 117.8 139.5
2001 193.001 118.264  42.596 14.213 9.258 2001 50.8 72.5 95.2 117.8 139.5
2002 89.481 75.401 29.724 11.083 5.916 2002 50.8 72.5 95.2 117.8 139.5
2003 133.345 87.239 36.739 17.392 12.053 2003 50.8 72.5 95.2 117.8 139.5
2004 111.043  76.458  29.057 12.392 9.341 2004 50.8 72.5 95.2 117.8 139.5
2005  96.326  59.498  27.529 8.589 5.157 2005 50.8 72.5 95.2 117.8 139.5
2006 118.943 94.291 33.57 14.526 8.125 2006 50.8 72.5 95.2 117.8 139.5
2007 177.222 84.955 31.544 12.319 7.343 2007 50.8 72.5 95.2 117.8 139.5
2008 151.37 107.783  41.734  13.949 9.235 2008 50.8 72.5 95.2 117.8 139.5
2009 171.25 82.30 24.40 10.48 3.93 2009 50.8 72.5 95.2 117.8 139.5

Proportion of mature

1994 1 1 1 1 1
1995 1 1 1 1 1
1996 1 1 1 1 1
1997 1 1 1 1 1
1998 1 1 1 1 1
1999 1 1 1 1 1
2000 1 1 1 1 1
2001 1 1 1 1 1
2002 1 1 1 1 1
2003 1 1 1 1 1
2004 1 1 1 1 1
2005 1 1 1 1 1
2006 1 1 1 1 1
2007 1 1 1 1 1
2008 1 1 1 1 1
2009 1 1 1 1 1

5.62.4.1.3. Results

Fitted year effect shows strong fluctuations from year to year with a high increases from 2007 to 2008, while
the age effect shows a flat-topped selection pattern for stock mortality with an increase from age 3 to age 6.
Fitted cohort effects are high in recent years.
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Fig. 5.62.4.1.3.1 MEDITS survey. Fitted year, age and cohort effects estimated by SURBA.

SURBA fishing mortality (Fs.¢) estimated with MEDITS fluctuated between 0.17 in 1996 and 0.62 in 2008.
Relative spawning stock biomass (SSB) indices showed a fluctuating trend with two main peaks in 2001 and
2008 (Fig. 5.62.4.1.3.2).

Young of the year are poorly captured by the commercial fleet and during surveys. Relative indices for ages
2+, obtained from MEDITS survey indicated an increasing trend (Fig. 5.62.4.1.3.2).
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Fig. 5.62.4.1.3.2 MEDITS survey. SURBA estimates of mean F;4, SSB, and abundance at age 4

Model diagnostics are shown in the Fig. 5.62.4.1.3.3.
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Fig. 5.62.4.1.3.3. Model diagnostic for Surba model in the GSA 09. a) Comparison between observed
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indices by cohort. Each line represents the fitted log index abundance of a particular cohort throughout its
life.
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5.62.4.2. Method 2: LCA on DCR data

5.62.4.2.1. Justification

Assessment was performed using an LCA (VIT software, Lleonart and Salat 1997) on an annual
pseudocohort (2006-2008). Landings from 2009 were not submitted by the Italian authorities. Thus, this
assessment has not been updated with 2009 data due to the lack of numbers-at-length or numbers-at-age
landing data for 2009 in the dataset available during SGMED-10-02.

5.62.4.2.2. Input parameters

Data coming from DCR provided at SGMED-09-02 contained, for GSA 09, information on landings and the
respective size/age structure for 2006-2008. The short data time series did not allow the application of VPA.

LCA was performed using VIT software on data of the years 2006, 2007, 2008. Tab. 5.62.4.2.2.1 shows the

input data. The used parameters were the same of the SURBA analysis, including the M-vector and the
maturity ogive.

Tab. 5.62.4.2.2.1. Input data for LCA of the Norway lobster in GSA 09.

Carapace 2006 2007 2008

Length (mm)

18 0.0 15.0 5319
0 453 1607 103.2
22 99.3 221.2 159.9
24 103.2 3534 250.8
i 3E88.2 384.0 473.2
28 790.4 401.4 5722
3a 11395 439.4 55R.0
32 1055.9 ER1.5 603.3
34 £50.3 5436 LR7.2
35 44410 490.5 5227
1. 2795 3316 4233
40 2528 187.5 3L57.R
42 177.3 178.5 192 .3
44 1735 157.7 X71.7
a5 120.5 2538 147.1
48 B13 2697 55.2
L0 249.3 175.9 B9.5
52 344 213.8 148.8
L4 14.8 151.6 70.5
55 185 101 14.3
ER 154 4.2 19.7
&0 122 5.0 B.2
&2 0.0 29 149
b 0.0 0.4 0.5
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5.62.4.2.3. Results

The general results of LCA (Fig. 5.62.4.2.3.1) show mean values of F (3-6) ranging from 0.30 to 0.36, very
similar to those estimated with SURBA.
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Fig. 5.62.4.2.3.1. LCA outputs: catch numbers, numbers-at-age and fishing mortality at age of N. norvegicus
in GSA 09.
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Fig. 5.62.5.2.3.2. Comparison between SURBA estimates of abundance-at-age 3 and numbers at sea for age
3 estimated from landing data for 2006-2008.

5.62.5. Long term prediction
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5.62.5.1. Justification

Equilibrium YPR reference points for the stock estimated through the Yield software (Hoggarth et al., 2006)
which assumesrecruitment fluctuating randomly around a constant value and 20% uncertainty in input
parameters. Further YPR analyses were conducted based on the VIT (pseudocohort) results.

5.62.5.2. Input parameters

Parameters used were the same imputed for SURBA and LCA analyses.

5.62.5.3. Results

Yield software quantified uncertainty by repeatedly selecting a set of biological and fishery parameters by
sampling from the probability distributions for uncertain parameters set by the user, and then calculating the
quantities of interest. In this sampling, it is assumed that each of the uncertain parameters are independently
distributed, even though for some biological parameters, this assumption is almost certainly incorrect
(Hoggarth et al., 2006). F....x and Fy; were assumed respectively as limiting and target reference points. Their
probability distributions showed a considerable variation (Fig. 5.62.5.3.1). The following median values
were obtained: Fp.x = 0.36; Fo ;= 0.21. The maximum predicted values were respectively 0.59 (F.x) and 0.30
(For).

Considering that the estimated current F was around 0.3 with a SURBA estimates of RPs suggest that the N.
norvegicus stock is currently overexploited.

FO.1 [abzolute biomass] b awirnumn yield-per-reciuit [abzolute biomasz)
1 150
1 10
B
9 0
0147 Q0AT1 0185 0.21% 0243 0267 0231 0279 0327 0375 0423 0471
Fishing mortality Fishing mortality

Fig. 5.62.5.3.1 Probability distribution of Norway lobster RPs in the GSA 09 obtained using the Yield
software.
5.62.6. Data quality and availability

MEDITS survey data were available from 1994. A check of hauls allocation between GSA 09 and 10 needs
to be done before calculation of indices from JRC MEDITS database. Landings from 2009 were not
submitted by the Italian authorities while effort data seem not consistent with previous estimates for the
GSA. Due to lack of numbers-at-age or numbers-at-length from the landings the update of the assessment in
2009 was therefore not carried out.

5.62.7. Scientific advice

5.62.7.1. Short term considerations

5.62.7.1.1. State of the spawning stock size
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Relative spawning stock biomass (SSB) indices derived from MEDITS (1994-2009) and GRUND (1994-
2006) showed fluctuations without a particular trend in the spawning stock biomass (SSB). However, both
indices of abundance and biomass in 2009 represent the maximum values since 1994.

SGMED-10-02 cannot fully evaluate the state of the SSB due to a lack of precautionary management
reference points.

5.62.7.1.2. State of recruitment

Recruitment (age groups 1+ and 2+) showed a significant increasing trend since 1994.

5.62.7.1.3. State of exploitation

SGMED-10-02 proposes the estimated Fy; =0.21 as limit management reference point for sustainable
exploitation consistent with high long term yield.

Recent values of F5_; obtained on commercial data with LCA (VIT) and using SURBA indicate that the stock
is currently overexploited. SGMED-10-02 recommends a reduction of fishing effort to be achieved by means
of a multiannual management plan towards the proposed management reference point in order to avoid long
term losses in yield. Such management plan should consider the mixed fisheries implications for the
Nephrops fisheries. SGMED-10-02 recommends the resulting catches consistent with the effort reductions be
determined.
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5.63. Stock assessment of Norway lobster in GSA 10

SGMED-10-02 did not assess this stock in 2010 but represents the assessment conducted by SGMED-09-02
in 2009 with few data updates (fisheries and surveys) where available and appropriate.

5.63.1. Stock identification and biological features
5.63.1.1. Stock Identification

The stock of Norway lobster was assumed in the boundaries of the whole GSA 10, lacking specific
information on stock identification. N. norvegicus is a sedentary long-living, slow growing lobster which
inhabits burrows constructed in muddy substrates of the upper slope and its presence appears to be related
with heterogeneity in the characteristics of the sediment as well as with variations in fishing effort (e.g.
Maynou and Sarda, 1997). Abundance of Norway lobster is generally rather scant in the southern Tyrrhenian
Sea and the areas with the highest concentration of biomass are found between 200 and 500 m depth.
Patchiness in population structure characteristics has been also identified in the GSA 10.

It has been reported that in GSA 10 the mean length of this crustacean is slightly lower than in the Northern
Tyrrhenian but higher (38 against 39) than in Sicily Strait (38 against 34). Total mortality has been found
negatively correlated with the mean size obtained in different Mediterranean GSAs, although also
environmental influences at geographical scale could play an important role (Abello et al., 2002). Indeed,
differences in growth have been highlighted for N. norvegicus from different habitats in the same
geographical area (Central Adriatic) (Froglia and Gramitto, 1988).

The overall sex ratio is about 0.5. The Norway lobster is a long-living crustacean with a life span of 16-18
years (SAMED, 2002) and larger individuals are males.

In the Central-Southern Tyrrhenian Sea the occurrence of mature females was observed in late spring-early
summer with a spawning beginning mainly at the end of the summer (September, Carbonara et al., 2006) as
reported by other authors for the western Mediterranean basin (Orsi Relini et al., 1998). Thus, a continuous
recruitment pattern is shown and at 34-36 mm carapace length the Norway lobster is considered recruited to
the grounds (SAMED, 2002).

In the central-southern Tyrrhenian Sea commercial catches of Norway lobster are taken on the same fishing
grounds as pink shrimp and European hake but are less abundant than other crustaceans (AA.VV., 2000; EU
project 97/0066 —Medland).

5.63.1.2. Growth

Estimates of the growth pattern of Norway lobster in the Tyrrhenian Sea were obtained in the Samed project
(SAMED, 2002) according to the following procedure. L.« (predicted maximum length; procedure
implemented in FiSAT) value to be used as guess estimate of L., was computed for each sex. This value was
then tuned with that obtained from the Powell and Wetherall approach, which gives also estimates of the Z/K
ratio. According to literature (Mytilineou et al., 1998) estimate of the phi’ indicator was obtained and thus
preliminary guess values of K computed. Thus also a first value of Z was obtained. These parameters were
finally calibrated through the Length Converted Catch Curve (LCCC) and the set giving the better
determination coefficient was adopted: females CL,,=60 mm; K=0.18; t,= -0.5; males CL.,=72 mm; K=0.17;
t(): -0.5.

In the DCR framework parameters were re-estimated following the same procedure and the following values
were obtained: females CL..=58 mm; K=0.19; t,= -0.2; males CL..=75 mm; K=0.15; t,= -0.5.
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Parameters of the length-weight relationship were a=0.668, b=3.027 for females and a=0.7329, b=2.991 for
males (length in cm).

5.63.1.3. Maturity

Maturity and fecundity of Norway lobster have been studied in the GSA 10 using trawl-survey data (1994-
2004) collected in a ten years period (20 surveys carried out in late spring and early summer) (Carbonara et
al., 2006). Results evidenced that maturity process is completed from late-spring summer through autumn
and the smallest ovigerous female was 23.5 mm carapace length. Length at first maturity (Lmsy) was within
30.6-34.8 mm, depending on the year. These differences were probably due to the seasonal variations and
diverse availability of the species to the gear. The lower value was similar to findings in other Mediterranean
areas (29.9 mm-32.1 mm: e.g. Bianchini et al., 1998; SAMED, 2002), while the upper size was higher and
more close to the Alboran figure (36 mm; Orsi Relini et al., 1998).

The proportion of mature females per length class (Tab. 5.63.1.3.1) from DCR data is similar to the estimates
previously calculated for the area.

The relationship between carapace length and number of early eggs on the pleopods is fitted by the following
non-linear equation: F=0.0029*LC*"**' (R’=0.79) comparable with the findings of Froglia and Gramitto
(1980).

Maturity ogive {1904-2004)
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Fig. 5.63.1.3.1 The maturity ogives and relationship between fecundity and carapace length of females.

Tab. 5.63.1.3.1 Proportion of mature females for length class from DCR.

CL Froportion of mature females
26 0.017%

22 0.03

3 0.11%

32 0.362

34 0.557

36 0.779

3B 0.938

4 1

The sex ratio from DCR evidenced the prevalence of males in the different size classes.
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Fig. 5.63.1.3.2 Sex ratio over length (carapace length).

5.63.2. Fisheries

5.63.2.1. General description of fisheries

The Norway lobster is only targeted by trawlers on fishing grounds located offshore at 200 m depth, on the
slope of the whole GSA. The Norway lobster occurs mainly with M. merluccius, P. longirostris, P.
blennoides, depending on depth and area.

5.63.2.2. Management regulations applicable in 2009 and 2010

Management regulations are based on technical measures, like the number of fishing licenses and area
limitation (distance from the coast and depth). In order to limit the over-capacity of fishing fleet, the Italian
fishing licenses have been fixed since the late 1980s. After 2000, in agreement with the European Common
Fisheries Policy, a gradual decreasing of the fleet capacity is implemented. Along the northern Sicily coasts
two main Gulfs (Patti and Castellammare) have been closed to the trawl fishery up 200 m depth, since 1990.
Two closed areas were also established in 2004 along the mainland, in front of Sorrento peninsula (Napoli
Gulf) and Amantea (Calabrian coasts), although these protected area mainly cover the distribution of coastal
species. Other measures on which the management regulations are based regard technical measures (mesh
size) and minimum landing sizes (EC reg. 1967/06). In the GSA 10, the fishing ban has not been mandatory
and it has been adopted on a voluntary basis by the fleet.

5.63.2.3. Catches

5.63.2.3.1. Landings

Available landing data are from DCR regulations. Italian landings data for GSA 10 by fishing gears are listed
in Tab. 5.63.2.3.1.1. Most part of the landings is from trawlers. No data for 2009 were provided by the Italian
authorities.
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Tab. 5.63.2.3.1.1. Annual landings (t) by fishing technique as provided through the official 2010 DCF data
call, 2004-2008. No data for 2009 were provided by the Italian authorities.

SPECIES AREA COUNTRY FT_LWL4 FT LVLS FT LVWLe 2002 2003 2004 2005 2006 2007 2008 2009

MER 10 ITA GM5 DEMSP 6 14 9 10 8
MNEP 10 ITA GTR DEMSP 1 0

MER 10 ITA oTE DEMSP 7 2 1 7
MNEP 10 ITA OTB DWsP 0 0 0
MNEP 10 ITA OTE MDDWSP 50 73 55 53 23
MER 10 ITA 5B-5V DEMSP 0

r L L L L

Sum 64 a7 66 64 38

5.63.2.3.2. Fishing effort

The trends in fishing effort by year and gear type is listed in Tab. 5.63.2.3.2.1. No 2009 data were provided
by the Italian authorities.
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Tab. 5.62.2.3.2.2 Trend in fishing effort (kW*days) for GSA 10 by fishing technique as reported through the
official 2010 DCF data call, 2004-2008. No 2009 data were provided by the Italian authorities.

AREA COUNTRY FT_LVI4 FT_LVLS FT_LVLG WESSEL_LENGTH 2003 2004 2005 2006 2007 2008 2009

10 ITA VLoooe 1347

10 ITA Vioel2 84318 ©65385 32480 275309 24603
10 ITA VL1213 13612 27229 5936 18865 7513
10 ITA DRBE MOL VL1213 10145 14843 23073 343594 21067
10 ITA FRO DEMSP VLoooe 5938

10 ITA FRO DEMSP Vioel2 14239

10 ITA GMND SPF VLoooe 1521 1437
10 ITA GND SPF Vioel2 4316 8070 15882
10 ITA GMND SPF VL1213 1835 3423 8303
10 ITA GMNS DEMSP VL00og 221 9122 6623
10 ITA GMNS DEMSP VLiogl2 45875 229661 74360 139622 124448
10 ITA GMNS DEMSP VL1213 13180
10 ITA GTR DEMSP VL00oG 30332 168594 13248
10 ITA GTR DEMSP Vioel2 86781 82711 191382 140832 172542
10 ITA GTR DEMSP VL1213 12514 21108 28430 16110 17735
10 ITA LHP-LHM CEP VL00og 2369 3463 1018
10 ITA LHP-LHM CEP V>ioel2 1239 2450 4458 15003

10 ITA LHP-LHM FINF VL1213 716, 1013

10 ITA LLD LPF VL00oG 1563
10 ITA LLD LPF Vioel2 2133
10 ITA LLD LPF VL1213 4627 106732 10266 14174
10 ITA LLS DEMF VL00og 116258 3467 2996
10 ITA LLS DEMF V>ioel2 104125 101629 614536 565957 26693
10 ITA LLS DEMF VL1213 13378 27517 61348 52670 32330
10 ITA oT8 DEMSP V>ioel2 16454

10 ITA oTB DEMSP VL1213 44743 102445 127332 93014
10 ITA oT8 DEMSP V01s24 0104 224283 204068 242063
10 ITA oTB DwWsP V01524 2383
10 ITA oT8 MDDWSP VL1213 130612 247736 142430 163560 83026
10 ITA oTB MDDWSP V01524 97221 239878 71963 86344 55526
10 ITA PS LPF V>ioel2 3291

10 ITA PS5 LPF VL1213 4926

10 ITA PS SPF VL00oG 7337

10 ITA PS5 SPF Vioel2 4653 27986

10 ITA PS SPF VL1213 49935 54113 68805 73452 20173
10 ITA 5B-5V DEMSP VL00og 0

10 ITA SB-5V DEMSP V>ioel2 12786

10 ITA 5B-5V DEMSP VL1213 8756

5.63.3. Scientific surveys
5.63.3.1. Medits

5.63.3.1.1. Methods

According to the MEDITS protocol (Bertrand et al., 2002), trawl surveys were carried out yearly (May-July),
applying a random stratified sampling by depth (5 strata with depth limits at: 50, 100, 200, 500 and 800 m;
each haul position randomly selected in small sub-areas and maintained fixed throughout the time). Haul
allocation was proportional to the stratum area. The same gear (GOC 73, by P.Y. Dremicre, IFREMER-
Séte), with a 20 mm stretched mesh size in the cod-end, was employed throughout the years. Detailed data
on the gear characteristics, operational parameters and performance are reported in Dremicre and Fiorentini
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(1996). Considering the small mesh size a complete retention was assumed. All the abundance data (number
of fish and weight per surface unit) were standardised to square kilometre, using the swept area method.

Based on the DCR data call, abundance and biomass indices were recalculated. In GSA 10 the following
number of hauls was reported per depth stratum (Tab. 5.63.3.1.1.1).

Tab. 5.63.3.1.1.1. Number of hauls per year and depth stratum in GSA 10, 1994-2009.

STRATUM 1934 19395 1996 1997 1935 1939 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
G5410_010-050 9 10 10 10 10 10 10 10 9 9 9 9 9 9 9 9
G5A10_050-100 120 12 12 12 12 12 12 12 10 10 10 10 10 10 10 10
G5A10_100-200 20 20 20 20 20 20 20 20 17 17 17 17 17 17 17 17
G5A10_200-500 26 27 28 26 27 26 26 28 22 22 22 22 22 22 22 22
G5A10 500-800 il 30 3l 3l 3l 30 31 29 26 27 26 26 26 26 26 26

Data were assigned to strata based upon the shooting position and average depth (between shooting and
hauling depth). Few obvious data errors were corrected. Catches by haul were standardized to 60 minutes

hauling duration. 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, 1977). This implies weighting of the average values of the individual standardized catches and the
variation of each stratum by the respective stratum areas in each GSA:

Yst =X (Yi*Ai)/ A
V(Yst) =X (Ai * si %/ ni) / A

Where:
A=total survey area
Ai=area of the i-th stratum
si=standard deviation of the i-th stratum
ni=number of valid hauls of the i-th stratum
n=number of hauls in the GSA
Yi=mean of the i-th stratum
Y st=stratified mean abundance
V(Yst)=variance of the stratified mean

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

It was noted that while this is a standard approach, the calculation may be biased due to the assumptions over
zero catch stations, and hence assumptions over the distribution of data. A normal distribution is often
assumed, whereas data may be better described by a delta-distribution, quasi-poisson. Indeed, data may be
better modelled using the idea of conditionality and the negative binomial (e.g. O’Brien et al. (2004)).

Length distributions represented an aggregation (sum) of all standardized length frequencies (subsamples
raised to standardized haul abundance per hour) over the stations of each stratum. Aggregated length

frequencies were then raised to stratum abundance * 100 (because of low numbers in most strata) and finally
aggregated (sum) over the strata to the GSA.

5.63.3.1.2. Geographical distribution patterns
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No analyses based on Medits data were presented.

5.63.3.1.3. Trends in abundance and biomass

The re-estimated abundance and biomass indices are shown in Figure 5.63.3.1.3.1. No trends are evident.
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Fig. 5.63.3.1.3.1 Trends in survey abundance and biomass indices (Medits) of Norway lobster in GSA 10.

5.63.3.1.4. Trends in abundance by length or age

The following Fig. 5.63.3.1.4.1 and 2 display the stratified abundance indices of GSA 10 in 1994-2001 and
2002-2009.
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Fig. 5.63.3.1.4.1 Stratified abundance indices by size, 1994-2001.
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Fig. 5.63.3.1.4.2. Stratified abundance indices by size, 2002-2009.

5.63.3.2. GRUND

5.63.3.2.1. Methods

Since 2003 Grund surveys (Relini, 2000) was conducted using the same sampler (vessel and gear) in the
whole GSA. Sampling scheme, stratification and protocols were similar as in Medits. All the abundance and
biomass data were standardised to the square kilometre, using the swept area method.
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5.63.3.2.2. Geographical distribution patterns

The geographical distribution pattern of the Norway lobster has been studied in the area using trawl-survey
data (Grund and Medits), length frequency distribution analyses via modal component separation techniques
and geostatistical methods. Nurseries were localized with a higher level of probability offshore the
Garigliano river in the northernmost part of the GSA and offshore Capo Suvero, on the southern part of the
area. These areas were also persistent along the time.
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Fig. 5.63.3.2.2.1 Map of nursery area of Norway lobster.

5.63.3.2.3. Trends in abundance and biomass

Trends derived from the GRUND surveys are shown in Fig. 5.63.3.2.3.1. Abundance and biomass indices
show an increasing trend up to 2005 and a decreasing in 2006, as well as recruitment indices. In 1999 the
survey was not performed.
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Fig. 5.63.3.2.3.1. Abundance and biomass indices of the Norway lobster in GSA 10 (bars indicate standard
deviations) derived from Grund surveys. Recruitment indices (N/km®) computed in the total depth range with
standard deviation is also reported.

5.63.3.2.4. Trends in abundance by length or age

Grund time series of length structures from 1994 to 2006 (Fig. 5.63.3.2.4.1) did not show any trend.
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Fig. 5.63.3.2.4.1 III Quantile derived from the GRUND length structures in 1994-2006.

5.63.3.2.5. Trends in growth

No analyses were conducted during SGMED-10-02.
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5.63.3.2.6. Trends in maturity

No analyses were conducted during SGMED-10-02.

5.63.4. Assessment of historic stock parameters

No analytical assessment of historic stock parameters was conducted.

5.63.5. Long term prediction
5.63.5.1. Justification

No forecast analyses were conducted.

5.63.5.2. Input parameters

No forecast analyses were conducted.

5.63.5.3. Results

Given the preliminary state of the data and analyses SGMED-10-02 is not in the position to provide a short
term prediction of catch and stock biomass for Norway lobster in GSA 10.

5.63.6. Scientific advice

5.63.6.1. Short term considerations

5.63.6.1.1. State of the spawning stock size

SGMED-10-02 is unable to provide any scientific advice of the state of the spawning stock given the
preliminary state of the data and analyses.

5.63.6.1.2. State of recruitment

SGMED-10-02 is unable to provide any scientific advice of the state of recruitment in relation to proposed
precautionary level given the preliminary state of the data and analyses.

5.63.6.1.3. State of exploitation

SGMED-10-02 is unable to provide any scientific advice of the state of exploitation in relation to proposed
precautionary level given the preliminary state of the data and analyses.
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5.64. Stock assessment of Norway lobster in GSA 11

SGMED-10-02 did not assess this stock in 2010 but represents the assessment conducted by SGMED-09-02
in 2009 with few data updates (fisheries and surveys) where available and appropriate.

5.64.1. Stock identification and biological features
5.64.1.1. Stock Identification

No information was documented during SGMED-10-02.

5.64.1.2. Growth

No information was documented during SGMED-10-02.

5.64.1.3. Maturity

No information was documented during SGMED-10-02.

5.64.2. Fisheries
5.64.2.1. General description of fisheries

No information was documented during SGMED-10-02.

5.64.2.2. Management regulations applicable in 2009 and 2010

No information was documented during SGMED-10-02.

5.64.2.3. Catches

5.64.2.3.1. Landings

Tab. 5.64.2.3.1.1 lists the trend in reported landings by fishing technique. The data were reported to
SGMED-10-02 through the Data Collection Regulation. The landings were mainly taken by demersal otter
trawls.
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Tab. 5.64.2.3.1.1 Annual landings (t) by fishing technique in GSA 11 as reported through the official DCF
2010 data call. No 2009 data were submitted by Italian authorities.

SPECIES AREA COUNTRY FT_LWVLA FT_LWLS FT_LVLe 2002 2003 2004 2005 2006 2007 2008 2009

NEP | 11 TA GNS  DEMSP 0
NEP | 11 TA GTR  DEMSP 0
NEP | 11 TA OTE  DEMSP 3 3
NEP | 11 TA OTE  DWSP 5
NEP | 11 TA OTE  MDDWSP s8 29 48 61 47
Sum " 61" 297 48" &1 35

5.64.2.3.2. Discards

According to information available to the SGMED-10-02 no catches of Norway lobster were discarded by
the Italian fleet.

5.64.2.3.3. Fishing effort

The trends in fishing effort by fishing technique reported to SGMED-10-02 are listed in Tab. 5.64.2.3.3.1.
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Tab. 5.64.2.3.3.1 Trends in annual fishing effort (kW*days) by fishing technique deployed in GSA 11 as
reported through the official 2010 DCF data call, 2004-2008. No 2009 data were submitted by the Italian
authorities.

AREA COUNTRY FT_LVL4 FT_LVLS  FT_LVLG VWESSEL LENGTH 2003 2004 2005 2006 2007 2008 2009

11 ITA FRO DEMSPE VL00OG 8227 1107
11 ITA FRO DEMSP V>ioel2 13373 69823 43856
11 ITA FRO DEMSPE VL1218 1gles 4731
11 ITA FYK DEMSP VL00oG 0
11 ITA GMNS DEMSPE VL00OG 0 3950 2439
11 ITA GMN5 DEMSP V>ioel2 22701 54737 5413 44336 35469
11 ITA GMNS DEMSPE VL1218 5248 39173 9568 7130 19593
11 ITA GTR DEMSP VL00oG 3485 3983 4328
11 ITA GTR DEMSPE Vioal2 38115 82656 176487 116844
11 ITA GTR DEMSP VL1213 1514 54332 19063 75188 04023
11 ITA LHP-LHM CEP VL00OG 4305 1131
11 ITA LHP-LHM CEP V>ioel2 3065 2611 9764 3333
11 ITA LHP-LHM CEP VL1218 12237 4371
11 ITA LHP-LHM FINF V>ioel2 3480
11 ITA LLD LPF VL1218 6G94

11 ITA LLD LPF V02440 1375

11 ITA LLS DEMF VL00OG 228 2263 0
11 ITA LLS DEMF V>ioel2 30046 61709 4253 7od36 29234
11 ITA LLS DEMF VL1213 3493 344595 20040 43230 25525
11 ITA LLS DEMF V02440 13170

11 ITA oTB DEMSP VL1213 73568 77835 108842 95470
11 ITA oT8 DEMSP V01s24 oe0e7
11 ITA oTB DEMSP V2440 22082
11 ITA oT8 MDDWSP VL1213 152444 8561
11 ITA oTB MDDWSP V01524 115963 188326 141391 195883 35045
11 ITA oT8 MDDWSP V02440 213246 2348372 190232 187054 126564
11 ITA PS5 SPF VL1213 4109

5.64.3. Scientific surveys

5.64.3.1. Medits

5.64.3.1.1. Methods

Based on the DCR data call, abundance and biomass indices were recalculated. In GSA 11 the following
number of hauls was reported per depth stratum (s. Tab. 5.64.3.1.1.1).

Tab. 5.64.3.1.1.1. Number of hauls per year and depth stratum in GSA 11, 1994-2009.

STRATUM 1994 1995 1996| 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
G5A11 010-050 16 18 21 21 21 20 19 17 20 18 17 17 19 13 17, 13
G5A11 050-100 25 21 22 22 20 22 22 24 19 19 18 21 18 20 13 20
G5A11 100-200 20 23 30 3l 3l 30 29 30 24 24 24 24 24 24 22| 24
G5A11 200-500 a3 29 29 26 25 27 24 25 20 24 21 20 20 20 21 19
G5A11 500-500 23 16 21 25 25 24 27 26 16 14 15 14 16 17, 16 16

-984 -



Data were assigned to strata based upon the shooting position and average depth (between shooting and
hauling depth). Few obvious data errors were corrected. Catches by haul were standardized to 60 minutes
hauling duration. Hauls noted as valid were used only, including stations with no catches of hake, red mullet
or pink shrimp (zero catches are included).

The abundance and biomass indices by GSA were calculated through stratified means (Cochran, 1953;
Saville, 1977). This implies weighting of the average values of the individual standardized catches and the
variation of each stratum by the respective stratum areas in each GSA:

Yst =3 (Yi*Ai)/ A
V(Yst) =X (A * si %/ ni) / A

Where:
A=total survey area
Ai=area of the i-th stratum
si=standard deviation of the i-th stratum
ni=number of valid hauls of the i-th stratum
n=number of hauls in the GSA
Yi=mean of the i-th stratum
Yst=stratified mean abundance
V(Yst)=variance of the stratified mean

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

It was noted that while this is a standard approach, the calculation may be biased due to the assumptions over
zero catch stations, and hence assumptions over the distribution of data. A normal distribution is often
assumed, whereas data may be better described by a delta-distribution, quasi-poisson. Indeed, data may be
better modelled using the idea of conditionality and the negative binomial (e.g. O’Brien et al. (2004)).

Length distributions represented an aggregation (sum) of all standardized length frequencies (subsamples
raised to standardized haul abundance per hour) over the stations of each stratum. Aggregated length

frequencies were then raised to stratum abundance * 100 (because of low numbers in most strata) and finally
aggregated (sum) over the strata to the GSA.

5.64.3.1.2. Geographical distribution patterns

No analyses were conducted during SGMED-10-02.

5.64.3.1.3. Trends in abundance and biomass

Fishery independent information regarding the state of the Norway lobster in GSA 11 was derived from the
international survey Medits. Figure 5.64.3.1.3.1 displays the estimated trend in Norway lobster abundance
and biomass in GSA 11. The indices do not reveal a particular trend but stock size is indicated to be high
during 2006-2009.
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Fig. 5.64.3.1.3.1 Abundance and biomass indices of Norway lobster in GSA 11.

5.64.3.1.4. Trends in abundance by length or age

The following Fig. 5.64.3.1.4.1 and 2 display the stratified abundance indices of GSA 11 in 1994-20009.

- 986 -



GSA11 1994 GSA111998
500 4 500
450 4 450
400 4 400
350 A 350
300 4 300
250 - 250
200 200
150 - 150
100 100
50 I |||||||||||”| I 50
0 0
T3S AHRRREISEIEEEEREIEBR TS5 ARARTIFTLAEEERNZTHEB
Carapace length (mm) Carapace length (mm)
GSA11 1995 GSA111999
500 4 500
450 4 450
400 4 400
350 A 350
300 4 300
250 A 250
200 4 200
150 A 150
100 4 100
50 4 50
0+ a
T3S AHRRREISEIEEEEREIEBR TS5 ARARTIFTLAEEERNZTHEB
Carapace length (mm) Carapace length (mm)
GSA11 1996 GSA11 2000
500 4 500
450 4 450
400 4 400
350 A 350
300 4 300
250 A 250
200 4 200
150 A 150
100 4 100
50 4 50
0+ a
T3S AHRRREISEIEEEEREIEBR TS5 ARARTIFTLAEEERNZTHEB
Carapace length (mm) Carapace length (mm)
GSA11 1997 GSA11 2001
500 4 500
450 4 450
400 4 400
350 A 350
300 4 300
250 A 250
200 4 200
150 A 150
100 4 | ”|“ ” 100
50 4 50 I”|d|“|“|“
0+ a
T3S AHRRREISEIEEEEREIEBR TS5 ARARTIFTLAEEERNZTHEB
Carapace length (mm) Carapace length (mm)
Fig. 5.64.3.1.4.1 Stratified abundance indices by size, 1994-2001.
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Fig. 5.64.3.1.4.2 Stratified abundance indices by size, 2002-2009.

5.64.3.1.5.

No analyses were conducted during SGMED-10-02.

5.64.3.1.6.
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No analyses were conducted during SGMED-10-02.

5.64.4. Assessment of historic stock parameters

SGMED-10-02 did not undertake any analytical assessment.

5.64.5. Long term prediction

5.64.5.1. Justification

No forecast analyses were conducted.

5.64.5.2. Input parameters

No forecast analyses were conducted.

5.64.5.3. Results

Given the preliminary state of the data and analyses SGMED-10-02 is not in the position to provide a long
term prediction of catch and stock biomass for Norway lobster in GSA 11.

5.64.6. Scientific advice

5.64.6.1. Short term considerations

5.64.6.1.1. State of the spawning stock size

SGMED-10-02 is unable to provide any scientific advice of the state of the spawning stock given the
preliminary state of the data and analyses. Survey indices do not reveal a particular trend but stock size is
indicated to be high during 2006-2009.

5.64.6.1.2. State of recruitment

SGMED-10-02 is unable to provide any scientific advice of the state of the recruitment given the preliminary
state of the data and analyses.

5.64.6.1.3. State of exploitation

SGMED-10-02 is unable to provide any scientific advice of the state of the exploitation given the
preliminary state of the data and analyses.
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5.65. Stock assessment of Norway lobster in GSA 16

SGMED-10-02 did not assess this stock in 2010 but represents the assessment conducted by SGMED-09-02
in 2009 with few data updates (fisheries and surveys) where available and appropriate.

5.65.1. Stock identification and biological features
5.65.1.1. Stock Identification

No information was documented during SGMED-10-02.

5.65.1.2. Growth

No information was documented during SGMED-10-02.

5.65.1.3. Maturity

No information was documented during SGMED-10-02.

5.65.2. Fisheries
5.65.2.1. General description of fisheries

No information was documented during SGMED-10-02.

5.65.2.2. Management regulations applicable in 2009 and 2010

No information was documented during SGMED-10-02.

5.65.2.3. Catches

5.65.2.3.1. Landings

Tab. 5.65.2.3.1.1 lists the trend in reported landings by fishing technique. The data were reported to
SGMED-10-02 through the Data Collection Regulation. The landings were mainly taken by demersal otter
trawls.

Tab. 5.65.2.3.1.1 Annual landings (t) by fishing technique in GSA 16 as provided through the official 2010
DCF data call. No data for 2009 were submitted by the Italian authorities.

SPECIES AREA COUNTRY FT_LWLA FT_LWLS FT_LVLe 2002 2003 2004 2005 2006 2007 2008 2009

NEP | 16 TA OTE  DEMSP 14 7 5 408
NEP | 16 TA OTE  DWSP 50
NEP 16 TA OTE  MDDWSP 414 483 669 797 215
Sum " 428" 490" 674" 7977 673
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5.65.2.3.2. Discards

According to information available to the SGMED-10-02 no catches of Norway lobster were discarded by
the Italian fleet.

5.65.2.3.3. Fishing effort

The trends in fishing effort by fishing technique reported to SGMED-10-02 are listed in Tab. 5.65.2.3.3.1.

Tab. 5.65.2.3.3.1 Trends in annual fishing effort (kW*days) by fishing technique deployed in GSA 16 as
provided through the official 2010 DCF data call, 2004-2008. No data for 2009 were submitted by the Italian
authorities.

AREA COUNTRY FT LVL4 FT LVLS FT_LVL6 VESSEL LENGTH 2003 2004 2005 2006 2007 2008 2009
16 A VL0612 3886 417
16 ITA GTR DEMSP VL0006 2548 9979 12285
16 ITA GTR DEMSP VL0612 164944 178522 Fe073 103933 103352
16 ITA GTR  DEMSP VL1218 25926 7720 23394 18868 8189
16 ITA GTR  DEMSP VL1824 1420
16 ITA LHP-LHM CEP VL0006 525 1162
16 ITA LHP-LHM FIMF VL0612 16931 16553 14973 15019 21934
16 TA  LHP-LHM  FINF VL1218 641
16 ITA LLD LPF VL1218 12401 3900 2924 3435 16936
16 ITA LLD LPF VL1824 3e304 5756 1029 TE320 12919
16 ITA LLS DEMF VL0006 1022 3942 1394
16 ITA LLS DEMF VL0612 26733 58661 12698 57631 9512
16 ITA LLS DEMF VL1218 21934 1640 3115 62773 18439
16 ITA LLS DEMF VL1824 1870
16 ITA oTB DEMSP VL1218 210042 238629 272220 263191
16 ITA OT8  DEMSP VL1824 54367 13425 397440
16 ITA OTE  DEMSP VL2440 693213
16 A OTE  DWSP VL1824 15246
16 ITA oTB DwWsP VL2440 41113
16 ITA OTB  MDDWSP VL1218 285378 4336
16 ITA OTB  MDDWSP VL1824 377936 418914 434334 549867 93949
16 ITA OTE  MDDWSP VL2440 1116269 1161841 442196 1484331 225304
16 ITA oTM MDPSP VL1824 21611 26555 41792
16 ITA oTM MDPSP VL2440 5306 9096
16 ITA PS LPF VL1824 9763
16 ITA PS SPF VL0006 337
16 ITA Ps SPF VL0612 8471 670 3127
16 ITA Ps SPF VL1218 1772 1997 1355 2354
16 ITA PS SPF VL1824 17339 12429 7349 39307 11625
16 ITA PTM SPF VL1824 19612 72116 107330 38857
5.65.3. Scientific surveys
5.65.3.1. Medits
5.65.3.1.1. Methods

-991 -



Based on the DCR data call, abundance and biomass indices were recalculated. In GSA 16 the following
number of hauls was reported per depth stratum (s. Tab. 5.65.3.1.1.1).

Tab. 5.65.3.1.1.1. Number of hauls per year and depth stratum in GSA 16, 1994-2009.

STRATUM 1994 1995 1996| 1997 1938 1999 2000 2001| 2002 2003 2004 2005 2006 2007 2008 2009
G54l _010-050 4 4 4 4 4 4 4 4 7 7 7 10 10 11 11 11
G5A16_050-100 9 8 8 8 8 8 7 3 11 120 12 20 22 23 23 23

G5416_100-200 4 4 4 4 5 5 6 5 11 10 11 20 19 21 21 21
G54l _200-500 10 11 11 120 11 11 11 11 19 18 26 37 3l 27 27 27
G54A16 500-500 10 4 14 13 4 14 14 14 20 20 21 33 33 38 38 38

Data were assigned to strata based upon the shooting position and average depth (between shooting and
hauling depth). Few obvious data errors were corrected. Catches by haul were standardized to 60 minutes
hauling duration. Hauls noted as valid were used only, including stations with no catches of hake, red mullet
or pink shrimp (zero catches are included).

The abundance and biomass indices by GSA were calculated through stratified means (Cochran, 1953;
Saville, 1977). This implies weighting of the average values of the individual standardized catches and the
variation of each stratum by the respective stratum areas in each GSA:

Yst=X (Yi*Ai)/ A
V(Yst) =X (A2 * si 2/ ni) / A

Where:
A=total survey area
Ai=area of the i-th stratum
si=standard deviation of the i-th stratum
ni=number of valid hauls of the i-th stratum
n=number of hauls in the GSA
Yi=mean of the i-th stratum
Y st=stratified mean abundance
V(Yst)=variance of the stratified mean

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

It was noted that while this is a standard approach, the calculation may be biased due to the assumptions over
zero catch stations, and hence assumptions over the distribution of data. A normal distribution is often
assumed, whereas data may be better described by a delta-distribution, quasi-poisson. Indeed, data may be
better modelled using the idea of conditionality and the negative binomial (e.g. O’Brien et al. (2004)).

Length distributions represented an aggregation (sum) of all standardized length frequencies (subsamples
raised to standardized haul abundance per hour) over the stations of each stratum. Aggregated length

frequencies were then raised to stratum abundance * 100 (because of low numbers in most strata) and finally
aggregated (sum) over the strata to the GSA.

5.65.3.1.2. Geographical distribution patterns

No analyses were conducted during SGMED-10-02.
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5.65.3.1.3. Trends in abundance and biomass

Fishery independent information regarding the state of the Norway lobster in GSA 16 was derived from the
international survey Medits. Figure 5.65.3.1.3.1 displays the estimated trend in Norway lobster abundance

and biomass in GSA 16. Both indices of stock abundance and biomass appear high and represent maximum
values in 2009.
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Fig. 5.65.3.1.3.1 Abundance and biomass indices of Norway lobster in GSA 16.

5.65.3.1.4. Trends in abundance by length or age

The following Fig. 5.65.3.1.4.1 and 2 display the stratified abundance indices of GSA 16 in 1994-2009.
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5.65.3.1.4.1 Stratified abundance indices by size, 1994-2001.
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Fig. 5.65.3.1.4.2 Stratified abundance indices by size, 2002-2009.

5.65.3.1.5. Trends in growth

No analyses were conducted during SGMED-10-02.

5.65.3.1.6. Trends in maturity
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No analyses were conducted during SGMED-10-02.

5.65.4. Assessment of historic stock parameters

SGMED-10-02 did not undertake any analytical assessment.

5.65.5. Long term prediction

5.65.5.1. Justification

No forecast analyses were conducted.

5.65.5.2. Input parameters

No forecast analyses were conducted.

5.65.5.3. Results

Given the preliminary state of the data and analyses SGMED-10-02 is not in the position to provide a long
term prediction of catch and stock biomass for Norway lobster in GSA 16.

5.65.6. Scientific advice

5.65.6.1. Short term considerations

5.65.6.1.1. State of the spawning stock size

SGMED-10-02 is unable to provide any scientific advice of the state of the spawning stock given the
preliminary state of the data and analyses. However, survey indices of stock size appear high and represent
maximum values in 2009.

5.65.6.1.2. State of recruitment

SGMED-10-02 is unable to provide any scientific advice of the state of the recruitment given the preliminary
state of the data and analyses.

5.65.6.1.3. State of exploitation

SGMED-10-02 is unable to provide any scientific advice of the state of the exploitation in relation to
proposed precautionary and target levels given the preliminary state of the data and analyses.
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5.66. Stock assessment of Norway lobster in GSA 17
5.66.1. Stock identification and biological features

5.66.1.1.Stock Identification
Norway lobster in GSA 17 is considered a single stock unit shared among Albania, Croatia, Italy, Slovenia
and Montenegro. The species is present between 30 to 400 m depth in the Adriatic. Major concentrations are
found in the Pomo/Jabuka pit area. Rich fishing grounds can also be found in the areas of the Velebit
channel, Kvarner and Kvarneric region. In the Southern Adriatic individuals on the Nephrops grounds are
less densely concentrated.

5.66.1.2.Growth

Growth rates in Pomo pit are considered lower than in other areas. The different growth rate is likely to be
related to less favourable environmental conditions in such area.

The estimated L/W relationship is a=0.000263 b=3.27

In the DCR frame, it is found the following set of growth parameters:
L.=58, K=0.249, t,=-0.558

Other growth parameters found in literature in the area (IMBC et al., 1994):
Males Linf=82.5 K=0.1325 t,=0.28
Females Linf=59.5 K= 045 t,=0.06

5.66.1.3.Maturity
The species reaches sexual maturity at 3 years old at about Lm=32 mm CL. The fecundity at size was
estimated by Froglia & Gramitto (1979, 1981) F= 0.0575* CL"2.942. The species’ spawning season is
between spring and summer with two main peaks.

5.66.2. Fisheries

5.66.2.1.General description of fisheries
In the Adriatic Sea, N.norvegicus is mainly caught with two types of gear: most of the individuals are caught
with bottom trawl nets and the rest with traps (mainly in channel areas of the northern Adriatic). With the
traditional trawl net with a cod end stretched mesh size of 40 mm is defined an Lc= 50-60 mm of TL
(around 25-30 mm CL).

5.66.2.2.Management regulations applicable in 2009 and 2010

Landings minimum legal size:

ALBANIA: It is strictly prohibited to fish and sell any aquatic species less than the minimum regulatory size
30 cm as set out in Article 48.1 of Fisheries Regulations No.1 of 1997.

CROATIA:The Order of 1998 (145/98) and amended by the Order 101/02 on the Protection of Fish and

Other Marine Organisms was adopted to determine the minimum sizes of certain species of fish. Nephrops
norvegicus= 7 cm.
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ITALY:The self-executing rules of Reg. EC 1626/1994 establish the minimum size to protect juveniles of
Nephrops norvegicus  over 20 mm Carapage length, 70 mm Total length.

SERBIA-MONTENEGRO: The minimum size is laid down as follows: 2. Decree on prohibition of capture
and trade in fish juveniles, undersized fish and other marine organisms no. 10/2004.

SLOVENIA: Nephrops norvegicus - minimum 10 cm

CROATIA:Numerous regulations have been adopted in Croatia to regulate fishing gears’ technical
characteristics and their use with regard to commercial, small-scale and sport fishing. An Ordinance of 1996
on commercial fishing (46/96) prescribes, according to the type of license granted to a vessel, the quantities
and types of gear that can be carried on board and used from that vessel. Mesh sizes of nets and other fishing
gears as well as their area and time of use have also been determined in Regulations on Commercial Fishing
0f 2000 (83/2000). Also traps for Norwegian lobsters (Nephrops norvegicus) have been regulated.

5.66.2.3.Catches

5.66.2.3.1. Landings

Official data shows that in the last years the catches in the area were between 1,278 and 1,974 tons (Tab.
5.66.2.3.1.1).

Tab. 5.66.2.3.1.1 Landing (t) by country and fishing technique as reported through the official 2010 DCF
data call. No 2009 data were submitted by the Italian authorities.

SPECIES AREA COUNTRY FT_LWL4 FT LVLS FT LVWLe 2002 2003 2004 2005 2006 2007 2008 2009

NEP | 17 TA 0
NEP | 17 TA GTR  DEMSP 0

NEP | 17 TA OTE  DEMSP 923 1573 1462 1259 1270
NEP | 17 TA OTE  MDDWSP 967 388 197 196 2
NEP | 17 TA OTM  MDPSP 0

NEP | 17 TA DS LPF 0

NEP | 17 TA TBB  DEMSP 14 14 17 15 6
Sum "1904" 1975 1676 1470 1278

For previous years, the information on total landings from the northern and central Adriatic is presented in
Fig. 5.66.2.3.1.1.
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Fig. 5.66.2.3.1.1 Data FAO 1970-2004 of catches in Northern and Central Adriatic.
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Fig. 5.66.2.3.1.2 Length composition of the commercial catches in numbers for 2006 and 2007(Official
data).

5.66.2.3.2. Discards

No discard data were reported to SGMED.

5.66.2.4. Fishing effort
Fishing effort expressed in days of activity available from submitted official data seems very low considering

the size of the fleets operating in the area and the commercial importance of the species in question. The
number of vessels that targets this specific species is not specified.
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Tab. 5.66.2.3.3.1 Fishing effort (kW*days) by country and fishing technique as reported through the official
2010 DCF data call. No 2009 data were submitted by the Italian authorities.

AREA COUNTRY FT_LWL4 FT_LWLS FT_LWL6 WESSEL_LENGTH 2003 2004 2005 2006 2007 2008 2009
17 ITA WLOoOoB 28839 19454 25018
17 ITA WLOGLZ 585226 426770 538249 418073 245003
17 ITA WL1218 21467 23352
17 ITA WL2440 4097 Fa03
17 ITA DRB MOL WLOGL2 19073
17 ITA DRB MOL WL1218 581702 484258 407953 612211 492480
17 ITA FPO DEMISP WLOOO0S 130
17 ITA FPO DEMISP WLOG12 19874 17355 9939 9718 18643
17 ITA FYK DEMISP WLOOO0S o o o
17 ITA FYK DEMISP WLOG12 6671 333 5372 34133 14013
17 ITA GND SPF WLOG12 214
17 ITA GNS DEMISP WLOOOG 27244 4459 16703
17 ITA GNS DEMISP WLOG12 113579 97152 43173 36087 33960
17 ITA GNS DEMISP VL1218 24644 153559 7339
17 ITA GTR DEMISP WLOOOG o o
17 ITA GTR DEMISP WLOG12 14415 23334 31121 34778 26522
17 ITA GTR DEMISP VL1218 7215
17 ITA LLD LPF WLOG12 Ja72 2384 5843
17 ITA LLD LPF WL1218 961 9928 6181 3765 416
17 ITA LLS DEMF WVLOG12 529 498
17 ITA oTB DEMSP WLOG12 143723 JO376 46397 71355 67595
17 ITA oTB DEMSP WL1218 910397 713888 599979 686576 595477
17 ITA oTB DEMSP WiL1E24 822314 379538 639196 F79138 713636
17 ITA oOTB DEMSP WL2440 479467 305876 303593 2494355 249021
17 ITA oOTB MDDWSP WL1E24 455880
17 ITA OTB MDDWSP WiL2440 101556 85117 81784 15108
17 ITA OTM MDPSP WLOG12 666
17 ITA OTM MDPSP WiL2440 963
17 ITA Ps SPF WLOG12 15395 11368
17 ITA Ps SPF WL1218 1912 7297 13939 3958 1374
17 ITA Ps SPF WiL2440 15557
17 ITA PTM SPF WL1218 9255 28121 1056 11264
17 ITA PTM SPF Wiig24 446896 309738 331008 393874 93255
17 ITA PTM SPF WiL2440 170745 183571 198308 225578 385407
17 ITA TEE DEMSP WL1218 32478 16587 30023 F4266 54618
17 ITA TEE DEMSP WLig24 229009 266268 365432 304104 172961
17 ITA TEE DEMSP Wl2440 104553 93303 108658 138558 267487
17 SWIN FPO DEMSP MNA WLOOOoS 738 788 535 1124 382
17 SWIN FPO DEMSP MNA WLOOLZ2 546 788 535 1145 382
17 SWIN FPO DEMSP MNA WLOGLZ2 107 20
17 SWIN FPO DEMSP MNA WL1218 BE32 11027
17 SWIN FPO DEMSP MNA L1224 BE32 11027
17 SWIN FYK DEMSP MNA WLOooB 165 4395 637 18 458
17 SWIN FYK DEMSP MNA WLOOLZ2 165 554 637 18 458
17 SWIN FYK DEMSP MNA WLOGLZ 59
17 SWIN GMND SPF 20D40 WLOOLZ2 1135 227 9z 219 141
17 SWIN GMND SPF 20D40 WLOGLZ2 1135 227 9z 219 141
17 SWIN GMND SPF 20D40 WL1218 355
17 SWIN GMND SPF 20040 WL1224 355
17 SWIN GMNE DEMSP 16D20 WLOOO0S 524 3368 4516 4970 86367
17 SWIN GMNS DEMSP 16D20 WLOO12 20524 20108 20482 47601 53623
17 SWIN GMNS DEMSP 16D20 WLOG12 16900 16739 15893 42671 47256
17 SWIN GMNS DEMSP 16D20 WL1218 67 996 83602 4938 861
17 SWIN GMNS DEMSP 16D20 WiL1224 67 996 83602 4938 861
17 SWIN GTR DEMSP 500100 WLOOOSE 2767 1608 3570 TATS 6644
17 SWIN GTR DEMSP 500100 WLOO12 29427 37010 F3895 81751 78489
17 SWIN GTR DEMSP 500100 WLOG12 26660 35402 72386 TA2T6 Jiz44
17 SWIN GTR DEMSP 500100 WL1218 15970 7548 5137 1387
17 SWIN GTR DEMSP 500100 WiL1224 15970 7548 5137 1387
17 SWIN LHP-LHM CEP MNA WLOOO0SE 11
17 SWIN LHP-LHM CEP MNA WLOO12 3 11
17 SWIN LHP-LHM CEP MNA WLOG12 3
17 SWN LHP-LHM FINF MNA WLOOOS 4 3 9
17 SWN LHP-LHM FINF MNA WLOO12 10 4 20 12
17 SWN LHP-LHM FINF MNA WLOG12 10 17 4
17 SWN LLS DEMSP MNA WLOOOG 22 13 36 31 22
17 SWN LLS DEMSP MNA WLOO12 153 837 36 40 421
17 SWN LLS DEMSP MNA WLOG12 131 624 8 399
17 SWVIN LLS DEMISP MA WL1218 27
17 SWVIN LLS DEMISP MA WL1224 27
17 SWVIN oTB DEMISP 40030 WLOOOG 17 4
17 SWVIN oTB DEMISP 40030 WLOOL2 17615 19313 20311 18128 14912
17 SWVIN oTB DEMISP 40030 WLOG12 18935 27369 343965 37112 40305
17 SWVIN oTB DEMISP 40030 VL1218 41539 54328 763306 79234 84796
17 SWVIN oTB DEMISP 40030 WL1224 41539 54328 763306 79234 84796
17 SWVIN oTB DEMISP 40030 VL2440 600 350
17 SWVIN OTM MDPSP 20D40 VL1218 47 196
17 SWVIN OTM MDPSP 20D40 WL1224 47 196
17 SWVIN OTM MDPSP 20D40 VL2440 350
17 SWVIN PS SPF 14D16 WLOOOG 3
17 SWVIN PS SPF 14D16 WLOOL2 3169 4648 6209 4073 3003
17 SWVIN PS SPF 14D16 WLOG12 3169 4648 6209 4073 3005
17 SWVIN PS SPF 14D16 WL1218 14080 15883 11865 12394 20598
17 SWVIN PS SPF 14D16 WL1224 14080 15883 11865 12394 20598
17 SWVIN PTR SPF 20D40 VL2440 100585 91715 110404 63808 102116
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5.66.3. Scientific surveys

5.66.3.1. Medits

5.66.3.1.1. Methods

Based on the DCR data call, abundance and biomass indices were recalculated. In GSA 17 the following
number of hauls was reported per depth stratum (s. Tab. 5.66.3.1.1.1).

Tab. 5.66.3.1.1.1. Number of hauls per year and depth stratum in GSA 17, 2002-2009.

STRATUM 1994 1995 1996 1997 1938 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
G5A17 010-050 57 45 47 6l 43 32 51 49
G5A17_050-100 34 36 37 B2 38 32 37 37
G5A1T7_100-200 50 27 22) 43 21 24 23 22
G5A17_200-500 9 7 3 7 3 3 3 3
G5A17_500-800 1 1

Data were assigned to strata based upon the shooting position and average depth (between shooting and
hauling depth). Few obvious data errors were corrected. Catches by haul were standardized to 60 minutes
hauling duration. Hauls noted as valid were used only, including stations with no catches of hake, red mullet
or pink shrimp (zero catches are included).

The abundance and biomass indices by GSA were calculated through stratified means (Cochran, 1953;
Saville, 1977). This implies weighting of the average values of the individual standardized catches and the
variation of each stratum by the respective stratum areas in each GSA:

Yst =X (Yi*Ai)/ A
V(Yst) =X (Ai * si %/ ni) / A

Where:
A=total survey area
Ai=area of the i-th stratum
si=standard deviation of the i-th stratum
ni=number of valid hauls of the i-th stratum
n=number of hauls in the GSA
Yi=mean of the i-th stratum
Y st=stratified mean abundance
V(Yst)=variance of the stratified mean

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

It was noted that while this is a standard approach, the calculation may be biased due to the assumptions over
zero catch stations, and hence assumptions over the distribution of data. A normal distribution is often
assumed, whereas data may be better described by a delta-distribution, quasi-poisson. Indeed, data may be
better modelled using the idea of conditionality and the negative binomial (e.g. O’Brien et al. (2004)).

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

5.66.3.1.2. Geographical distribution patterns

No analyses were conducted during SGMED-10-02.

5.66.3.1.3. Trends in abundance and biomass

Fishery independent information regarding the state of the Norway lobster in GSA 17 was derived from the

international survey Medits. Figure 5.66.3.1.3.1 displays the estimated trend in Norway lobster abundance
and biomass in GSA 17.
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Fig. 5.66.3.1.3.1 Abundance and biomass indices of Norway lobster in GSA 17. The 2003 survey data on
catch weights require a thorough review due to outlier observed.

Figure 5.66.3.1.3.2 displays the distribution pattern of the survey hauls and abundance per station. However,
the annual survey data in many years reported only cover the western part of GSA17 as hauls data from the
eastern part of the GSA17 are only included in the submitted database in 2002 and 2005. This inconsistency
prevents comparisons of abundance indexes over the time series.

- 1002 -



45

=

= =
= =
] (3]
= =
) 5]
- -
v} v}
o w
= e
= o
g g
L) 5]
= =

12 14 B 18 2 4 16 8 12 4 16 8 12 14 B 18

Fig. 5.66.3.1.3.2 Geographic distribution patterns of Norway lobster catches in GSA 17 as included in the
MEDITS data base.
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Fig. 5.66.3.1.3.3 Stratified biomass indices as derived from the MEDITS data base, 2002-2009.

- 1003 -



5.66.3.1.4. Trends in abundance by length or age

The following Fig. 5.66.3.1.4.1 display the stratified abundance indices of GSA 17 in 2002-2009.
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Fig. 5.66.3.1.4.1 Stratified abundance indices by size, 2002, 2004-2009.

No analyses were conducted during SGMED-10-02.

5.66.3.1.5. Trends in growth
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5.66.3.1.6. Trends in maturity

No analyses were conducted during SGMED-10-02.

5.66.4. Assessment of historic stock parameters

5.66.4.1.Method 1: Length Cohort Analysis

5.66.4.1.1. Justification

A length cohort analysis was performed for the estimation of the vectors of fishing mortality. The choice was
conditioned by the lacking of a long time series that makes unsuitable the utilization of a more precise and
less biased approach. The direct ageing is not possible for Norway lobster due to the lack of hard structures
showing annual or seasonal rings. The analyses were performed even though there was a general agreement
about the poor data quality and regarding the lacking of consistency between growth parameters and data.

5.66.4.1.2. Input parameters

Having only 2 years of size structure of the commercial catch, a pseudo-cohort analysis assuming
equilibrium was run.

Tab. 5.66.4.1.2.1 Biological parameters and used to run the VIT model.

Loo =58
K=0.249
To=-0.558

L/'W a=0.000401 b=3.124

M=0.4
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Tab. 5.66.4.1.2.2 Length compositions of the landings in 2006 and 2007.

2006 2007
CL N N
14 94
16 445
18 4589 127
20 15618 895

22 23531 1445
24 29064 4757
26 26802 8929
28 16873 12011
30 9793 8926
32 7182 5434
34 2990 3924
36 2520 1652
38 1789 4825
40 1996 2391
42 1157 2596

44 289 832
46 131 613
48 150 307
50 199 29
52 66
54 70
56 9
58 72
60 84

5.66.4.1.3. Results
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Fig. 5.66.4.1.3.1 VIT assessment results.

Two completely different F vectors were obtained for the two analysed years, in 2006 showing a peak on
juveniles (almost 2 years old individuals) while in 2007 with higher F for older age classes. Weighted mean
F for the two years were as follows:

Mean F(2006)=0.86  Mean F(2007)= 0.42
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5.66.5. Long term prediction

5.66.5.1.Justification
A yield per recruit analysis structured by size was performed for the estimation of long term relative yields at
different levels of exploitation and for the definition of some reference points related to yields maximization
and sustainability (VIT). The chosen reference points were Fy 1, Fin.x and F30%SSB.

5.66.5.2.Input parameters
The growth parameters used in the analysis were those available for the area reported above. A constant
value of 0.4 was hypothesized for Natural Mortality.

5.66.5.3.Results

The Y/R curve has shown an almost flat shape over certain F values, with a maximum at relatively high F
rates.

The following RPs were derived:
Frax=2.44

FO.I =0.44

F30%SSB = 0.54

SGMED-10-02 notes the flat shape of the YpR curve and thus considers such estimated reference points as
biased and not applicable as management reference points consistent with high long term yields.

<2 Equilibrium yield-per-recruit (and biomasses-per- recruit) v fishing mortality

‘rield-per-recruit and biomaszes-per-recruit [absolute biomasz]

B £
r""'-"d_'_
F130%SSB o]
= 9 =
e 0.1 T 3
a4 L
o Fmax =
= o 204
= 5 wl
= g
(1] 4]
(1] [ K. 1 1.5 z x5 3 4] [+ K] 1 156 2 2.5 3
Fizhing mortality Fizhing mortality
B4 Lasi o
E0
= ™ =
[
0 ap -
= & a3
o 204 fus]
= = 2
— o
|
10 — 10
V] 4]
4] 0.5 1 1.5 e Z2.5 3 4] [+ K] 1 15 e 2.5 ]
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Fig. 5.66.5.3.1. Yield per recruit, Fish Biomass per recruit, SSB/R and Total Biomass per recruit analyses for
Nephrops norvegicus. The values of F corresponding to the 3 defined RPs are shown.
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5.66.6. Data quality

Data on size structure of the commercial catch was supplied only for the years 2006 and 2007. The size
structures have shown a quite different distribution, with the year 2006 showing a unimodal distribution
(peak in 24 mm) and a long tail to the right, that includes several big-sized individuals up to 95 mm, and the
2007 structure showing a bimodal distribution, with a main peak in 28 mm, and including individuals of
maximum size of 5 Omm. With the available information, it is impossible to hypothesize any explanation for
such marked differences, that may be only explained in the case of occurrence of drastic changes in the
spatial distribution of the fleet or in changes in the sampling design.

Such extremely different size structures, the uncertainties on levels of effort, structure of the landings and the
shortage of time series, prevents the performance of a reliable assessment of the status of exploitation of the
stock. In any case, and only with the aim of comparing the perceptions of the state of the stock derived from
the use of the data corresponding to the only 2 years of size distribution data, the parameters available for the
area were used for the performance of the yield per recruit and a length cohort analysis. It was however
observed a lacking of consistence among the parameters supplied and the size of the landed individuals in
2006, that in many cases are much larger (up to 40% higher) than the estimated L., value.

The average fishing mortality rates estimated for the two years for the ages 2-8 resulted very different and
especially different distribution by age are observed between the two years, with much higher values in ages
2 and 3 in 2006 and in ages 7 and 8 in 2007. Having defined a value for the RP F;; of 0.44, such results
would suggest that in one case the stock is highly exploited while in the other year the current F is under the
reference value used as a proxy of Fygsy. This is unlikely without a drastic change in spatial distribution
pattern of fishing effort from 2006 to 2007.

In conclusion, it is necessary to stress that the performed analyses were done exclussively for demonstrating
the misleading consequences of the use of such poor and unconsistent data and parameters. In fact, the
available data precludes any assessment of the status of exploitation of the stocks.

The WG encourages a complete revision of the data (i.e. size structures) and the checking of the consistency
of biological parameters with the observed size distributions in the catches. The WG would very much
appreciate for the next meetings the provision of the whole time series of trawl MEDITS surveys (1994-
2010) and the total coverage of the GSA17 (eastern and western part) and correct information about the
commercial fishery (number of vessels of each fleet targeting the species, total landings per year, fishing
areas and on any shift that might be occurred along time, accurate data on size structure of the landings, etc).
Only if and when such information will be available, an assessments of this important commercial stock will
be possible.

5.66.7. Scientific advice

5.66.7.1. Short term considerations

5.66.7.1.1. State of the spawning stock size

SGMED-10-02 is unable to provide any scientific advice of the state of the spawning stock given the
preliminary state of the data and analyses.

5.66.7.1.2. State of recruitment

SGMED-10-02 is unable to provide any scientific advice of the state of recruitment given the preliminary
state of the data and analyses.
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5.66.7.1.3. State of exploitation

SGMED-10-02 is unable to provide any scientific advice of the state of exploitation given the preliminary
state of the data and analyses.
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5.67. Stock assessment of Norway lobster in GSA 18

SGMED-10-02 did not assess this stock in 2010 but represents the assessment conducted by SGMED-09-02
in 2009 with few data updates (fisheries and surveys) where available and appropriate.

5.67.1. Stock identification and biological features
5.67.1.1. Stock Identification

No information was documented during SGMED-10-02.

5.67.1.2. Growth

No information was documented during SGMED-10-02.

5.67.1.3. Maturity

No information was documented during SGMED-10-02.

5.67.2. Fisheries
5.67.2.1. General description of fisheries

No information was documented during SGMED-10-02.

5.67.2.2. Management regulations applicable in 2009 and 2010

No information was documented during SGMED-10-02.

5.67.2.3. Catches

5.67.2.3.1. Landings

Tab. 5.67.2.3.1.1 lists the trend in reported landings by fishing technique. The data were reported to
SGMED-10-02 through the Data Collection Regulation. The landings were mainly taken by demersal otter
trawls.
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Tab. 5.67.2.3.1.1 Annual landings (t) by fishing technique in GSA 18 as reported through the official 2010
DCF data call, 2004-2008. No 2009 data were submitted by the Italian authorities.

SPECIES AREA COUNTRY FT_LWVLA FT_LWLS FT_LVLe 2002 2003 2004 2005 2006 2007 2008 2009

NEP | 18 TA 0

NEP | 18 TA GNS  DEMSP 2 100 15 10
NEP | 18 TA GNS SLPF 0
NEP | 18 TA OTE  DEMSP 50 13 179 360 927
NEP | 18 TA OTE  DWSP 2
NEP | 18 TA OTE  MDDWSP 1169 1183 1258 940 76
Sum 71219 1198 14477 1215 1015

5.67.2.3.2. Discards

According to information available to the SGMED-10-02 no catches of Norway lobster were discarded by
the Italian fleet.

5.67.2.3.3. Fishing effort

The trends in fishing effort by fishing technique reported to SGMED-10-02 are listed in Tab. 5.67.2.3.3.1.
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Tab. 5.67.2.3.3.1 Trends in annual fishing effort (kW*days) by fishing technique deployed in GSA 18 as
reported through the official 2010 data call, 2004-2008. No 2009 data were submitted by the Italian
authorities.

AREA COUNTRY FT_LVL4 FT LVLS FT_LVL6 WESSEL LENGTH 2003 2004 2005 2006 2007 2008 2009

18 ITA VLOOoOs 653
18 ITA VL1218 18973

18 ITA DRB MOL VL1218 31755 15206 60312 23038 24106
18 ITA GNS DEMSP VLoooe 0 0 0
18 ITA GNS DEMSP VLOe12 79455 107014 73603 59052 76376
18 ITA GNS DEMSP VL1218 11360

18 ITA GTR DEMSP VLoooe 0 767 3639
18 ITA GTR DEMSP VLoel2 9276 16931 947 43543
18 ITA LHP-LHM CEP VLOoooe 1115
18 ITA LHP-LHM CEP VLOe12 0

18 ITA LLD LPF VLoooe 1453
18 ITA LLD LPF VLoel2 0 1686
18 ITA LLD LPF VL1218 4939 3454

18 ITA LLS DEMF VLOOoOs 1031 0 731
18 ITA LLS DEMF VLoel2 2163 8362 8103 21686 24333
18 ITA LLS DEMF VL1218 4539 7077 43626 84915
18 ITA OTB DEMSP VLOoe12 31970 31096 30666 13651 27993
18 ITA OTB DEMSP VL1218 566531 483808
18 ITA oTe DEMSP VL1824 152427
18 ITA OTE DEMSP VL2440 36432 122656
18 ITA OTE MDDWSP VLoel2 1409

18 ITA OTB MDDWSP VL1218 426469 539707 486560 49978
18 ITA OTB MDDWSP VL1824 390285 349132 533919 455935 44323
18 ITA OTE MDDWSP VL2440 339413 244695 123388 144903 4025
18 ITA PS5 SPF VL2440 27636 10183
18 ITA PTM SPF VL2440 74992 112819| 141218| 191256 128292

5.67.3. Scientific surveys

5.67.3.1. Medits

5.67.3.1.1. Methods

Based on the DCR data call, abundance and biomass indices were recalculated. In GSA 18 the following
number of hauls was reported per depth stratum (s. Tab. 5.67.3.1.1.1).

Tab. 5.67.3.1.1.1. Number of hauls per year and depth stratum in GSA 18, 1994-2009.

STRATUM 1994 1995 1996| 1997 1938 1999 2000 2001| 2002 2003 2004 2005 2006 2007 2008 2009
G5A18 010-050 14 15 15 4 14 14 14 15 13 13 12 9 10 11 10 10
G5A15_050-100 4 14 14 15 15 15 15 14 21 21 23 16 15 15 14 13
G5A158_100-200 24 23 23 23 23 23 23 23 34 3l 32 25 23 23 22 25
G5A18 200-500 10 10 10 10 10 10 10 10 15 15 16 10 10 9 8 11
GSA1E 500-800 10 10 10 10 10 10 10 10 4 14 14 7 7 7 5 6

Data were assigned to strata based upon the shooting position and average depth (between shooting and
hauling depth). Few obvious data errors were corrected. Catches by haul were standardized to 60 minutes
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hauling duration. Hauls noted as valid were used only, including stations with no catches of hake, red mullet
or pink shrimp (zero catches are included).

The abundance and biomass indices by GSA were calculated through stratified means (Cochran, 1953;
Saville, 1977). This implies weighting of the average values of the individual standardized catches and the
variation of each stratum by the respective stratum areas in each GSA:

Yst =X (Yi*Ai)/ A
V(Yst) = = (Ai2 * i 2/ ni) / A2

Where:
A=total survey area
Ai=area of the i-th stratum
si=standard deviation of the i-th stratum
ni=number of valid hauls of the i-th stratum
n=number of hauls in the GSA
Yi=mean of the i-th stratum
Y st=stratified mean abundance
V(Yst)=variance of the stratified mean

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

It was noted that while this is a standard approach, the calculation may be biased due to the assumptions over
zero catch stations, and hence assumptions over the distribution of data. A normal distribution is often
assumed, whereas data may be better described by a delta-distribution, quasi-poisson. Indeed, data may be
better modelled using the idea of conditionality and the negative binomial (e.g. O’Brien et al. (2004)).

Length distributions represented an aggregation (sum) of all standardized length frequencies (subsamples
raised to standardized haul abundance per hour) over the stations of each stratum. Aggregated length

frequencies were then raised to stratum abundance * 100 (because of low numbers in most strata) and finally
aggregated (sum) over the strata to the GSA.

5.67.3.1.2. Geographical distribution patterns

No analyses were conducted during SGMED-10-02.

5.67.3.1.3. Trends in abundance and biomass

Fishery independent information regarding the state of the Norway lobster in GSA 18 was derived from the
international survey Medits. Figure 5.67.3.1.3.1 displays the estimated trend in Norway lobster abundance
and biomass in GSA 18.
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Fig. 5.67.3.1.3.1 Abundance and biomass indices of Norway lobster in GSA 18.

5.67.3.1.4. Trends in abundance by length or age

The following Fig. 5.67.3.1.4.1 and 2 display the stratified abundance indices of GSA 18 in 1996-20009.
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Fig. 5.67.3.1.4.1 Stratified abundance indices by size, 1996-2003.
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Fig. 5.67.3.1.4.2 Stratified abundance indices by size, 2004-2009.

5.67.3.1.5. Trends in growth

No analyses were conducted during SGMED-10-02.

5.67.3.1.6. Trends in maturity

No analyses were conducted during SGMED-10-02.

5.67.4. Assessment of historic stock parameters

SGMED-10-02 did not undertake any analytical assessment.

5.67.5. Long term prediction
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5.67.5.1. Justification

No forecast analyses were conducted.

5.67.5.2. Input parameters

No forecast analyses were conducted.

5.67.5.3. Results

Given the preliminary state of the data and analyses SGMED-10-02 is not in the position to provide a long
term prediction of catch and stock biomass for Norway lobster in GSA 18.

5.67.6. Scientific advice

5.67.6.1. Short term considerations

5.67.6.1.1. State of the spawning stock size

SGMED-10-02 is unable to provide any scientific advice of the state of the spawning stock given the
preliminary state of the data and analyses.

5.67.6.1.2. State of recruitment

SGMED-10-02 is unable to provide any scientific advice of the state of the recruitment given the preliminary
state of the data and analyses.

5.67.6.1.3. State of exploitation

SGMED-10-02 is unable to provide any scientific advice of the state of the exploitation given the
preliminary state of the data and analyses.
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5.68. Stock assessment of striped mullet in GSA 05

5.68.1. Stock identification and biological features
5.68.1.1. Stock Identification

The GFCM GSA 05 includes the waters around the Balearic Islands. This Archipelago is constituted by the
islands of Mallorca, Menorca, Ibiza and Formentera. From official landings, the striped mullet (Mullus
surmuletus) represents the following percentages by island: 94.8% Mallorca, 2.7% Menorca and 2.5%
Ibiza-Formentera. The present assessment has been performed considering exclusively data from Mallorca
because: 1) reliability and availability of fishery statistics; and 2) both length and biological (growth,
maturity, and length-weight) samplings were carried out in this island. Hence, it must be taken into account
that the present assessment represents approximately 95% of the total landings for GSA 05. Due to a lack of
information about the structure of striped mullet population in the western Mediterranean, this stock was
assumed to be confined within the GSA 05 boundaries.

5.68.1.2. Growth

No analyses were conducted during SGMED-10-02.

5.68.1.3. Maturity

No analyses were conducted during SGMED-10-02.

5.68.2. Fisheries
5.68.2.1. General description of fisheries

In the Balearic Islands (GSA 05), commercial trawlers employ up to four different fishing tactics (Palmer et
al. 2009), which are associated with the shallow and deep continental shelf, and the upper and middle
continental slope (Guijarro and Massuti 2006; Ordines et al. 2006). Vessels mainly target striped mullet
(Mullus sumuletus) and European hake (Merluccius merluccius) on the shallow and deep shelf
respectively. However, these two target species are caught along with a large variety of fish and cephalopod
species. The Norway lobster (Nephrops norvegicus) and the red shrimp (Aristeus antennatus) are the main
target species on the upper and middle slope respectively. The Norway lobster is caught at the same time as a
large number of other fish and crustacean species, but the red shrimp fishery is the only Mediterranean
fishery that could be considered monospecific.

The species assessed, the striped red mullet, is one of the most important target species in the trawl fishery
working on the continental shelf off Mallorca (35-40 vessels). A fraction of the small-scale fleet (~100 boats)
also directs to this species during the second semester of the year (July-December), using both trammel nets
and gillnets.

5.68.2.2. Management regulations applicable in 2009 and 2010

Fishing license: fully observed.

Engine power limited to 316 KW or 500 CV: not observed.

Mesh size in the cod-end (40 mm stretched): fully observed.
Fishing forbidden upper 50 m depth: not fully observed.

Time at sea (12 hours per day and 5 days per week): fully observed.
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5.68.2.3. Catches

5.68.2.3.1. Landings

During the last decade, the annual landings of striped mullet in GSA 05 have oscillated between 73-117 and
17-29 tons in the trawl and small-scale fishery, respectively (Fig. 5.68.2.3.1.1). Small-scale landings
represent approximately 20% of the total landings.

Landings (Tons)

140

= =
N N o) o) o [N}
o o o o o o

o

@ Trawlers —@-Small scale

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Fig. 5.68.2.3.1.1 Landings (in tons) from the trawl and small-scale fleets off Mallorca during the assessed
period 2000-2009.

Tab. 5.68.2.3.1.1 Landings (in tons) as reported through the official 2010 DCF data call.

SPECIES AREA COUNTRY FT_LWVL4

FT_LVLS FT_LVLG @ 2002 2003 2004 2005 2006 2007 2008 2003

MUR

5

ESP OTE DEMSPE  40D50 1200 101 100 117 108 132 98 91

5.68.2.3.2. Discards

The discards of striped red mullet from trawlers are negligible (Carbonell et al., 1997). Concerning the small-
scale fleet twelve species were discarded at least in one occasion, and the discarded fraction in this fishery
was 1.4% in number (Mas et al., 2004). M. surmuletus were discarded in 19% of the fishing sets and made

up the largest fraction of the discards (42.8% in number).

5.68.2.3.3. Fishing effort

Although there was a progressive diminution in the number of trawlers during the period 2000-2008, the
total fishing effort remained rather constant because of the increase in vessel mean power (Fig. 5.68.2.3.3.1).
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Fig. 5.68.2.3.3.1 Number of trawlers and total HP (mean HP x N of vessels) in Mallorca during 2000-2008.

5.68.3. Scientific surveys

No scientific survey data were separately presented in this assessment. However, surveys are used to
calibrate the analytical assessment presented here.

5.68.4. Assessment of historic stock parameters

Striped red mullet was assessed in the STECF-SGMED-08-03 meeting, although by a mistake this
assessment was not included in the final report. The assessment was subsequently presented to the GFCM
hold in Izmir (Turkey) in 2008. In that case, the analyses performed were an XSA and a Y/R using the time
series from 2000 to 2007. The recommendations to GFCM were not to increase the actual fishing effort since
the resource was fully exploited, with the current Y/R close to the maximum and the current stock biomass
being a 37% of the virgin stock.

5.68.4.1. Method 1: XSA

5.68.4.1.1. Justification

The length of the data series available (10 years, from 2000 to 2009) together with the availability of data
from two different fleets (trawl and small-scale vessels) allowed the use of a VPA tuned with two sources
(XSA), fishery data and surveys data. The software used was the Lowestoft suite (Darby and Flatman, 1994).
A separable VPA (Pope and Shepherd, 1982) was also used as exploratory analysis.

5.68.4.1.2. Input parameters

Landings time series from 2000 to 2009 (Fig. 5.68.4.1.2.1) of the two fleets exploiting this species (trawl and
small-scale fleet).

Length frequency distributions from monthly on port (small-scale) and on board (trawling) samplings
developed during the entire time series (Fig. 5.68.4.1.2.1).
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Fig. 5.68.4.1.2.1 Size frequency distributions of trawl fleet (a), artisanal fleet (b) and both fleets combined
(c) by year; mean total distribution during the entire series 2000-2009 (d).
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Fig. 5.68.4.1.2.2 Landings numbers at age, 2000-2009.
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Tab. 5.68.4.1.2.1 Landings numbers at age (in thousands), 2000-2009.

AGE 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
0 246 294 325 345 421 505 631 312 203 312

1 751 1180 1066 614 660 646 645 955 621 584

2 425 502 464 415 367 476 331 517 348 344

3 90 120 94 102 91 138 130 128 124 93

4 25 39 29 26 26 36 44 40 37 24

5 11 12 14 10 10 15 21 19 15 10

1547 2147 1991 1511 1574 1814 1801 1971 1348 1366

Tab. 5.68.4.1.2.2 Stock and catch weights and at age (in kg), 2000-2009.

AGE 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
0 0.029 0.031 0.031 0.026 0.03 0.028 0.027 0.031 0.031 0.028
1 0.059 0.058 0.059 0.059 0.058 0.059 0.056 0.058 0.059 0.059
2 0.099 0.099 0.098 0.1 0.099 0.101 0.102 0.099 0.1 0.099
3 0.152 0.153 0.152 0.153 0.151 0.153 0.154 0.152 0.152 0.152
4 0.209 0.21 0.21 0.208 0.209 0.208 0.209 0.209 0.209 0.207
5 0.29 0.298 0.288 0.3 0.298 0.298 0.307 0.285 0.287 0.309

The biological parameters used for the assessment were the following: 1) growth parameters obtained from
otolith readings carried out in the framework of the Spanish National Data Collection (L;,= 40.05, K= 0.164,
to= —1.883); 2) length-weight relationships obtained from the Spanish National Data Collection (a= 0.0084,
b= 3.118); 3) natural mortality at age (Tab. 5.68.4.1.2.3) calculated using the PROBIOM spreadsheet (Abella
et al. 1997); and 4) maturity at age (Tab. 5.68.4.1.2.4) obtained from the Spanish National Data Collection in
GSA 05.

Tab. 5.68.4.1.2.3 Natural mortality (M) at age.

Age 0 1 2 3 4 5 Mean
M 133 0.65 041 034 031 0.29 0.56

Tab. 5.68.4.1.2.4 Maturity at age.

Age 0 1 2 3 4 5
Proportion of matures 0.15 0.39 0.79 0.95 1.00 1.00
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Fig. 5.68.4.1.2.3 Abundance indices from fishery (Santanyi) and surveys (MEDITS) used in the assessment.

Tab. 5.68.4.1.2.4 Time series of tuning indices at age as used in the XSA assessment.

Abundance indices MEDITS

Age 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
0 166.5 231.1 243 245.4 283.9 404.4 534.8 290 119.2 232
1 450 825.6 766.1 409.5 404.4 437.1 484.4 850.3 394.9 308.1
2 187.7 255.7 235.8 209.7 171.7 217.7 185.9 345.1 189.7 134.1
3 32.5 55.1 39.6 45.1 40.4 58.3 61.1 95.6 48.6 20.8
4 7.2 16.5 10.3 8.6 9.9 12.3 19.6 28.7 111 4.8
5 2.1 2.3 4.6 2.2 2.9 33 9.6 10.6 23 0.6

Abundance indices fishery

Age 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
0 - 197.3 92.5 13.3 118.7 36.7 55.9 414.5 7.5 8.5
1 967.2 1165.9 115.4 145.1 613.9 417.8 2369 221.2 102
2 162.7 506.6 36.8 48.3 396.3 139.4 498.4 214.8 21.1
3 31.2 97.3 11.6 10.9 72.8 41.2 90.6 137.3 14.3
4 5.9 23.9 2.6 1.8 7.8 4.3 16.1 28 -0.01
5 -0.01 -6.6 -0.01 -1.5 -5.5 -0.01 -0.01 -5.1 -0.01

5.68.4.1.3. Results

Terminal fishing mortality (Ft) was obtained from the catch curve, using the FLEDA package (Jardim &
Azevedo 2004), and adjusted afterwards with a previous VPA followed by a Separable VPA. Different trials
were done to obtain the best results from the Separable VPA changing both the reference age and the
terminal selection value. The best fit was obtained with a reference age of 2 and a terminal selection value of
0.80. The figures below (Fig. 5.68.4.1.3.1) show the residuals and the selection at age (Sa) curve in the best
fit. Residuals were always smaller than 1 (most of them <(.5) and did not show any tendency throughout the
years. Finally, the vector of F by age, including the Ft, obtained with this Separable VPA was used as input
parameters (Tab. 5.68.4.1.3.1).

Tab. 5.68.4.1.3.1 Fishing mortality (F) at age as determined by the separable VPA.

Age 0 1 2 3 4 5
F  0.092 0.470 0817 0.778 0.617 0.654
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Fig. 5.68.4.1.3.1 Residuals and selection at age (Sa) curve from a Separable VPA.

XSA tuning were performed using abuncance indices from MEDITS surveys (N/km?) developed during
2001-2009 around the Balearic Islands and CPUEs of daily landings from the trawling fleet of one port of
Mallorca (Santanyi). The CPUE from this port, situated in the SE of the island, was chosen because its fleet
works basically on the continental shelf, and thus it can be considered that its CPUE is a good indicator of
the species abundance (as Mullus surmuletus inhabits mainly on the shelf). The landings of this port
represented 12-30% of the total catch of Mallorca during the assessed period. Abundance indices from
surveys were calculated considering different bathymetric strata. For tuning VPA, the values obtained in the
stratum corresponding to the continental shelf (<100 m depth) were used because they best reflected the

evolution of commercial landings.

XSA assumes constant catchability with time, which is fulfilled in our case as reflects the linear relationship
observed in catch and effort data from both the trawl and small-scale fleet (Fig. 5.68.4.1.3.2).
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Fig. 5.68.4.1.3.2 Relationship between catch and fishing effort in the trawl and small-scale fleets from the

Balearic Islands.
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Several XSA trials were performed where the age at which catchability (q) is independent of stock size and
the age at which q is independent of age were adjusted. Since results were similar in all these trials, the
option finally used was considering q independent of stock size for ages <1 (recruits) and q independent of
age for ages >= 4 because these values reflect very well the selection curve obtained in the Separable VPA
(Fig. 5.68.4.1.3.1). Given that the residuals of the MEDITS data series for age 5 of the entire series and also
for age 4 in 2009 were very high (Fig. 5.68.4.1.3.3), these ages were removed for the final XSA run. The
vector of F by age and the residuals by year and age in the two tuning series (surveys and fishery) obtained in
this last trial are shown below (Fig. 5.68.4.1.3.4). The regression statistics from the XSA diagnostics of the
two data series showed that the fits were better for the fishery fleet than for the MEDITS surveys (Tab.
5.68.4.1.3.2).

] -0 o1 2 04 3 -5
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Fig. 5.68.4.1.3.3 Log (q) residuals of the MEDITS data series.
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Tab. 5.68.4.1.3.2 Regression statistics from the XSA diagnostics

Fleet: Santanyi 2000-09

Ages with q dependent on year class strength

Age Slope t-value Intercept RSquare No Pts egs.e Mean Log q
0 1.1 -0.124 9.49 0.16 10 0.42 -9.43
Ages with q independent of year class strength and constant w.r.t. time.

Age Slope t-value Intercept RSquare No Pts Regs.e Mean Q

1 1.09 -0.187 7.67 037 10 0.25 -7.68

2 1.49 -0.586 7.75 0.16 10 0.3 -742

3 0.73 0.551 7.1 037 10 0.22 -1.7

4 0.68 1.28 6.88 0.68 10 0.17 -8.08

5 0.37 3.356 5.32 0.79 10 0.13 -8.5

Fleet: MEDITS Surveys
(N/km?) 2001-2009

Ages with q dependent on year class strength

Age Slope t-value Intercept RSquare No Pts Regs.e Mean Log q
0 0.39 0.485 7.21 0.09 9 0.57 -4.59
Ages with q independent of year class strength and constant w.r.t. time.

Age Slope t-value Intercept RSquare No Pts Regs.e Mean Q

1 0.29 1.204 5.96 031 9 0.3 -1.41

2 0.24 0.966 5.43 0.2 9 0.28 -1.32

3 091 0.043 1.74 0.03 9 0.98 -1.36

4 -3.51 -0.583 12.8 0 8 4 -2.06

5 0 0 0 0 0 0 0

The figures below (Fig. 5.68.4.1.3.5) show the main XSA results in terms of the fishing mortality by year
and age, the stock biomass (SB) and spawning stock biomass (SSB) together with their relationship
(SSB/SB), and the recruitment. Except the SSB (r= 0.777; p= 0.064), all other parameters showed a
significant trend with time: both SB and the number of recruits showed a decreasing trend (r= 0.918; p=
0.002; r= 0.874; p=0.010, respectively). In spite of this, the SSB/SB relationship showed an increasing trend
with time (r=0.800; P=0.046).
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Fig. 5.68.4.1.3.5 Main assessment results: mean fishing mortality (Fy.n) by year and age; stock biomass
(SB), spawning stock biomass (SSB) and the percentage between both (%SSB/SB); and number of recruits
through 2000-2009.

Tab. 5.68.4.1.3.3 Estimated fishing mortality at age, 2000-2009.

AGE 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

0 0.0451 0.057 0.0761  0.0743 0.1062 0.1108  0.1392 0.0848 0.0687  0.0777

1 0.4768 0.68  0.6417  0.4042 0.398  0.4816  0.4055 0.7005 0.4985  0.6054

2 0.9194  1.1196  0.9984 0.8606 0.6767 0.8703  0.7402 1.0828 0.9419  0.8922

3 0.6192 0.9303 0.7913 0.7639  0.5493 0.7225  0.7733 0.9181 1.0972  0.8937

4 0.6116  0.6903  0.6828 0.6002  0.4949  0.4994  0.6127 0.6622 0.8675  0.7297

5 0.6058 0.8157 0.6869 0.6175 0.5348 0.6689  0.7036 0.6868 0.6211  0.6739

FBAR 0-5 0.5463  0.7155  0.6462  0.5535 0.46  0.5589  0.5624 0.6892 0.6825  0.6455

Tab. 5.68.4.1.3.4 Estimated stock size in numbers at age, 2000-2010.

AGE 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
0 9178 8741 7307 7941 6891 7927 8000 6318 5054 6881 0
1 2674 3227 3038 2491 2712 2280 2610 2561 2135 1736 2342
2 863 911 897 878 913 1000 773 955 697 712 520
3 227 231 199 222 249 311 281 247 217 182 196
4 63 91 67 67 76 106 112 96 73 54 55
5 27 25 34 25 27 35 48 45 37 23 19
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Tab. 5.68.4.1.3.5 Estimated stock parameters (recruits at age 0, stock weight, SSB, landings and mean F)
obtained from the XSA summary table with SOP correction, 2000-2009.

RECRUITS TOTALBIO TOTSPBIO LANDINGS YIELD/SSB SOPCOFAC FBAR 0-5

2000 9178 521 205 107 0.5183 0.9222 0.5463
2001 8741 560 225 144 0.6426 0.9172 0.7155
2002 7307 502 207 131 0.6321 0.9171 0.6462
2003 7941 456 194 102 0.5235 0.9184 0.5535
2004 6891 475 206 101 0.4885 0.9204 0.46
2005 7927 495 224 123 0.5475 0.9201 0.5589
2006 8000 481 213 113 0.5308 0.9214 0.5624
2007 6318 462 209 136 0.6486 0.9062 0.6892
2008 5054 386 173 102 0.587 0.9383 0.6825
2009 6881 372 153 90 0.5874 0.9047 0.6455

5.68.5. Long term prediction

5.68.5.1.Justification

Yield per recruit analysis was conducted based on the exploitation pattern resulting from the XSA model and
population parameters.

5.68.5.2.Input parameters

Minimum and maximum ages for the analysis were 0 and 5 years, respectively. Stock weight at age and
catch weight at age were estimated as mean values on a long term basis (2000-2009). Natural mortality by
age was from PROBIOM (Abella et al., 1997) as recommended in the report of the SG-ECA/RST/MED-09-
01. Fishing mortalities were estimated in a short term basis (F in 2009). Reference F was considered to be
mean F for ages 1 to 5. Input parameters are shown in Tab. 5.68.5.2.1.

Tab. 5.68.5.2.1 Input parameters for the Y/R analysis.

Age group Stock weight Catch weight Maturity F M
0 0.029 0.029 0.15 0.0777  1.00
1 0.058 0.058 0.39 0.6054  0.60
2 0.100 0.100 0.79 0.8922 0.40
3 0.152 0.152 0.95 0.8937 0.30
4 0.209 0.209 1.00 0.7297  0.30
5 0.296 0.296 1.00 0.6739  0.30

5.68.5.3.Results

Tab. 5.68.5.3.1 shows the reference fishing mortality (Fref), along with the reference points F0.1 and the
Fmax. Fig. 5.68.5.3.1 shows the results of the yield per recruit analysis and the Y/R and SSB/R.

Tab. 5.68.5.3.1 Reference fishing mortality (F.r) and the referent points Fy; and the Fx.

Fo, 0.288
Finax 1.510
Frer 0.759
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Fig. 5.68.5.3.1 Results of the yield per recruit analysis showing the Y/R and SSB/R.

5.68.6. Scientific advice

5.68.6.1.Short term considerations

5.68.6.1.1. State of the spawning stock size

SSB and stock biomass consistently declined over the time series since 2000 to the lowest value of the time
series in 2009. In the absence of proposed and agreed precautionary reference points SGMED is unable to
fully evaluate the state of the SSB.

5.68.6.1.2. State of recruitment

Recruitment showed a clear decreasing trend along the series; the number of recruits decreased from 9 to
5-10° between 2000 and 2008. Also the 2009 recruitment is estimated at a low level, consistently with the
survey information.

5.68.6.1.3. State of exploitation

SGMED-10-02 recommend F,;=0.288 as limit management reference point consistent with high long term
yield.

The Fr(0.759) in 2009 is above the Y/R Fy reference point (0.288), which indicates that striped red mullet
in GSA 05 is overexploited.

SGMED-10-02 recommends the fishing mortality being reduced by means of a multi-annual management

plan through fishing effort reductions and consistent catches being estimated. Such plan needs to consider
the multi-species effects of the relevant fisheries.
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5.69. Stock assessment of striped mullet in GSAs 22 and 23 combined
5.69.1.Stock identification and biological features
5.69.1.1.Stock Identification

The striped mullet stock is exploited by both the Greek and Turkish fishing fleets. Its spawning occurs from
April to June, inclusive. Due to a lack of information about the structure of striped mullet population in the
area, this stock was assumed to be confined within the GSA 22-23 boundaries.

5.69.1.2.Growth

No information was documented during SGMED-10-02.

5.69.1.3.Maturity

No information was documented during SGMED-10-02.

5.69.2.Fisheries
5.69.2.1.General description of fisheries

The bottom trawl fishery in Greece is a mixed fishery, operating from the beginning of October until the end
of May, as a 4-month fishery closure (June-September) for bottom-trawlers is enforced by national
legislation. The mesh size of the cod end of bottom trawls is 40 mm.

The gill nets are setting in the morning and are hauling the next day in depth from 80-300 m. The minimum
mesh size used is about 48 to 64 mm. The fishery is carried out mainly during summer when bottom trawl
fishery is closed.

5.69.2.2. Management regulations applicable in 2009 and 2010

RD 917/1966 is the principal law regulating the operation of trawlers. Although this law is still in effect, it
has been superseded by EC Regulation 1626/1994, and its replacement Regulation 1967/2006. The main
restrictions established by Greek and European legislation are:

(1) establishment of a total exclusion zone 1.5 mile from the coastline of the mainland and the islands,
(2) atotal fishing ban from the 1% of June till the end of September,

(3) establishment of a total exclusion zone which is: either a zone three miles from the coastal line or a
zone shallower than 50 m,

(4) minimum cod-end mesh size is 40 mm (EC regulation 1967/2006); from 1 July 2008, the net should
have been replaced by a square-meshed net of 40 mm at the cod-end or, at the duly justified request of the
ship-owner, by a diamond meshed net of 50 mm. So far, only a few boats have actually replaced their
nets.

Several additional restrictions exist for bottom trawling in specific areas. For example in Amvrakikos Gulf,
Pagassitikos Gulf and some parts of the Korinthiakos Gulf and the lonian Sea, trawling is prohibited all year

around, while in Patraikos Gulf trawling is prohibited from the 1* of March till the end of November.

The operation of the bottom set nets is subject to the following main restrictions:
(1) the maximum total length of the trammel net is 6,000 m.
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(2) the minimum mesh size opening is 16 mm.

(3) monofilament or twine diameter of the net should not exceed 0.5 mm.

(4) the maximum drop of a combined trammel and gill net should not exceed 10 m and the length of
combined nets should not exceed 2,500 m.

5.69.2.3.Catches

5.69.2.3.1. Landings

No Greek landing data are available through DCF.

5.69.2.3.2. Discards

No discards data were reported to SGMED-10-02 through the DCF data call for Greece.

5.69.2.3.3. Fishing effort

Estimation of effort was based on interviews conducted with random sampling in 127 sampling stations
(ports) in GSA 22-23. Sampling was conducted on a monthly basis at each sampling station, where a
sufficient number of vessels from each fleet segment and gear type were randomly selected and effort was
recorded. In addition, all fishing vessels present in the sampling stations were categorized as full-time, part-
time, occasionally fishing, or inactive, and the proportion of the year they were active was estimated. Based
on this information, sampled data were raised to the whole fleet to estimate total effort per fleet segment,
fishing gear, and GSA. It should be noted that the estimated effort refers to the entire effort of each fleet
segment. Tab. 5.69.2.3.3.1 lists the fishing effort reported to SGMED-10-02 through the DCR data call.

Tab. 5.69.2.3.3.1 Fishing effort in different units by fishing technique deployed in GSA 22+23, 2003-2008.

[ TYPE | AREA [COUNTRY FT Lvi4] 2002 ] 20038 | 2004 | 2005 | 2006 [ 2007 | 2008 |
DAYS 22/GRC GTR 2078058 1908626 1993815 1914951 1374948
DAYS 22/GRC LLS 20905 41155 41568 51501 302098
DAYS 22/GRC OTB 52536 53381 56580 53367 51855
DAYS 22/GRC PS 44481 43772 48211 42874 40029
DAYS 22/GRC SB 36266 31987 33200 30098 25138
GT*DAYS 22/GRC GTR 8567144 8034837 7939836 7571041 5309125
GT*DAYS 22/GRC LLS 332005 577572 603419 780138 1244484
GT*DAYS 22/GRC OTB 4927349 4972085 5553804 5556446 5355704
GT*DAYS 22/GRC PS 1998124 1987556 2295466 2108039 1930332
GT*DAYS 22/GRC SB 294896 269645 276265 257271 214985
KW*DAYS 22|GRC GTR 68845607 70633794 70746878 66780942 50244080
KW*DAYS 22/GRC LLS 1888201 4977272 2715667 3848302 7914684
KW*DAYS 22/GRC OTB 15792715 15874762 17730748/ 16424382 16013057
KW*DAYS 22/GRC PS 9389351 9140980 9656463 8992650 8233643
KW*DAYS 22|GRC SB 2775797 2206815 2193550 2022231 1774864

5.69.3.Scientific surveys

5.69.3.1. MEDITS

5.69.3.1.1. Methods
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Tables TA, TB, TC were provided according to the MEDITS protocol. The MEDITS survey was carried out
in GSAs 22-23 every summer from 1994 to 2008, except in 2002, 2007 and 2009 because of administrative
problems. In GSA 22 and 23, the number of stations was 98 in 1994 and gradually increased to 146 in 1996
and onwards. During the first two years (1994, 1995) the survey was conducted by two scientific teams from
two institutes but with the same vessel. From 1996 three scientific teams were involved. During 1996 and
1997 two commercial vessels were used, and three vessels from 1998. Due to these changes in the survey
design, caution is needed when investigating the trends of relevant indicators in the MEDITS time series,
unless the data are properly standardised. More details on methodology and trends on selected indicators
may be found in MEDITS (2007).

Based on the DCR data call, abundance and biomass indices were calculated. In GSAs 22 and 23 the
following number of hauls was reported per depth stratum (Tab. 5.69.3.1.1.1).

Tab. 5.69.3.1.1.1. Number of hauls per year and depth stratum in GSAs 22 and 23, 1994-2008.

STRATUM 1954 1995 1996 1997 1998 1939 2000 2001 2002 2003 2004 2005 2006 2007 2008
GSAZ22+23 010-050 0 10 11 10 13 12 13 13 1z 13 14 14 13
G5AZ22+23 050-100 19 21 22 28 24 26 21 25 23 23 24 24 27
GSA22+23 100-200 19 26 38 36 36 33 38 35 36 43 41 41 40
G5A22+23 200-500 32 33 43 50 51 54 50 48 51 53 52 52 52
GS5A22+23 500-200 8 13 19 22 22 21 20 17 17 17 17 17 17

Data were assigned to strata based upon the shooting position and average depth (between shooting and
hauling depth). Few obvious data errors were corrected. Catches by haul were standardized to 60 minutes
hauling duration.

The abundance and biomass indices by GSA were calculated through stratified means (Cochran, 1953;
Saville, 1977). This implies weighting of the average values of the individual standardized catches and the
variation of each stratum by the respective stratum areas in each GSA:

Yst=X (Yi*Ai)/ A
V(Yst) = = (Ai? * si 2/ ni) / A2

Where:
A=total survey area
Ai=area of the i-th stratum
si=standard deviation of the i-th stratum
ni=number of valid hauls of the i-th stratum
n=number of hauls in the GSA
Yi=mean of the i-th stratum
Y st=stratified mean abundance
V(Yst)=variance of the stratified mean

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

It was noted that while this is a standard approach, the calculation may be biased due to the assumptions over
zero catch stations, and hence assumptions over the distribution of data. A normal distribution is often
assumed, whereas data may be better described by a delta-distribution or a quasi-poisson. Indeed, data may
be better modelled using the idea of conditionality and the negative binomial (e.g. O’Brien et al. (2004)).
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Length distributions represented an aggregation (sum) of all standardized length frequencies (subsamples
raised to standardized haul abundance per hour) over the stations of each stratum. Aggregated length
frequencies were then raised to stratum abundance * 100 (because of low numbers in most strata) and finally
aggregated (sum) over the strata to the GSA.

5.69.3.1.2. Geographical distribution patterns

No analyses were conducted during SGMED-10-02.

5.69.3.1.3. Trends in abundance and biomass

Fishery independent information regarding the state of striped mullet in GSAs 22 and 23 was derived from

the international survey Medits. Fig. 5.69.3.1.3.1 displays the estimated trend in stripped mullet abundance
and biomass in GSAs 22 and 23.

The estimated abundance increased until 1999 and remained low thereafter, while the biomass shows yearly
fluctuations without any trends.
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Fig. 5.69.3.1.3.1 Abundance and biomass indices of striped mullet in GSAs 22 and 23.

5.69.3.1.4. Trends in abundance by length or age

The following Fig. 5.69.3.1.4.1 and 2 display the stratified abundance indices of GSAs 22and 23 combined
in 1994-2001 and 2003-2008.
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Fig. 5.69.3.1.4.1 Stratified abundance indices by size, 1994-2001.
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Fig. 5.69.3.1.4.2 Stratified abundance indices by size, 2003-2006 and 2008.

5.69.3.1.5. Trends in growth

No analyses were conducted during SGMED-10-02.

5.69.3.1.6. Trends in maturity

No analyses were conducted during SGMED-10-02.

5.69.4. Assessment of historic stock parameters
A new assessment is presented based on surplus production analysis. Age-based assessments could not be

carried out due to lack of sufficient catch-at-age information. Attempts to analyse MEDITS survey data
through the SURBA software failed as not proper model fitting was achieved.
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5.69.4.1.Method 1: Surplus production model

5.69.4.1.1. Justification

The assessment estimates for the striped mullet (Mullus surmuletus) stock were based on the logistic surplus
production model (Schaefer 1954) using a non-equilibrium approach which utilizes a time series of CPUE
and landings data (Tserpes 2008).

The model is described below:

For a given r value the following approach has been followed:

1. Estimation of harvest rate for the beginning of the period

F
hr=—x(-¢e*
z ( )
2. Estimation of initial biomass fraction (i.e. B/k)
hr
Bfr =1- T

3. Estimation of a starting k value
K - C, x4
in
r

(assumes that average catch is around to MSY).

4. Estimation of initial biomass

BO = Bfr X kin
5. Estimation of a starting q value
q, = U av

n BO

(Ugy=mean abundance index)

6. Final estimates of model parameters (K, q) were obtained using a least squares criterion of fit assuming
log-normally distributed residual errors between observed and expected abundance indices.

The equations used were:

B =B

t+1

+ rBt—l (1 _%) - Ct—l
Ut =(Qx Bt

&, = (logU, —logU,)’
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B,
Uy =B, +rB (1- ;(1)—CH)><q
The above steps have been repeated for a series of consecutive r values (range 0.30-0.99, interval 0.01). As
the best model, was considered that providing the lowest error and its parameters were used to calculate
population biomass time series as well as equilibrium MSY, B, and F,., rates. Confidence intervals were
estimated through bootstrapping. Model estimates were made by means of computer code developed in R-
language.

5.69.4.1.2. Input parameters

The following data were used as input for the model:

Total Greek Aegean landings by year for the period 1990-2006 were extracted from National Statistical
Service of Greece (NSSQG) database and reconstructed to include small scale coastal fisheries catches based
on the approach by Tsikliras et al. (2007) (Table 5.69.4.1.2.1). Landings of the eastern Aegean (Turkey)
were extracted from the GFCM database.

Table 5.69.4.1.2.1.Striped mullet Aegean landings (in kg) for the period 1990-2006.

Year Landings (kg)

1990 2393074
1991 2620789
1992 3278100
1993 2455548
1994 4171665
1995 3149295
1996 2871879
1997 2963074
1998 2262303
1999 2268237
2000 2418124
2001 2715494
2002 1918324
2003 2353854
2004 2030304
2005 2149870
2006 2499150

A yearly index of MEDITS CPUE series for the period 1996-2006 (excluding 2002 for which no data were
available) based on data from the MEDITS project for GSA 22 (www.ifremer.fr/Medits _indices) (Table
5.69.4.1.2.2).
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Table 5.69.4.1.2.2. Striped mullet in GSA 22. MEDITS CPUE index for 1996-2006.

Area  Year CPUE index

22 1996 5.18
22 1997 7.15
22 1998 10.07
22 1999 8.94
22 2000 7.31
22 2001 3.01
22 2002 -
22 2003 9.49
22 2004 5.76
22 2005 8.80
22 2006 7.13

Exploitation rate at the beginning of the studied period based on the mortality estimates of the latest VPA
assessment. Values of F and M for the beginning of the period were fixed to 0.80 and 0.42 respectively.

5.69.4.1.3. Results

The best fit was provided for r=0.75 (0.65-0.85) and k=16144 t (14350-17939). Based on the above
estimates, equilibrium MSY was 3023 t (Figure 5.69.4.1.3.1) and the corresponding rates for fishing
mortality and biomass were: Fysy=1/2=0.38 and Bysy=k/2=8072 t. Annual catches are below MSY since
1997, while stock biomass levels are increasing and exceed B ysy (Figure 5.69.4.1.4.2). CPUE fluctuates
with no trend (Figure 5.69.4.1.3.3).

6000 8000

Catch (mt)
4000

2000

1990 1992 1994 1996 1998 2000 2002 2004 2006

Year
Figure 5.69.4.1.3.1. Striped mullet catch by year (red points) and MSY levels (red horizontal line).
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Figure 5.69.4.1.4.2. Striped mullet biomass (black solid line) by year and BMSY levels (red horizontal line).
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Figure 5.69.4.1.4.3. Striped mullet CPUE by year (red points) and model fitted line.

5.69.5.Long term prediction
5.69.5.1. Justification

A Y/R analysis was conducted using the Yield software.
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5.69.5.2. Input parameters

Growth parameters

Lg 30
k 0.23
to -1.1

Weight-length relationship

a(W-L)  0.03

b (W-L) 3.0
Natural mortality 0.45
Age at maturity 1
Age at first capture 0.9

5.69.5.3. Input parameters

Table 5.69.5.3.1 lists the reference points estimated from the yield per recruit analysis.

Tab. 5.69.5.3.1 Fisheries management reference values derived from yield per recruit analysis.

Y(kg)/R
Finsy 0.69
Fo. 0.33

Striped mullet in GSA 22+23
0.045

0.04

0.035 A
0.03

0.025 A

Y/R

0.02 4

0.015 4

0.01 4

0.005 +
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0 01 02 03 04 05 06 07 08 09 1 11 12

F

Fig. 5.69.5.3.1 YpR with increasing fishing mortality.
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5.69.6. Data quality and availability
The lack of catch-at-age data did not allow the use of an age-based assessment that would provide a more
detailed and robust information about the stock status. The quality of existing data did not seem to have any
negative effect on the applied models. However, SGMED notes that due to lack of recent data, the
assessment relies on data up to 2006. Thus, SGMED is not able to carry out a more recent assessment of the
stock. Also, SGMED consider that the interruption of the survey time series and the lack of catch and weight
at age data from the landings will preclude the assessment and management of striped mullet in GSA 22-23
in the next years.

5.69.7. Scientific advice
SGMED-10-02 considers all analyses presented to assess the status of striped mullet in GSAs 22 and 23 as

preliminary and not suitable to provide sound scientific advice. Moreover, the lack of data from 2007 and
onwards preclude a more recent assessment of the status of the stock.

5.69.7.1.Short term considerations

5.69.7.1.1. State of the spawning stock size

SGMED-10-02 is unable to provide any scientific advice of the state of the spawning stock given the
preliminary state of the data and analyses.

5.69.7.1.2. State of recruitment

SGMED-10-02 is unable to provide any scientific advice of the state of the recruitment given the preliminary
state of the data and analyses.

5.69.7.1.3. State of exploitation

SGMED-10-02 is unable to provide any scientific advice of the state of the recruitment given the preliminary
state of the data and analyses.
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5.70. Stock assessment of common pandora in GSA 09
5.70.1. Stock identification and biological features
5.70.1.1.Stock Identification

Common pandora (Pagellus erythrinus) is concentrated on the Mediterranean shelf. Even though the species
can be found at depths over 200 m, it is mainly concentrated in the depth range 0-100 m. Studies of the
bathymetric distribution and movements of Pagellus erythrinus in the Mediterranean show that is
characterized by a spring—summer spawning season, spawners are highly concentrated at mid-shelf depths
and nursery grounds are located in the vegetated shallows areas.

Fig. 5.70.1.1.1 Distribution of Pagellus erythrinus by year class in the Northern part of GSA 09.

There is no definition of unit stocks for the species available. The hypothesis of a single stock of common
pandora in GSA 09, which includes waters belonging to two seas (Ligurian and Tyrrhenian) separated by the
Elba Island with fleets that does not show any spatial overlapping, is unlikely. The inability to account for
the spatial structure can lead to uncertainty in the definition of the status of the stocks, due to the possibility
of local depletions, and therefore to a poor utilization of the potential productivity of the resources. Common
pandora shows a positive relationship between individual size and size of the preys. Smaller individuals feed
mainly on polychaetes, that are replaced by brachyuran crustaceans with growth. Fish and cephalopods are
only an occasional component of the diet.

5.70.1.2. Growth

The species shows a moderate growth rate and may reach over 50 cm of total length.
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Table 5.70.1.2.1. Common growth parameters and natural mortality rates considered representative for P.
erythrinus in the GSA 09 utilized in the successive analyses.

L, 543

K 0.118

to -1.12

L/'W a 0.0274

L/'W b 2.9556

A constant M value of 0.27 was used for Y/R analyses

An estimate of M of 0.27 was used for yield-per-recruit computations and for deriving F from Z estimates.

5.70.1.3. Maturity

Spawning period is in the summer. It is a species mostly hermaphroditic protogynous reaching maturity at 1-
2 years. Fecundity was estimated that is between 31,000-151,000 eggs between 16-31 cm.

5.70.2. Fisheries
5.70.2.1. General description of fisheries

Pagellus erythrinus is caught as a part of a species mix that constitutes the target of the trawlers operating
near shore. The main commercial species in this mix in GSA 09 are Squilla mantis, Sepia officinalis, Trigla
lucerna, Merluccius merluccius, Mullus barbatus, Gobius niger. Fishing effort has shown a moderate decline
in the analyzed period. The species is mainly caught in late summer-beginnings of autumn. Size of full
capture is about 8 cm. Catch is mainly composed by age 0 and 1 individuals while the older age classes are
poorly represented. Catch rates remained almost stable along the study period. No dramatic changes occurred
on effort allocation nor on other aspects of fishing behaviour in the analyzed years and thus a steady state of
the stock abundance as suggested by trawl surveys data can be hypothesized. Even if catch within the coastal
3 miles is forbidden, illegal fishing do occur producing an unknown amount of fishing mortality on juveniles
of the species. The main concentrations of older individuals are positioned at higher depths than juveniles
and often over relatively hard bottoms and not trawlable areas. Set nets catch modest quantitatives of
relatively large individuals. The exerted fishing pressure on this species on different zones of GSA 09 is
quite variable as it is affected by the composition of that part of the fleet operating close to their respective
ports, by the characteristics of the bottom that are potentially exploitable and are close to the ports and also
by differences in the target species of the fisheries among fleets and zones.

5.70.2.2. Management regulations applicable in 2009 and 2010

Fishing closure for trawling: A fishing ban of 45 days in late summer have been enforced certain years for
some fleets in GSA 09. In 2008 it was compulsory for all the trawlers in the area and is expected this
measure was repeated in 2009.

Minimum landing sizes: EC regulation 1967/2006 defined 15 cm TL as minimum legal landed size for
common pandora.

Cod end mesh size of trawl nets: the 40 mm (stretched, diamond meshes) will continue to be utilized up to
30/05/2010. Since 1/6/2010, such cod end will be replaced by a 40 mm square meshes or alternatively by a
net with a cod end of 50 mm (stretched) diamond meshes. It is not expected a noticeable increase in the size
of entering to the fishery with the introduced changes because this size is only patially defined by the gear
but also by the spatial distribution of juveniles.

Towed gears are not allowed within three nautical miles from the coast or at depths less than 50 m when this
depth is reached at a distance less than 3 miles from the coast.
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5.70.2.3.Catches

5.70.2.3.1. Landings

Landings data were reported to SGMED through the Data collection regulation. Landings from 2009 were
not submitted by the Italian authorities. Annual landings, mostly from trawling, ranged from 413 tons in
2004 to 216 in 2008 tons in the last years. While the catch rates and landings increased in the two main ports
located in the central portion of GSA 09, the landings in the Lazio region have shown, according to the
official statistics a drastic drop, from 342 tons in 2004 to 175 in 2008. Discards of undersized individuals is
large even though not easy to quantify. Part of the small sized individuals, even though potentially
vulnerable to the gear, are mostly concentrated inside the 3 miles where trawling practices are forbidden.
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Fig. 5.70.2.3.1.1. Monthly catch rates with regular seasonal fluctuations (peaks in summer) in common
pandora landings in two of the main ports of GSA 09 (Viareggio top, Porto santo Stefano bottom).
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Tab. 5.70.2.31.1 Landings by fishing technique as reported through the official 2010 DCF data call. No 2009
data were submitted by the Italian authorities.

SPECIES AREA COUNTRY FT LVIA FT_LVLS  FT_LWLe 2002 2003 2004 2005 2006 2007 2008 2009

DAC | 9 TA 1 1

PAC 9 TA GNS = DEMSP 154 121 89 123 66
PAC 9 TA GNS SLEF 0 0
PAC 9 TA GTR  DEMSP 76 73 71 19 47
DAC 9 TA LLD LPF RE

DAC 9 TA LLS DEMF 3 1 1

DAC 9 TA OTE  DEMSP 79 31 34 40 95
PAC 9 TA OTB  MDDWSP 103 164 91 87 8
PAC 9 TA DS SPF 0

Sum " 212" 3937 2907 2707 216

5.70.2.3.2. Discards

No discard information on the species is reported

5.70.2.3.3. Fishing effort

Tab. 5.70.2.3.3.1 lists the effort by fishing technique deployed in GSA 09 as reported through the DCR data
call. A minor decrease is observed for the main gear demersal otter trawl. It is however difficult to extract the
real number of vessels that target common pandora from these figures. In the last 15 years, a general
decrease in the size of the fishing fleets operating in the GSA 09 targeting demersal species was observed.
The number of vessels targeting the species in question and the reduction in number along the time interval
1990-2007 is only known for some ports of the GSA. The reduction of number of vessels has been
particularly important in Porto Santo Stefano fleet (about 50% of reduction) in the South and in Viareggio
(about 30%) in the North. It is likely that this general reduction in numbers of vessels also apply for the
fraction of the fleet that exerts its fishing effort on common pandora over all the GSA 09 fleets.
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Fig. 5.70.2.3.3.1 Number of vessels and fishing activity in the port of Viareggio (1990-2008).
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Fig. 5.70.2.3.3.2 Number of vessels in the port of Porto Santo Stefano (1990-2002).

Tab. 5.70.2.3.3.1 Effort trends (kW*days) by fishing technique in GSA 09 as reported through the official
DCF data call in 2010. No data for 2009 were submitted by the Italian authorities. Data regards the whole
fleets by fishing typology without any distinction regarding targets, season nor operations depth interval.

AREA COUNTRY FT_LVWI4 FT LWL FT_LWLG WVESSEL LEMNGTH 2003 2004 2005 2006 2007 2008 2009

9 ITA VL0006 296

9 ITA Wiogl2 31025 45732 71302 4363 12129
9 ITA DRE MOL VL1218 18652 20370 13504 29808 28266
9 ITA GMNS DEMSP WLOooB 14365 9687 7681
9 ITA GMNS DEMSP Wiogl2 204925 219978 146971 201320 146006
9 ITA GNS DEMSP VL1218 100498 55006 49194 62666 67344
3 ITA GMNS SLPF WiLogl2 4357 3707
9 ITA GTR DEMSP WLO006 1417 4451

9 ITA GTR DEMSP VL0612 73571 1213141 100767 142363 43116
9 ITA GTR DEMSP WL1218 3222 19168 11102 14510 6610
9 ITA LLD LPF WiLogl12 6563 17354 3581 5304 25390
9 ITA LLD LPF VL1218 1611 4427 24956 5535 12094
9 ITA LLS DEMF Wiogl2 37454 75215 18823 4330

9 ITA LLS DEMF VL1218 3914 9998

3 ITA LTL LPF WLO006 3198 637

9 ITA oTE DEMSP WLogl2 7282 6524 15126 21176 14595
9 ITA OTB DEMSP VL1218 118419 113284 77407 171295 221969
9 ITA OTB DEMSP WL1s24 515183 69690 200680 473813
9 ITA OTB DEMSP WL2440 125282

9 ITA aTB MDDWSP VL1218 151739 183842 177083 158561 57869
9 ITA OTB MDDWSP VL1324 853625 737730 692516 404814 75728
9 ITA PS5 SPF VL0612 10014

3 ITA PS SPF VL1213 3703

9 ITA PS SPF VL1324 6526 6035

9 ITA SB-5V DEMSP VL0006 3780 3664 4506
9 ITA SB-5V DEMSP Wiogl2 127810 191056 133213 74903 62000
9 ITA SB-5V DEMSP VL1218 22438 10582 13566 2988 5196
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5.70.3. Scientific surveys

5.70.3.1. Medits

5.70.3.1.1. Methods

Based on the DCR data call, abundance and biomass indices were recalculated. In GSA 09 the following
number of hauls were reported per depth stratum (Tab. 5.70.3.1.1.1).

Tab. 5.70.3.1.1.1. Number of hauls per year and depth stratum in GSA 09, 1994-2009.

STRATUM 19394 1935 1998 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
GSAODS_010-050 19 18 18 18 13 13 13 18 12 12 13 14 13 13 12 14
GSAODS_050-100 19 20 18 13 13 13 20 20 15 15 15 14 16 16 13 14
GSADS_100-200 35 35 36 35 35 35 34 34 26 27 26 27 25 26 28 27
GSADS_200-500 32 33 33 36 32 36 37 35 27 27 27 28 23 33 30 28
GSA09_500-800 3l 30 3l 28 30 28 27 29 24 22 21 20 20 17 18 20

Data were assigned to strata based upon the shooting position and average depth (between shooting and
hauling depth). Few obvious data errors were corrected. Catches by haul were standardized to 60 minutes
hauling duration. Hauls considered valid were only used. Valid hauls include the cases of null catches of the
species.

The abundance and biomass indices by GSA were calculated through stratified means (Cochran, 1953;
Saville, 1977). This implies weighting of the average values of the individual standardized catches and the
variation of each stratum by the respective stratum areas in each GSA:

Yst =3 (Yi*Ai)/ A
V(Yst) = = (Ai? * si %/ ni) / A2

Where:
A=total survey area
Ai=area of the i-th stratum
si=standard deviation of the i-th stratum
ni=number of valid hauls of the i-th stratum
n=number of hauls in the GSA
Yi=mean of the i-th stratum
Y st=stratified mean abundance
V(Yst)=variance of the stratified mean

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

It was noted that while this is a standard approach, the calculation may be biased due to the assumptions over
zero catch stations, and hence assumptions over the distribution of data. A normal distribution is often
assumed, whereas data may be better described by a delta-distribution, quasi-poisson. Indeed, data may be
better modelled using the idea of conditionality and the negative binomial (e.g. O’Brien et al. (2004)).

Length distributions represented an aggregation (sum) of all standardized length frequencies (sub-samples
raised to standardized haul abundance per hour) over the stations of each stratum. Aggregated length
frequencies were then raised to stratum abundance * 100 (because of low numbers in most strata) and finally
aggregated (sum) over the strata to the GSA.
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5.70.3.1.2. Geographical distribution patterns

The species is distributed all along the continental shelf of the GSA 09, with major abundance in the depth
range 0-100 m. The species is highly concentrated along the coastal stripe 0-30 m with juveniles in very
shallow waters. The major nursery areas are allocated in the northern portion of the GSA, northwards the
Elba Island.

5.70.3.1.3. Trends in abundance and biomass

Fishery independent information regarding the state of the common pandora in GSA 09 was derived from the
international survey MEDITS. Figure 5.70.3.1.3.1 displays the estimated trends in abundance and biomass.
The estimated abundance and biomass indices do not reveal any significant trend since 1994. However, the
recent estimated biomass indices since 2005 appear to increase.
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Fig. 7.20.3.1.3.1. Trends of abundance and biomass indices derived from MEDITS (1994-2009).

5.70.3.1.4. Trends in abundance by length or age

No analyses were conducted by SGMED-10-02.

5.70.3.1.5. Trends in growth

No analyses were conducted during SGMED-10-02.

5.70.3.1.6. Trends in maturity

No analyses were conducted during SGMED-10-02.

5.70.4. Assessment of historic stock parameters
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5.70.4.1. Method 1: Model SEINE for estimation of Z

5.70.4.1.1. Justification

SEINE software (Survival Estimation in non-equilibrium situations) (Gedamke and Hoenig, 2006) was used
for the estimation of Z, using weighted information of mean size of catch, size of full capture and growth
parameters. In this study, the transitional behaviour of the mean length statistic is derived for use in
nonequilibrium conditions. This new nonequilibrium estimator allows a change in mortality to be
characterized reliably several years faster than would occur with the use of the Beverton—Holt estimator

Estimation of mortality rates in nonequilibrium situations can be accomplished by selecting the year of
change and the values of Z1 and Z2 that cause predicted mean lengths from equation to best match a time
series of estimated mean lengths. The method of maximum likelihood estimation is used.

5.70.4.1.2. Input parameters

Due to the lack of size structure of the commercial catch, MEDITS surveys were used for analyzing the
changes in mean size for an estimation of Z with the mentioned approach, based on the Beverton & Holt well
known equation, but without the assumption of equilibrium. It is assumed that they represent a good
approximation of the size structure of the commercial catch, considering that the species is not a target and
their catches split over a wide area where all the age classes are distributed. A critical size of first capture
(full recruited individuals) of 8 cm was used.

5.70.4.1.3. Results and sensitivity analyses

Survival Estimation in Non-Equilibrium Situations (SEINE) Version 1.3

Date of Run: 21 Apr 2010
Time of Run: 09:37
Number of Breaks =1
First Year in Data = 1994

Number of Years =16
Number of Parameters = 4
AIC =131.2488

Negative Log Likelihood = 61.6244
VBK =0.1180

VB Linf = 54.3000

L Crit =8.0000

Observed & Predicted Lengths
15.27000000 14.09943226 1.17056774
12.98000000 14.09943226 -1.11943226
13.92000000 14.09943226 -0.17943226
13.89000000 14.09943226 -0.20943226
14.79000000 14.09943226 0.69056774
14.20000000 14.09943226 0.10056774
14.87000000 14.09943226 0.77056774
14.14000000 14.09943226 0.04056774
14.59000000 14.09943226 0.49056774
12.55000000 14.11012134 -1.56012134
15.03000000 14.35316197 0.67683803
15.98000000 14.64497806 1.33502194
14.65000000 14.87235582 -0.22235582
15.53000000 15.02740661 0.50259339
13.66000000 15.12625739 -1.46625739
16.25000000 15.18670235 1.06329765

Total Mortality Estimates
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Fig. 5.70.4.1.3.1 Results of the seine model to estimate Z.

Considering the current F=0.36 (Z=0.63 and M=0.27), the species can be considered overexploited when
compared with the values of the reference points Fy ;, Fi.x and Figussp.

Sensitivity analysis was performed in order to estimate the consequences of the choice of a constant value for
M=0.27. With the rule of thumb of M=1.65K based on the Beverton & Holt invariants (Jensen, 1996), a
value of M=0.19 is obtained. The changes in the values of the reference points derived from the choice of
one or the other value can be considered negligible.
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Fig. 5.70.4.1.3.2 Sensitivity analysis for M value related to the estimated value for the 3 chosen reference
points.
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There have been assessed the expected changes in the estimated values of Fy , Fiax and Faoomsp by changing
the age of first capture. Results are shown in Fig. 5.70.4.1.3.3. Such values, as expected, are quite sensitive
to the age of entry to the fisheries. For instance, by changing tc from age 1 to 2 should imply that the
precautionary value of the proxy Fo; of the fishing mortality at Fysy can be about 20% higher (from 0.12 to
0.14).
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e
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Fig. 5.70.4.1.3.3 Changes in the values of the 3 chosen reference points with age of entry.

5.70.5. Long term prediction
5.70.5.1. Justification

A traditional Beverton & Holt Y/R analysis was performed with the “Yield” software.

5.70.5.2. Input parameters
The software does not allow using a vector of M and hence, in alternative, a constant value M=0.27 was used
in input. The approach also assumes an asymptotic behavior of catchability over the size of first capture. The
analysis was performed as a per-recruit basis, assuming recruitment constant with only a random fluctuation.
The used growth and L/W parameters are those included in table 5.70.1.2.

5.70.5.3.Results

A value of Fyax of 0.17 was estimated and of Fy; = 0.13 while the F rate at which the Spawning Biomass is
expected to be reduced to 40% of the pristine Biomass (F3gyssg) Was estimated as 0.14.

Relative per recruit estimated values of Y and SSB are shown in Fig 5.70.5.3.1.
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Yield per Recruit and SSB per Recruit
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Fig 5.70.5.3.1. Results of the Y/R analysis.

5.70.6. Scientific advice

5.70.6.1. Short term considerations

5.70.6.1.1. State of the spawning stock size

In the absence of proposed and agreed precautionary management reference points SGMED-10-02 is unable
to fully evaluate the state of the SSB. The index of stock abundance from MEDITS survey shows high
variability throughout the time series, but no statistical significant trend is observed.

5.70.6.1.2. State of recruitment

Recruitment shows no particular trend since 1994 and 2009, with a peak in 2005. The analysed data are
believed to represents an underestimate of the numbers per km” because many juveniles are concentrated in
very shallow waters poorly covered by the surveys.

5.70.6.1.3. State of exploitation

SGMED-10-02 proposed F;=0.13 as limit management reference point of exploitation consistent with high
long term yields. The stock can be considered overexploited. In relation to historic values, the abundance of
the species is stable as demonstrated by the analysis of commercial LPUE’s in the landings in the main ports
of the area and from trawl surveys abundance indices. Available data is limited and do not allow a more
detailed and precise assessment of the stock status.

SGMED-10-02 concludes that the common pandora stock in GSA 09 is overfished and a reduction of F of
about 50% is required. This will likely drive the stock biomass close to the Bysy level.
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7. APPENDIX 1. SGMED OVERALL TERMS OF REFERENCE

The European Community is expected to establish long-term management plans (LTMP) for relevant
Mediterranean demersal and small pelagic fisheries based on precautionary approach and adaptive
management in taking measures designed to protect and conserve living aquatic resources, to provide for
their sustainable exploitation and to minimise the impact of fishing activities on marine eco-systems.

The plans shall include conservation reference points such as targets against which measuring the recovery to
or the maintenance of stocks within safe biological limits for fisheries exploiting stocks at/or within safe
biological limits (e.g. population size and/or long-term yields and/or fishing mortality rate and/or stability of
catches). The management plans shall be drawn up on the basis of the precautionary approach to fisheries
management and take account of limit reference points as identified by scientists. The quantitative scientific
assessment should provide sufficiently precise and accurate biological and economic indicators and reference
points to allow also for an adaptive management of fisheries.

Stating clearly how stocks and fisheries will be assessed and how decision will be taken is fundamental for
proper and effective implementation of management plans as well as for transparency and consultations with
stakeholders.

Demersal and small pelagic stocks and fisheries in the Mediterranean are evaluated both at national and
GFCM level; however these evaluations are often not recurring, are spatially restricted to only some GFCM
geographical sub-areas (see attached reference map), covering only partially the overall spatial range where
Community fishing fleets and stocks are distributed, and address only few stocks out of several that may be
exploited in the same fisheries. Limited attention is also given to technical interactions between different
fishing gears exploiting the same stocks.

A limited, although fundamental, scientific contribution of EU fishery scientists to the GFCM assessment
process is increasingly affecting the capacity of this regional fisheries management organization to identify
harvesting strategies and control rules and to adopt precautionary and adaptive fisheries management
measures based on scientific advice.

Anyhow, GFCM and most of the riparian countries consider that management measures to control the
exploitation rate and fishing effort, complemented by technical measures, are the most adequate approach for
multi-species and multiple-gears Mediterranean fisheries.

Nevertheless, provided that scientific advice underlines to do so, also output measures may be conceivable to
manage fisheries particularly for both small pelagic and benthic fish stocks.

Coherence and certain level of harmonization between Community and multilateral framework measures are
advisable for effective conservation measures and to enhance responsible management supported by all
concerned Parties and stakeholders in the Mediterranean.

STECF can play an important role in focusing greater contributions of European scientists towards stocks
and fisheries assessment, in identifying a common scientific framework regarding specific analyses to advise
on Community plans and to be then channeled into or completed by the GFCM working groups'.

STECF was requested at its November plenary session to set up an operational work-programme for 2008,
beginning in the 1% quarter of 2008, with a view to update the status of the main demersal stocks and
evaluate the exploitation levels with respect to their biological and economic production potentials and the
sustainability of the stock by using both trawl surveys and commercial catch/landing data as collected
through the Community Data Collection regulation N° 1543/2000 as well as other scientific information
collected at national level.

' STECF is requested to take into account the GFCM stock assessment forms as available at the web site
http://www.gfcm.org/fishery/nems/36406/en
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Within this work-programme STECEF is also requested to provide its advice on the status of the main small
pelagic stocks and to evaluate the exploitation levels with respect to their biological and economic
production potentials and the sustainability of the stock by using both echo and/or DEPM surveys and
commercial catch/landing data as collected through the Community Data Collection regulation N°
1543/2000 as well as other scientific information collected at national level.

STECF should take into consideration the data that Member States have been collecting on a regular basis
both via monitoring fishing activities and carrying out direct surveys”. STECF, in replying at the following
terms of reference, should also take into consideration chapter 7 of the 26" STECF Plenary session of 5-9
November 2007°, as well as the report of the STECF working group on balance between fishing capacity and
fishing opportunities®.

STECF shall contribute to identify and setup an advisory framework regarding low risk adaptive
management by identifying and using appropriate risk assessment methods in order to understand where we
stand with respect to sustainable exploitation of ecologically and economically important stocks and what
additional management actions need to be taken.

On the basis of the STECF advice the Commission will launch official data calls to EU Member States
requesting submission of data collected under the Community Data Collection regulation N° 1543/2000.
STECEF is requested in particular:

- to advice whether the data availability may allow the development of a precautionary conceptual
framework within which develop specific harvesting strategies and decision control rules for an adaptive
management of demersal and small pelagic fisheries in the Mediterranean;

- to set up a conceptual, methodological and operational assessment framework which will allow STECF to
carry out in a standardized way both stocks assessment analyses and detailed reviews of assessments done by
other scientific bodies in the Mediterranean. The selected assessment methods shall allow estimating
indicators for measuring the current status of demersal and small pelagic fisheries and stocks, the
sustainability of the exploitation and to measure progress towards higher fishing productivity (MSY or other
proxy) with respect to precautionary technical/biological reference points relating to MSY or other yield-
based reference points, to low risk of stock collapse and to maintaining the reproductive capacity of the
stocks;

- to set up a conceptual, methodological and operational assessment framework which will allow STECF to
identify economic indicators and reference points compatible with economic profitability of the main
fisheries while ensuring sustainable exploitation of the stocks in the Mediterranean;

- to indicate whether age/length-based VPA or statistical catch-at —age/length methods are adequate
modelling tools to estimate precautionary indicators and reference points measuring the current status and
future development of multispecies/multigears Mediterranean fisheries. STECF shall also provide a
conceptual and operational framework to use, if advisable, these methods for demersal and small pelagic
Mediterranean fisheries;

- to identify adequate empirical modelling approaches that are adequate to estimate precautionary indicators
and reference points measuring the current status and future development of multispecies/multigears
Mediterranean fisheries. STECF shall also provide a conceptual and operational framework to use, if
advisable, these methods for demersal and small pelagic Mediterranean fisheries;

? Council Regulation (EC) No 1343/2007 of 13 November 2007 amending Regulation (EC) No 1543/2000 establishing
a Community framework for the collection and management of the data needed to conduct the common
fisheries policy

Commission Regulation (EC) No 1581/2004 of 27 August 2004 amending Regulation (EC) No 1639/2001 establishing
the minimum and extended Community programmes for the collection of data in the fisheries sector and laying
down detailed rules for the application of Council Regulation (EC) No 1543/2000

? http://stecf.jrc.ec.europa.eu/38

* Report of the STECF Working Group on The Balance between Capacity and Exploitation SGRST-SGECA-07-05
Working group convened in the margin of SGECA-SGRST-SGECA-07-02 (Review of Scientific advice II),
22-26™ Oct 2007. Evaluated and endorsed at the November plenary session.
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- to identify the decision-making support modelling tools that are adequate for the Mediterranean fisheries
and that will produce outputs that support sustainable use of fishery resources recognizing the need for a
precautionary framework in the face of uncertainty and that may allow to provide projections of alternative
scenarios for short-medium and long term management guidance;

- to provide either a qualitative or quantitative understanding of the level of precision and accuracy attached
to the estimation of indicators and reference points through the different modelling tools;

- to identify which decision-making support modelling tools may help in setting up stock-size dependent
harvesting strategies and respective decision control rules;

- to provide information on the data and standardised format needed for each of the decision-making
support modelling tool which will be used to launch official data calls under the DCR n° 1543/2000. STECF
should also indicate criteria to ensure quality cross- checks of the data received upon the calls.

- 1069 -



8. APPENDIX 2. SGMED-10-02 PARTICIPANTS LIST

45 330 Lysekil
Sweden

Name Address Telephone no. Email
STECF members
Abella, J. | Agenzia Regionale | Tel. +390586263456 | a.abella@arpat.toscana.it
Alvaro Protezione Ambiente della Fax+390586263477

Toscana

Via Marradi 114

57126 Livorno

Italy
Cardinale IMR Tel.+46730342209 | massimiliano.cardinale@f
Massimiliano Foreningsgatan 28 iskeriverket.se

Martin Paloma

CSIC Instituto de Ciencias
del Mar

Passeig Maritim 37-49
08003 Barcelona

Tel. +3493 2309552
Fax+3493 2309555

paloma@jicm.csic.es

Spain
Name Address Telephone no. Email
Invited experts
Bellido José | Instituto Espaiiol de | Tel. +34 968180500 | josem.bellido@mu.ieo.es
Maria Oceanografia Fax +34 968184441

C/ Varadero 1

30740 San Pedro — Murcia

Spain
Bitetto Isabella [ COISPA  Tecnologia & | Tel. bitetto@coispa.it

Ricerca +390805433596

via dei trulli 18 Fax

70126 Bari +390805433586

Italy
Colloca University of Rome "la | Tel.+39 francesco.colloca@uniro
Francesco Sapienza" 0649914763 mal it

V.le dell'Universita, 32 Fax+39 064958259

00185 Rome

Italy
Fiorentino CNR_IAMC Tel. fabio.fiorentino@jirma.pa.
Fabio Via L. Vaccara 61 +390923948966 cnr.it

91026 Mazara del Vallo Fax

Italy +390923906634
Giannoulaki Hellenic Centre for Marine | Tel.+302810337831 | marianna@her.hcmr.or
Marianna Research Fax+302810337822

Former American Base,

Gournes PO BOX 2214

GR71003, Iraklion

Greece

- 1070 -




Name

Address

Telephone no.

| Email

Invited experts

Guijarro
Beatriz

Instituto de
Oceanografia

Moll de Ponent s/n POBox
291

7080 Palma

Spain

Espaiiol

Tel.+ 34971133739
Fax+ 34971404945

beatriz@ba.ieo.es

Jadaud
Angélique

IFREMER

1, rue Jean Monnet
34200 Séte

France

Tel. +0499573243
Fax +0499573295

ajadaud@ifremer.fr

Knittweis Leyla

Malta Centre for Fisheries
Science

Fort San Lucjan

BBG 1283

Marsaxlokk

Malta

Tel. +35622293312
Fax +35621659380

leyla knittweis@gov.mt

Lloret Josep

University of Girona

Faculty of Sciences, Campus
Montilivi

E-17071 Girona

Spain

Tel. +34679322265
Fax +34 972418150

josep.lloret@udg.edu

Murenu Matteo

University  of
(DBAE)

Viale Poetto,1
09126 Cagliari

Italy

Cagliari

Tel.+390706758017
Fax +390706758022

mmurenu(@unica.it

Mustac
Bosiljka

University of Zadar
M. Krleze 1E
230000 Zadar
Croatia

Tel. +
Fax +

bmustac@unizd.hr

Osio Giacomo
Chato

University of New
Hampshire

39 College Rd

3824 Durham

United States

Tel. +
Fax +

c.osio@unh.edu

Quetglas
Antoni

Spanish Institute of
Oceanography

Apt. 291

7015 Palma de Mallorca

Spain

Tel. +34971401561
Fax. +34971404945

toni.quetglas@ba.ico.es

Quintanilla
Luis Francisco

Instituto Espaiiol de
Oceanografia (IEO)

Puerto Pesquero S/N

29640 Fuengirola (Malaga)

Spain

Tel. +34952476955
Fax +34952463808

luis.quintanilla@ma.ieo.e
s

- 1071 -




Name

Address

Telephone no.

| Email

Invited experts

Sbrana Mario Centro Intruniversitario di | Tel.+390586260723 msbrana@cibm. it
Biologia Marina Fax+390586260723
Viale Nazario Sauro 4
57128 Livorno
Italy
Scott Finlay Cefas Tel. finlay.scott@cefas.co.uk
Pakefield Rd +44(0)1502562244
NR33 OHT Fax+
Lowestoft
United Kingdom
Spedicato COISPA Tel.+390805433596 spedicato@coispa.it
Maria Teresa via Dei Trulli 18 Fax+390805433586
70126 Bari
Italy
Ticina Institute of Oceanography | Tel. + 38521408000 ticina@izor.hr
Vjekoslav and Fisheries Fax+ 38521358650
Set. I. Mestrovica 63
21000, Split
Croatia
Tserpes George | Hellenic Centre for Marine | Tel. atserpes@her.hemr.or
Research +302810337851
PO Box 2214 Fax
71003 Heraklion +302810337820
Greece
Tsikliras University of Thessaly Tel. tsikliras@uth.gr
Athanassios Fytokou Str +302421093085
38446 Volos Fax
Greece +302421093157
Name | Address Telephone no. Email
JRC Experts
Cheilari Anna Joint Research Centre | Tel.+390332783034 | anna.cheilari@jrc.ec.euro
(IPSC) Fax+390332789658 | pa.eu
Maritime Affairs Unit
Via E. Fermi, 2749
21027 Ispra (Varese)
Italy
Ritz Hans- | Joint Research Centre | Tel.+390332786073 | hans-
Joachim (IPSC) Fax+390332789658 joachim.raetz@jrc.ec.euro
Maritime Affairs Unit pa.eu
Via E. Fermi, 2749
21027 Ispra (Varese)
Italy
Name Address | Telephone no. Email
STECF Secretariat
Cheilari Anna Joint Research Centre (IPSC) | Tel.+390332783034 | anna.cheilari@jrc.ec.euro
Fax+390332789658

pa.cu

- 1072 -




Name Address Telephone no. Email

Rétz Hans- | Joint Research Centre (IPSC) | Tel.+390332786073 | hans-

Joachim Fax+390332789658 joachim.raetz@jrc.ec.euro
pa.eu

Name | Address | Telephone no.

Email

Experts contributing by correspondence

Scarcella
Giuseppe

National Research Council
(CNR)

L.go Fiera della Pesca

60100 Ancona

Italy

Tel.+390712078846
Fax +3907155313

g.scarcella@jismar.cnr.it

- 1073 -




9. APPENDIX 3. FLEET SEGMENTATION IN THE MEDITERRANEAN SEA

(copied from SGMED-08-01 report).

Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 LOA classes
Mesh size
and
Activity Gear classes Gear groups Gear type Target assemblage other © < o
selective o | Y|l T T]|Q
devices v o |l S 13|13 A
Dredges Dredges Boat dredge [DRB] Molluscs (a)
Demersal species (a)
Bottom otter trawl [OTB] Deep water species (b) (@)
Mixed demersal species and deep water @
Bottom trawls species (b)
Multi-rig otter trawl [OTT] Demersal species (a)
Trawls
Bottom pair trawl [PTB] Demersal species (a)
Beam trawl [TBB] Demersal species (a)
] Midwater otter trawl [OTM] Mixed demersal and pelagic species (a)
Pelagic trawls
Pelagic pair trawl [PTM] Small pelagic fish (a)
Finfish (a)
Hand and Pole lines [LHP] [LHM]
Rods and Lines Cephalopods (a)
E?]ZI;S and Trolling lines [LTL] Large pelagic fish (a)
] Drifting longlines [LLD] Large pelagic fish (a)
Longlines
Set longlines [LLS] Demersal fish (a)
Pots and Traps [FPO] Demersal species (a)
Catadromous species (a)
Traps Traps Fyke nets [FYK]
> Demersal species (a)
s - o
g Stationary uncovered pound nets [FPN] Large pelagic fish (a)
=4 Nets Nets Trammel net [GTR] Demersal species (a)
E Set gillnet [GNS] Small and large pelagic fish (@)




Demersal species

@)

Driftnet [GND]

Small pelagic fish

@)

Demersal fish (a)
) Small pelagic fish (a)
Surrounding Purse seine [PS] Large pelagic fish (a)
nets 9¢ pelag
Lampara nets [LA] Small and large pelagic fish (a)
Seines Fly shooting seine [SSC] Demersal species (a)
) Anchored seine [SDN] Demersal species (a)
Seines
Pair seine [SPR] Demersal species (a)
Beach and boat seine [SB] [SV] Demersal species (a)
Other gear Other gear Glass eel fishing Glass eel €)
Misc. (Specify) | Misc. (Specify) @
Other activity than fishing Other activity than fishing
Inactive Inactive
Recreational fisheries (non registered vessels or no vessels) To be specified Not . Al _vessel classes  (if any)
applicable combined

(a) Not spelled out in DCR but defined with reference to relevant EU Regulation(s)

(b) Refering only to red shrimps Aristaeomorpha foliacea and Aristeus antennatus, species not included in the definition of deep sea species given by Council Regulation (EC) 2347/2002.
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11. ANNEX-EXPERT DECLARATIONS

Declarations of invited experts are published on the STECF web site on https://stecf.jrc.ec.europa.eu/home
together with the final report.
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