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ABSTRACT 

Age, growth, and mortality of Terapon puta were studied from a small scale fishery of 

Bardawill lagoon, (North Sinai, Egypt). 2777 specimens (6.9 to 17.5 cm total Length and 

14.1 to 55.9 g total weight), were collected from April to December, 2016. The relationship 

between length  and weight was W = 0.0186L
2.7809

. Age was determined by otoliths and age 

groups 0 to 4 years were observed. Growths in length and weight at the end of each year were 

calculated.  The growth parameters of von Bertalanffy equation were calculated as (L∞ = 

18.50, K = 0.3554 yr
-1

 and t0 = -1.15 yr
-1

). Growth performance index was calculated (φ = 

2.08 for length and φ= 0.75 for weight). Mortality rates were 0.90 yr
-1

, 0.35 yr
-1

and 0.55yr
-1

 

for total, natural and fishing mortality, respectively. The currently exploitation rate E = 0.61. 

The probability of capture (Lc50 = 12.7). The higher of fishing mortality verses natural 

mortality observed for T. puta indicates that its stock was overexploited in Bardawill lagoon. 
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INTRODUCTION 

Bardawil lagoon is one of the most important fishing grounds in Egypt, since it is the 

largest and almost free of pollution lagoon (El-Bokhty and El-Aiatt, 2014; Fanos et al., 1994;  

Mehanna et al., 2011).  It is an important source of local and economic fishes in North Sinai, 

and it plays an essential role in the fish production in Egypt, where it produces very 

economically important species of fishes such as sea bass, sea bream, sole, grey mullet, eel, 

meager and white grouper (GAFRD, 2012). One of the species that requires the most urgent 

attention is Small-scaled terapon, Terapon puta (Family: Terapontidae), which despite being 

quite abundant in Bardawill lagoon fisheries, could be very deleterious to the local population 

densities. 

The present work is the first attempt to assess the stock of T. puta in Bardawill lagoon 

and aims at developing an appropriate Management plan to maintain this valuable fish 

resource. 

 

MATERIALS AND METHODS 

The Bardawil lagoon (Fig. 1) covers an estimated area of 136,318 Feddan with a 

maximum length of 95 Km and a maximum width of 22 Km, the water depth ranges from 0.5 

to 3 m (GAFRD, 2015). Three openings connect the lagoon with the sea; two artificial 

openings at the West side (Boughaz I and Boughaz II) and one natural opening at the East 

(El-Zaranik). The fishing in the lagoon is seasonal starting in April and extends to the end of 

December (Mehanna et al., 2011). 
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Fig. (1): Map of the study area Bardawil lagoon, Egypt. 
 

Monthly, random samples (2777 fish ranging from 6.9 to 17.5 cm TL) of small scaled 

terapon (Terapon puta) were collected from well mixed catches during the fishing season 

2010. The total length was measured to the nearest millimeter and total the total weight was 

measured to the nearest 0.1 g.  

 

Age determination: 

For age determination, the otoliths were removed from 1209 specimens. In the 

laboratory, the otoliths were cleaned and stored dry in labeled vials. Annual rings on otoliths 

were counted using an optical system consisting of Nikon Zoom-Stereomicroscope focusing 

block, Heidenhain's electronic bi-directional read out system VRX 182, under transmitted 

light. The total radius of the otolith "S" and the distance between the focus of the otolith and 

the successive annuli were measured to the nearest 0.001 mm.  

Lengths by age were back-calculated using (Lee's, 1920) equation:  

Ln = (Sn/S) L, where: Ln = is length of fish at age “n “, Sn = is magnified otolith radius to “n 

“annulus, S = is magnified total otolith radius, L = is fish length at capture. 

 

Length-weight relationship: 

The relation between the total length (L) and total weight (W) was computed using the 

formula of Le Cren (1951) (W = a L
b
, where:  a and b are constants whose values were 

estimated by the least square method). 

 

Von Bertalanffy growth parameters: 

Theoretical growth in length and weight was obtained by fitting the von Bertalanffy 

growth model, using the Gulland and Holt (1959) method. Von Bertalanffy (1949) for 

theoretical growth in length can be written in the form :  

Lt = L [(1 – e –k (t – t0)] 

Wt = W [(1 - e 
- K (

t – t0
)
] 

n
 

Where: Lt = the length at age t , L = the asymptotic length at t, K = growth coefficient and 

t0 = age at which the length is theoretically nil, W= asymptotic weight, n=constant of length-

weight relationship.  
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Growth performance index (φ) : 

The growth performance index (φ) was estimated as: 

φ= log K + 2 log L∞  

φ= log K + 2/3 log W∞  

Where: K and L∞ are parameters of von Bertalanffy) (Pauly and Munro, 1984). 

 

Mortality coefficients: 

The total mortality (Z): 

It was calculated for Terapon puta fish with the following six methods: 

1- Chapman and Robinson formula (1960) : 

  S = T / ( N – 1) + T   &   Z=-LN (S) 

Where:  

T = N1 + 2 N2 + 3 N3 + …..x Nx  

 N = No + N1 + N2 + ……Nx  

No is the number of fish in age – group I  

N1 is the number of fish is age – group II  

N2 is the number of fish is age – group III  

Nx is the number of fish in age – group IV. 

2- Modified Jackson (1939) Formula:  

S = (N2 + N3 + …….Nx /  N) 1/2  

Z=-Ln (S). 

3- Heinke Formula (1913): 

 S = ( N - No) /  N   &  Z=-Ln (S). 

4- Coded mean age:  

S = X` / 1 + X` & Z=-Ln (S)      

 Where X` = T /  N   

5- The Powell- Wetherall method (Powell, 1979) discussed in (Wetherall et al., 1987): 

 Z=1- k. 

6- Estimation of Z from a linearized catch curve based on age composition data  

            Z=-b. 

 

Natural mortality coefficient (M): 

It was calculated by three methods:   

1- Ursin formula (1967) :  

M=W′ 
(-1/3)

  

Where: W′: is average weight of fish in the catch. 

2- Hoenig’s method, 1983):  

 M=3/tmax   & tmax =3/k 

3-  Lorenzen formula (1996):   

  M=3W′ 
(-.288)

 

 

Fishing mortality coefficient (F): 

It' was calculated as F=Z-M  

 

Exploitation rate (E):  

The value of (E) was calculated after Gulland (1971) where E = F/Z. 
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RESULTS AND DISCUSSION 

Age and growth: 

In the present study the total length of combined sexes of the investigated specimens of 

T. puta varied from 6.9 to 17.5 cm with weights ranging between 4.1 and 55.9 g. It was used 

to estimate the Length – weight relationship (Fig. 2). The Length-weight equation was 

estimated as:W = 0.0186 L
2.7809 

(r
2
 = 0.9402). The relationship equation showed a negative 

allometric in which b= 2.7809.These result agrees with that of Sabrah et al. (2016) who 

found that, the value of (b) equals 2.72 for T. puta in Great Bitter Lake. On other hand, the 

(b) value in this study was lower comparing with previous studies in Suez Bay ((b=3.14 ) and 

Lake Timsah (b= 3.0240) as recorded by Sabrah et al., 2016) and Abu El-Nasr and El-

Drawany (2017).While, these results were higher than that recorded for T. puta (b= 0.9328) 

by Ahmed and Benzer (2015) in Karachi Fish Harbour. 

The (b) values in fish is species specific and varies with sex, age, seasons, physiological 

conditions, growth increment and nutritional status of fish, health, habitat, nutrition, 

environmental conditions (such as temperature and salinity), area, degree of stomach fullness, 

differences in the length range of the caught specimen, maturity stage and techniques of 

sampling fishing gear (Tesch, 1968; Le Cren, 1951; Bagenal and Tesch, 1978). In the present 

study, environmental or habitat factors were not analyzed, but the results indicated that, the 

environmental condition of Bardawil lagoon is suitable for T. puta.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (2). Length- weight relationship of T. puta in Bardawill lagoon during fishing 

season 2016. 

 

The age of T. puta was determined by the annual rings of otolith of 1029 specimens. 

Four age groups were observed. The average back-calculated lengths of small scaled terapon 

are given in Table (2) as were 9.89, 12.53, 14.23 and 15.58 cm for the 1
st
, 2

nd
, 3

rd
 and 4

th
 year 

of life, respectively. The highest annual increment occurred during the first year of life, while 

a noticeable decrease was observed in the second year, reaching to minimal value during the 

fourth year of life (Fig. 3). 
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Table (2): Back-calculation lengths at the end of different life years T. puta in Bardawil 

lagoon during season, 2016. 

 

Age 
No. of 

fish 

observed 

length (cm) 

observed 

weight (gm) 

Average back calculated lengths 

at the end of each year (cm) 

0 39 8.37 7.03 I II III IV 

I 502 11.21 15.60 9.89 
   

II 430 13.36 25.11 10.51 12.53 
  

III 168 14.70 33.22 10.49 12.72 14.23 
 

IV 70 15.93 44.86 10.35 12.49 14.2 15.58 

 
1209 

 
Increment 9.89 2.64 1.70 1.35 

  

 

 

 

 

 

 

 

 

 

 

Fig. (3). Growth and annual increment in length of T. puta during fishing season, 2016. 

 

Age reading indicated that attain their highest growth rate in length wasduring the 

first year of life, after which a gradual decreased in growth increment was observed with 

further increase in age. Table (3) summarized the lengths by age of T. puta in lake Timsah 

and Bardawil lagoon. 

 

 

Table (3). Increment of length (cm) at age of life of T. puta in lake Timsah and Bardawil 

lagoon. 

Regions 
Increment  in length of Age (cm) 

Authors 
I II III IV 

Lake Timsah 9.43 2.67  2.55 1.32 
Abu El-Nasr and 

El-Drawany, 2017 

Bardawil Lagoon 9.89 2.64 1.70 1.35 The present study  

 

Back-calculation weights at the end of each year of life of T. puta from Bardawill 

lagoon were estimated by applying the length-weight relationship. Table (4) indicates the 

calculated weight of T. puta at the end of each year of life. Figure (4) showed the growth and 

annual weight increment in fishing season 2016. 

The results in these tables showed that the weight increased successively and reached 

its maximum at group IV up to 38.51 gm. Our results were disagreement with that results 

which obtained by (Abu El-Nasr and El-Drawany, 2017) of the same species in Lake Timsah, 

(Egypt) where the author found that the back calculated weight were 13.27, 32.41, 52.02 and 
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69.67 gm for ages 1
st
, 2

nd
, 3

rd
 and 4

th
 years respectively. The lower growth in this study may 

be related to the higher salinity during this work. 

 

Table (4): Back-calculation weight at the end of different life years T. puta in Bardawil 

lagoon during season, 2016 .  

Age 
No of 

fish 

Observed 

length 

(cm.) 

Observed 

weight (g.) 

Average back calculated lengths 

at the end of each year (cm) 

0 39 8.37 7.03 I II III IV 

I 502 11.21 15.60 10.89 
  

  

II 430 13.36 25.11 12.89 21.02 
 

  

III 168 14.70 33.22 12.82 21.93 29.95   

IV 70 15.93 44.86 12.34 20.85 29.78 38.51 

 
1209 

 
Increment 10.89 10.13 8.94 8.56 

 

 

 

 

 

 

 

 

 

 

 

Fig. (4). Growth and annual increment in weight of T. puta during season, 2016. 

 

The growth parameters of von Bertalanffy for small scaled terapon T. puta were as 

follow;  L∞ = 18.50,  K = 0.3554 year
-1

 and t0 = -1.15 year
-1

.  

The von Bertalanffy growth models for length and weight of T. puta were estimated to 

be as follow: 

Lt =18.50 (1 - e 
- 0.3554 (t + 1.1522)

)  

Wt = 62.11 [(1 - e 
- 0.3554 (t + 1.1522)

)] 
2.7809

. 

Mcllwain et al. (2005) mentioned that the differences in growth parameters were due 

to age, sex, maturity and sampling period for the same species.  

Growth performance index (φ) of the same species reflects its adaptations to the 

environment factors. The obtained results indicated that the growth performance index of T. 

puta was 2.085 for length and 0.7380 for weight. Sabrah et al, (2016) estimated  φ for the 

same species in Suez Bay, Great Bitter Lake and Lake Timsah to be 2.18, 2.26 and 2.22, 

respectively. 

The φ in this study was higher than that estimated by Abu El-Nasr and El-Drawany, 

(2017) in Lake Timsah, (Egypt) where they found that, the φ for the same species equals 

1.73.Thus, it could be reported that the environmental condition of Bardawil lagoon is better 

for the growth of T. puta under study. Such differences may be attributed partially from the 

different techniques used, but more likely reflect slight environmental differences such as 

food availability, Salinity and temperature (El -Ganainy and Ahmed, 2002). 
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Table (4): Growth parameters recorded in previous and present studies. 

Locality 
Growth parameters 

Authors/year 
L∞ K T0 Φ 

Suez Bay 13.1 0.88 - 2.18 Sabrah et al., 2016 

Great Bitter Lake  17.5 0.6 - 2.26 Sabrah et al., 2016 

Lake Timsah 15.5 0.7 - 2.22 Sabrah et al., 2016 

Lake Timsah 20.13 0.13 -1.11 1.73 El-Nasr and El-Drawany, 2017 

Bardawill lagoon 18.5 0.36 -1.15 2.8 The present study 

 

Mortalities and exploitation rate 
  The total mortality (Z) was calculated for Terapon puta fish with six 

methods and the average obtained (Z) was 0.71 for combined sexes in Bardawil 

lagoon during the fishing season 2016.  

  The natural mortality coefficient (M) was calculated by three methods and 

the average obtained (M) was 0.33 for combined sexes in Bardawil lagoon in the 

fishing season 2016.  

  The calculated fishing mortality (F) of Terapon puta was 0.38 for combined 

sexes in Bardawil lagoon during the same fishing season 2016. 

The present results disagree with the results obtained by (Abu El-Nasr and El-Drawany, 

2017) (Z=1.63, M=0.43 and F= 1.20 year
-1

) for the same species in the Lake Timsah, (Egypt). 

This difference can be explained by a very high fishing effort and a high natural mortality. 

Concerning mortality estimates, comparison is difficult because of scarcity of data and the 

total mortality coefficient is not a species-specific parameter, but an area specific parameter. 

These results could be explained by a high predation or other natural causes affecting fry and 

juveniles. Mortality parameters depend on both physiological factors (disease, old age, etc.), 

environmental factors (temperature, currents ...) (Christensen and Pauly, 1997). 

Exploitation rate (E) was estimated as E=F/Z =0.53. (Gulland, 1971) suggested that the 

optimum exploitation rate for any fish stock is about 0.5 at F=M and more recent, (Pauly, 

1987) proposed a lower optimum F that equal to 0.4 M, so the values of fishing mortality and 

exploitation rate were relatively high indicating a high level exploitation. 
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 البردويل، شوال سيناءفى بحيرة العور، النوووالنفوق لأسواك الشخرم 

 

جابر دسوقى
1

أشرف عبذ الرحون،  
2

  ، هحوذ سالن
1 

، عطيه عور
3 ، 

 سواح أحوذ
2

 

 وانًصاَذ انًؼهذ انمىيً نؼهىو انثحاس- 3انًؼًم انًشكضي نهثشوج انسًكُح، - 2جايؼح انؼشَش ، - 1

 

الوستخلص 

ػُُح فً 2777ذى ذجًُغ . اجشٌ هزا انثحث نذساسح انؼًش، انًُى وانُفىق لاسًان انشخشو تًُخفض انثشدوَم

 سى 17.5 انً 6.9َاط أطىال انؼُُاخ فكاَد ذرشاوح يٍ قذى . 2016انفرشج يٍ اتشَم حرً دَسًثش خلال يىسى صُذ 

 يجًىػاخ ػًشَح تانًُخفض ذى ذحذَذها ػٍ طشَك 4أوضحد انذساسح أٌ هُان .  جى55.9 انً 4.1يماتم الأوصاٌ يٍ 

لشاءج حصاج الارٌ وحسثد يؼذلاخ انًُى فٍ الأطىال انًماتهح نهًجًىػاخ انؼًشَح انًخرهفح تطشَمح انحساب انؼكسٍ ػهً 

لُى يؼايلاخ . انشاتؼه ػهً انرشذُة، انثانثح و انثاَُح ، ػُذ َهاَح انسُح الأون15.58ًو 14.23، 12.53، 9.89انُحى انرانٍ

= سُح وانؼًش انصفشٌ  /0,3554=  سى، يؼايم انًُى 18,50= انطىل ػُذ يالاَهاَح : انًُى نفىٌ تُشذلاَفً كاَد كانرانٍ

انُفىق انكهً : أيكٍ حساب يؼذلاخ انُفىق ػهً انُحى انرانٍكًا .  نهىص0.75ٌ نهطىل و 2.08= كفاءج انًُى .  سُح1.15-

انطىل ػُذ أول صُذ . 0,61= سُح و يؼذل الاسرغلال  /0,55= انُفىق تانصُذ  . 0,35= ،انُفىق انطثُؼٍ 0,90= 

 اٌ ذشُشإنً T.puta فٍ نىحظد انرٍ انطثُؼُح تانىفُاخ يماسَح انصُذ فٍ انىفُاخ يؼذلاخ واسذفاع سى 12.7حىانٍ

. تحُشجانثشدوَم َؼاًَ يٍ صَادج انصُذ انجائش نه فً انًخضوٌ

 

 

 

 

 

 


