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Abstract 

During the last years, the price of Octopuses in the national and 

international markets increased spectacularly. Due to the high demand and 

the attractive selling price of Octopus, most of fishermen reach to overfish. 

The present study aimed to give information about biological characters of 

Amphioctopus aegina and A. membranaceus as well as its population 

parameters (species composition, morphometric relationships, reproduction, 

age and growth, and population structure). This information’s would help in 

Suez Gulf management purpose to maintain the stock of this valuable 

resource. 

In the present study, the fishing effort fluctuated greatly from season to 

another between a minimum value of 1118 landings during the fishing season 

2012/2013 and a maximum value of 1852 landings during 2019/2020 with an 

average value of 1592 landings throughout the eight years. 

The species composition of Octopus caught from the Gulf of Suez were 

comprised to four species; Amphioctopus aegina, Amphioctopus 

membranaceus, Octopus cyanea and Macrotritopus defilippi, (Fig. 9).  

A. aegina and A. membranaceus were by far the most abundant among 

Octopus catch in the Gulf of Suez, constituting more than 91% of the catch. 

All morphometric relationships for growth have a negative allometric 

growth, except those of DML with LAL, TL and SAL which were positive 

allometric growth for males and females for both A. aegina and  

A. membranaceus. 
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The sex ratio (M: F) were 1: 1.03 and 1: 1.46 for A. aegina and  

A. membranaceus, respectively. Five maturity stages for both sexes of  

A. aegina, four maturity stages for males and five maturity stages for females 

of A. membranaceus were recorded. Two peak of spawning has been 

recorded, the first occurred in March-April and the second spawning was in 

September-October for both species. Length at first sexual maturity (Lm) of 

A. aegina was 6.4 and 7.0 cm DML for males and females, respectively.  

For A. membranaceus it was 3.7 and 3.9 cm DML for males and females, 

respectively. 

Ageing of A. aegina and A. membranaceus revealed three different age 

groups, and the main bulk of the catch was represented in the second age 

group for the two species. Von Bertalanffy growth constants were determined 

as; L∞= 11.76 cm DML, K= 0.39 year
-1

, t0= 0.11 year
-1

 and Ø= 1.73 for A. 

aegina, and L∞= 11.47 cm DML, K= 0.45 year
-1

, t0= 0.33 year
-1

 and Ø= 1.77 

for A. membranaceus. The total mortality (Z), natural mortality (M), fishing 

mortality (F) and exploitation rate (E) were calculated as 2.87, 1.17, 1.70 and 

0.59 year
-1

, respectively for A. aegina, and 2.70, 1.29, 1.41 and 0.52 year
-1

, 

respectively for A. membranaceus. The length at recruitment (Lr) of  

A. aegina and A. membranaceus was 1.9 and 2.4 cm DML, that 

corresponding to age (tr) of 0.56 and 0.85 year, respectively. Length at first 

capture (Lc) was 6.28 and 4.05 cm DML for A. aegina and A. membranaceus, 

respectively, and the age at the first capture (tc) was 2.07 and 1.46 years, 

respectively. 

This work is very important for fisheries management in the Gulf of 

Suez, where, gives us satisfactory information of the current situation for 

Octopus stock with some recommendations to reduce the exploitation rates 

for some Octopus species. 



V 

 

                                                       Contents 

Title Page 

Acknowledgment    I 

Abstract III 

Contents V 

List of Tables VIII 

List of Figures X 

List of Abbreviations XV 

1. INTRODUCTION.…………………………………………...... 1 

2. REVIEW OF LITERATURE ………………………………… 7 

3. MATERIALS AND METHODS .………………………….…. 32 

3.1. Study Area ……………………………………………………. 32 

3.2. Collection of Fishery Data ……………………………………. 33 

3.3. Sampling ………………...……………………………………. 33 

3.4. Biological Studies ………………………………………..…… 33 

     3.4.1. Identification of samples ……………….………………... 33 

     3.4.2. Morphometric measurements ……………………………. 34 

     3.4.3. Morphometric analysis …………………..………………. 35 

     3.4.4. Length frequency distribution ……………………….…… 36 

     3.4.5. Reproduction ……………………………………………... 37 

           3.4.5.1. Sex ratio ………………………..……………………  37 

           3.4.5.2. Maturity stages ………………………………………  37 

           3.4.5.3. Monthly variations in maturity stages …………...….  38 

           3.4.5.4. Gonado-Somatic Index (GSI) ………….……………  38 

           3.4.5.5. Length at first sexual maturity (Lm) ….……………...  38 

3.5. Methodology of Ageing ……….………………………………..  39 

       3.5.1. Age determination ………………………………………..  39 

       3.5.2. Estimation of growth parameters ……………..………….  39 



VI 

 

       3.5.3. Estimation of growth performance index (Ø) …………… 42 

3.6. Population Structure …………………...………...……………... 42 

       3.6.1. Mortalities …………………………….…………………. 42 

               3.6.1.1. Total mortality coefficient (Z) …….…………..…. 42 

               3.6.1.2. Natural mortality coefficient (M) ………………… 43 

               3.6.1.3. Fishing mortality coefficient (F) …………………. 43 

       3.6.2. Exploitation rate (E) ………………………………………….. 44 

       3.6.3. Survival rate (S) ……………………....…………………. 44 

       3.6.4. Annual mortality rate (A) ………...…………………….... 44 

       3.6.5. Length and age at recruitment (Lr & tr) ………………….. 44 

       3.6.6. Length and age at first capture (Lc & tc) ……………........ 44 

4. RESULTS AND DISCUSSION ………………………………... 45 

4.1. Fisheries Studies ……………………………....………………... 45 

      4.1.1. Catch statistics ……………….………………………........ 45 

      4.1.2. Fishing effort and catch per unit fishing effort (CPUE) …. 49 

4.2. Biological Studies ……………………………………………… 55 

      4.2.1. Species composition …..……….…………………………. 55 

      4.2.2. Morphometric measurements …………………………….. 59 

      4.2.3. Morphometric relationships ……………………………… 64 

      4.2.4. Length-frequency distribution …………………….……... 85 

      4.2.5. Reproduction ……………………………….…………...... 91 

              4.2.5.1. Sex ratio …………………………………………... 91 

              4.2.5.2. Maturity stages ……………...…………………….. 97 

              4.2.5.3. Monthly variations in maturity stages …………….. 99 

              4.2.5.4. Gonado-Somatic Index (GSI) ……...……………... 104 

              4.2.5.5. Length at first sexual maturity (Lm) …….………… 109 

  



VII 

 

4.3. Age and Growth ……………………………………………… 116 

      4.3.1. Age determination ……………………………………… 116 

      4.3.2. Determination of growth parameters (L∞, K and t0) …… 119 

      4.3.3. Estimation of growth performance index (Ø) …………... 121 

4.4. Population Structure …………….…………………………….. 123 

      4.4.1. Mortalities ……………...………………………………... 123 

              4.4.1.1. Total mortality coefficient (Z) ...………………..... 123 

              4.4.1.2. Natural mortality coefficient (M) …..…………..... 

              4.4.1.3. Fishing mortality coefficient (F) ………..……….. 

      4.4.2. Exploitation rate (E) …………………………………….. 

      4.4.3. Survival rate (S) ……………...………………………….. 

      4.4.4. Annual mortality rate (A) ……………..…………………. 

      4.4.5. Length and age at recruitment (Lr & tr) …………..……… 

      4.4.6. Length and age at first capture (Lc & tc) …………..……... 

123 

123 

123      

124 

124 

127 

128 

5. CONCLUSION AND RECOMMENDATIONS ……………… 131 

6. SUMMARY ………………………….…………….….…………    133 

7. REFERENCES …………………………….…………….….…... 138 

ARABIC SUMMARY ………………………………….…...……...  

            

 

 

 

 

 

 

 



VIII 

 

List of Tables 

No. Title Page 

1 

Total trawl catch and catch of the Octopus in the Gulf of 

Suez during the fishing seasons 2012/2013 to 2019/2020.  
46 

2 

Total trawl catch and catch of the Octopus in the Gulf of 

Suez during 2017/2018. 
48 

3 

Total trawl catch, effort and catch per unit effort (CPUE) 

for total trawl fishery in the Gulf of Suez from the fishing 

season 2012/2013 to 2019/2020. 

50 

4 

Octopus catches, effort and catch per unit effort for 

Octopus fishery in the Gulf of Suez from 2012/2013 to 

2019/2020. 

52 

5 

The species composition of Octopus population from the 

Gulf of Suez during the period of sampling. 
57 

6 

Mean, SE, SD, minimum and maximum values of the 

morphometric parameters (DML, MW, HL, HW, LAL, TL, 

SAL, VML, FL and TW) for A. aegina. 

61 

7 

Mean, SE, SD, minimum and maximum values of the 

morphometric parameters (DML, MW, HL, HW, LAL, 

TL, SAL, VML, FL and TW) for A. membranaceus. 

62 

8 

Morphometric relation parameters and related statistics for 

some Octopus species collected from different locations. 
83 

8 

cont. 

Morphometric relation parameters and related statistics for 

some Octopus species collected from different locations. 
84 

9 

Monthly variations in sex ratios of A. aegina and A. 

membranaceus collected in the period from September 

2017 to April 2018. 

92 

  



IX 

 

10 

Sex ratio for A. aegina in relation to dorsal mantle length 

from the Gulf of Suez during 2017/2018. 
94 

11 

Sex ratio for A. membranaceus in relation to dorsal mantle 

length from the Gulf of Suez during 2017/2018. 
95 

12 

Gonad-somatic index for A. aegina (males and females) 

from the Gulf of Suez in the period from September 2017 

to April 2018, and their standard deviation. 

105 

13 

Gonad-somatic index for A. membranaceus (males and 

females) from the Gulf of Suez in the period from 

September 2017 to April 2018, and their standard deviation.  

106 

14 

Total number and percentage of immature and mature 

males and females of A. aegina for length group during 

the spawning season (2017/2018) from Suez Gulf. 

110 

15 

Total number and percentage of immature and mature 

males and females of A. membranaceus for length group 

during the spawning season (2017/2018) from Suez Gulf. 

112 

16 

Computed mean length (cm), standard deviation (SD), No. 

of individuals (N) and separation index (SI) of each age 

group using Bhattacharya’s method for population of A. 

aegina from the Gulf of Suez during 2017/2018. 

116 

17 

Computed mean length (cm), standard deviation (SD), No. 

of individuals (N) and separation index (SI) of each age 

group using Bhattacharya’s method for population of A. 

membranaceus from the Gulf of Suez during 2017/2018. 

117 

18 

The parameters of von Bertalanffy growth model of A. 

aegina from the Gulf of Suez during 2017/2018. 
120 

19 

The parameters of von Bertalanffy growth model of A. 

membranaceus from the Gulf of Suez during 2017/2018. 
121 

 



X 

 

List of Figures 

No. Title Page 

1 Map showing Gulf of Suez. 32 

2 

Some raw measure delineation points of common Octopus 

species from the Gulf of Suez. 
35 

3 
Total trawl and Octopus catch (ton) in the Gulf of Suez from the 

fishing season 2012/2013 to 2019/2020. 
47 

4 

Total trawl and Octopus catch (ton) in the Gulf of Suez during 

the fishing season 2017/2018. 
49 

5 

Total trawl catch and effort (number of landings) in the Gulf of 

Suez form the fishing season 2012/2013 to 2019/2020. 
51 

6 

Catch per unit effort for total trawl fishery in the Gulf of Suez 

form the fishing season 2012/2013 to 2019/2020. 
51 

7 

Octopus catch and fishing effort from the Gulf of Suez during the 

fishing seasons from 2012/2013 to 2019/2020. 
53 

8 

Catch per unit effort for Octopus caught by trawling in the Gulf 

of Suez from the fishing season 2012/2013 to 2019/2020. 
53 

9 

Octopus species were recorded from the Gulf of Suez during the 

period of study (from Sep. 2017 to Apr. 2018). 
56 

10 

Species composition (Wt) of the Octopus population from the 

Gulf of Suez during the period of sampling. 
58 

11 

Species composition (No.) of the Octopus population from the 

Gulf of Suez during the period of sampling. 
58 

12 

Dorsal mantle length and mantle width relationship for males and 

females of A. aegina from the Gulf of Suez during 2017/2018. 
65 

13 

Dorsal mantle length and head length relationship for males and 

females of A. aegina from the Gulf of Suez during 2017/2018. 
65 



XI 

 

14 

Dorsal mantle length and head width relationship for males and 

females of A. aegina from the Gulf of Suez during 2017/2018. 
67 

15 

Dorsal mantle length and long arm length relationship for males 

and females of A. aegina from the Gulf of Suez during 

2017/2018. 

67 

16 

Dorsal mantle length and total length relationship for males and 

females of A. aegina from the Gulf of Suez during 2017/2018. 
68 

17 

Dorsal mantle length and short arm length relationship for males 

and females of A. aegina from the Gulf of Suez during 

2017/2018. 

68 

18 

Dorsal mantle length and ventral mantle length relationship for 

males and females of A. aegina from the Gulf of Suez during 

2017/2018. 

70 

19 

Dorsal mantle length and funnel length relationship for males and 

females of A. aegina from the Gulf of Suez during 2017/2018. 
70 

20 

Dorsal mantle length and total weight relationship for males and 

females of A. aegina from the Gulf of Suez during 2017/2018. 
71 

21 

Dorsal mantle length and mantle width relationship for males and 

females of A. membranaceus from the Gulf of Suez during 

2017/2018. 

73 

22 

Dorsal mantle length and head length relationship for males and 

females of A. membranaceus from the Gulf of Suez during 

2017/2018. 

73 

23 

Dorsal mantle length and head width relationship for males and 

females of A. membranaceus from the Gulf of Suez during 

2017/2018. 

74 

  



XII 

 

24 

Dorsal mantle length and long arm length relationship for males 

and females of A. membranaceus from the Gulf of Suez during 

2017/2018. 

74 

25 

Dorsal mantle length and total length relationship for males and 

females of A. membranaceus from the Gulf of Suez during 

2017/2018. 

76 

26 

Dorsal mantle length and short arm length relationship for males 

and females of A. membranaceus from the Gulf of Suez during 

2017/2018. 

76 

27 

Dorsal mantle length and ventral mantle length relationship for 

males and females of A. membranaceus from the Gulf of Suez 

during 2017/2018. 

77 

28 

Dorsal mantle length and funnel length relationship for males and 

females of A. membranaceus from the Gulf of Suez during 2017/2018. 
77 

29 

Dorsal mantle length and total weight relationship for males and 

females of A. membranaceus from the Gulf of Suez during 

2017/2018. 

78 

30 

Length-frequency distribution histogram of A. aegina collected 

from the Gulf of Suez during the fishing season 2017/2018. 
86 

31 

Length-frequency distribution histogram of A. membranaceus 

collected from the Gulf of Suez during the fishing season 

2017/2018. 

86 

32 

The monthly length frequency distribution histogram for A. 

aegina collected from the Gulf of Suez in the period from Sep. 

2017 to Apr. 2018. 

87 

32 

cont. 

The monthly length frequency distribution histogram for A. 

aegina collected from the Gulf of Suez in the period from Sep. 

2017 to Apr. 2018. 

88 


