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Abstract

This study was performed to assess growth
characteristics and reproduction of the Atlantic
lizardfish (Synodus saurus) from the Syrian marine
waters off Lattakia coast. Fish samples (136
individuals) were collected monthly during the period
17/2/2015 - 9/12/2015, using trawl nets. Length and
weight ranges were 12.8-25.78cm and 20.89-164.51g,
respectively. It was found that the spawning season
took place between may through to July. The average
of absolute and relative fecundity were 64968
ego/individual and 930 egg/g respectively. The
average length at first maturity was 18 cm for males
and 17.6 cm for females. Length-Weight relationship
was W=0.0113*L?%"and the ratio of females to
males was (1.5:1). The values of the Condition factor
(Kf) and the Hepatosomatiic factor (HSI) increased
as the Gonadosomatic Index (GSI) increased.

Keywords: Reproductive biology, Absolute fecundity,
Synodus saurus, Relative fecundity.

I. INTRODUCTION

Fish meat is one of the most important food
sources necessary to cover the human needs, because
of its high nutritional value. Exploitation and
depletion of fishery resources lead to increased fish
mortality, lower survival rates, relocation and
changes in fertility and age & length at first sexual
maturity [12]. Therefore, the reproductive biology of
marine fish has long been regarded as a very
important issue in fisheries management. This is
related to the environmental conditions (such as heat,
abundance of food, etc.) which affect fertility, gonad
maturity and the amount of produced eggs during the
spawning season [5,6,7].

S. saurus (Synodontidae) is a benthic carnivorous
fish [5,6], living in both Mediterranean and Black
seas as well as eastern coast of the Atlantic [16], and
is one of the most economically important fish and
has not been studied biologically in the Syrian marine
waters yet. The aim of this research is to study the
reproductive biology of S. saurus in the Syrian
marine waters in regards of gonad maturity, fertility
and reproduction. Knowing the reproduction
parameters of this species in our waters is useful in
enhancing the implementation of its management
plan.

Il. MATERIALS AND METHODS

This study was done on 136 individuals of
S.saurus collected from the marine waters of Lattakia
(Albasit and Afamia) between February and
December 2015. Individuals were caught from 20-
100 m water depth using trawl nets, then transported
to the Marine Biology Laboratory of the High
Institute of Marine Research, where morphometric
measurements (total length, standard length and
weight) were taken to the nearest 1mm and 0.01g
respectively. Sex determination and gonads maturity
stages were recorded for each individual after
dissection [11].

The Length Weight Relationship LWR was

calculated using the formula W=a*L" given by [10]
were "a" is constant and "b" is the regression
coefficient; they were estimated by the least squares
regression method.
In order to estimate the spawning season,
Gonadosomatic Index (GSI) values were calculated
as GSI=(Gw/Ew)*100, where Gw is Gonads weight
and Ew is body weight [3]. Condition Factor (Kf)
was calculated as KF=(Ew/L®)*100, were Ew is
empty body weight and L is total length [9].
Hepatosomatic Index (HSI) values were calculated as
HSI=(Lw/Ew)*100, as were Lw is liver weight, Ew is
empty body weight [19], to assess the maturity and
the condition of Atlantic Lizardfish.

Length at first sexual maturity was determined by

dividing the samples into various length groups and
observing the maturation of their gonads. This length
was reached when 50% of the individuals reached full
sexual maturity [8].
Absolute and Relative fecundities were calculated as
Fa=Gw*D and Fr=Fa/Ew respectively were D is
number of eggs per 1 gram of Gonad weight and Ew
is body weight [1].

11l. RESULTS AND DISCUSSION

Length-Weight Relationship

Length and weight values were 12.8 to 25.78cm
and 20.89 to 164.51g respectively and the equation
was W=0.0113*L2%": r2=0.962 (figure 1). When the
"b" value (2.9371) was taken into account, the
individuals showed negative allometric growths,
which means that growth in length is faster than
growth in weight.
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Figure 1: Length-weight relationship

Reproduction:

As shown in table 1, sexual maturation in both
sexes of Atlantic lizardfish in the Syrian marine
waters appeared to begin in May. Male individuals
sexually matured in July and released their sperms
throughout August and September, while females
became fully mature in May and June, and releasaed
eggs in July and August. The pattern of GSI values
suggest that both sexes rest during late autumn
through to winter months.

Spawning period for the species, was reported to
be between April and July in the Turkish coasts

[13,15], and between February and August in the
Oman Gulf [14]. It appears that the spawning period
for the Atlantic lizardfish is different in various
geographical regions and that this might be due to
different factors in these regions.

Monthly changes in Kf values (table 2) indicates a
similar trend to those of GSI, which shows a little
fluctuation which was more obvious in females than
males. These values reflects the changes in the
environmental conditions and food availability. These
changes are more pronounced in females than in
males, due to the changes that occur during the
reproduction period and subtraction of eggs weight
[4].

Monthly changes of HSI values (table 3) indicate
relatively high values during the period preceding the
stage of eggs release (i.e. from February to July)
which can be explained by the consumption the liver
nutritive substances and directing the body's energy to
egg production. The highest value of HSI was
obtained in June, as the fish stored excess food in the
liver, which increased the values of HSI. Similarly,
the lowest value was in March (table 3). The value of
HSI increases prior to egg-laying season and begins
to decline afterward.

Table (1): Gsi changes of s. saurus during the study period

All Individuals Females Males

Date No. Mean + SD No. Mean + SD No. Mean + SD
January 0 0 0 0 0 -
February 9 1.71+0.81 6 2.14+0.61 3 0.85+0.21
March 13 1.10+0.94 6 1.49+0.90 7 0.76+0.90
April 8 2.81+1.74 6 3.15+1.85 2 1.80+1.18
May 17 5.96+3.91 10 8.66+2.71 7 2.11+0.68
June 16 7.64+4.42 13 8.95+3.80 3 1.94+0.38
July 15 8.00£3.78 11 9.79+2.40 4 3.06+1.76
August 3 3.98+0.66 0 0 3 3.98+0.66
September 2 3.41+£3.23 1 5.708 1 1.126
October 24 3.74+3.27 11 6.05+2.53 13 0.58+0.20
Npvember 14 2.80+2.83 6 5.54+2.27 8 0.76+0.20
December 15 0.52+0.17 10 0.61+0.11 5 0.33+0.11

Table (2): Kf changes of s.saurus during the study period
All Individuals Females Males
Date
No. Mean + SD No. Mean = SD No. Mean = SD

January 0 0 0 0 0 0
February 9 0.7£0.05 6 0.70+0.06 3 0.69+0.04
March 13 0.64+0.04 6 0.63+0.01 7 0.65+0.06
April 8 0.67+0.05 6 0.68+0.05 2 0.65+0.01
May 17 0.67+0.04 10 0.65+0.04 7 0.69+0.04
June 16 0.65+0.03 13 0.64+0.03 3 0.69+0.03
July 15 0.67+0.03 11 0.67+0.03 4 0.67+0.01
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August 3 0.65+0.05 0 0 3 0.65+0.05
September 2 0.72+0.01 0.71 1 0.73
October 24 0.65+0.02 11 0.63+0.02 13 0.67+0.02
Npvember 14 0.66+0.03 6 0.66+0.02 8 0.67+0.03
December 15 0.64+0.02 10 0.64+0.02 5 0.64+0.01
Table (3): Hsi changes of s. saurus during the study period
Date All Individuals Females Males
No. Mean + SD No. Mean + SD No. Mean + SD

January 0 0 0 0 0 -
February 9 3.40£1.25 6 2.14+1.24 3 3.77£1.45
March 13 1.75+0.34 6 1.49+0.16 7 1.90+0.39
April 8 2.80+£1.54 6 3.15+£1.75 2 2.23+0.67
May 17 3.07+£0.90 10 8.66+0.87 7 2.46+0.54
June 16 3.16+1.16 13 8.95+1.07 3 1.84+0.22
July 15 3.03+0.82 11 9.79+0.43 4 1.97+0.67
August 3 2.39+0.26 0 0 3 2.39+0.26
September 2 1.98+0.61 5.70 1 1.54
October 24 2.03+0.95 11 6.05+1.11 13 1.70+0.29
Npvember 14 1.93+0.82 6 5.54+0.86 8 1.62+0.68
December 15 1.87+0.33 10 0.61+0.3 5 1.91+0.43

Fecundity:

Monthly changes of fecundity values are shown in
table 4. Fecundity characterized higher in fish
compared to other vertebrates, and vary depending on
the environmental conditions in terms of availability
of food. We found that, where nutrients are available
in environments, the fecundity becomes higher
compared to that of the poor areas. Fecundity is also

related to the size, length and age of the fish, where it
increases to a certain age and decreases afterward [2].
Absolute and Relative Fecundity were calculated as
64967.5 egg/individual and 929.6egg/g respectively.
Standard length and weight of these individuals
ranged from 13.7 to 25.7cm and 25.01 to 164.51g
respectively.

Table (4): Relative and absolute fecundity changes of female s. saurus during the research period

Date Standard Empty Absolute Relative
length weight Fecundity Fecundity
February 21.158 105.3 55791.66 340
April 19.873 82.952 67594.5 662
May 18.958 68.133 109742.44 1349
June 20.3 85.065 79686.77 803.73
July 18.195 61.84 85929.5 1328.06
September 16.3 45.9 37990.00 827.67
October 16.376 41.929 39498.22 923.41
November 15.503 37.185 43507.33 1203.59
Average 17.77 61.61 64967.5 929.6

Female fish constituted 58.8% of the total number
of individuals (table 5). The average females weight
and standard length were 57.337+28.484g and
16.508+5.776 cm respectively.

The percentage of males was 41.2%, and the average
males weight and standard length  were
52.433+20.354g and 16.881+2.124cm respectively,
and there were no morphological differences (size
and color) between males and females.

ISSN: 2394 - 2568 http://www.internationaljournalssrg.org Page 17



www.internationaljournalssrg.org

SSRG International Journal of Agriculture & Environmental Science (SSRG-1JAES) — Volume 7 Issue 2 — Mar — April 2020

Table (5): Percentage of males and females of s. saurus during the study period

Females Males
Total

P2t | number | qundard | A9 | o | o | stndara | AT | o | o

length Weight length Weight
January 0 0 0 0 0 0 0 0 0
February 9 18.46+0.93 | 58.75+8.22 6 66.7 17.32+0.80 50.338+8 3 | 333
March 13 19.87+1.60 82.95+19 6 46.2 18.43+£2.71 63.77+24.47 7 53.8
April 8 18.95+1.58 | 68.13+15.94 6 75.0 16.72+£1.95 51.714+17.83 2 25.0
May 17 20.3£3.04 85.06+38.17 10 58.8 18.06+1.25 63.08+13.46 7 41.2
June 16 18.19+2.09 | 61.84+20.57 | 13 | 81.3 15.73+0.77 39.62+6.02 3 | 188
July 15 0 0 11 | 733 18.50+0.03 66.36+1.55 4 | 267
August 3 16.3+0 45.9+0 0 0.0 14.75+0 35.52+0 3 100
September 2 16.374#1.67 | 41.92+13.63 | 1 | 50.0 | 15.11+0.68 36.45+4.69 1 | 50.
October 24 15.50+0.92 37.18+7.43 11 458 14.20+0.87 30.02+6.11 13 | 54.2
Npvember 14 16.45+0.84 43.64+7.16 6 42.9 15.43+£1.15 39.26+8.22 8 57.1
December 15 21.15+2.48 | 105.3+46.20 10 66.7 21.38+0.45 100.60+17.62 5 33.3
Total 136 80 | 58.8 56 | 41.2

Determination of length at sexual maturity have a
great importance in determining the net openings size
which should be used. The results showed that, in the
length group 15.6 to 17.5 cm, 50% of the females

were sexually mature, while in males 47% of
individuals were sexually mature in the length group
16 to 17.9cm (table 6). Therefore we can note that
females mature at lower lengths than males

Table (6): Number and percentage of mature individuals of each longitudinal groups of s. saurus males and femals

Longitudinal Average standard No. Mature %Mature
Gender No. length i .
groups (cm) Individuals Individuals
(cm)
13.5-15.5 7 14.737 3 42.86
15.6-17.5 30 16.540 15 50
Females 17.6-19.5 21 18.663 14 66.67
19.6-21.5 13 20.264 9 69.23
21.6-25.8 9 23.318 9 100
12.5-145 13 13.811 0 0
14.6-15.9 16 15.324 1 6.25
Males
16-17.9 17 17.103 8 47.06
18-21.9 10 19.816 8 80
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appeared to take place from May until August. It
might be that the resting period of the Atlantic
lizardfish begins during late autumn through to
winter months, and it is different in various
geographical regions and that this might be due to
different factors in these regions
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