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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. 
 

 
 



- 862 - 

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. 
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Fig. 5.53.4.1.3.1 Trends is spawning stock biomass (SSB) and recruitment as estimated by XSA. 
 

 
 
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 (AAVV, 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 Aristaeomorpha 
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. Sardà 
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 Pérès 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 (AAVV, 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 Lmax 
(predicted maximum length; procedure implemented in FiSAT) 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/L∞. 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, t0= -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 CLm50% was 2.44 cm (±0.049 
cm). However the fitting obtained was poor and seems to overestimates the length at first maturity. 
 

 
 
Fig. 5.54.1.3.1 Maturity ogive of blue and red shrimp in the GSA 10 (MR indicates the difference Lm75%-
Lm25%). 
 
 
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). 
 

 
 
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. 
 

 
 
 

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. 
 

 
 
 

5.54.3. Scientific surveys 
 

5.54.3.1. 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. Dremière, IFREMER-
Sète), 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 Dremière 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. 
 

 
 
 
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 = Σ (Yi*Ai) / A 
 
 V(Yst) = Σ (Ai² * si ² / ni) / A² 
 
Where: 

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

 
The variation of the stratified mean is then expressed as the 95 % confidence interval:  Confidence interval  = 
Yst ± t(student distribution) * V(Yst) / n 
 
It was noted that while this is a standard approach, 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. 
 

  
 
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.  
 
 

  
 
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. 
5.54.3.2.4.2). 
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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.  
 
 

 
 
Fig. 5.54.3.2.4.2 III 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. 
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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. 
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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. 
 

 
 
 

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. 
 

 
 
 
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 = Σ (Yi*Ai) / A 
 
 V(Yst) = Σ (Ai² * si ² / ni) / A² 
 
Where: 

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

 
The variation of the stratified mean is then expressed as the 95 % confidence interval:  Confidence interval  = 
Yst ± t(student distribution) * V(Yst) / n 
 
It was noted that while this is a standard approach, 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.  
 

  
 
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. 
 
 

5.55.3.1.5. Trends in growth 
 
No analyses were conducted during SGMED-10-02. 
 
 

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 
DCF data call in 2010. The Italian authorities did not submit 2009 data. 
 

 
 
 

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. 
 

 
 
 

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. 
 

 
 
 
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 = Σ (Yi*Ai) / A 
 
 V(Yst) = Σ (Ai² * si ² / ni) / A² 
 
Where: 

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

 
The variation of the stratified mean is then expressed as the 95 % confidence interval:  Confidence interval  = 
Yst ± t(student distribution) * V(Yst) / n 
 
It was noted that while this is a standard approach, 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 1994-2009.  
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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, Aristaeomorpha 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 (AAVV, 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 Pérès 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; t0= -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; t0= -0.05; 
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males: CL∞=48 mm; K=0.59; t0= -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 1st 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, t0= -0.1; males: CL∞=44 cm, K=0. 5, t0= -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.  
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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 Lm50%  (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).  
 
 

 
 
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 Lm75%-Lm25%). 
 
 
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. 
 
 

 females males 
CL� (mm)= 72.5 44 
k/year= 0.438 0.5 
t0(year)= -0.10 -0.1 
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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. 
 

 
 
 

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. 
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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. Dremière, IFREMER-
Sète), 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 Dremière 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. 
 

 
 
 
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 = Σ (Yi*Ai) / A 
 
 V(Yst) = Σ (Ai² * si ² / ni) / A² 
 
Where: 

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

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

  
 
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 1994-2009. 
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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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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/km2) 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 III 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. 
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5.58.2.3.2. Discards 
 
According to information available to the SGMED-10-02 no catches of Aristaeomorpha 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. 
 

 
 
 

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. 
 

 
 
 
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 = Σ (Yi*Ai) / A 
 
 V(Yst) = Σ (Ai² * si ² / ni) / A² 
 
Where: 

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

 
The variation of the stratified mean is then expressed as the 95 % confidence interval:  Confidence interval  = 
Yst ± t(student distribution) * V(Yst) / n 
 
It was noted that while this is a standard approach, 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.  
 

  
 
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 1994-2009.  
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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. 
 



- 911 - 

 
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 Linf and lower k than the parameters given by the data call, but 
were nevertheless characterised by a very similar growth performance (see Φ’ 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) (Linf as CL in mm). 
 

 
 
 

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 L50% = 37.17 (es = 0.108) mm CL and slope g = 0.541 (es = 0.028) in 
females and L50% = 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).  
 
 

 
 
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. 
 

 
 
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. 
 

 
 
 
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). 
 

 
 
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 3rd 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. 
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5.59.3. Scientific surveys 
 

5.59.3.1. Medits 
 

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. 
 

 
 
 
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 = Σ (Yi*Ai) / A 
 
 V(Yst) = Σ (Ai² * si ² / ni) / A² 
 
Where: 

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

 
The variation of the stratified mean is then expressed as the 95 % confidence interval:  Confidence interval  = 
Yst ± t(student distribution) * V(Yst) / n 
 
It was noted that while this is a standard approach, 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 
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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/km2 (MEDITS survey data) in GSAs 15 and 16 for female A. foliacea. Only slope 
grounds were considered (201-800 m).  
 
 

 
 
Fig 5.59.3.1.3.2. BI in kg/km2 (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.  
 

  
 
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 
 

5.59.4.1. Method 1: SURBA 
 

5.59.4.1.1. Justification 
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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 
Linf K t0 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. 
 

 
 
 

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. 
 

 
 
Fig. 5.59.4.1.3.1 SSB in kg/km2 (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.  
 

 
 
Fig. 5.59.4.1.3.2 SSB in kg/km2 (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/km2 (MEDITS survey) in GSAs 15 and 16 from SURBA analysis. 
 

 
Fig. 5.59.4.1.3.4. Recruits n/km2 (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. 
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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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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. 
 

 
 
 

5.59.5. Long term prediction 
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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. 
 

 
 
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 Fmean, and optimal ones, as F max and F0.1, by pseudo cohorts 
according to VIT package. Median values are reported in bold. 
 

 
 
 
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 F0.1). 
 
 

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. 
 

 
 
 

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 Fmax and F0.1 shown in Fig. 5.59.5.2.3.2. 
 
The median value of Fmax = 0.75 should be considered as Limit Reference Points (LRP) whereas the median 
value of F0.1=0.4 should be considered as Target reference points (TRP). 
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Fig. 5.59.5.2.3.2 Probability distribution of Fmax and F0.1 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 F0.1=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 Fmax and F0.1.  
 
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. 
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5.60.2.3.2. Discards 
 
According to information available to the SGMED-10-02 no catches of Aristaeomorpha 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. 
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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. 
 

 
 
 
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 = Σ (Yi*Ai) / A 
 
 V(Yst) = Σ (Ai² * si ² / ni) / A² 
 
Where: 

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

 
The variation of the stratified mean is then expressed as the 95 % confidence interval:  Confidence interval  = 
Yst ± t(student distribution) * V(Yst) / n 
 
It was noted that while this is a standard approach, 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.  
 

  
 
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 is 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 Massutí, 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).  
 
 

 
 
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). 
 
 

 
 
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 ). 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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 GSA05 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 Annual length distributions of landings, 2002-2009. 
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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 L8  k t0 
F 56 mm 0.214 y-1 - 

M 72.1 0.169 y-1 - 
 

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 1 1 1 

 
Natural mortality (PROBIOM; Abella et al., 1997)
Age 0 1 2 3 4 5 6 7 8 9+ 
M 1.004 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. 
 

 

 
 
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. 
 

 
 
 

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 (Fref) is displayed in Tab. 5.61.5.3.1, along with the reference points F0.1 and 
Fmax. 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 
F0.1 0.4209 
Fmax 0.9089 
Fref 0.6175 

 

 
 
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 F0.1=0.42 as limit management reference point consistent with high long term 
yields. 
 
The Fref (0.62) exceeds the Y/R F0.1 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).  
 

 
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). 
 

 
 
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 
 

• Fishing closure for trawling: 45 days in late summer (not every year have been enforced). 
• Minimum landing sizes: EC regulation 1967/2006: 20 mm CL for Norway lobster. 
• 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.  

• 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. 
 

 
 
 

 
 
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. 
 

 
 
 

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. 
 

 
 
 
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 = Σ (Yi*Ai) / A 
 
 V(Yst) = Σ (Ai² * si ² / ni) / A² 
 
Where: 

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

 
The variation of the stratified mean is then expressed as the 95 % confidence interval:  Confidence interval  = 
Yst ± t(student distribution) * V(Yst) / n 
 
It was noted that while this is a standard approach, 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.  
 

  
 
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-2) 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 Fmax, F0.1 and SSBcurr/SSB0). 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 (ZMBP). 
 
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/SSB0 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)
L∞ = 74 mm, carapace  length 
K = 0.17 
to = 0 
L*W 
a = 0.0005 
b = 3.04 
Natural mortality 
M = 0.4 
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 (F3-6) 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). 
 

 
Fig. 5.62.4.1.3.2 MEDITS survey. SURBA estimates of mean F3-6, SSB, and abundance at age 4 
 
Model diagnostics are shown in the Fig. 5.62.4.1.3.3.  
 
 



- 965 - 

1

1.5

2

2.5

3

3.5

4

4.5

5

3 4 5 6 7

Year class 1987

1

1.5

2

2.5

3

3.5

4

4.5

5

3 4 5 6 7

Year class 1988

1

1.5

2

2.5

3

3.5

4

4.5

5

3 4 5 6 7

Year class 1989

1

1.5

2

2.5

3

3.5

4

4.5

5

3 4 5 6 7

Year class 1990

1

1.5

2

2.5

3

3.5

4

4.5

5

3 4 5 6 7

Year class 1991

1

1.5

2

2.5

3

3.5

4

4.5

5

3 4 5 6 7

Year class 1992

1

1.5

2

2.5

3

3.5

4

4.5

5

3 4 5 6 7

Year class 1993

1

1.5

2

2.5

3

3.5

4

4.5

5

3 4 5 6 7

Year class 1994

1

1.5

2

2.5

3

3.5

4

4.5

5

3 4 5 6 7

Year class 1995

1

1.5

2

2.5

3

3.5

4

4.5

5

3 4 5 6 7

Year class 1996

1

1.5

2

2.5

3

3.5

4

4.5

5

3 4 5 6 7

Year class 1997

1

1.5

2

2.5

3

3.5

4

4.5

5

3 4 5 6 7

Year class 1998

1

1.5

2

2.5

3

3.5

4

4.5

5

3 4 5 6 7

Year class 1999

1

1.5

2

2.5

3

3.5

4

4.5

5

3 4 5 6 7

Year class 2000

1

1.5

2

2.5

3

3.5

4

4.5

5

3 4 5 6 7

Year class 2001

1

1.5

2

2.5

3

3.5

4

4.5

5

3 4 5 6 7

Year class 2002

1

1.5

2

2.5

3

3.5

4

4.5

5

3 4 5 6 7

Year class 2003

1

1.5

2

2.5

3

3.5

4

4.5

5

3 4 5 6 7

Year class 2004

1

1.5

2

2.5

3

3.5

4

4.5

5

3 4 5 6 7

Year class 2005

1

1.5

2

2.5

3

3.5

4

4.5

5

3 4 5 6 7

Year class 2006

Age

Lo
g 

in
de

x

 
 
 

Year
1990 1992 1994 1996 1998 2000 2002 2004 2006

-3

-2.5

-2

-1.5

-1

-.5

0

.5

1

Lo
g 

in
de

x 
(s

m
oo

th
ed

)

 
Fig. 5.62.4.1.3.3. Model diagnostic for Surba model in the GSA 09. a) Comparison between observed 
(points) and fitted (lines) of MEDITS survey abundance indices, for each year. b) Log survey abundance 
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. 
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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.  
 

 
 
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. 
 

 
 
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). Fmax and F0.1 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: Fmax = 0.36; F0.1= 0.21. The maximum predicted values were respectively 0.59 (Fmax) and 0.30 
(F01).  
 
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. 
 

       
 
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 F0.1 =0.21 as limit management reference point for sustainable 
exploitation consistent with high long term yield. 
 
Recent values of F3-7 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 Sardà, 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 (Abellò 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. Lmax (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; t0= -0.5; males CL∞=72 mm; K=0.17; 
t0= -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; t0= -0.2; males CL∞=75 mm; K=0.15; t0= -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 (Lm50) 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*LC3,7221 (R2=0.79) comparable with the findings of Froglia and Gramitto 
(1980).  
 

  
 
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. 
 

 
 
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. 
 

 
 
 

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. 
 

 
 
 

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. Dremière, IFREMER-
Sète), 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 Dremière 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. 
 

 
 
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 = Σ (Yi*Ai) / A 
 
 V(Yst) = Σ (Ai² * si ² / ni) / A² 
 
Where: 

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

 
The variation of the stratified mean is then expressed as the 95 % confidence interval: Confidence interval  = 
Yst ± t(student distribution) * V(Yst) / n 
 
It was noted that while this is a standard approach, 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. 
 

  
 
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.  
 

 
 
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/km2) 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. 
 

 
 
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. 
 

 
 
 

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. 
 

 
 
 

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. 
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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 = Σ (Yi*Ai) / A 
 
 V(Yst) = Σ (Ai² * si ² / ni) / A² 
 
Where: 

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

 
The variation of the stratified mean is then expressed as the 95 % confidence interval:  Confidence interval  = 
Yst ± t(student distribution) * V(Yst) / n 
 
It was noted that while this is a standard approach, 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 1994-2009.  
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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. Trends in growth 
 
No analyses were conducted during SGMED-10-02. 
 
 

5.64.3.1.6. Trends in maturity 
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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. 
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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. 
 

 
 
 

5.65.3. Scientific surveys 
 

5.65.3.1. Medits 
 

5.65.3.1.1. Methods 
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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. 
 

 
 
 
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 = Σ (Yi*Ai) / A 
 
 V(Yst) = Σ (Ai² * si ² / ni) / A² 
 
Where: 

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

 
The variation of the stratified mean is then expressed as the 95 % confidence interval:  Confidence interval  = 
Yst ± t(student distribution) * V(Yst) / n 
 
It was noted that while this is a standard approach, 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.  
 

  
 
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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Fig. 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, t0=-0.558 
 
Other growth parameters found in literature in the area (IMBC et al., 1994): 
Males  Linf=82.5  K= 0.l325   t0= 0.28 
Females Linf=59.5  K=  0.45     t0=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 
of 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. 
 

 
 
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. 
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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. 
 

 
 
 
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 = Σ (Yi*Ai) / A 
 
 V(Yst) = Σ (Ai² * si ² / ni) / A² 
 
Where: 

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

 
The variation of the stratified mean is then expressed as the 95 % confidence interval:  Confidence interval  = 
Yst ± t(student distribution) * V(Yst) / n 
 
It was noted that while this is a standard approach, 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.  
 

  
 
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.  
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Fig. 5.66.3.1.3.2 Geographic distribution patterns of Norway lobster catches in GSA 17 as included in the 
MEDITS data base. 
 
 

 
 
Fig. 5.66.3.1.3.3 Stratified biomass indices as derived from the MEDITS data base, 2002-2009.  
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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.  
 

 

 

 

 

 

 

 
Fig. 5.66.3.1.4.1 Stratified abundance indices by size, 2002, 2004-2009. 
 
 

5.66.3.1.5. Trends in growth 
 
No analyses were conducted during SGMED-10-02. 
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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. 
 
L∞ = 58 
K= 0.249 
 
To=-0.558 
 
L/W  a=0.000401   b=3.124 
  
M=0.4  
 
 



- 1006 - 

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 
 

 
 
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 F0.1, Fmax 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: 
 
Fmax=2.44 
F0.1 = 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. 
 
 

F0.1 
F30%SSB

Fmax 

 
 
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 0mm. 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 F0.1 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 FMSY. 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. 
 

 
 
 

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. 
 

 
 
 

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. 
 

 
 
 
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 = Σ (Yi*Ai) / A 
 
 V(Yst) = Σ (Ai² * si ² / ni) / A² 
 
Where: 

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

 
The variation of the stratified mean is then expressed as the 95 % confidence interval:  Confidence interval  = 
Yst ± t(student distribution) * V(Yst) / n 
 
It was noted that while this is a standard approach, 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 1996-2009.  
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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 Massutí 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. 
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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. 
 

 
 
 

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 (Linf= 40.05, K= 0.164, 
t0= -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 1.33 0.65 0.41 0.34 0.31 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 (Santanyí) 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 11.1 4.8
5 2.1 2.3 4.6 2.2 2.9 3.3 9.6 10.6 2.3 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 <0.5) 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 0.817 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/km2) developed during 
2001–2009 around the Balearic Islands and CPUEs of daily landings from the trawling fleet of one port of 
Mallorca (Santanyí). 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).  
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Fig. 5.68.4.1.3.3 Log (q) residuals of the MEDITS data series. 
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Fig. 5.68.4.1.3.4 Fishing mortality (F; a) and residuals by year and age from the two tuning data series 
(surveys: b, c; and fishery: d,f) obtained in the last XSA run. 
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Tab. 5.68.4.1.3.2 Regression statistics from the XSA diagnostics 

 
Fleet: Santanyí 2000-09       
    
Ages with q dependent on year class strength  
 Age  Slope   t-value   Intercept RSquare  No Pts  eg s.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 Reg s.e Mean Q 
1 1.09 -0.187 7.67 0.37 10 0.25 -7.68 
2 1.49 -0.586 7.75 0.16 10 0.3 -7.42
3 0.73 0.551 7.1 0.37 10 0.22 -7.7 
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/km2) 2001-2009   
    
 Ages with q dependent on year class strength  
 Age  Slope   t-value  Intercept RSquare No Pts  Reg s.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  Reg s.e  Mean Q
1 0.29 1.204 5.96 0.31 9 0.3 -1.41
2 0.24 0.966 5.43 0.2 9 0.28 -1.32
3 0.91 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 (Fmean) 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 (Frefe) and the referent points F0.1 and the Fmax. 
 
F0.1 0.288 
Fmax 1.510 
Fref 0.759 

 



- 1030 - 

0.00

0.02

0.04

0.06

0.08

0.10

0.12

0.14

0.16

0.18

0.000

0.002

0.004

0.006

0.008

0.010

0.012

0.014

0.016

0.018

0.020

0 0.5 1 1.5

S
S

B
 / R

 (kg)Yi
el

d 
/ R

 (k
g)

reference F

Y/R
SSB/R

 
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 
5·106 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 F0.1=0.288 as limit management reference point consistent with high long term 
yield.  
 
The Fref (0.759) in 2009 is above the Y/R F0.1 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) a total fishing ban from the 1st 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 Ionian Sea, trawling is prohibited all year 
around, while in Patraikos Gulf trawling is prohibited from the 1st 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_LVL4 2002 2003 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. 
 

 
 
 
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 = Σ (Yi*Ai) / A 
 
 V(Yst) = Σ (Ai² * si ² / ni) / A² 
 
Where: 

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

 
The variation of the stratified mean is then expressed as the 95 % confidence interval: Confidence interval  = 
Yst ± t(student distribution) * V(Yst) / n 
 
It was noted that while this is a standard approach, 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 

)1( Ze
Z
Fhr −−×=  

 
2. Estimation of initial biomass fraction (i.e. B/k) 

r
hrBfr −=1  

 
3. Estimation of a starting k value 

r
Ck av

in
4×

=  

 
(assumes that average catch is around to MSY). 
 
4. Estimation of initial biomass 
 

infr kBB ×=0  
 
5. Estimation of a starting q value 

0B
Uq av

in =  

 
(Uav=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: 
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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, Bmsy and Fmsy 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 (NSSG) 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: FMSY=r/2=0.38 and BMSY=k/2=8072 t. Annual catches are below MSY since 
1997, while stock biomass levels are increasing and exceed B MSY (Figure 5.69.4.1.4.2). CPUE fluctuates 
with no trend (Figure 5.69.4.1.3.3). 
 
 

 
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). 
 
 

 
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  
 

 
L8 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 
Fmsy 0.69 
F0.1 0.33 
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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. 
 



- 1043 - 

 
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. 
 
 

Numbers 

Age 
0+ 

Age 
1+ 

Ages 
>1

 
 
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∞ 54.3 
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. 
 

 
 
 

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. 
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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. 
 

 
 
 
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 = Σ (Yi*Ai) / A 
 
 V(Yst) = Σ (Ai² * si ² / ni) / A² 
 
Where: 

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

 
The variation of the stratified mean is then expressed as the 95 % confidence interval:  Confidence interval  = 
Yst ± t(student distribution) * V(Yst) / n 
 
It was noted that while this is a standard approach, 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 
VB K     = 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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  0.77772271 
  0.63343090 
 Sigma = 11.38829052 
 Change Year Estimates 
 

  
 
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 F0.1, Fmax and F40%SSB. 
 
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.  
 

 
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 F0.1, Fmax and F40%MSP 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 F0.1 of the fishing mortality at FMSY can be about 20% higher (from 0.12 to 
0.14). 
 
 

 
 
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 FMAX of 0.17 was estimated and of F0.1 = 0.13 while the F rate at which the Spawning Biomass is 
expected to be reduced to 40% of the pristine Biomass (F30%SSB) 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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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 km2 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 F0.1=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 BMSY 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 groups1.   

STECF was requested at its November plenary session to set up an operational work-programme for 2008, 
beginning in the 1st 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. 

                                                      
1 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 STECF 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 surveys2.  STECF, in replying at the following 
terms of reference, should also take into consideration chapter 7 of the 26th STECF Plenary session of 5-9 
November 20073, as well as the report of the STECF working group on balance between fishing capacity and 
fishing opportunities4. 
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. 
STECF 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;  

                                                      
2 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 

3 http://stecf.jrc.ec.europa.eu/38 
4 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), 
22-26th 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. 
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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 

Activity Gear classes Gear groups Gear type Target assemblage 

Mesh size 
and 
other 
selective 
devices < 

6 

6-
12

 

12
-1

8 

18
-2

4 

24
-4

0 

> 
40

 

Dredges Dredges Boat dredge [DRB] Molluscs (a)             

Demersal species  (a)             

Deep water species (b) (a)             Bottom otter trawl [OTB] 
Mixed demersal species and deep water 
species (b) (a)             

Multi-rig otter trawl [OTT] Demersal species (a)             

Bottom pair trawl [PTB] Demersal species (a)             

Bottom trawls 

Beam trawl [TBB] Demersal species (a)             

Midwater otter trawl [OTM] Mixed demersal and pelagic species (a)             

Trawls 

Pelagic trawls 
Pelagic pair trawl [PTM] Small pelagic fish (a)             

Finfish (a)             
Hand and Pole lines [LHP] [LHM] 

Cephalopods (a)             Rods and Lines 

Trolling lines [LTL] Large pelagic fish (a)             

Drifting longlines [LLD] Large pelagic fish (a)             

Hooks and 
Lines 

Longlines 
Set longlines [LLS] Demersal fish (a)             

Pots and Traps [FPO] Demersal species (a)             

Catadromous species (a)             
Fyke nets [FYK] 

Demersal species (a)             
Traps Traps 

Stationary uncovered pound nets [FPN] Large pelagic fish (a)             

Trammel net [GTR] Demersal species (a)             

Fi
sh

in
g 

ac
tiv

ity
 

Nets Nets 

Set gillnet [GNS] Small and large pelagic fish (a)             
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Demersal species (a)             

Small pelagic fish (a)             
Driftnet [GND] 

Demersal fish (a)             

Small pelagic fish (a)             
Purse seine [PS] 

Large pelagic fish (a)             Surrounding 
nets 

Lampara nets [LA] Small and large pelagic fish (a)             

Fly shooting seine [SSC] Demersal species (a)             

Anchored seine [SDN] Demersal species (a)             

Pair seine [SPR] Demersal species (a)             

Seines 

Seines 

Beach and boat seine [SB] [SV] Demersal species (a)             

Other gear Other gear Glass eel fishing Glass eel (a)             

Misc. (Specify) Misc. (Specify)     (a)             

Other activity than fishing Other activity than fishing               

Inactive Inactive               

 Recreational fisheries (non registered vessels or no vessels)  To be specified Not 
applicable 

All vessel classes (if any) 
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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10. APPENDIX 4. GFCM GSAS 
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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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