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ABSTRACT
Trachurus indicus is a semi pelagic species caught by the bottom trawl and
purse seine gears adopted in the Gulf of Suez, Red Sea. The objective of this study
was to demonstrate and compare the fish size, length frequency, ages and length-atage of T. indicus in the two fishing gears. The average T. indicus catch percentage
constituted about 20% of the total trawl catch during the period from Sep. 2010 to
Nov. 2011, while it formed about 50% of the total purse seine catch. The lengths and
age compositions of T. indicus were varied between sexes in the two gears. Length
ranged from 10.0±0.85cm to 26.5±1.82cm in the trawl fishery; however it ranged
from 6.5±0.66 to 22.0±1.45 cm in the purse seine fishery. The maximum life span of
T. indicus was estimated at 5 and 7 years in purse seine and trawl respectively. The
growth parameters were evaluated as K= 0.37/year, L∞ 23.9 cm and K= 0.39/year and
L∞ = 22.6 cm for males and females respectively in purse seine gear. While, in the
trawl gear K= 0.42/year, L∞ 24.6 cm and K=0.34/year, L∞= 27.9 cm for males and
females respectively. Also, the instantaneous total, natural and fishing mortality rates
were investigated in the two gears. Results indicated that, T. indicus is exactly
different in length composition, age composition and mortality rates in the two fishing
gears under study. As T. indicus is the most abundant commercial species in the Gulf,
its production was exploited mainly by the two gears and the exploitation rates were
approximately the same over 0.7.
Keywords: Trachurus indicus, Gulf of Suez, Red Sea, trawl and purse seine, fishery characteristics,
exploitation rate

INTRODUCTION
Trachurus indicus is a member of family carangidae that called jacks, trevallies
or scads; they are widely distributed along tropical and subtropical marine water of
the world (Western Indian Ocean: Pakistan and the Persian Gulf to the Gulf of Suez
and southward to Somalia) and some could occur in temperate regions. Arabian scads
are among the most economically important pelagic and demersal fisheries of the
world (Laroche et al. 1984 and Baranes & Golani, 1993). It is a migrant species via
the Suez Canal, it is recorded for the first time in the Mediterranean Sea, Turkey coast
in 2004 (Dalyan and Eryilmaz, 2009). In the Gulf of Suez Scads are represented by
three different species: Trachurus indicus, Decaperus russelli and Decapterus
macrosoma. T. indicusis is the most common, abundant and distributed in the Gulf of
Suez; it is mainly exploited by the trawl and purse seine fishing gears and constitute
(20%) and (50%) of their total catch respectively. It is a schooling semi-pelagic
species, marine reef associated and it most commonly found at about 20-100 m depth
with maximum length of 35.0 cm (Smith, 1984 and Sommer et al. 1996). Arabian
scads are generally described as fast-swimming carnivores and pursuit predators, they
have a vertical diel migration, feed mainly on a variety of zooplankton, pelagic
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crustaceans and small fish ( Shiota, 1986; Souza, 1988 and Dalzell, 1992 ). It has a
special distribution concern its feeding pattern (Hobson, 1974 and Thomas, 2005).
The biological characteristics and the stock dynamics evaluation of T. indicus in the
Gulf of Suez were subjected by many authors (Sanders and Kedidi, 1984; Sanders &
Morgan, 1989 and Tharwat, 1990; Mehanna, 1999), besides Mehanna et al. (2013) in
Omani waters, Govender (1994) in South Africa and Welch et al. (2002) in Australia.
Until now, no studies have done to compare the fisheries stock of the Arabian
scads caught by trawl and purse seine fishing methods in the Gulf of Suez. So, the
goal of the present investigation is to provide an insight study to the population
characteristics of Arabian scads caught by two industrial fishing methods and give
reasons in why and how this is the only species caught by two types of fishing
methods in a reasonable ratio.
MATERIALS AND METHODS
Samples of Trachurus indicus were collected monthly from the commercial
purse seiner and trawler fishing harbors adopted in the Gulf of Suez. Specimens were
taken randomly during the period from September 2010 to November 2011. The Gulf
of Suez fishery is seasonal, generally starts from September throughout the end of
April every year. Samples were brought to the laboratory and data on total length,
weight and sex were obtained. The total annual catch statistics of purse seines and
trawls within the annual catch of T. indicus were collected from GAFRD from the
fishing seasons 2000/2001 to 2013/2014 to follow the catch fluctuation and catch
trend. Otoliths were removed, cleaned and kept in special vials for using in age
determination. Later, they were examined under a stereo microscope with transmitted
light to reflect the otolith rings. The Von-Bertalanffy growth model (1938), Lt=L∞ (1e-K[t-t0]) was used to describe the fish growth in length, where Lt is the length at age t,
L∞ the asymptotic length, K the growth coefficient and t0 is the hypothetical age at
which a fish would have zero length. The values of L∞ and K were estimated by
applying the Ford (1933), Walford (1946) method. T0 was computed by the
rearranged of the Von-Bertalanffy equation: -ln {1- ( lt/L∞)}= - Ktₒ + Kt, this a
straight line equation relating the age (t) and {-ln(1-(Lt/L∞)}having a slope (a) and
intercept (b) then tₒ= -a/b. The growth performance of the different stocks was
compared using (Ø ) index according to Pauly and Munro (1984) as Ø = Log K +
2Log L∞. The instantaneous total mortality rate (Z) was investigated by analysis of
the catch curve method of Pauly (1983) and Ricker (1975), using the age composition
data. The instantaneous natural mortality rate (M) was calculated according to Hewitt
& Hoenig, (2005): M = 2.996/tmax, where tmax is the maximum age observed in the
stocks. The instantaneous rate of fishing mortality (F) was extracted as F = Z-M.
However the rate of exploitation (E) was done using the equation of Beverton &Holt
(1957) and Ricker (1975): E = F (1-e-(F+M))/F+M.
Statistical analysis
Differences were tested for significance using t-test, analysis of variance
(ANOVA in SPSS), and test at the p˂0:05 levels. Data were given as means ±
standard deviation.
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RESULTS AND DISCUSSION
1- Fishery Description
The purse seine and the trawl fisheries in the Gulf of Suez are operating
seasonally; trawl starts in the first of September, while the purse seine starts in the
first of October and they are close at the end of April. Table (1) summarizes the
fishery characteristics and the fishing effort of the trawl and purse seine operating in
the Gulf. The most important fishing effort adopted were the number of shots, time
per each shot, net length, horse power and net depth in case of purse seine net.
Table 1: Fishery description of Trawl and Purse seine fishery adopted in the Gulf of Suez
Items
Trawl fishery
Purse seine fishery

No. of fishing boats
Fishing trip

79
5 to 10 days

84
10 days/month

No. of crew

10 to 15 person

25 to 30 persons

vessel length

20 -30 m

20 - 25 m

HP

400- 600 hp

400 - 600 hp

Fishing time

day and night

in full moon

No. of shots/day

around 10

4 to 6

Time of each shots
Net length

1-2h
40 m

1-2h
300- 500 m

Net depth

1-2m

up to 100 m

Vessels equiped

nets are hauld
by winches

nets are hauld
manually



No. : numbers

HP: horse power

Awadallah (1983), Sanders & Kadidi (1984), Sanders, et al. (1984) and ElGanainy (1992). studied the fishery description of the two fishing methods in the
Gulf of Suez and reported that the purse seiner is powered by 200 h.p., number of
shots are around 2-3 shots/day, the duration of each shot is around 2-3 hours and the
net length 200-300 m with depth around from 50 to 80 m. However, the trawler was
powered by 200-250 h.p., the net length 25 m, shots were around 7 shot/day with
duration of 3 hours. Nowadays, Mehanna &El-Gammal (2007), El-Sherbeny (2009)
and Abd-El-Mawla (2014) concluded that the horse power was raised, the number of
shots/day was increased, the shot duration became shorter, the trawl net length has
increased. The purse seiner net depth became up to 100 m caused a fishing impact on
the water column species. It is clear that the recorded current fishing effort performs
a higher load and high pressure on the fishery ground.
The total and T. indicus annual landings were observed for the trawl and purse
seine during the fishing period from 2000/ 2001 to 2013/2014. Figures (1) and (2)
showed the annual total and T. indicus catches trend for trawler and purse seiner
respectively. The annual total trawler catch fluctuated between the maximum value of
18422 ton during 2004/ 2005 and minimum value of 2460 ton in 2013/2014 with a
mean of 4710 ton. The Arabian scad catch fluctuated from maximum 8111 ton in
2004/ 2005 and minimum 196 ton in 2002/2003 with an average of 971 ton. T. indicus
catch was represented by 20% of the total trawl landing. The annual total purse seine
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catch fluctuated between a maximum of 15082 ton during the fishing season
2000/2001 to minimum of 2846 ton in 2010/2011 and the Arabian scad catch trend
varied between maximum of 9785 ton in 2001/2002 and minimum of 1141 ton in
2008/2009. The Arabian scad was represented by 51% of the total purse seine
landings. This indicated that T. indicus is of major importance in the pelagic and
demersal fisheries in the Gulf of Suez. It is observed that the annual total and scads
catches showed marked variation from year to year. These may be contributed to the
variation in the environmental condition as the most of pelagic and the semi pelagic
species are correlated to the climatic changes and to the species interaction (Nakken,
1994; Niermann, et al., 1999; and Gubanov & Serobaba, 2005), as well as the
economic factors which represented by the increasing of the fishing effort.

2- Length composition
Table (2) clarifies the minimum, maximum and mean lengths with the stander
deviation for males and females in each fishing method. Data analysis revealed that
there was difference in length ranges between the two fishing methods; fishes from
purse seiner are smaller in length than that in trawler. Also, there was difference in
length range between males and females in each method. Statistical analysis of
lengths using t-test assumed that the two sexes are identical with no statistical
significant difference (t-test, P >0.05 = 0.21) in each fishing method. According to the
fishing methods, there was significant differences between sexes (t-test, P˂0.05
=0.009). It was noticed that the sex ratio are approximately tend to be 1:1 in the two
fisheries. Sanders & Kadidi (1984); El-Gammal, et al. (1995) and Mehanna (1999)
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studied the purse seine T. indicus from the Gulf of Suez and recorded the differences
in length range between males and females. Mehanna (2013) studied the size
distribution of the trawl T. indicus from Oman Sea and reported, there were
differences in size between male and females and the largest specimen observed was
female.
Table 2: Descriptive analysis of T. indicus caught by two different fishing gears during 2010/2011
Parameters

Trawl fishery T. indicus

Purse seine fishery T. indicus

Males

Females

Males

Females

Min. Length (cm)

10.5

10.0

7.5

6.5

Max. length (cm)

23.5

26.5

22.0

20.0

Mean length (cm)

16.5

17.8

14.3

13.5

Stander Deviation.

2.8

2.7

2.1

3.1

Stander Error.

0.41

0.31

0.09

0.37

Sample Variance

7.2

7.7

4.4

9.7

No.

468

438

524

555

The length frequency distribution of T. indicus from the two fishing methods
is based on the total length, that given in (Figures 3: a & b). Samples of 1079 were
representative the length frequency of purse seine fishery (524 male and 555
female) and 905 samples for the trawl fishery (468 male and 438 female).
A

Fig. (3:A&B): Length frequency distributions of purse seine and trawl T. indicus from the Gulf of Suez

In purse seine fishery the largest percentage of male constituted (25.8%) and
that for female (26.0%) was within the length classes of 15 cm. The highest
percentages of trawl fishery male and female lengths were observed within the length
class 15.0 cm by 15 % and 17% respectively. It can be concluded that the length class
15.0-15.9 cm is the more vulnerable length to the stock; it is represented the 2nd age
group in the two fishing types. Generally, according to the length frequency
distribution the majority of the caught scads were ≤16.0 cm long; this implies that the
small individuals are targeted to the fishery and the stock would be seriously.

B
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Age determination and growth in length
Otoliths were used for age determination of the trawl and purse seine Trachurus
indicus from the Gulf of Suez. Otoliths readings were separated into males, females
and pooled data. The estimated lengths at ages and their correspondent increments
were calculated and represented in Tables (3&4) for purse seine and trawl
respectively. The analyzed data for the purse seine fishery revealed that the maximum
life span of males and combined sexes were five years, while that for female was four
years.
Table 3: Lengths (cm) at ages for males, females and total samples of purse seine T. indicus from the
Gulf of Suez
Age groups (Y)

Sexes
Male s

I

II

III

IV

V

Lengths±SD

11±0.95

14.9±1.21

18±1.45

19.5±2.05

21±2.21

Increment
No.
Females

11.0
112

3.9
244

3.1
88

1.5
64

1.3
16

Lengths±SD

11.3±1.1

15±1.5

17.3±1.85

19.1±2.24

Increment
No.
Total sample

11.3
118

3.7
298

2.3
127

1.8
12

Lengths±SD
11.1± 1.06 15.7±1.72 17.8±1.68
Growth increment
11.1
4.6
2.1
No.
230
542
215

19.6±2.15
1.8
76

Total No.

524

555
20.9±2.65
1.3
16

1079

Table 4: Lengths (cm) at ages (year) for males, females and total samples of trawl T. indicus from the Gulf of Suez

Age groups (Y)
Sexes

I

II

III

IV

V

VI

VII

Total No.

Males
Lengths±SD

11.2± 0.75 15.8±1.25 18.9±1.82 20.9±1.66 22±2.24

23±1.93

Increment

11.2

4.6

3.1

2

1.1

1

No.
Females

80

196

110

62

14

6

Lengths±SD

11±1.13

Increment

11.0

4.7

3.1

2.6

1.9

1.2

0.9

No.

49

210

90

50

32

4

3

Lengths±SD

11±1.05

16±2.28

19±1.98

Growth increment

11.0

5.0

3.0

2.5

2

1.1

0.8

No.

126

406

200

115

46

10

3

468

15.7±1.54 18.8±1.96 21.4±1.88 23.3±2.35 24.5±1.22 25.4±1.1

438

Total sample
21.5±2.0 23.5±2.42 24.6±2.47 25.4±1.1
906

In respect to the trawl fishery the life span was recorded as six and seven years
for males, females and combined data. Results indicated that males, female and
pooled data in both of the two methods attain their highest growth rate during the first
year of life and then a gradual decrease in growth increment was observed as the fish
getting older. It is noticed that males in purse seiner were larger in length and age than
females, while in the trawl fishery female gets larger in length and age than the male.
El-Gammal et al. (1995) and Mehanna (1999) studied the growth in length of the
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purse seine T indicus and they reported that the life span of males were older than that
of females; males 4 years and females 3 years in El-Gammal et al. (1995), while in
Mehanna (1999) males and females attain 5 and 4 years respectively. According to the
present study the trawl fishery differed from the previous studies as males are smaller
than females and attain 6 years while females attain 7 years.
4- Growth parameters and growth performance
The growth parameters (L∞, K and tₒ) of the von Bertalanffy growth equation
were estimated for male, female and combined sexes in both trawl and purse seine
fisheries as given in Table (5). The obtained results showed that the annual growth
rate K/y and (tₒ) were nearly at the same range in the trawl and purse seine. L∞ of
females were different in the two fishing methods. This may attributed to the large
size of T. indicus which are closer to the bottom in aggregated shoals during the day
(Hobson, 1974; Sommer, et.al., 1996 and Gulle et al., 2010). The growth performance
(Ø ) was used to compare different fish stocks. The growth performances of T. indicus
were within the recommended ranges (2-3) for fish growth in the two fishing
methods.
Table 5: Growth parameters of trawl and purse seine T. indicus from the Gulf of Suez
Parameters

Trawl fishery T. indicus

Purse seine fishery T. indicus

Males

Females

Pooled

Males

Females

Pooled

L∞ (cm)

24.6

27.9

27.4

23.9

22.6

23.9

K/y

0.42

0.34

0.35

0.37

0.34

0.36

tₒ year

-0.42

-0.52

-0.502

-0.49

-0.45

-0.507

ø

2.41

2.42

2.42

2.32

2.24

2.31

5- Mortality and the rate of exploitation
The annual total mortality (Z) of T. indicus caught by the trawl fishery. (Fig.4)
was computed as 1.49±0.067/year (CI: 1.33-1.65 and r2=0.98). Natural (M) and
fishing (F) mortalities were calculated as 0.37/year and 1.12/year respectively.

Fig. 4: Estimated total mortality rate for the trawl T. indicus from the Gulf of Suez using catch curve
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The exploitation ratio (E) was estimated at 0.75. In respect to the mortality rates
of T. indicus from the purse seine fishery (Fig.5), Z, M and F were estimated to be
1.35±0.134/year with (CI: 1.0-1.69 and r2= 0.95), 0.38/y and 0.97/y respectively. The
exploitation rate was recorded as 0.72.

Fig. 5: Estimated total mortality rate for the seiner T. indicus from the Gulf of Suez using catch curve

Results indicated that F˃ 65% ˃M and E ˃ 0.70 in both fishing methods and
according to Gulland (1971) the maximum catch production is obtained at F = M and
E is 0.50. Higher fishing mortality versus the natural mortality observed for T. indicus
in the present study indicates the unbalance position of the stock. Accordingly, the
Arabian scads caught by the two different methods from the Gulf of Suez are fully
exploited and exposed to high fishing pressures, as a result of increasing in fishing
efforts; whereas T. indicus is caught and exploited by the demersal and pelagic
fisheries.
Table (6) summarized the previous studies on growth, mortality and exploitation
level of trawling and seining T. indicus from the Gulf of Suez. Most of the previous
works are in agreement with the present study and if there were any difference, it
could be attributed to the difference in environmental conditions and to difference in
length range or to the longevity of the species.
General conclusion
1- T. indicus is a semi pelagic species, has a vertical diel migration, feed mainly on
zooplankton. Juveniles stock is in the mid water and adults are closer to the bottom in
aggregated shoals during the day. At night, the small sizes of T. indicus are
occasionally targeted in the sea surface and the shoals of large sizes lift from the
bottom in the evening and descend up in the water column and become more
dispersed at water surface. This is probably a reaction to feeding pattern and predator
avoidance, as it is well known that zooplankton population features, is of vertical
distribution (Dorak et al., 2013), aggregated and collected at the water surface on the
light of the purse seiner. Scads age, length and length-at-age in trawl catch were all
significantly higher than observed in purse-seine catch, indicating that purse seine
selects younger and smaller fish.
2- The investigated results indicated that the Arabian scad stocks from the trawl and
purse seine are considered to be one stock, whereas:
 The growth rate (K), the natural mortality rate and the growth
performance are approximately in the same range for the two fishing
methods.

An overview on the fisheries of T. indicus from the Red Sea, Egypt

145

 The stocks are heavily exploited by the industrial trawling and seining
fishery by over 0.7.
Table 6: Growth parameters, mortality and exploitation level of trawling and seining T. indicus from
the Gulf of Suez conducted by previous studies.

Source

region

Net type

Sex

Sanders & Kedidi, 1984 Gulf of Suez Purse seine Combined
Sanders et al., 1984 Gulf of Suez

Trawl

Tharwat, 1990 Gulf of Suez Purse seine

obser. Length (cm) L∞ (cm)

M/y

F/y

E

0.19

-1.82

1.96

0.85

1.11

0.57

Combined

25.0

26.8

0.14

-2.45

1.9

0.70

1.2

0.63

M

17.5

20.3

0.29

-1.65

F

16.5

19.1

0.36

-1.41

19.8

0.31

-1.58

M

22.5

24.5

0.41

-0.35

1.024

0.34

0.68

0.67

F

20.7

22.3

0.56

-0.19

1.144

0.35

0.79

0.69

23.8

0.5

-0.20

1.25

0.36

0.89

0.71

1.35

0.38

0.97

0.72

1.49

0.37

1.12

0.75

M

22.6

23.9

0.37

-0.49

F

20.4

22.6

0.39

-0.45

23.9

0.36

-0.51

Combined
Trawl

Z/y

24.2

Compined
Present work Gulf of Suez Purse seine

tₒ/y

23.0

compined
Mehana, 1999 Gulf of Suez Purse seine

K/y

M

23.5

24.6

0.42

-0.42

F

26.2

27.9

0.34

-0.52

27.4

0.35

-0.50

Combined

RECOMMENDATION
To attain the sustainability and stock balance of the Arabian scads inhibiting the
Suez Gulf it should be:
1- Decreasing the fishing effort (no. of fishing days, no. of shots, the time of each
shot) or increasing the closed season period.
2- Increasing the mesh size of the purse seine and the trawl net cod end.
3- Preventing the catch of the under size fish to maintain a sufficient spawning stock
biomass for recruitment.
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ARABIC SUMMARY

رؤﯾﺔ دراﺳﯿﺔ ﻋﻠﻰ ﻣﺼﺎﯾﺪ ﺗﺠﻤﻌﺎت اﺳﻤﺎك اﻟﺠﺎك اﻟﻌﺮﺑﻰ "ﺗﯿﺮاﻛﻮرس اﻧﺪﯾﻜﺲ" ﻧﻜﺮاﺳﻮف
) ١٩٦٦ﻋﺎﺋﻠﺔ :ﻛﺎراﻧﺠﯿﺪى( اﻟﻤﺼﺎدة ﺑﺤﺮﻓﺘﯿﻦ ﺻﯿﺪ ﻣﺨﺘﻠﻔﺘﯿﻦ ﻣﻦ ﺧﻠﯿﺞ اﻟﺴﻮﯾﺲ -اﻟﺒﺤﺮ
اﻻﺣﻤﺮ -ﻣﺼﺮ
د .ﻣﻨﺎل ﻣﺼﻄﻔﻰ ﺻﺒﺮه
اﻟﻤﻌﮭﺪ اﻟﻘﻮﻣﻰ ﻟﻌﻠﻮم اﻟﺒﺤﺎر و اﻟﻤﺼﺎﯾﺪ  -اﻟﺴﻮﯾﺲ
ﻗﺴﻢ اﻟﻤﺼﺎﯾﺪ -ﻣﻌﻤﻞ ﺑﯿﻮﻟﻮﺟﯿﺎ اﻟﻤﺼﺎﯾﺪ
ﺗﻌﺘﺒﺮ اﺳﻤﺎك اﻟﺒﺎﻏﺔ ﻣﻦ اھﻢ اﻻﻧﻮاع اﻻﻗﺘﺼﺎدﯾﺔ ﻓﻰ ﺧﻠﯿﺞ اﻟﺴﻮﯾﺲ ،ﻓﮭﻰ اﺳﻤﺎك ﻣﺤﺒﺒﺔ ﻟﻠﻌﺎﻣﺔ ﻟﺠﻮدة ﻣﺬاﻗﮭﺎ
و ﻟﺴﻌﺮھﺎ اﻟﻤﻨﺎﺳﺐ .ﺗﺼﺎد اﺳﻤﺎك اﻟﺒﺎﻏﺔ ﻣﻦ اﻟﺨﻠﯿﺞ ﺑﺤﺮﻓﺘﻰ ﺻﯿﺪ ﻣﺨﺘﻠﻔﺘﯿﻦ ،ﺣﺮﻓﺔ اﻟﺠﺮ و اﻟﺸﺎﻧﺸﻮﻻ اﻟﻠﯿﻠﯿﺔ.
ﺗﻨﺎوﻟﺖ ھﺬه اﻟﺪراﺳﺔ ﺗﻘﯿﯿﻢ اﻻﻧﺘﺎج وﺗﻌﯿﯿﻦ ﻣﻌﺪﻻت اﻟﻨﻤﻮ واﻟﻌﻤﺮ وﺣﺴﺎب ﻣﻌﺪﻻت اﻟﻨﻔﻮق واﻻﺳﺘﻐﻼل ﻷﺳﻤﺎك
اﻟﺒﺎﻏﺔ )ﺗﺮﯾﻜﻮرس اﻧﺪﯾﻜﺲ( ﻓﻰ ﻛﻞ ﻣﻦ اﻟﺤﺮﻓﺘﯿﻦ .ﺗﻢ ﺗﺠﻤﯿﻊ ٩٠٦ﻋﯿﻨﺔ ﻣﻦ ﺣﺮﻓﺔ اﻟﺠﺮ و  ١٠٧٨ﻋﯿﻨﺔ ﻣﻦ
اﻟﺸﺎﻧﺸﻮﻻ ﻋﻦ طﺮﯾﻖ اﻟﻤﺮاﻛﺐ اﻟﺘﺠﺎرﯾﺔ اﻟﻌﺎﻣﻠﺔ ﻓﻰ ﺧﻠﯿﺞ اﻟﺴﻮﯾﺲ ﻓﻰ اﻟﻔﺘﺮة ﻣﻦ ﺳﺒﺘﻤﺒﺮ  ٢٠١٠اﻟﻰ ﻧﻮﻓﻤﺒﺮ
 .٢٠١١وﺗﺮاوﺣﺖ اطﻮال اﻻﺳﻤﺎك ﻣﻦ ﺣﺮﻓﺔ اﻟﺠﺮ ﺑﯿﻦ  ١٠.٥و  ٢٦.٥ﺳﻢ ﺑﯿﻨﻤﺎ ﺗﺮاوﺣﺖ اﻻطﻮال ﻓﻰ اﻟﺸﺎﻧﺸﻮﻻ
ﺑﯿﻦ  ٧.٥و  ٢٢.٠ﺳﻢ .ﺗﻢ ﻗﺮاءة ﻋﻈﺎم اﻻذن اﻟﻮﺳﻄﻰ ﻟﺘﺤﺪﯾﺪ اﻋﻤﺎر ھﺬه اﻻﺳﻤﺎك ووﺟﺪ اﻧﮫ ﯾﻮﺟﺪ ﻓﺮق ﻓﻲ اﻟﻌﻤﺮ
ﺑﯿﻦ اﻟﺬﻛﻮر واﻻﻧﺎث ﻓﻰ ﻛﻞ ﺣﺮﻓﺔ ﺻﯿﺪ .وﺗﻢ ﺗﺴﺠﯿﻞ اﻗﺼﻰ ﻋﻤﺮ ﻓﻰ ﺣﺮﻓﺔ اﻟﺠﺮ  ٧و ٦ﺳﻨﻮات ﻟﻼﻧﺎُث و اﻟﺬﻛﻮر
ﻋﻠﻰ اﻟﺘﻮاﻟﻰ .ﺑﯿﻨﻤﺎ ﺗﺮاوح اﻟﻌﻤﺮ ﻓﻰ ﺣﺮﻓﺔ اﻟﺸﺎﻧﺸﻮﻻ ﺑﯿﻦ  ٥ﺳﻨﻮات ﻟﻠﺬﻛﻮر و  ٤ﺳﻨﻮات ﻟﻼﻧﺎث ،و اظﮭﺮت اﻟﻨﺘﺎﺋﺞ
ان اﺳﻤﺎك اﻟﺒﺎﻏﺔ ﻣﻦ اﻟﺠﺮ اﻛﺒﺮ ﻣﻦ اﺳﻤﺎك اﻟﺸﺎﻧﺸﻮﻻ ﺣﺠﻤﺎ و ﻋﻤﺮا .وﺗﻢ ﺗﻌﯿﯿﻦ ﻣﻌﺎﻣﻼت اﻟﻨﻤﻮ ﻟﻨﻤﻮذج ﻓﻮن
ﺑﺮﺗﻼﻧﻔﻰ ﻟﻜﻞ ﻣﻦ اﻟﺬﻛﻮر واﻻﻧﺎث واﻟﺘﻰ ﻟﻢ ﺗﺨﺘﻠﻒ اﺣﺼﺎﺋﯿﺎ ﺑﯿﻦ اﻟﺠﻨﺴﯿﻦ و ﻓﻰ ﻛﻼ ﻣﻦ اﻟﺤﺮﻓﺘﯿﻦ وﻋﻠﯿﮫ ﺗﻢ اﺳﺘﺨﺪام
ﻣﻌﺎﻣﻼت اﻟﻨﻤﻮ ﻟﺠﻤﯿﻊ اﻟﻌﯿﻨﺎت ﻣﺠﺘﻤﻌﺔ ﻓﻰ ﺣﺴﺎب ﻣﻌﺎﻣﻼت اﻟﻨﻔﻮق اﻟﻜﻠﻰ واﻟﻄﺒﯿﻌﻰ واﻟﻨﺎﺗﺞ ﻋﻦ ﻋﻤﻠﯿﺔ اﻟﺼﯿﺪ ﻟﻜﻞ
ﺣﺮﻓﺔ ﻋﻠﻰ ﺣﺪى .ﻛﻤﺎ ﺗﻢ ﺣﺴﺎب ﻣﻌﺪﻻت اﻻﺳﺘﻐﻼل ﻟﮭﺬه اﻷﺳﻤﺎك ﻓﻰ ﻛﻞ ﻣﻦ اﻟﺤﺮﻓﺘﯿﻦ  E= ˃ ٠.٧ووﺟﺪ أﻧﮫ
أﻋﻠﻰ ﻣﻦ اﻟﻤﻌﺪل اﻟﻤﺜﺎﻟﻰ ) .(E=٠.٥و ﻋﻠﯿﮫ ﻓﺄن اﺳﻤﺎك اﻟﺒﺎﻏﺔ ﺗﺘﻌﺮض ﻟﺠﮭﺪ ﺻﯿﺪ ﺟﺎﺋﺮ ﺑﻨﺴﺒﺔ ﻣﺘﺴﺎوﯾﺔ ﺗﻘﺮﯾﺒﺎ
ﻓﻰ ﻛﻼ ﻣﻦ اﻟﺠﺮ و اﻟﺸﺎﻧﺸﻮﻻ .و ﻟﻠﺤﺼﻮل ﻋﻠﻰ اﻋﻠﻰ اﻧﺘﺎﺟﯿﺔ ﻣﺴﺘﻤﺮة ﻣﻦ ھﺬه اﻻﺳﻤﺎك ﯾﺠﺐ ﺧﻔﺾ ﻣﻌﺪل
اﻻﺳﺘﻐﻼل ﺑﺘﻘﻠﯿﻞ ﺟﮭﺪ اﻟﺼﯿﺪ ﺑﻨﺴﺒﺔ ﻻﺗﻘﻞ ﻋﻦ  %٤٠ﻓﻰ ﻛﻞ ﻣﻦ اﻟﺤﺮﻓﺘﯿﻦ ﻣﻊ ﺗﺼﻐﯿﺮ ﻣﺎﺟﺔ اﻟﺸﺒﺎك و اﻟﺘﺤﻜﻢ ﺑﮭﺎ
ﺑﺤﯿﺚ ﻻ ﺗﺴﺘﮭﺪف اﻻﺳﻤﺎك اﻟﺼﻐﯿﺮة ﻛﻤﺎ ﯾﺠﺐ ﻣﻨﻊ اﻟﺼﯿﺪ ﻓﻰ ﻣﻨﺎطﻖ اﻟﺘﺒﻮﯾﺾ و اﻟﺘﺤﻀﯿﻦ و زﯾﺎدة ﻓﺘﺮات اﻟﻐﻠﻖ
ﻟﻠﻤﺼﯿﺪ ﻟﻠﺤﻔﺎظ ﻋﻠﻰ اﻻﻣﮭﺎت و اﻋﻄﺎء اﻟﻔﺮﺻﺔ ﻟﻼﺟﯿﺎل اﻟﺠﺪﯾﺪة ﺣﺘﻰ ﺗﻨﻤﻮ.

