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Abstract

The virtual population of the red shrimp (Aristacomorpha foliacea) stock of the Strait of Sicily has been reconstructed, both in terms of
biomass and of economic value, running the package VIT on experimental data “mimicking” the commercial catch. The most productive
class is the 2-year old (55% in weight); about 2/3 of the loss is due to the fishing mortality; the turnover rate is 140-150% for the biomass,
and 160% for the value. The actual critical age is around 1.4 years, while it is 2.5 years for the virgin stock. Results indicate a slight
overexploitation, similar to that estimated for the companion shrimp A. antennatus, but a lower turnover rate.
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Aristaemorpha foliacea is a deep-water demerso-pelagic shrimp,
distributed in the Mediterranean, Eastern Atlantic, Western and
Central Pacific; in Sicily, annual landings exceed 1000 tons, worth
over 10 million US$. A series of trawl experiments, carried out in 93-
94 and aimed at selectivity studies, were used to reconstruct the life
history of the stock [1].

The virtual population can be reconstructed by means of standard
VPA or thru cohort analysis [2]; the first generally used for data struc-
tured in age-classes, the second for data both in age- or length-class-
es. Both approaches are implemented in the package VIT [3], which
has been used in this study.

For VPA reconstruction, female shrimps (=80,000 animals) were
arranged by 1-mm carapace length classes. The input parameters [4]
were L,= 70 mm, K= 0.6 /y, t0= 0, a= 0.0013, b= 2.642, M= 0.5,
Fierm= 0.5 (constant), proportion factor= 624 (to reach a catch of 1050
tons), maturation starting at 26 mm and always mature at 39 mm CL.
In the analysis by ages, the terminal fishing mortality was adjusted to
Fierm= 0.04, and so was the maturation which is nil at age 1, 94% at
age 2, and always present from age 3 on, up to the last class (age 8).

When the length-weight algorithm is replaced by a length-value
(potential) relationship, the output may be considered as an “econom-
ic” virtual population [4]. For the “economic” VPA, the same above
parameters were used, but with the following differences : a'=
0.00042, b'= 3.708, proportion factor= 772 (a multiplier used to reach
a total value of the catch of 25 billion Italian liras).

The virtual population calculated from age-restructured data has a
mean age of 0.8 y, and a mean CL of 23.6 mm, while the classes most
represented (in weight) are those of age 2 and age 1 (521 tons and 198
tons, respectively); the average weight of the virtual population is 944
tons. The critical age is 1.0 y for the actual stock (corresponding to a
critical length of 31.6 mm), and 2.54 y for the virgin stock (critical
length 54.8 mm). On a total biomass balance of D= 1375 tons, the
input is totally assigned to growth, while the output is 34.3% for the
natural deaths, and 65.7% for the catch; the turnover is 145.6%. There
is almost no difference in the two options, standard or pseudo-cohort
analysis, since the two sets of results disagree for less than 0.5%, at
least with the present data.

In contrast, the VPA performed on the length classes has a mean age
of 1.02 y, a mean CL of 30.0 mm and mean fishing mortality of F=
0.46, while the classes most represented (in weight) are those between
31 and 49 mm CL; the average weight of the virtual population is 1066
tons. The critical age is 1.36 y for the actual stock (corresponding to
39.0 mm), while it remains at 2.54 y for the virgin stock (54.8 mm).
On a total biomass balance (D) of 1583 tons, the input is split 1:20
between recruitment and growth, while the output is 1/3 for the natu-
ral deaths, and 2/3 for the catch. The turnover is 148.5%. A few com-
pact elements of the VPA, useful for comparisons in time or space, are
presented in Table I.

Table | - “Compact” results of the VPA of Aristaecomorpha foliacea; data
classified by CL size or restructured by age.

R/Bpean ratio of recruits to mean standing biomass; Byy,/Bpean ratio of critical
class to mean standing biomass; D/By,e,y, turnover, i.e. ratio of annual biomass
balance to mean standing biomass; By,,/D, ratio of critical class to annual
biomass balance.

B R/Bmgani Bm@(lefin DIBmean Bmi)JD o
from age (%) 0 54.1 145.6 37.2
from length (%) 7.0 69.7 148.5 46.9
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The “economic” virtual population calculated from age-restructured
data has an average value of 19.5 billion liras. On a total value balance
of D= 31.3 billion liras, the input is totally assigned to growth, while
the output is 31.3% for the natural deaths, and 68.7% for the catch; the
turnover is 160.0%. In contrast, the average value of the virtual popu-
lation is 22.0 billion liras when calculated for length-structured data.
The critical age for value is 1.41 y for the actual stock (corresponding
to 40.0 mm), and 2.54 y for the virgin stock (54.8 mm). On a total
value balance of D= 36.0 billion liras, the input is split 1:99 between
recruitment and growth, while the output is 30.5% for the natural
deaths, and 69.5% for the catch. The turnover is 163.9%. A few com-
pact elements of the economic VPA are presented in Table II.

Table Il - “Compact” results of the economic VPA of Aristaeomorpha foli-
acea.

data by CL size or restructured by age. $R/$ean, recruits to mean standing
value; $pmay/Smeans critical class to mean standing value; $D/$peqn, turnover;
$max/$D, critical class to annual value balance.

V$R/$mean $max’$mean $DI$mean $maxl$D

562 160.0 351 |
68.4 163.9 418

| value (age) [y o e
value (length) 1.9

The VPA is based on the assumption that the length-frequency data
that are used are representative of the commercial landings; thus,
results should be taken with precaution, since the data set comes from
experimental hauls, and is therefore only an approximation of the
population structure of the actual landings, and since the steady-state
assumptions might not be fulfilled; in any case, real commercial data
are not available at present for this population. In spite of these limi-
tations, present results indicate a status of slight overexploitation, sim-
ilarly to that estimated using an analogous methodology for the com-
panion shrimp A. antennatus [5], but with a lower turnover rate.
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