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Abstract
During present study period from October 2020 to April 2021, gilthead seabream Sparus aurata stock was estimated by using many assessment models to evaluate
actual status on Bardawil lagoon. Length at first capture (Lc) was 17.10 and 16.70 cm for females and males respectively, but it was 16.9 cm for all individuals that
corresponding age at first capture (tc= 2.49 year). Length at first recruit Lr was 10.70 and 9.70 cm for females and males, respectively, corresponding age tr= 0.77 year.
The length at first maturity was Lm= 18.18 cm that corresponding age tm= 2.85 years. Virtual population analysis shows some of intensive capture on S. aurata at its
early life’s. Yield per recruit and biomass per recruit tend to collapse as a result of high fishing mortalities. The current study concludes an exact overfishing pressure of
S. aurata stock in Bardawil lagoon.

Introduction
Stock assessment of Sparus aurata throughout Bardawil
lagoon did not investigate before. However, it was an important,
economical, and most preferred species in this lagoon. Rather
than, biological aspects of gilthead seabream were intensively
researched by many authors in different geographic locations
as by Lasserre and Labourg 1974 [1]; Lasserre, 1976 [2]; Arnal,
et al. 1976 [3]; Suau and López 1976 [4]; Chauvet 1979 [5]; Arias
1980 [6]; Ferrari and Chieregato 1981 [7]; Wassef and Eisawy
1985 [8]; Rosecchi, 1987 [9] Seabreams (Sparidae) live in
coastal waters world-wide and sustain important recreational
and commercial fisheries [10].
Family Sparidae is among the most abundant demersal
fishes inhabiting the Egyptian Mediterranean waters, especially
in the Bardawil lagoon (Figure 1). Which are caught by trammel
net but sometimes by handline.

Gilthead seabream, Sparus aurata (Linnaeus, 1758) is
common throughout the Mediterranean and considered as one
of the most popular porgies for food. It is a bottom dwelling
species and usually lives solitary or in small and loose groups.
It is an expensive luxury food so; it is a target for intensive
fishing. Recently, it has been widely cultured in many countries
including Egypt. In the wild it spawns in the winter months but
in aquaculture farms it is conditioned to breed all year round
under controlled methods (Moretti, et al. 1999; Lloris 2005).
Gilthead seabream observed in many regions as in eastern
Atlantic coasts; southern Spanish, southern Portuguese coast
and Irish Sea basin, Ireland) [11]. Also, observed through
Mediterranean Sea, Bardawil lagoon, Egypt; southwestern
Turkish coast [12], Gulf of Lions, Mediterranean, France [13].
It was found in sandy bottoms and sea grass beds as well as
in the surf zone commonly to depths of about 30 m, but adults
may occur to 150 m depth. It is a sedentary fish, either solitary
or in small aggregations. In spring, they often occur in brackish
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Figure 1: Map of Bardawil lagoon.

water coastal lagoons and estuaries. Gilthead seabream is
carnivorous feed on small fishes, shrimps, shellfish, including
oysters and mussels. But sometimes it becomes accessorily
herbivorous [14].
Gilthead seabream are one of the most favorable marine
fishes in Bardawil Lagoon and have a great commercial
important in Egypt. It is the main demersal target species of
some operating gears as trammel net, hand lines, and long
lines.
The main objective of the current investigation is to evaluate
Gilthead Seabream fishing rates, recruitment and current
yield also to assess its stock in Bardawil lagoon to sustainable
management.

Materials and methods
Study area
Lake Bardawil is an important hypersaline lake located
in Egypt on the coast of the Sinai Peninsula adjacent to the
Mediterranean Sea. The lake is host to several industries which
provide critical contributions to the regional economy including
farmed and wild-caught fisheries and salt extraction. It has
been intensively investigated during the last 30 years (Figure
1).

Fish samples
During seven months from October 2020 to April 2021, a
total of 499 specimens of gilthead seabream S. aurata were
collected monthly from the landing site at the Bardawil lagoon.

Measurements and data analysis
The total weight (TW) was measured nearest to 0.01 gm
and the total length (TL) nearest to 0.1 cm. Total lengths of S.
aurata measured was ranged between 9.7 to 26 cm for males
and 10.7 to 29 cm for females, also, total weights were ranged
between 16.6 – 240.3 gm for males and between 22.3 – 325.3
gm for females.
The length at first capture (Lc), was determined from the
accumulated catch curve as described in Pauly [15]. Additionally,
age at first capture (tc) and age at first recruit was calculated
by the equations of Beverton and Holt [16].
This is the average length at first maturity (Lm), which fish
of a given population matures for the first time. The value and
its standard error are calculated from an empirical relationship
between length at first maturity and asymptotic length L∞ [17].
Log L m= -0.1189 + 0.9157* log Lmax
Where Lmax: are the maximum length reached by fishes.
To analyze the stock status at the current time, Virtual
Population Analysis (VPA) with the age-based cohort analysis
[18] was used to analyze the historical data for estimation of
population parameters.
Yield per recruit (Y/R) and biomass per recruit (B/R) express
the yield on a (per recruit basis) and hence the yield is relative
to the recruitment, this model can apply in the form suggested
by [19] as follows:
Y/R = F e-M(tc-tr) W∞ [(1/Z) – (3S/Z + K) + (3S2/ Z + 2K) –
(S3/ Z + 3K)]
031
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Where: Y/R: is the yield per recruit, S= e-K(tc-to), W∞: (live
weight in g) being the asymptotic weight of the fishes of that
stock, K: is the growth coefficient, F: fishing mortality, Z: is
the instantaneous total mortality coefficient, M: is the natural
mortality, tc: age at first capture and tr: age at first recruit.
Estimation of the biological reference points (BRP) which
consider the long-term yield per recruit (Y/R), as a function
of fishing mortality (F) for a certain exploitation pattern, to
calculate Fmax and F0.1 by model that suggested by Cadima, 2003
[20].

Result and Discussion
Length and age at first capture (Lc and tc)
The size at 50% captured of gilthead seabream S. aurata
was estimated at Lc= 17.10 and 16.70 cm for females and males
respectively where it was 16.9 cm for all individuals (Figure 2).
The smallest length recorded in the catch Lr was 10.70 and 9.70
cm for females and males, respectively.
Estimation of age at first capture according to this length
was done by Beverton and Holt (1956) equation were found S.
aurata frequently caught in the second 2nd year of life (tc= 2.49
year). On other hand, new recruits were interring the stock
firstly in its first year of life as (age at first recruit according to
the same length was tr= 0.77 year).
In Bardawil lagoon the current value of (Lc) for S. aurata
was higher than Ahmed, 2011 and, Al –Zahaby, et al. 2018
[21,22] which found it was 15.54 and 12.85 cm respectively
corresponding age at first capture tc= 0.6 and 0.424 years.
However, current Lc was less than Mesabh, et al. 2013 [23],
which found it was 20 cm. In other region Mehanna, 2007 [24]
found that in Port Said fishery, Gilthead seabream captured
at size 11.1cm. The differences between authors regard fishing
technique and region of capture.
The size at first recruit of present study was converging
with other authors in Bardawil lagoon as (it was found Lr=
11, 11.9 and 9.59 cm by Ahmed 2011 [22]; Mesabh, et al. 2013
[23] and Al-Zahaby, et al. 2018 [21] respectively). That means
gilthead seabream recruit at small size and be viable for catch
at younger age.
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Length and age at first maturity (Lm and tm)
The length at which 50% of gilthead seabream S.
aurata mature (at maturity stage 4) was Lm= 18.18 cm that
corresponding age tm= 2.85 years. This result was in agree
with Tharwat, et al. 1998 [25]; Ahmed 2011 [22] and Al-Zahaby,
et al. 2018 [21] in Bardawil lagoon and agreed with result from
Alexandria at southern Mediterranean Sea by Wassef 1978 [26].
But seem to be mature rapidly than fishes were caught from
Port Said fishery with Lm= 25.77 cm by Mehanna 2007 [24]
and in Mellah lagoon, Algeria, were found Lm= 32.6 cm by
Chaoui, et al. 2006 [27]. The success of reproduction of gilthead
seabream could be the result of salinity conditions that are
favorable for the osmotic requirements of gametogenesis [28].

Virtual Population Analysis (VPA)
The cohort model was based on the principle that if we know
how many fish died from natural causes and we know how
many were caught, we can reconstruct the history of the cohort
[29]. At present work, 5 age groups of S. aurata were found in
Bardawil lagoon stock. When cohort at age zero that seem, the
population have had largest size and the number of individuals
was at maximum, then it started to collapse by over the time
and age and reaching to its smallest size as in age group 5th.
Furthermore, the individuals that survive from cohort at one
year to the next year were reduced by the increases of natural
and fishing mortalities.
Natural mortality (mortality that causes by diseases,
predation, and pollution) begins at its highest level in the
youngest age groups (age group 0 and 1) then decreased to
lowest at oldest age groups. At the begging of fish’s life, fishing
mortality appears to its minimum value (0.419 yr-1) at age
group zero, before it increases by the increase of age to reach
its maximum value at age group 1st (1.169 yr-1), then it reduced
in oldest age groups (Table 1).
Catches number of S. aurata in Bardawil lagoon seem to be
at intensive level at small ages (43.89% from total catch was
done seriously on age 0, 46.15% from total catch was done
seriously on age 1) with high pressure on population size from
year to another without chance to self-regeneration.
Cohort analysis or (VPA) was firstly developed as age-based
method, which it is generally used for studying and analyzing
the dynamics of harvested fish populations. The feature of
VPA that is most essential for practical use is that, shown a
high fishing pressure, estimates of population size obtained
tend to converge rapidly toward their true value, and therefore
generally provide and specified a reasonable assessment of
natural mortality (M), reliable estimates of recruitment [18].
Present study could be considered as a base for future studies
that help to predict the future catch of S. aurata in Bardawil
lagoon and show that the S. aurata died by fishing mortality
more than those which die by natural mortality.
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Figure 2: Length at first capture of S. aurata in Bardawil lagoon.

The yield per recruit (Y/R) and biomass per recruit (B/R) of S.
aurata in Bardawil lagoon was found to be 59.28 gm and 105.44
032
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gm respectively at the actual fishing mortality 0.56 year-1. By
applying different values of fishing mortality coefficient which
affecting on yield and biomass per recruit the results show that
the maximum value of (Y/R) and (B/R) was 60.26 and 150.65
gm with fishing mortality coefficient F = 0.4 year-1, This means
that the present level of fishing mortality coefficient is higher
than the fishing mortality coefficient produce the maximum
yield per recruit. Biomass per recruit was decreased with the
increases of fishing mortality were it was at its maximum
(783.07 gm) at F=0 (Table 1).
The present level of fishing mortality showing some
pressure on stock biomass of gilthead seabream on Bardawil
lagoon, that might cause decline in periodic yield and so
stocking collapse and reach dangers level, which need to
measure recruitment to a stock over a number of years, an
estimate can be obtained not only of the average recruitment
but also of the typical variability from year to year.
Mesabh, et al. 2013 [23], found that the maximum yield per
recruit increased by the increases of the age at first capture
which associated with the increase of mesh size. This means
that increases of age at first capture is directly related to the
increases of the maximum yield per recruit (Y/R) in spite of the
fishing mortality (F).

Biological reference points BRP (Fmax, F0.1 and Fpr)
Biological Reference Points (BRP) mean the values of F
and B, taking into consideration the best possible catch and/
or ensuring the conservation of the fishery resource. Fpr is
the present fishing level against Y/R also F0.1 is the value of
F, where Y/R is equal to 10 percent of Y/R maximum, where
Fmax can define as the point of the curve of yield per recruit
(Y/R) against fishing mortality (F), where Y/R is the maximum
(Table 2).
At current study, value of Fpr was excessed than Fmax and
F0.1, which Bpr was less than Bmax and B0.1 values (Although yield
per recruit equal to 98.37% of its maximum accessible yield
from catch, the biomass will decreases to become at 13.47%
from virgin biomass). And the slope of the tangent to the curve
is negative for F > Fmax. Maximum fishing level that produces
maximum yield was 0.4 yr-1 also target fishing level F0.1 was 0.18
yr-1 (which yield per recruit equal to 90.25% of its maximum
accessible yield from catch, and biomass will present 35.58%
from virgin biomass). Consequently, the current fishing level
was 0.56 yr-1 causing growth overfishing with dramatically
decline in total fish biomass in the lagoon Figure 3.
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Figure 3: Biological reference points, F0.1, Fmax and FPr, of Sparus aurata in Bardawil
lagoon..

Table 1: Virtual population analysis of S. aurata by age groups.
Age groups

Table 2: Yield and biomass per recruit as a function of fishing mortality.

Fishing
mortality

Conclusion
Current research show an overfishing pressure on Sparus
aurata stock in Bardawil lagoon that made by two causes firstly,
by high vessels effort on the lagoon; secondly by fishing small
fishes that not access to its first maturity to produce a new
generation.
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