View metadata, citation and similar papers at core.ac.uk brought to you by .. CORE

provided by Elsevier - Publisher Connector

Egyptian Journal of Aquatic Research (2014) 40, 181-190

HOSTED BY

SR s

National Institute of Oceanography and Fisheries (oheea

Egyptian Journal of
Aquatic Research

Egyptian Journal of Aquatic Research

http://ees.elsevier.com/ejar
www.sciencedirect.com —

FULL LENGTH ARTICLE

Catch and effort of night purse seine with emphasize () coon
to Age and Growth of lessepsian Etrumeus teres
(Dekay, 1842), Mediterranean Sea, Egypt

Mahmoud M.S. Farrag *, Alaa G.M. Osman *, El-Sayed H. Kh Akel ",
Mohsen A. Moustafa *

& Department of Zoology, Faculty of Science, Al-Azhar University ( Assiut Branch), 71524 Assiut, Egypt
° National Institute of Oceanography and Fisheries, Alexandria, Egypt

Received 19 April 2014; revised 17 June 2014; accepted 17 June 2014
Available online 18 July 2014

KEYWORDS Abstract Catch and effort (CPUE) of the purse-seine using light, age and growth of lessepsian fish
Catch; “Etrumeus teres” from the Egyptian Mediterranean waters were studied in the period 2008. It was
Purse seine fisheries; found that, the average annual catch (CPUE) was 1.7 (ton/boat/night). The catch diversity was com-
Age and growth; posed of seventeen different species. Clupeids were the dominant 74.1% of the total catch. Seven les-
Lessepsian Etrumeus teres; sepsian species were involved and constituted 41.18% and 19.01% of the total number and weight of
Mediterranean Sea; the catch, respectively. Round herring E. teres was the highest one of these immigrants, accounting for
Egypt 10.93% of the total catch; it exhibited the highest average values of the catch during winter and

autumn (19.7% and 19.2%, respectively). The exponent “b” of length-weight was 3.052 revealing
positive allometric mode of growth. The length range was 9-25 cm for combined sexes with an average
of 17.22 £+ 3.29 cm while the smallest lengths were recorded during the summer season. The highest
condition factor (k) was recorded in July, while the lowest one was in February, this factor increased
with the increase in fish length. Round herring, E. teres reached to five years that was determined by
otolith. Growth parameters; L., were 31.71, 29.058 and 30.26 cm for males, females and combined
sexes, respectively. Growth coefficients (K) were 0.214, 0.246 and 0.225 year ' for males, females
and combined sexes, respectively; values of 7, were —0.776, —0.686 and —0.744 year™' for males,
females and combined sexes. Growth performance indexes (&) were 2.33, 2.31 and 2.31 for
males, females and combined sexes, respectively. This study reflected the importance of such fishing
gear in the Egyptian marine fisheries. Round herring “E. feres” as lessepsian species is predicted to
be of economic value in the marine fisheries and give the positive impact of the lessepsian migration.
The age of E. teres was five age groups that were higher than those from the Red Sea reflecting the good
establishment of such immigrants in the new habitat. This may be ascribed to the environmental
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variations between different localities and due to the low exploitation rate of such new immigrant spe-
cies in the Egyptian Mediterranean waters.

© 2014 Hosting by Elsevier B.V. on behalf of National Institute of Oceanography and Fisheries.
Introduction species were recorded, then the annual and seasonal catch per

Purse-seine (Shansholla) is one of the most important fishing
gears in the Egyptian fisheries. In the Red Sea particularly
the Gulf of Suez, it represents about 76% of the total annual
fish production from the Gulf (Mehanna, 2004). This net
was developed to take advantage of the surface schooling
behavior of small pelagic fishes. Purse seine using light has
been enhanced in the Red Sea since 1960 and in the Egyptian
Mediterranean since 1969 (Rafail, 1972). Purse-seine using
light was adapted to capture off shore pelagic fishes at more
than 40 m depths to attract fishes at night. This method
participated in increasing the total landing catch of the pelagic
species (Akel, 2009 and Farrag, 2010).

Round herring “Etrumeus teres” is one of the important
fish species in the catch of purse seine which is attracted by
light (Mehanna, 2004 and Farrag, 2010). It accounted for
38% in the pelagic fishery of the Gulf of Suez (El-Sayed,
1996) and about 25.27% in the total landing catch of purse-
seine in Red Sea (Mehanna, 2004). This fish is a lessepsian
immigrant belonging to clupeid species (Sardine & herring)
that migrated from the Red Sea to the Mediterrancan Waters
via the Suez Canal and is distributed rapidly in many Mediter-
ranean countries (Farrag, 2010 and Osman et al., 2013).

A little attention has been given to the study of the structural
composition of purse seine using light and to the biological
characteristics of the lessepsian migrants in the Egyptian water.
Aging of fish is a very important issue in biology, and the accu-
rate knowledge about age and growth is required to manage
fisheries of fish populations (Panfili et al., 2002). The present
work is a part of a detailed investigation on the biology of les-
sepsian fish, E. teres from the Mediterranean water. The aim of
this study is to give knowledge about catch composition and
catch per unit effort of purse-seine using light focusing on age
and growth of the round herring E. teres from the Egyptian
Mediterranean water.

Materials and methods

The study area located between El-Hammam to Rosetta at
(31°00 & 31° 50 N) and (27° 00 & 31° 40 E) along the Egyptian
Mediterranean coast and the fishing ground fluctuated from
40 m to 80 m depth (Fig. 1). The used fishing vessel was the
night seiner which used artificial light to attract fish at night;
it was supported by the echo-sounder and radar to detect the
sailing course and depth.

Catch of 100 night seiners was observed and recorded from
the landing centers of Alexandria during the period from
January to December 2008 to describe species diversity, catch
and catch per unit effort. For each fishing trip; date of landing,
trip duration, name of the boat and fishing grounds were
recorded. Species identification was done to the lowest species
level by using keys identification of Whitehead et al. (1986) and
Golani et al. (2002). Catch composition and percentage of each

unit effort (CPUE) was analyzed per boat/night. Random spec-
imens of round herring E. teres were collected every month dur-
ing the study period. In the laboratory, the total length (TL) was
measured to the nearest mm; the gutted weight was measured to
the nearest gram to avoid any bias from weights of gonads and
stomachs. The length—weight relationship was studied for 748
specimens and described by the power function equation:
W = a L” where W is the gutted weight in gm, L is the total
length in cm, a and b are constants. The exponent ‘5™ was tested
according to Snedecor (1956) to determine whether it is allome-
tric or isometric growth. The condition factor K = 100 x W/L?
is estimated according to Bagenal and Tesch (1978).

For age determination, otoliths of 583 specimens were care-
fully removed, cleaned, dried, immersed in glycerol and exam-
ined on a dark background with reflected light using binocular
microscope at (25x) magnification. The time of annulus forma-
tion (MI) was performed for the dominant age group. The
relationship between otolith radius (R) and total fish length
(L) was considered to determine the length of fish at previous
ages. This relationship was applied by the following formula:

L=a+bR

where a and b are constants. They were estimated by the least
square method. The back-calculated lengths, at the end of each
year of life from otolith measurements by Lee’s equation which
were estimated by the following equation (Lee, 1920):
L,=(L,—a)R,/R+a

where L, = the fish length at the end of n years (cm). L, = the
total length at capture (cm). R, = the otolith radius to the n
annulus. R = the total otolith radius (micrometer divisions).
a = is the intercept with Y-axis from the relationship of length
and otolith radius.

The calculated growth in weight was determined by apply-
ing the length-weight equation on the back-calculated length
at different age groups.

The von Bertalanffy growth parameters (L., and K) were
estimated according to Ford (1933) and Walford (1946),
where L., = asymptotic length and K = growth coefficient.
While 7, was estimated according to Pauly (1979). Growth
performance index (&) was computed according to the for-
mula of Pauly and Munro (1984) as follows: @ = Log
k + 2Log L. The potential longevity of age (f,.x) is the
age at which fish species can reach, it was estimated by
using fmax = 3/k + t, (Pauly, 1983). The results were treated
statistically by using Microsoft Excel Program and Covari-
ance analysis program.

Results
Species composition and catch per unit effort

Catch per unit effort and species composition of purse-seine
using light in the Egyptian Mediterranean Water off
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Figure 1

Alexandria were analyzed and shown in Table 1 and Fig. 2.
The average of the total annual catch per unit effort (CPUE)
was 1703.855 kg (1.7 ton/boat/night). The maximum average
value was attained in summer (2909.38 kg), followed by spring
(2737.8 kg), and winter (621.72 kg). The lowest average value
of catch was reported in autumn (546.52 kg). Species diversity
involved seventeen species namely: Sardinella aurita, Sardina
pilchardus, Sardinella maderensis, E. teres, Dussumieria elopso-
ides, Engraulis encrasicolus, Scomber japonicus, Boops boops,
Trachurus trachurus, Trachurus mediterraneus, Atherinomorus
lacunosus, FEuthynnus alletteratus, Fistularia commersonii,
Trachinotus ovatus, Scomberomorus commerson, Sphyraena
sphyraena and Hirundichthys rondeletii.

Sardine and herring (Family: Clupeidae) were the dominant
group accounting for about 74.1% of the total catch. Seasonal
variations illustrated that clupeids showed high catch during
spring (83.7%), followed by autumn (82.9%) and winter
(71.7%) while the lowest one was recorded during summer
(63.9%). This family was represented by S. pilchardus
(36.5%), S. aurita (24.9%), E. teres (10.93%) S. maderensis
(1.5%) and D. elopsoides (0.24%) of the total catch.

E. encrasicolus reported to be the second category and
accounted about 14.19% of the total catch. S. japonicus occu-
pied the third rank and represented 5.99% of the total catch
while B. boops came as fourth category representing 3.71%
of the total catch. Atherina lacunosus represented 0.85% fol-
lowed by T. mediterraneus which accounted 0.44% of the total
catch. The other species (E. alletteratus, F. commersonii, H.
rondeletii, S. commerson, T. trachurus, S. sphyraena and T. ova-
tus) were recorded in lower percentages (less than 1%) of the
total catch of the purse-seine using light (Fig. 3).

Concerning Red Sea immigrants, catch of purse-seine using
light involved many lessepsian immigrants (E. teres, D. elopso-
ides, S. japonicus, A. lacunosus, F. commersonii, H. rondeletii
and S. commerson). They constituted 41.18% of the total num-
ber of fish catch. Their catch percentage by weight was 19.01%
of the total catch of purse-seine using light. Round herring “E.
teres” represented the highest one of the migratory fishes
caught by this net and accounting for 10.93% of the total
catch. This species exhibited seasonal variation recording the

Map showing the study area for purse-seine using light in the Egyptian Mediterranean waters.

highest values during winter and autumn (19.7% and 19.2%,
respectively), while the lowest values were recorded during
spring and summer (9.6% and 8.8%, respectively).

Growth of E. teres

This species was fluctuated in length from 9 to 25 cm with an
average length of 17.22 + 3.29 cm, the majority of fishes
(69.39%) ranged from 13 to 19 cm for combined sexes. The
distribution of the length groups of this species exhibited sea-
sonal variation. All lengths (from 9 and 25 cm) were recorded
during the summer season, while lengths from 13 to 21 cm
dominated the catch during winter and autumn seasons.

The length—weight relationship of 219 males and 437 females
of E. teres (9—25 cm Total length) using the gutted weight were
analyzed and represented by the following equations:

For males W = 0.0047 L>!¢18 r = 0.9987
For females W = 0.0063 L3067 r = 0.9995
For combined sexes W = 0.0066 L>°12 r = 0.9989

The values of the exponent “b” for male, female and com-
bined sexes of E. teres revealed a positive allometric mode of
growth. This species exhibited insignificant differences between
males and females in length weight relationship at 0.05 level of
significance (F > 0.02062 d. F. 1, 26).

Condition factor (k) showed fluctuations according to
months and length during the period of investigation (Tables
2 and 3 and Fig. 4 and 5). The higher conditions were observed
during July (0.802 + 0.02, 0.773 £+ 0.03 and 0.775 + 0.03) for
males, females and combined sexes, respectively. While the
lower values were recorded during February (0.691 + 0.03,
0.705 £ 0.04 and 0.701 £+ 0.04) for males, females and com-
bined sexes, respectively. Generally, the high conditions were
recorded from April to September, then the conditions started
to decrease. The general annual average values of condition
factors for males, females and combined sexes were
0.746 £+ 0.04, 0.752 + 0.04 and 0.745 £ 0.04, respectively.
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Table 1 Total and seasonal catch composition of purse-seine using light in the Egyptian Mediterranean waters, off Alexandria (The
boat is the unit effort).

Species Season

Winter Springer Summer Autumn Annual catch

Total CPUE Total CPUE Total CPUE Total CPUE Total CPUE

(kg) % kg) % kg) % (kg) % (kg) %

E. teres 3060 1224 19.7 6552 262.1 9.6 6392 2557 8.8 2620 104.8 19.2 18,624 186.2 10.93
D. elopsoides 0 0 0.0 0 0.0 0.0 408 16.3 0.6 0 0 0.0 408 41 024
S. aurita 1140 45.6 7.3 26,460 1058.4 38.7 13,090 523.6 18.0 1740 69.6 12.7 42,430 4243 2490
S. pilchardus 6820 272.8 439 24264 970.6 35.5 24276 971.0 334 6840 273.6 50.1 62,200 622.0 36.50
S. maderensis 120 4.8 0.8 36 14 0.1 2278 91.1 3.1 120 4.8 0.9 2554 25.5 1.50
Total sardine catch 11,140 445.6 71.7 57,312 2292.5 83.7 46,444 1857.8 639 11,320 452.8 82.9 12,6216 1262.2 74.1
T. mediterraneus 120 4.8 0.8 288 11.5 04 102 4.1 0.1 240 9.6 1.8 750 7.5 0.44
S. japonicus 500 20 32 2484 994 3.6 5984 2394 82 1240 49.6 9.1 10,208 102.1  5.99
E. encrasicolus 3340 133.6 21.5 2700 108.0 3.9 17,918 716.7 24.6 220 8.8 1.6 24,178 241.8 14.19
A. lacunosus 160 6.4 1.0 576 23.0 0.8 544 21.8 0.7 160 6.4 1.2 1440 144  0.85
B. boops 240 9.6 1.5 4500 180.0 6.6 1224 49.0 1.7 360 144 2.6 6324 63.2 3.71
“Others 43 1.72 0.3 585 26.3 0.9 5185 275 09 123 492 09 1269.5 12.7  0.75
Total catch 15,543 68,445 72,734.5 13,663 17,0385.5
Av. catch (kg) 621.72 2737.8 2909.38 546.52 1703.855
No. of boats 25 25 25 25 100

* The others are composed of (E. alletteratus, F. commersonii, H. rondeletii, S. commerson, T. trachurus, S. sphyraena and T. ovatus) (Each

<1% of the total catch).

According to the length, the condition factor of E. teres
increased with the increase of fish length. For length group
9-15cm, the values were 0.725 + 0.05, 0.732 + 0.05 and
0.728 + 0.05 for male, female and combined sexes, respec-
tively. These values increased to 0.758 £ 0.03, 0.745 £+ 0.04
and 0.754 £+ 0.04 for male, female and combined sexes, respec-
tively at the length group 16-20 cm. For length group larger
than 20 cm, the values increased to be 0.776 + 0.04,
0.779 + 0.03 and 0.781 £ 0.03 for male, female and combined
sexes, respectively (Table 3).

Age of round herring E. teres was determined by reading
otolith (Fig. 6). It was found that, the maximum life span of
E. teres was five years. The mean back-calculated length at
the end of each year of life for males were 10.10, 14.10,
17.70, 20.50 and 22.50 cm for 1st, 2nd, 3rd, 4th and Sth years
of life, respectively. For females the back-calculated lengths
were 10.20, 14.20, 17.60, 20.20 and 22 cm for 1st, 2nd, 3rd,
4th and 5th years of life respectively. Combined sexes of E.
teres attained their back-calculated lengths at the end of each
year of life as 10.30, 14.31, 17.50, 20.20 and 22.15 cm for 1st,
2nd, 3rd, 4th and 5th years of life, respectively (Table 5). E.
teres attained the highest increment at the end of the first year
of life, after which the annual increment in length decreased
gradually with the increase in age until it reached its minimum
value at the end of the 5th year of life.

The time of annulus formation started during August
(0.26 mm) and September (0.27 mm) where the lowest values
of marginal increment were observed. It is evident that age
group II was the most dominant contributing about 35.2%.
Age group III represented the second age group accounting
about 31.2%. Age group IV contributed about 13.4%. Age
groups I and V represented the least percentages of the catch.

The weight at the end of each year of life for males, females
and combined sexes of E. teres was calculated by applying the
corresponding length-weight equation to the back-calculated
lengths (Table 6). The growth in weight acquired lowest values

in the first year of life 7.26, 7.87 and 8.14 g for males, females
and combined sexes, respectively. The annual increment of
weight increased with the increase in age until it reached its
maximum value at the end of age group IV for males
(24.74 g), females (21.58 g) and combined sexes (22.44 g), after
which a gradual decrease in the annual increment was
observed. The weights of males at each age group were esti-
mated to be 7.26, 20.28, 41.49, 66.23 and 88.60 g for the Ist,
2nd, 3rd, 4th and 5th years of life, respectively. For females
the calculated weights at the end of each year of life was
7.87, 21.39, 41.29, 62.86 and 79.19 g during the Ist, 2nd, 3rd,
4th and 5th. The calculated weights at the end of each year
of life were 8.14, 22.17, 40.97, 63.41 and 84.05 g during the
Ist, 2nd, 3rd, 4th and 5th years of life, respectively for
combined sexes.

The growth parameters of E. teres are shown in Table 7.
The asymptotic lengths of fish (L.,) were estimated as 31.71;
29.06 and 30.26 cm for males, females and combined sexes,
respectively. The growth coefficients (K) were 0.214; 0.246
and 0.225 year~! for male, female and combined sexes, respec-
tively. The prenatal ages at which the length is theoretically
zero (to) was estimated as —0.776, —0.686 and —0.744 year™"
for male, female and combined sexes. The growth performance
index (J) was found to be 2.33, 2.31 and 2.31 for male, female
and combined sexes, respectively. The maximum age (¢,,,x) was
found to be 13.26, 11.48 and 12.56 years for male, female and
combined, respectively.

Discussion

Purse-seine using light had been introduced to the Mediterra-
nean Sea to catch pelagic fishes that were found off shore
especially after construction of the High Dam and to compen-
sate the reduction of the Nile flood nutrients (Akel, 2009).
Fishery biologists and management agencies have recognized
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Figure 2 Annual catch composition of purse-seine using light in the Egyptian Mediterranean waters.
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Figure 3 Length-weight relationship of male, female and

combined sexes of E. teres. (W: gutted weight, L: total length
and R2: square of correlation).

the importance of reliable quantitative information on the dis-
crepancies between landings and actual catches of a species
(Alverson et al., 1994 and Stratoudakis et al., 1999a,b).
According to the present results, the average annual catch
per unit effort (CPUE) was 1703.855 kg (1.7 ton/boat/night).
The maximum average was attained in summer (2909.38 kg),
followed by spring (2737.8 kg), winter (621.72 kg) while the
lowest average value of catch was reported in autumn
(546.52 kg). These findings reflect the important rank of this
fishing method in the Egyptian fisheries. The seasonal varia-
tions may be attributed to the change in climatic conditions
which are common during winter and autumn and to the flour-
ishing of fish larvae during spring and summer seasons which
attract large quantities of pelagic fishes caught by the purse
seine using light as supported by Farrag (2010) and Osman
et al. (2013).

In the present work, the catch of purse-seine using light was
dominated by clupeids (74.1%). The majority of clupeids in
the catch of this fishing method were previously observed by
Hashem et al. (1982), Faltas (1983), Wassef et al. (1985),
Bariche et al. (2006) and Akel (2009) in the Mediterranean
waters. Most of the these studies confirmed that, the catch of
clupeids (sardine and herring) was always representing the
major target of purse-seine and its catch ranked as the most
important pelagic fish species along the Egyptian Mediterra-
nean water.

E. encrasicolus occupied the second rank in abundance of
the catch (14.19%). This was in agreement with Hashem
et al. (1982), Faltas (1983), Wassef et al. (1985) and Bariche
et al. (2006). Regarding fish species, the catch of purse seine
using light involved seventeen economically important fish spe-
cies, reflecting the importance of such fishing gear in the mar-
ine fisheries in Egypt. Many species of the present catch are
Red Sea immigrants (E. teres, D. elopsoides, S. japonicus, A.
lacunosus, F. commersonii, H. rondeletii, S. commerson), which
constituted 41.18% and 19.01% by the number of total species
and weight of purse seine catch, respectively. This finding
shows both the role of this fishing method to catch immigrant
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Table 2 Monthly variations in average condition factor (K) for male, female and combined sexes of E. teres.

Month Male Female Combined sexes
No. Av.K +SD No. Av.K +SD No. Av.K +SD
January 26 0.714 0.06 54 0.730 0.04 80 0.724 0.05
February 21 0.691 0.03 53 0.705 0.04 74 0.701 0.04
March 2 0.702 0.04 34 0.727 0.03 36 0.726 0.03
April 70 0.748 0.02 31 0.770 0.02 101 0.753 0.02
May Closed month
June 18 0.781 0.03 35 0.770 0.04 53 0.774 0.04
July 10 0.802 0.02 63 0.773 0.03 87 0.775 0.03
August 5 0.789 0.04 58 0.766 0.05 73 0.751 0.10
September 4 0.724 0.04 21 0.767 0.04 50 0.747 0.05
October 8 0.774 0.04 21 0.768 0.04 60 0.756 0.05
November 27 0.749 0.04 46 0.755 0.04 85 0.756 0.04
December 28 0.730 0.04 21 0.743 0.04 49 0.736 0.04
Av. Annual of K 0.746 + 0.04 0.752 + 0.04 0.745 £+ 0.04
Total No. 219 437 748
Table 3 Variations of average condition factor (K) with length for male, female and combined sexes of E. feres.
Length (cm) Male Female Combined sexes
No. Av. k +SD No. Av. k +SD No. Av. k +SD
9-15cm 52 0.752 0.05 132 0.735 0.05 247 7.052 0.05
16-20 cm 113 0.722 0.03 234 0.752 0.04 371 7.025 0.04
21-25 cm 54 7.007 0.04 71 0.707 0.03 130 7.021 0.03
Total No. 219 437 748
Condition factor (k) of E. teres Condition factor (k) of E. teres
---4--Male —-—O——Female —=#&— Combined sexes —— Male —0— Female =——O©- = Combinedsexes
0.80 - e 0.80
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Figure 4 Monthly variations of average condition factor (K) for Figure 5 Variations of average condition factor (K) with length

male, female and combined sexes of E. teres.

species and the positive effect of the lessepsian migration
phenomenon.

Round herring E. teres represented the highest percentage
of the migratory fishes caught by this net, and occupied the
third rank (10.93%) in the total catch of clupeids after S. auri-
ta (36.5%) and S. pilchardus (24.9%). This finding reflects the
importance of this species in the commercial fisheries especially
in its new habitat after its migration from Red Sea via Suez
Canal. The result was in agreement with Akel (2009), who
reported that, E. teres occupied the second rank in the total
purse-seine catch (16.04%) from the Mediterranean Sea,
Egypt.

The seasonality in catch per unit effort of E. teres showed
remarkable variations in the present study. The highest catch

for male, female and combined sexes of E. teres.

was during winter (19.7%) while the lowest one was in summer
(8.8%). These findings gave attention towards the importance
of this fishing method to catch the round herring E. teres. The
lower values which were recorded during spring (9.9%) and
summer (8.8%) seasons may be attributed to the increased
number of other fish species caught during these seasons.
Hence, the percentage of round herring E. feres during these
seasons compared to the total number of fish species was lower
than its percentage during winter. These assumptions were
supported by that the flourishing zooplankton especially fish
larvae during spring and summer seasons which attract a large
number of pelagic fishes caught by the purse seine using light
(Farrag, 2010 and Osman et al., 2013). The latter authors
reported that the round herring E. feres preferred fish larvae
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Figure 6 Otolith of round herring, Etrumeus teres from the
Egyptian Mediterranean water. Age: 4, Sex: Male, Length:
24 cm.

during summer when there was a diversity of fish larvae flour-
ishing in the Egyptian Mediterranean Sea.

In the Red Sea, the catch of purse seine was mainly com-
posed of E. teres (Sanders et al., 1984). This species contrib-
uted 57% of the purse-seine catch (El-Sayed, 1996) and
accounted for 25.27% of the total catch of purse seine with
light (Mehanna, 2004). These findings reflected the important
role of E. teres in the fisheries of purse seine in the Red Sea.
The difference between Red Sea catch and the present one
(10.93%) in the Mediterranean Sea may be attributed to the
recent migration of the round herring from the Red Sea to
the Mediterranean Sea via the Suez Canal which also explain
why the effort of this net in Mediterranean waters is still less
than that in the Red Sea.

The length range of E. teres in the present study was from 9
to 25 cm TL, this range is in slight agreement with Yilmaz and
Hossucu (2003), Bariche et al. (2006) and Akel (2009) from the
Mediterranean water. Moreover, this range was nearly in
agreement with those of El-Sayed (1996) and Mehanna and
El-Gammal (2005) from the Red Sea. This finding indicates
that this species has well-established itself in its new habitats
of the Mediterranean Sea. The differences between present
length range and that of Erguden et al. (2009) may be due to
the differences in the time of collection and/or time of fishing
seasons. Concerning seasonal variations, all lengths were
recorded during summer in accordance with the end of breed-
ing season and start of a new generation of individuals
(Farrag, 2010).

Length—weight relationship enables seasonal variations in
fish growth to be followed and condition indices to be calcu-
lated (Richter et al., 2000). Le Cren (1951) stated that (b) value
is usually used to show the robustness of the fish, the value of
(b) equals 3 for fishes of isometric growth, the values of (b) are
higher or lower than 3 usually for fishes of allometric growth.
The present results were compared with other results of E.
teres collected from different localities (Table 4). The exponent
b was 3.051 revealing positive allometry mode of growth. This
mode of growth was nearly the same as those of Sanders et al.
(1984), Xu et al. (1994), El-Sayed (1996), Yilmaz and Hossucu
(2003), Mehanna and El-Gammal (2005), Bariche et al. (2006),
Akel (2009) and Erguden et al. (2009). This similarity reflects
the continuous positive allometric mode of growth. The differ-
ence between present results and that of Erguden et al. (2009),

may be ascribed to the differences in the length range used and
number of specimens.

Condition factor (k) is used to express the degree of well
being and relative robustness of the fish population, it varies
with length, weight, season and habitat for the same species
(Lagler, 1956). In the present work, the absolute condition fac-
tor (k) showed the highest value during July, while the lowest
values were recorded from December to May for female and to
early July for male. These lower values may correlate with the
spawning requirements during the spawning period (Farrag,
2010 and Osman et al., 2011). Moreover, fish condition could
be influenced by certain extrinsic factors such as changes in
temperature and photoperiod (Samat et al., 2008).

From another point of view, the present results disagreed
with those of El-Sayed (1996) for E. teres from the Suez Gulf.
The latter author reported that, the peak of condition was
recorded in January, this may be due to the using of another
index (Observed weight/calculated weight) which is known as
relative condition (k,). Also, the present results showed dis-
agreement with those of Yilmaz and Hossucu (2003) from
the Mediterranean Sea; they reported that the higher condition
was during winter and spring. Unlike Yilmaz and Hossucu
(2003), in the present work we used gutted weight to avoid
the weight of food or gonads particularly during maturation.
These findings reflect that there are many factors affecting
the well-being of fishes. According to length, the condition fac-
tor increased with increasing length reflecting the healthy sta-
tus of fish in accordance with their requirement of fast
movement and spawning activity.

Few studies had used otolith for aging of E. teres (Table 5).
The present work revealed that the age of E. teres was five
years old in contrast with Yilmaz and Hossucu (2003) and
Mehanna and El-Gammal (2005). They reported that the age
of E. teres was three years old. It was noticed that the present
species has lower growth rate than those from the Gulf of
Suez. According to El-Sayed (1996), round herring E. teres is
a pelagic, strong shoaling short lived clupeid and suffers from
high natural and fishing mortalities in the Gulf of Suez. This
statement shows contradictious with the present results and
agreed with other results of El-Sayed (1996); Yilmaz and
Hossucu (2003) and Mehanna and El-Gammal (2005),
although the last two authors and the present one used the
same hard structure (Otolith) to determine age classes. The
present result illustrated that the maximum age groups were
higher than those obtained in the other works. These differ-
ences may be due to many factors as the variations in habitats,
length range, fishing season, collecting period and exploitation
rate especially this species is lessepsian immigrant and has not
been exploited yet as in the Red Sea giving it the chance to
reach maximum old.

The time of annulus formation in the present work was dur-
ing August and September in accordance with the end of
breeding season and the start of new generation. This finding
is supported by Farrag (2010) and Osman et al. (2011).

Growth pattern of E. reres indicated that, both males and
females attained high growth rate during the first year of life,
after which a gradual decrease in growth increment was
noticed with the increase in age. The poor growth rate after
the first year of life may be associated with the onset of matu-
rity, which often causes a discontinuity in the growth curve
(Beverton and Holt, 1957). The annual increments in weight
increased with the increase in age reaching the maximum value
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Table 4 The length weight relationship parameters of E. teres from different locations.

Authors Sex Location Length (cm) a b r
Sanders et al. (1984) . sexes Gulf of Suez, Red Sea, Egypt - 0.0059 3.158 =
Xu et al. (1994) sexes Daya Bay, China — 0.0043 3.790 0.945

C
C.

El-Sayed (1996) C. sexes Gulf of Suez, Red Sea, Egypt 1227 cm (T.L) 0.0011 3.443 0.985
Yilmaz and Hossucu (2003) C. sexes Gulf of Antalya, Medit. Sea 9.522.5cm (S.L.) 0.00,834 3.1683 0.99
Mehanna and El-Gammal (2005) C. sexes Gulf of Suez, Red Sea, Egypt 11-24.8 cm (T.L) 0.0091 3.037 0.988
Bariche et al. (2006) C. sexes Lebanese coast, Medi. Sea Up to 25 cm (TL) 0.0039 3.375 0.996
Akel (2009) C. sexes Eastern of Alex. Medi. Sea, Egypt 11-25 cm (TL) 0.0071 3.055 =
Erguden et al. (2009) C. sexes Iskenderun Bay, Turkey 10-16.7 cm (T.L) 0.0078 2.989 0.983
Present work C. sexes Alex. coast, Medi. Sea, Egypt 9-25cm (TL) 0.0066 3.051 0.998
Table 5 Back-calculated lengths of the different age groups of E. teres at different localities.
Authors Sex Method Age groups (Mean length)

I I 111 v \%
Yilmaz and Hossucu (2003) Gulf of Antalya Combined Otolith 14.23 17.90 20.88 - -
Mehanna and El-Gammal (2005) Gulf of Suez Combined Otolith 15.33 20.77 23.61 = =
Present work Medi. Sea, Egypt Combined Otolith 10.30 14.31 17.50 20.20 22.15
Table 6 Back-calculated weights at the different age groups of E. teres at different localities.
Authors Sex Weight used Age groups (Mean weight g)

| II 111 v \%

Yilmaz and Hossucu (2003) Gulf of Antalya Combined W 38.49 75.21 128.50 - -
Mehanna and El-Gammal (2005) Gulf of Suez Combined W 36.13 90.83 134 - -
Present work Medi. Sea, Egypt Combined Gutted weight 8.14 22.17 40.97 63.41 84.05

at age group IV after which a gradual decrease in the annual
growth increment was observed. This finding was in accor-
dance with those of El-Okda (1998), Ezzat et al. (1982) and
Harabawy (2002).

It is obvious that, there was high difference in the back-
calculated weights between the present result and those of
Yilmaz and Hossucu (2003) and Mehanna and El-Gammal
(2005) as illustrated in Table 6. This difference may be attrib-
uted to the difference in the estimated age groups where the
difference in lengths at different age groups lead to variations
in calculated weights. However for the same groups of the
same population, the weights can be varied according to feed-
ing conditions as supported by Nikolsky (1963) who men-
tioned that the variations in weight values from one place to
another seem to be correlated more or less with feeding
condition.

The growth parameters (L., K and 1) are the basic input
data into various models used for managing and assessing
the status of the exploited fish stocks. It facilitates the compar-
ison between growth of fishes belonging to different species or
to the same species at different times and different localities
(Farrag, 2008). These parameters were compared with the
other studies (Table 7). Asymptotic lengths (L) in the present
study showed slightly an agreement with El-Sayed (1996) and
Mehanna and El-Gammal (2005). But it showed disagreement
with those given by Sanders et al. (1984), Cisneros et al. (1990)
and Yilmaz and Hossucu (2003). The differences may be

attributed to the different length ranges used and also due to
the difference of the obtained age classes by different authors.
The growth coefficient (K) in the present work was lower than
those given by Sanders et al. (1984), Cisneros et al. (1990), El-
Sayed (1996), Yilmaz and Hossucu (2003) and Mehanna and
El-Gammal (2005). The present value of female was higher
than those recorded by Yilmaz and Hossucu (2003). The pre-
natal ages (¢,) of the present work were different from those
given by the other authors.

Growth performance index (@) was used to compare the
growth rate of fish species with other species or the same pop-
ulation from different habitats (Pauly and Munro, 1984). In
the present study, it was nearly close to Yilmaz and Hossucu
(2003) from the Antalya Gulf, Turkish waters. While it was
lower than that obtained from the Suez Gulf, Red sea
(Mehanna and El-Gammal, 2005) reflecting the variations
between different habitats. Maximum age (¢,,.x) of fish species
might be affected by the environmental conditions under
which a fish lives (Wootton, 1990), the present longevity was
estimated as 13.26, 11.48 and 12.56 years for males, females
and combined sexes, respectively. This means that E. feres
has the ability to live more than 11 years. These findings were
significantly higher than those reported by many studies
(Sanders et al., 1984; Cisneros et al., 1990; El-Sayed, 1996;
Yilmaz and Hossucu, 2003 and Mehanna and El-Gammal,
2005). This difference may be attributed to the difference in
calculated age classes and environmental conditions.
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Table 7 Growth parameters (K; L., and ¢,); growth performance index (J) and maximum age (#,,x) estimated for E. feres by various

authors in different localities.

Authors Location

Sex Length L., (cm) K (year ') 7, (year) @  fiax (year)

Sanders et al. (1984)
Cisneros et al. (1990)
El-Sayed (1996)

Yilmaz and Hossucu (2003)

Gulf of Suez, Red Sea, Egypt
Gulf of California, Mexico
Gulf of Suez, Red Sea, Egypt

Mehanna and El-Gammal (2005) Gulf of Suez, Red
Present work Alex. Coast, Medi. Sea, Egypt

Gulf of Antalya Medit. Sea, Izmir, Turkey Male SL 29.9 0.28

Combined TL 26.8 0.805 0.549 2.76 4.26

Combined SL 23.1 0.86 - 2.66 3.48
Combined TL 29.7 1 —0.159 295 2.84
—1.22 240 9.49
Female SL 41.5 0.13 —2.19  2.3520.88
C. sexes SL 33.77 0.20 —1.63 - -
Combined TL 2697  0.59 —-0.4 2.63 4.68

Male TL 31.71 0.214
Female TL 29.07  0.246
Combined TL 30.26 0.225

—0.776 2.33 13.26
—0.686 2.31 11.48
—0.744 2.31 12.56

In conclusion, the catch of purse-seine using light showed
the importance of such fishing gear in the Egyptian Mediterra-
nean water. Clupeid species (Sardine and herring) were the
main target of this gear. Round herring “E. teres” as econom-
ically important immigrant species was recorded in the catch
and predicted to be of economic value in the marine fisheries.
The maximum life span of E. teres was five age groups for
males, females and combined sexes with no significant differ-
ences. This species had lower growth in length and weight than
those collected from the Gulf of Suez. Growth parameters (K,
t, and L.); growth performance index (&) and maximum age
(tmax) Were not compatible with those values given by other
authors for the same species from different geographic locali-
ties. This may be ascribed to the environmental variations
between different localities and due to the low exploitation rate
of such new immigrant species in the Egyptian Mediterranean
waters.

References

Akel, E.H.Kh., 2009. Fisheries of experimental purse seine net using
light and population dynamics of Sardinella aurita (Family
Clupeidae) east of Alexandria, Egypt. Egypt. J. Aquat. Biol. Fish.
13 (1), 55-77.

Alverson, D.L., Freeberg, M.H., Murawski, S.A., Pope, J.G., 1994. A
Global Assessment of Fisheries Bycatch and Discards. FAO
Fisheries Paper No. 339. FAO, Rome.

Bagenal, T.B., Tesch, F.W., 1978. Age and growth, third ed.. In:
Bagenal, T.B. (Ed.), . In: Methods for the Assessment of Fish
Production in Freshwaters I.B.P. Handbook Blackwell, Oxford,
pp. 93-130.

Bariche, M., Alwan, N., El-Fadel, M., 2006. Structure and biological
characteristics of purse seine landings off the Lebanese coast
(Eastern Mediterranean). Fish. Res. 82, 246-252.

Beverton, R.J.H., Holt, S.J., 1957. On the dynamics of exploited fish
population. U. K. Min. Agr. Fish. Invest. Ser. 19, 533.

Cisneros, M.A., Estrada, J., Montemayor, G., 1990. Growth, mortal-
ity and recruitment of exploited small pelagic fishes in the Gulf of
California. Fishbyte 8 (1), 15-17.

El-Okda, N.A.M., 1998. Comparative studies on Certain Biological
Aspects of Siganus in Marine waters of Egypt. Ph.D. Thesis,
Zagazig Univ., Egypt.

El-Sayed, A.Y., 1996. Biological and Ecological studies on purse-seine
fisheries in the Gulf of Suez. Ph. D. Thesis, Zoology Department,
Faculty Science, Suez Canal University, Ismailia, Egypt.

Erguden, D., Turan, C., Gurlek, M., 2009. Weight-length relation-
ships for 20 Lessepsian fish species caught by bottom trawl on the
coast of Iskenderun Bay (NE Mediterranean Sea, Turkey). J. Appl.
Ichthyology 25 (1), 133—135.

Ezzat, A.A., Hashem, M.T., El-Gharabawy, M.M., 1982. Age
determination and growth studies of Solea vulgaris in Abu-Qir
Bay. Bulletin. National Institute Oceanography & Fisheries.
A.R.E. 8(2), 203-211.

Faltas, S.N., 1983. Study of purse-seine fisheries in Egyptian Mediter-
ranean water with special reference to the biology of sardine in
catch. M. Sc. Thesis, Faculty Science, Alexandria University, Egypt.

Farrag, E.F.E., 2008. Population dynamics and management of some
sparid fish species in Abu Qir-Bay. M.Sc. Thesis, Faculty Science,
Al-Azhar University, Egypt.

Farrag, M. M. S., 2010. Fishery biology of Red Sea immigrant
Etrumeus teres (Family: Clupeidae) in the Egyptian Mediterranean
water, off Alexandria. M.Sc. Thesis, Faculty Science, Al-Azhar
University (Assuit), Egypt.

Ford, E., 1933. An account of the herring investigation counductive at
Plymouth during the years from 1929 to 1933. J. Mar. Biol. Assoc.
U. K. 19, 305-384.

Golani, D., Orsi-Relini, L., Massuti, E., Quignard, J.P., 2002. Fishes.
In: Braind, F. (Ed.), . In: CIESM Atlas of Exotic Species in the
Mediterranean, 1. CIESM Publisher, Monaco, p. 256.

Harabawy, A.S.A., 2002. Biological and taxonomic studies on some
fish species of the genus Lethrinus (Family: Lethrinidae) from the
Red Sea, Egypt and the genus Abramis (Family: Cyprinidae) from
the Baltic drainage. Ph. D. Thesis, Assiut University, Egypt.

Hashem, M.T., Wassef, M., Faltas, S.N., 1982. Food and feeding of
sardines and their effect on the condition of fish captured by different
fishing methods. Bull. Natl. Inst. Oceanol. Fish. § (2), 229-238.

Lagler, K.F., 1956. Fresh water fishery biology. (W.M.C., Brown ed.)
Comp, Dubuque, lowa, pp. 421.

Le-Cern, E.D., 1951. The length-weight relationship and seasonal cycle
in gonad weight and condition in perch Perca fluviatilis. J. Anim.
Ecol. 20 (2), 201-219.

Lee, R.M., 1920. A review of the methods of the age and growth
determination in fishes by means of scales. Fish. Invest. Ser. 4 (2), 1—
32.

Mehanna, S.F., 2004. Maximum sustainable yield of the round
herring, Etrumeus teres, and slimy mackerel, Scomber japonicus
in the Gulf of Suez, Egypt. J. Aquat. Res. 30 (B), 322-325.

Mehanna, S.F., El-Gammal, F., 2005. Stock assessment of the round
herring, Etrumeus teres (De Kay, 1842) in the Egyptian sector of
Red Sea. Indian J. Fish. 52 (4), 377-383.

Nikolsky, G.V., 1963. The Ecology of Fishes (Translated from
Russian). Academic press, London-New York.

Osman, A.G.O., Akel, E.H.Kh., Farrag, M.M.S., Moustafa, M.A.,
2011. Reproductive Biology of round herring Etrumeus teres
(Dekay, 1842) from the Egyptian Mediterranean water at Alexan-
dria. Int. Scholarly Res. Network (ISRN Zool.) 11, 12.

Osman, A.G.O., Farrag, M.M.S., Akel, E.H.Kh., Moustafa, M.A.,
2013. Feeding behavior of lessepsian fish Etrumeus teres (Dekay,
1842) from the Mediterranean Waters, Egypt. Egypt. J. Aquat.
Res. 39, 275-282.


http://refhub.elsevier.com/S1687-4285(14)00052-1/h0005
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0005
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0005
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0005
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0010
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0010
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0010
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0015
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0015
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0015
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0015
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0020
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0020
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0020
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0025
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0025
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0030
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0030
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0030
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0045
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0045
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0045
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0045
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0070
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0070
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0070
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0075
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0075
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0075
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0085
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0085
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0085
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0095
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0095
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0095
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0100
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0100
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0100
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0105
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0105
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0105
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0110
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0110
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0110
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0115
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0115
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0120
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0120
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0120
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0120
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0125
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0125
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0125
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0125

190

M.M.S. Farrag et al.

Panfili, J., Pontual, H. De., Troadec, H., Wright, P.J., 2002. Manual of
fish sclerochronology. Ifremer-IRD (ed.). Brest, France, pp. 463.

Pauly, D., 1979. Theory and management of tropical multispecies
stocks: a review with emphasis on the Southeast Asia Fisheries.
ICLARM Stud. Rev. 1:35.

Pauly, D., 1983. Some Simple Methods for Assessment of Tropical
Fish Stocks. FAO Fisheries Technical Paper, Rome, 52-234.

Pauly, D., Munro, J.L., 1984. Once more on the comparison of growth
in fish and invertebrates. ICLARM Fish byte 2 (1), 21.

Rafail, S.Z., 1972. Studies of Red Sea fisheries by light and purse seine
near Al-Ghardaga. Bull. Natl. Inst. Oceanogr. Fish. 2, 23-49.
Richter, H.C., Luckstadt, C., Focken, U., Becker, K., 2000. An
improved procedure to assess fish condition on the basis of length-

weight relationships. Arch. Fish. Mar. Res. 48, 255-264.

Sanders, M.J., Kedidi, S.M., Hegazy, M.R., 1984. Stock assessment
for the round herring (Etrumeus teres) caught by purse seine in the
Gulf of Suez. UNDP/FAO.RAB/81/002/13.

Samat, A., Shukor, M.N., Mazlan, A.G., Arshad, A., Fatimah, M.Y .,
2008. Length—weight relationship and condition factor of Prery-
goplichthys pardalis (Pisces: Loricariidae) in Malaysia Peninsula.
Res. J. Fish. Hydrobiol. 3 (2), 48-53.

Snedecor, G.W., 1956. Statistical Methods Applied to Experiments in
Agriculture and Biology. The low state Univ. Press, USA, pp. 534.

Stratoudakis, G., Fryer, R., Cook, R., Pierce, G., 1999a. Fish
discarded from Scottish demersal vessels: estimators of total
discards and annual estimates for targeted gadoids. ICES J. Mar.
Sci. 56, 592-605.

Stratoudakis, G., Fryer, R., Cook, R., 1999b. Discarding practices for
commercial gadoids in the North Sea. Can. J. Fish. Aquat. Sci. 55,
1632-1644.

Walford, L.A., 1946. A new graphic method of describing the growth
of animals. Bull. Biol. 90 (2), 141-147.

Wassef, E., Ezzat, A., Hashem, T., Faltas, S.N., 1985. Sardine fishery
by purse-seine on the Egyptian Mediterranean coast. Mar. Ecol.
Prog. Ser. 26, 11-18.

Whitehead, P.J.P., Bauchot, M.L., Hureau, J.-C., Nielsen, J., Torton-
ese, E., 1986. Fishes of the North-eastern Atlantic and the
Mediterranean. UNESCO, Paris. Vols. I-1I1, p. 1473.

Wootton, R.J., 1990. Ecology of Teleost Fishes. Chapman. & Hall
Ltd, USA, p. 404.

Xu, G., Zheng, W. and Huang, G. (Eds.)., 1994. Atlas of the fishes and
their biology in Daya Bay. Anhui Science & Technical Publisher,
P.R.O.C. 311 pp.

Yilmaz, R., Hossucu, B., 2003. Some biological parameters of round
herring, Etrumeus teres (De Kay, 1842) in the Gulf of Antalya
(Mediterranean Sea) E.U. J. Fish. Aquat. Sci. 20 (1-2), 1-8.


http://refhub.elsevier.com/S1687-4285(14)00052-1/h0140
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0140
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0145
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0145
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0150
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0150
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0155
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0155
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0155
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0165
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0165
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0165
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0165
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0170
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0170
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0175
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0175
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0175
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0175
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0180
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0180
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0180
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0185
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0185
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0190
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0190
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0190
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0200
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0200
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0210
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0210
http://refhub.elsevier.com/S1687-4285(14)00052-1/h0210

	Catch and effort of night purse seine with emphasize  to Age and Growth of lessepsian Etrumeus teres  (Dekay, 1842), Mediterranean Sea, Egypt
	Introduction
	Materials and methods
	Results
	Species composition and catch per unit effort
	Growth of E. teres

	Discussion
	References


