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SUMMARY 
  
 Three fish landing centers were selected; west, middle and east of Bardawill lagoon to assess the losses of 
the biomass and value of the landings of juvenile Gilthead seabream (Sparus aurata) fish as one of the most 
important species in the fisheries of the trammel units. The study used landings of ten fishing vessels per month. 
Eight fishing trips were carried out each month from the end of April to the end of November 2017. The 
observed total length of 940 Gilthead bream, ranged from 15.2 to 29.8 cm and the weight from 47 to 385 g. The 
growth parameters; L∞ and K were estimated at 31.63 cm and 0.53 per year respectively. Length at first 
maturity (Lm50) and length at first capture (Lc50) equals 22.5 and 18 cm, respectively. Maximum biomass deficit 
was found in August. The study showed that there is a significant loss in the biomass and the corresponding 
income. The bio-economic model showed that if the juveniles of bream are allowed to grow up to length at first 
maturity (Lm50), the additional biomass will be about 295.2 tons per year; the corresponding annual economic 
gain is estimated at LE 25.22 million for each fishing season. In order to protect bream stock and to enable it to 
share at least for one time in reproduction, the current fishing nets should be developed to reduce the Juvenile 
exploitation. 
 
 Keywords: Gilthead bream, Sparus aurata, Juvenile landings, Bio-economic losses, Trammel units, 
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INTRODUCTION 
 
  Despite the availability of biological studies on 
fish species in Bardawill lagoon, juveniles fish 
proportion of economic importance was not 
measured in most of the studies conducted, nor did it 
address the destructive fishing behavior of various 
gears. The Gilthead bream fish is one of the most 
important species in Bardawill lagoon fishery. As a 
result of the increasing demand for this fish, it has 
been observed in recent years that most catches less 
than size at first maturity resulting in heavy fishing 
pressure on juveniles and  immature of these 
resources in the lagoon (Salem, 2011). There are two 
types of fishing units (boat) allowed in Bardawill 
lagoon; trammel units and Veranda units. The 
trammel units are the main vessels to catch gilthead 
bream. The main problem in the trammel units that 
using of more than one gear such as passive trammel 
net, passive or active gillnets and hand line in the 
same fishing day. It is difficult to sort bream fish 
according to each type of gear. Non-target catches in 
the form of juveniles limits the future return and 
subsequent employment of fisheries. Most studies in 
the last years showed that, the stock of bream 
declined in Bardawill lagoon (Mehanna et al., 2011 
and Salem and El-Aiatt, 2013). Overexploitation 
occurs when fish catch less than the optimum size of 
harvest (Diamond et al., 1999). Bio-economic 

analysis provides a more moderate screening of 
fisheries exploitation. Biological analysis can 
examine changes in growth, cohort sizes, 
reproduction and landings as it is the basis used to 
calculate current and expected future economic 
returns. Economic analysis can be used to predict the 
likely changes in returns. This can be useful in 
making the right decision especially for countries 
facing declining fisheries. The intensive exploitation 
of fish communities is a main reason of substantial 
decrease in the abundance of target species changing 
the species composition (Greenstreet & Hall 1996). 
Bream fish undertake only limited migration from the 
lagoon to Mediterranean. Most fishers believe that 
using larger meshes would not be economical; it may 
be difficult to convince fishers that these small fish 
will return to them again in the form of higher 
economic returns unless it is demonstrated to them by 
numbers. Thus, the present paper aims to quantify the 
Bream juvenile landings of trammel fishing units in 
Bardawill lagoon and its economic evaluation. 
 
MATERIALS AND METHODS 
 
 This work was carried out in Bardawill lagoon 
during 2017. Three landing sites were selected for the 
study (Figure 1).  
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Figure 1. Map of Bardawill lagoon and study sites 
     
 The study began after the observation of illegal 
size landing of bream fishes in catch composition of 
trammel fishing units. Data were collected monthly 
from ten specified fishing vessels (Out board motors) 
it operated mostly in lagoon (3 from the west, 4 from 
the center and 3 from the eastern of lagoon). Vessels 
operated day and night (day with hooks and night 
with nets and longline) by four type of fishing gears; 
three vessels were operated by classic trammel net 
(demersal trammel) had 6.5 cm mesh sizes inner 
panel (~33 mm mesh size square) with 2.5 m in depth 
(Outer panel with depth of 1.5 m), four units were 
working interchangeably with modified trammel net 
(pelagic trammel) had 5.4 cm mesh size inner panel 
(~27 mm mesh size square) with 2 m depth (Outer 
panel with depth of 1.5 m) and gillnet had 3.6 cm 
mesh size upper inner panel (~18 mm mesh size 
square) and 6.5 cm mesh sizes lower inner panel (~33 
mm mesh size square) with 2 m depth (Outer panel 
with depth of 2 m) and the other three units were 
worked by lines (hand and longline) J-style hook No. 
15 and 13 (Bend width equal 8 and 9.9 mm). Gears 
measurement recorded on-site. The gears did not 
work at the same time and the same season. The data 
was collected within one day for each fishing group 
from the end of April to November 2017. In total, we 
assessed eight fishing trips of each unit group. 
 The total catches in general and bream in 
particular was recorded as a quantity each fishing 
day. Total quantity of bream landed were iced, 
labeled and transported to the laboratory in ice boxes. 
In the laboratory, Biometric data as total length (LT) 
to the nearest 0.1 cm and weighted to one gram were 
measured. Length – weight relationship of the fish 
was represented by the equation W=aLb, where ‘W’ 
and ‘L’ are the weight and length; ‘a’ and ‘b’ are 
constants (Le Cren, 1951). With this equation, the 
total weight of adult landed fish was computed. The 
growth rates (K) and asymptotic length (L∞) were 
obtained using the FISAT II software (Sparre and 
Venema, 1992). 
 Length at first capture (Lc50) value was 
determined using the probability of capture from the 
pooled length frequency distribution curve. The 
length was plotted taking X–axis and the numbers 
caught in Y–axis. 

The instantaneous rate of natural mortality (M) was 
obtained by three methods: Ursin, 1967 (Mw= W-

0.333), Jensen, 1996 (M= 1.5K) and Hewitt and 
Hoenig, 2005(M= (4.22/Tmax)). Tmax was estimated 
using the formula of Pauly and Munro, 1984: (Tmax= 
3/K). 
 To determine the proportion of juveniles 
exploited, a total of 415 individuals were examined 
to determine the length at first maturity (Lm50). Lm50 
was determined by examination of gonads by fitting 
the maturation curve between the percentages of 
maturities of fish corresponding to each length class 
interval. Then Lm was estimated as the point on the 
X-axis corresponding to 50% point on the Y-axis. 
Accordingly, fish was classified to two groups; target 
(adult ˃ Lm50) and by-catch (Juvenile ≤ Lm50) to 
asses bio-economic of bream landings. Fish below 
Lm50 was accounted as a by-catch (undersized 
individuals) where must be allowed to spawn at least 
once before they get caught to sustain their stock. 
Average length (Lmean) cm of juvenile was taken as 
cut-off factor for estimating bio-economic losses for 
each month.  
 The catch recorded from the observed ten vessels 
on the day of observation was raised to total number 
of vessels, and then raised to the number of fishing 
days in fishing season. The proportion of juveniles 
and adults from observed length frequency data was 
determined. 
 The Biological loss was estimated by considering 
the landings and loss in weights of juveniles if they 
were permitted to grow to Lm50.  Economic loss due 
to the capture of juveniles was estimated by 
considering the price of adult and juvenile for that 
fishing season. Methods of Najmudeen and 
Sathiadhas, (2008) were used to estimate the bio-
economic losses as follows:  

QA = ((1000/ω) W/1000) (1-M) 
where 
QA: adult fish quantity corresponding to 1 kilogram 
of juvenile fish after a period of t year.  
W: weight of the individual adult fish after a period 
of t years 
ω: individual weight of juvenile in gram. 
M: Natural mortality 
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where 
EL:  average economic loss for the quantity of Bream 
juveniles landed per unit per fishing trip. 
Ci:  average price of adult.  
ci:  average price of juvenile. 
Qi: is the estimated virtual quantity of the adult fish 
corresponding to the quantity of juvenile landed (qi). 
n:  represents the total number of boats, 
δ:  is the standard discount rate (%), 
t:  age in year at minimum catching size . 
 Price of juveniles and adult was recorded by 
fishers, fisher’s agents and fish retailers at the 
landing sites. During the study, 42 and 90 Egyptian 
pound (LE) was estimated as an average price for 
each kilogram of juvenile and adult gilthead 
seabream, respectively. 
 
RESULTS 
 
 Six main species were recorded as a composition 
of trammel nets catches, Swimming crab constituted 
the most dominant fish species by weight (51.2%) 
followed by Mullets (22.3%), Seabream (12.7% of 
them 7.2% of the classic net), Sole (11.8%), Sea bass 
(1.2%) and Shrimp (0.8%). Seabream represented by 
30.4, 2.4 and 7.6% in hand, longline and gillnet, 
respectively. Catches in longline were dominated by 
European eel as accounted for 80.1%. 
 Results indicated that, observed total length of 
940 Gilthead bream, Sparus aurata ranged from 15.2 
to 29.8 cm and the weight from 47 to 385 g. Size-
structure of fish were grouped in Figure 2. Midlength 
of 17.5 cm showed the highest frequency distribution 
(0-age group) and the highest length recorded during 
the study period was 29.8 cm. 
 

 
Figure 2. Size-structure of Gilthead Sea Bream, S. 
aurata. 
 

 The length–weight relationship (Figure 3) was 
described by the power equation as:  
W = 0.019*L2.911 
 

 
Figure 3. Length-weight relationship of bream, S. 
aurata 
 
 Employing computer based ELEFAN method the 
Growth parameters; L∞ and K were estimated at 
31.63 cm and 0.53 per year, respectively (Figure 4). 
 

 
Figure 4. Restructured length–frequency 
histogram of Bream, S. aurata (L∞ = 31.63 cm, K 
= 0.53 per year.) 
 
 The length at first maturity (Lm50) equal 22.5 cm 
as shown in Figure 5. Lm50 corresponding to weight 
of ~ 164 g. Juvenile landings was found to be 57.3% 
of total bream catch by weight. 

 
Figure 5. Length at first maturity (Lm50) of 

bream, S. aurata 
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 The length at first capture (Lc50) was estimated as 
18 cm (Figure 6). Lc50 corresponding to weight of 
85.7 g.  

 
Figure 6. Length at first capture (Lc50) of bream, 
S. aurata 
 

 Maximum biomass deficit (corresponding to one 
kg of juvenile) of the units was found in August. The 
second biomass deficit was recorded in September 
and October followed by November (Figure 7). 

 
Figure 7. Monthly Biomass deficit corresponding 
to one Kg of juvenile Bream landing before 
reaching Lm cm  
 
 Results indicated that, the mean length (Lmean) of 
the juvenile individuals was 18.18 cm with an 
average weight of 88.2 g., the landing of juvenile 
leads to more losses of stock biomass. A biomass loss 
was found to be ~295.2 tonnes per year as shown in 
Table 1. 
 

Table 1. Biomass loss of Gilthead bream, S. aurata in Bardawill lagoon, (2017) 

Juvenile landing quantity (qi), kg / unit / day 0.921 

Adult quantity (QA) to1 kg of juvenile at Lm (~ 1.5 yr) 0.781 

Biomass quantity losses (Qi)  kg / unit / day 1.640 

Av. number of fishing units in Bardawill lagoon 1200 

Activity fishing days / year 150 

Biomass loss (tones)/fishing season  295.2 

The present results showed that, annual biomass will be increased by 78.1% with 5.5 times the increase in 
revenue of fishing unit, if juveniles are caught up to Lm (Table 2). 
 

Table 2. Economic loss of Bream, S. aurata in Bardawill lagoon, (2017) 

Juvenile Adult (at L m )

Juvenile landing and los ses kg / unit / day kg / unit / day 0.921 1.640
M ean price,  L E / kg 42 90

Economic Loss (E L),  L E/unit/day (δ =0.12 &  t =1 .5)
N umber of fishing units

Activit y fishing days / year
Economic Loss (million L E ) /fishing season 25 .22

140.11

Landing (K g)

1200

150

 
 
DISCUSSION 
 

 Capture of Juvenile represents a waste of fishery 
because this would affect long-term conservation 
measures for fisheries (Clucas, 1997). This research 
is concerned with the estimation of biological and 
economic losses as a result of fishing of small 
gilthead Seabreams in Bardawill lagoon.  Leaving 
small fish in the lagoon for one fishing season will 
give a future biological crop of a larger size, thus, 
higher income. 
 Results indicate that the bream resources in the 
lagoon were heavily fished in this period, relatively 
high K and low L∞ value indicated the short-lived of 

this species and that the continuation of current 
fishing regimes is not possible. These results were 
confirmed by Salem and El-Aiatt, (2013) who 
mentioned that, the current trammel gear units' 
practices resulted in higher exploitation of bream's 
juveniles in Bardawill lagoon and juvenile of bream 
was dominated in catches. 
 Most of bream landings (57.3% of total bream 
weight) were immature fish; (Lc50 equal 18 cm) was 
considerably smaller than the length at first sexual 
maturity (Lm50 equal 22.5 cm).This means that stock 
of this species is deteriorating. If the length at first 
capture is correctly determined, the yield from the 
stock is optimized (Armstrong et al., 1990). 
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 From the present results, August recorded the 
highest biomass deficit during the fishing season. The 
high biomass deficit may be due to enter a new 
cohort to the fishing area. Also, The higher catches of 
juvenile caused by the higher depth (2 m) and the 
least mesh size (27 mm sq) of modified trammel net, 
where it captures the demersal species such as bream 
where that gear operated in shallow areas and soak 
for a long period. This result is confirmed by that of 
Cilbiz et al., (2014), where they reported that, 
lowering the legal mesh size up to 50-60 mm of gill 
net likely causes some negative results on the species 
in the environment. Pelagic trammel net is a 
dangerous gear when soaked a more time in water.  
Shabir et al., (2015) recorded huge economic loss by 
fishing of juveniles of 18 commercially important 
species by gillnetter had mesh sizes from 14 and 150 
mm in Indian water. Juveniles of important species is 
problem in many fine mesh gillnet fisheries 
(Purbayanto et al., 2001). In study of juvenile fishing 
of sciaenids, Kamei et al., (2013) concluded that in 
trawlers operation cod end mesh size is increased at 
least marginally to 35 mm. Modified trammel net (27 
mm sq) must be not soaked more time in water as 
more soaking time can however have severe 
consequences for the demersal fishes. Clay', (1981) 
recorded that, duration set of nets, is one of the major 
factors that affect the fishing behavior. Hooks (No. 
15 and 13) caught more breams undersize. these 
result confirmed by Erzini et al., (1998) and Salem, 
(2018), where they found that, smaller hooks (No. 15 
and 13) caught more breams than larger hooks (No. 
12 and 11). 
 In this study, the fishing units in the lagoon may 
lead to a loss of large amount of bream stock in the 
form of juvenile. The biological losses were 
estimated at least 295.2 tonnes annually. These fishes 
will reach marketable size at the next fishing season. 
In total catch, if these juveniles were not caught and 
allowed to grow up to Lm, will add ~295.2 tonnes 
biomass with revenue of 25.2 million LE. Mehanna 
et al., (2011) reported that the lagoon loses more than 
3 million seabream juveniles and 2 million soles 
juveniles yearly which gave at least 30 million LE if 
they lived. Salem et al., (2017) estimated economic 
loss due to landing of fish as by-catch in gill net in 
Bardawill lagoon by 23.6 million LE.  
 In general, juvenile of bream fish from the nets 
we examined were relatively small (mean of 10 to 12 
individual per kg). In order to protect fish stock and 
to enable it to share at least for one time in 
reproduction, Juvenile exploitation and economic 
loss due to this must be controlled by fisheries 
managements as an urgent increasing in mesh size of 
fishing nets and hooks as well as the evaluation of all 
fishing techniques in the lagoon and prohibiting the 
dangerous ones must be done. Also, attention should 
be by awareness programs among fishermen and to 

make them understand the threats of exploitation of 
juveniles. 
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في مصید منخفض البردویل، ساحل المتوسط،   Sparus aurataلإنتاج اسماك الدنیس ،  البیوإقتصادىتقییم الفقد 

  شمال سیناء، مصر
  

  محمد سالم احمد
  

  جامعھ العریش، كلیھ الاستزراع المائي والمصاید البحریة
  

على الاقتصادیھ المترتبھ  الخسائرولحیویة ا لكتلةا الفقد فىلتقییم  وسط وشرق منخفض البردویلوغرب مناطق للدراسھ ھى تم اختیار ثلاث   
شھریا: ثلاث  عشره قوارب صید الدراسةاستخُدمت فى  .بالمنخفض صید الدبةات حدو مصیدفي اع لأنوا أھمكأحد  اسماك الدنیسانتاجیھ  الفقد فى

تم تحدیدھا من بدایھ الخیشومیة والثلاث قوارب الاخرى تعمل بالسنار قوارب تعمل بحرقھ الدبة التقلیدیة، اربعھ تعمل زوجیاً بالدبة المطورة وغزل 
 ٩٤٠المصید كانت  ھحصیل. ٢٠١٧من اخر ابریل الى نوفمبر لكل مجموعھ تم تنفیذ ثمان رحلات صید بواقع رحلھ صید كل شھر  .موسم الصید

 K) و∞L ( معاییر النموقدرت  .جم ٣٨٥إلى  ٤٧م ووزن من س ٢٩.٨و  ١٥.٢بین  للمصیدالمُقاس تراوح الطول الكلي وحده من اسماك الدنیس 
سم على  ١٨و  ٢٢.٥یساوي  (Lc50) صید والطول عند أول (Lm50) نضجاول الطول عند  .الترتیبفي السنة على  ٠.٥٣سم و  ٣١.٦٣معدل ب

إذا  صغار الاسماكوقدرت الخسائر البیولوجیة من خلال النظر في وزن دون طول البلوغ الجنسي   صغار الاسماكتم تحدید نسبة  .الترتیب
 الكتلة الحیویة في فياقصى فقد  سُجل. طن) ٢٩٥.٢سنویا (أظھرت الدراسة أن ھناك فقد كبیر في الكتلة الحیویة   .Lm50سمح لھم بالنمو إلى 

  ،)واحد(موسم صید   (Lm50)نضجاول بالنمو حتى  ر اسماك الدنیسلصغاأظھر النموذج الحیوي الاقتصادي أنھ في حالة السماح و .أغسطس شھر
لھذا النوع  من أجل حمایة المخزون السمكي .موسم الصیدلملیون جنیھ  ٢٥.٢٢بمبلغ قدُر  المضافةللكتلة الحیویة الكسب الاقتصادي السنوي  فإن

الاسماك دون الحجم المرجعي للصید  صیدلسیطرة على ید الحالیھ لمراجعھ شباك الص، یجب وتقلیل الخسائر الاقتصادیة الناجمة عن ذلك الھام
   .(الحجم بعد اول نضج جنسى)

 
 
 
 
 
 
 
 


