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Geographical distribution patterns

According to Garofalo et al. (2003) most of the biomass of thorn back
ray was located offshore in the central part of the Strait of Sicily, south
of Malta. Sparse catches of R. clavata were recorded in the central and
eastern part of the Strait on the Sicilian side. Moreover, on the
Adventure Bank this species was restricted to the western side.

Isopleths of Raja clavata biomass index, averaged
/- W over 1998 and 1994, for spring and autumn in GSA
- — - — ! 15 (from Camilleri et al., 2008)
Distribution maps of Raja elavata, in the Strait
of Sicily in the period 1997-2001. Circle radius
for each value is proportional to biomass index
(from Garofalo et al., 2003)




Stock identification and biological features

* The analysis of the distribution over a wider area of the Strait of Sicily
does not show a segregation of sub-units in the northern sector of the
Straits of Sicily (GSA 15 and 16) (Garofalo et al., 2003). Therefore in the
present assessment it was thus assumed that Thornback ray in GSA 15
and GSA 16 are part of a single population, and available data from the
two GSAs was combined.
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Trends in abundance and biomass

Biomass indices derived from scientific surveys in spring-summer (MEDITS)
and autumn (GRUND; GSA 16 only). The abundance and biomass indices
were subsequently calculated by stratified means (Cochran, 1953;
Saville, 1977).
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Assessment Methods

: Analysis of survey indices of standing stock

In order to fully analyse the available scientific survey data, trends in standing
stock biomass indices derived from MEDITS / GRUND data (1990-2010) were
analysed using a quartile approach.

: Yield and SSB per recruit analysis

The Yield software (Hoggarth et al., 2006) was used to estimate the likely changes in
yield (Y) and spawning stock biomass (SSB) per recruit as a function of fishing
mortality (F) as well as FO.1 as target reference point for the R. clavata stock.

Calculations were done assuming a 20% uncertainty in parameters estimations.

: Catch curve analysis

Estimation of fishing mortality based on a catch curve analysis under steady state
assumption of this data was carried out. Total mortality rates were estimated by
using both single year and average over four year abundances. This last choice is

considered a best approximation of steady state assumption.

: Evolution of standing stock

GRUND _ MEDITS Time series (1990-2010) of BI (N/km2) in the
MEDITS and GRUND surveys in GSA 16. Data from
GSA 15 was not used to the shortness of the time
series available.

The quartile analysis permitted a clear
visualisation of the signals on standing stock
status coming from the scientific survey data.

The last five years (2006-2010) were
characterized by the highest abundance values, in
both time series (MEDITS and GRUND). Overall
the exercise shows that 8 values out of 18 fall in

10.40 (X:7] the upper quartile in the last decade, while only 1
3.68 value out 15 in the previous one, clearly

EXily] suggesting an increase in standing stock biomass.
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: Yield and SSB per recruit analysis
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Median of yield and spawning stock biomass per recruit for male and
female Thornbackray according to the Yield Package. F ; target
reference points are indicated for females (0.10) and males (0.12)




: Catch curve analysis
Standardised MEDITS (2002-2010) LFDs by sex were ‘age sliced’ and used
as input data in the software package LFDA 5 (Kirkwood et al., 2001) for
the catch curve analysis.

Taking into account the availability of male and female growth parameters,
age slicing was done keeping sexes separate. Results were subsequently
combined to obtain age frequency distributions for the entire

population.

Only final results for males and females and GSA 15 and 16 combined are
shown.

State of recruitment - State of exploitation

Time series of mean
recruitment indices
carried out in GSA 16 in
the scientific trawl
surveys GRUND and
MEDITS (individuals
smaller than 30 cm TL)

Fishing mortality estimates
based on catch curve (age
classes included in Z: 3-9
years) analysis of MEDITS
survey data compared to
F, , estimates from Yield

approach. Z = F+M, with
average M of male and




Preliminary Assessment Result

1. The analysis of survey data however suggests that the stock of
R clavata in GSA 15 / GSA 16 is likely to be in a state of
overfishing; consequently, a reduction of F (about 30%) may be
suggested;

2. The lack of data from commercial fisheries in the time series
considered make the assessment of R clavata in GSA 15/ GSA
16 “preliminary” and therefore only partially able to provide
management advice;

3. Future analysis will consider the data collected in the last years
from commercial fisheries that will be compared with the
findings derived by scientific trawl survey analyses with the
aim to provide a more robust assessment for the management

advice. !
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