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Abstract: The age and growth of the Olive tail Rogadius asper exploited by the demersal trawl fishery in the Gulf of Suez 

were investigated during the fishing season 2014/2015. Ageing was done by sagittal otoliths for a sample of 675 ranged from 

9.2 to 25.9 cm in total length (TL) with mean of 17.4±2.95 cm. The sex ratio was skewed in favors of females (1.6:1), which 

tended to high in number and bigger in size than males. The maximum investigated age of females was 4 years and that of 

males was 3 years. The mean von Bertalanffy growth parameters for both sexes L∞= 26.43±0.22cm and K=0.47±0.03year
-1

 as 

estimated by four different methods. According to gender the growth was variable and significantly differed (P˂0.05=0.002). 

Females attained a greater mean L∞= 27.2±0.44cm than males L∞=24.0±0.26 cm and males displayed greater mean k value 

0.53±0.02 year
-1

than that of females K=0.43±0.01 year
-1

. Fish of age groups 1 and 2 years were dominated the age 

compositions of R. asper constituting 36.6% and 39.3 % respectively. The estimated value of total mortality, natural mortality 

and fishing mortality for the pooled data was: Z= 1.51±0.25, 0.58±0.09 and 0.93±0.08 year
-1 

respectively. It was indicated that 

the fishing mortality was more than one third (37.6%) of the derived natural mortality and exploitation rate was 0.62, 

indicating that the species was heavily exploited. Although R. asper is not a target species of commercial fisheries, it suffers 

high exploitation as part of the by-catch for its suitable market price for insufficient income. 
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1. Introduction 

According to [1] around 65 species have been described in 

the family Platycephalidae, is that represent 18 genera. It is 

distributed in estuarine and coastal waters throughout mainly 

the Indo-Pacific region. Several of its species are protandrous 

hermaphrodites [2]. The thorny flathead Rogadius asper is a 

member of family Platycephalidae, found on sand or mud 

bottoms of the continental shelf at a depth range of 15-95 m, it 

is a Marine dweller bottom species [3, 4]. It is well known 

from Mozambique and Amirantes to the Red Sea, Gulf of 

Oman, Pakistan, India and Sri Lanka. Also in the Eastern 

Indian Ocean and the Western Central Pacific to Japan, the 

Philippines and Australia, caught mainly by bottom trawls [3] 

and reaching maximum total length of 17.0 cm [5]. The thorny 

flathead fish is the most abundant and relatively high 

occurrence of the trawl by-catch fishery landed at the Gulf of 

Suez fishing ports. There is no information available on the 

age, growth and population dynamics of this species, except [6] 

studied the mode of reproduction in R. asper, while the length 

weight relationship was carried out by [7]. There are some 

works related other species of the family Platycephalidae in 

other regions. The population structure and the stock 

assessment of Platycephilus indicus were reported by [8, 9]. 

The age compositions, Spawning, maturity and growth of 

Platycephalus fuscus were investigated by [10, 11], and the 

age & growth of Platycephalus speculator was devoted by 

[12]. 

Despite Rogadius asper catch belong to the trawl bycatch, it 

is supporting the local commercial markets and became 

heavily exploited for its suitable price. The present study 

provides accurate information on the length and age 

compositions, growth parameters and mortality rates of R. 

asper, these data will be provided knowledge for conserving 

this species, as it is became closed to overfish. 
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2. Materials and Methods 

This study was carried out between Septembers 2014and 

April 2015 off the Gulf of Suez. The samples were obtained 

using commercial bottom trawl vessels. Samples were 

transferred from the fishing port (Attaka port) to the laboratory, 

then sorted into groups using length intervals of 1cm. The sub 

sampling procedure was applied as recommended by [13]. The 

total length and total weight for each sample were measured to 

the nearest 1 cm and 0.1 gm respectively. Fish was separated 

into female and male (F: M) to estimate sex ratio. Chi-square 

(X 
2
) test was used to test deviations from the expected sex 

ratio (1:1). For age determination, sagittal otoliths were 

extracted from each individual, cleaned, dried and stored in 

labeled envelope. Otoliths were examined under stereo 

binocular microscope for estimated age at each length. Age-

length keys were formed by obtaining a matrix of numbers at 

age by length interval for each sample based on all specimens. 

The model of Age-length key analysis is based on the 

principles (MULTIFAN 32 program) described by [14; 15]. 

The length-weight relationships were determined according to 

the allometric equation given by [16] 

W=a L
b
                                          (1) 

Where, W is total weight, a and b are regression constants 

and L is total length. The b value was tested by t-test to 

verify that it was significantly different from the isometric 

growth (b: 3). One-way ANOVA was used to determine 

difference in length (TL) and body weight between sexes. 

Growth in length was expressed in terms of von Bertalanffy 

[17] equation: 

Lt=L∞ [1-e-K (t-to)]                          (2) 

The growth parameters L∞: asymptotic length and K: 

growth rate were estimated by four methods; the Least 

Squares as recommended by [18], Wetherall [19], ELEFAN I 

using the appropriate routines in FISATII [20] and SLCA 

[21]. Value of t0 (the hypothetical time at which length is 

equal to 0) was estimated by substituting the L∞ and K in the 

following empirical equation [22]: 

Log (-t0) ≈ = - 0.3922 – 0.2752 log L∞ -1.038log K     (3) 

The growth performance index (ø) was calculated 

according to the equation of [23] 

ǿ = log K + 2 log L∞                                (4) 

Estimates of the annual instantaneous total mortality rate 

(Z) were performed using the age-based catch curve method 

[24]. Instantaneous annual natural mortality rate (M) was 

estimated using the following four methods: [25], [26], [27] 

and [28]. Instantaneous annual fishing mortality rate (F) were 

calculated as the difference between Z and M (F=Z-M).The 

value of the average annual exploitation rate (E) was 

obtained by E=F/Z [16]. Length at first capture was 

evaluated by the equation [29] 

Lc = L
-
 –K (L∞-L

-
)/ Z                              (5) 

Where: Lc is the length at first capture, L
- 

is the mean 

length of fish in the catch sample, K and L∞ are parameters 

of the von Bertalanffy growth equation and Z is the 

instantaneous total mortality rate. In order to determine the 

effect of the over exploitation on R. asper catch, the length at 

first maturation (Lm) was estimated using [30] equation: 

log Lm= 0.8979 log L∞ - 0.0782             (6) 

3. Results and Discussion 

3.1. Sex Ratio and Length Structure 

Sex ratio and length structure constitute basic information in 

assessing reproductive potential and estimating stock size in 

fish populations. A total of 675 samples of R. asper were 

examined, including 425 (63%) females and 250 (47%) males. 

Sex ratio showed a significant difference from the expected 

value of 1:1 and was found to be (female: male = 1.6:1, χ2 = 

21.89, p < 0.001) in favor to females. The variation in sex 

composition in different length groups was demonstrated in 

Figure1, it is clear that the two sexes were nearly equivalent at 

length groups from 9 cm to 14 cm, which denoted that the sex 

ratio was equal at the small sizes. Sex ratio could be influence 

by food availability, [31] reported that when the food is 

abundant, females would predominate. 

Figure 2, shows the length distribution pattern of R. asper. It 

is obvious that the total length of males ranged 9.5-22.8 cm 

with a mean 16.3±4.2 cm and that of females ranged 9.2-25.9 

cm with a mean of 18.3±6.1 cm, whereas the mean total length 

of all samples was 17.4±2.95cm. The majority of samples was 

in length range 15.0-15.9 cm in males, females and pooled 

data respectively, it is clear that females predominant the large 

sizes ˃ 22.0 cm than males. The variability in length 

composition may be attributed to that males were more 

vulnerability to fishing than females or to the disappearance of 

males during spawning period as a behavioral pattern to be 

guarding and housing the new recruits or due to the 

segregation through various seasons of the year [31and 32]. 

 

Fig. 1. Variations in sex ratio of R. asper according to length groups. 
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Fig. 2. Overall length structures of R. asper from the Gulf of Suez. 

3.2. Length Weight Relationship 

Length–weight relationship is an important item in the 

stock assessment models, allow the estimation of biomass 

and fish condition from the length observations [33]. 

Statistical relationships between total length and total weight 

for males, females and pooled samples of R. asper are 

summarized as followed: W=0.015L
2.79

, W=0.011L
2.94

 and 

W=0.010L
2.94

. The t-test revealed no significant difference 

between the allometric coefficient b values and the expected 

isometric value of 3; therefore, neither males (p = 0.226) nor 

females (p = 0.453) showed remarkable allometric growth, 

also there was no significant difference in lengths between 

sexes (p = 0.633), this may be attributed to that large males 

disappeared or it not be vulnerable to the catch during some 

periods. A significant difference in both (b) and (a) were 

observed between sexes (ANCOVA, p < 0.05). No 

information regarding the length–weight relationship existed 

for R. asper except [7], they reported the length weight 

relationship as W=0.011L
2.86

, this result is in agreement with 

our finding. The length–weight relationship in fishes is 

affected by number of factors including environmental 

condition, habitat, food availability, gonad maturity and fish 

growth rate [34, 35]. 

3.3. Age Estimation 

Age determination has essential aspects in the fisheries 

research to evaluate the fish growth, production and its 

population structure. A total of 675 sagittal otoliths of thorny 

flathead were examined for fish samples which ranged in 

length from 9.0 to 25.9 cm. Age determination revealed 5 age 

groups from 0 to 4 years old. The distribution of samples by 

age, sex, mean observed lengths & weights at age and the 

age composition are shown in (Table 1 and Fig. 3). The 

results showed that the maximum life span was three and 

four years for males and females respectively and age group 

one does the fully recruited one constitute ≈ 40% of the total 

examined samples indicating that the most of fish are 

harvested at one year of age (recruited fish). It is clear that R. 

asper is a short-lived life span constituted maximum age of 

four years. The observed data showed that, the most rapid 

growth pattern attained at the first year of life (15.0 cm), 

about 43% of the fish growth to attain the asymptotic length 

(L∞= 26.4 cm) is obtained within the first year of life. It is 

obvious that male’s maximum length were smaller than the 

females and female gets heavier at high lengths. There was 

no significant difference was reported in length at age 

between male and females (p = 0.36 ˃0.05). It is the first 

time to study the age determination of the thorny flathead R. 

asper, there were no knowledge could agree or disagree the 

present work in the Gulf of Suez. 

Table 1. Samples distribution of R. asper by age groups, age composition %, mean lengths and mean weights at age ±stander deviation SD. 

Males Fish No. age group % TL (cm) Mean L ±SD T Wt (gm) Mean Wt ±SD 

Age group   min. - max.  min. - max.  

0 25 10.0 9.5-13.6 12.4±1.2 8.3-26.7 17.2±5.5 

I 102 40.8 13.5-18.5 15.3±1.3 18.3-53.3 33.2±7.4 

II 105 42.0 14.9-22.5 19.0±1.2 35.4-98.3 52.2±10.8 

III 18 7.2 18.2-22.8 21.2±1.7 50.7-98.3 74.7±18.1 

Females       

0 35 8.2 9.2-13.4 11.5±2.4 8.1-23.5 16.7±6.6 

I 145 34.1 13.6-19.2 15.2±1.1 14.8-62.2 33.9±8.9 

II 160 37.7 15.7-21.6 19.5±1.9 21.1-125.7 70.7±20.3 

III 70 16.5 18.6-23.7 22.1±1.4 37.7-136.9 95.9±20.7 

IV 15 3.5 23.7-25.9 24.0±0.8 126.5-173.5 141.6±18.6 

All samples       

0 60 8.9 9.2 - 13.6 12.1±1.3 8.1 - 26.7 17.1±6.2 

I 247 36.6 13.5 - 19.2 15.0±1.2 14.8 - 62.2 33.5±8.2 

II 265 39.3 14.9 - 22.5 19.5±1.83 21.1 - 125.7 65.8±17.8 

III 88 13 18.2 - 23.7 22.4±1.5 35.4 - 136.9 91.4±20.4 

IV 15 2.2 23.7- 25.9 24.0±0.96 126.5-173.5 141.6±18.6 
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Fig. 3. Percentages of age compositions of R. asper from the Gulf of Suez. 

3.4. Growth Studies 

The asymptotic length (L∞), the ratio between the 

coefficients of total mortality and growth (Z/K), growth rate 

(K) and the growth performance (ø) of R. asper were 

estimated by four different methods to show the best result. 

According to gender the growth was variable and 

significantly differed (P˂0.05=0.002). Females attained a 

greater mean L∞= 27.2±0.44cm than males L∞=24.0±0.26 

cm and males displayed greater mean k value 0.53±0.02 year
-

1
than that of females K=0.43±0.01 year

-1
. The estimated Z/k 

ratio tended to be 2.85 and 3.51, with mean ø values of 2.48 

and 2.50 for males and females respectively. 

For the pooled data the obtained results by four different 

methods to determine the growth parameters of R. asper 

were summarized as in (Table 2). The estimated growth 

performance index ø values (2.51, 2.54, 2.47 and 2.54) 

were within a very narrow range indicating that all 

estimates from the four methods confirmed the similarity in 

the growth pattern of R. asper, there was no significant 

differences were detected in the length-at-age between all 

methods (p>0.05). It is authorized that all estimated 

parameters were nearly at the same ranges in all methods 

with means of L∞=26.43cm, Z/K=3.22, K=0.47 year
-1

, t0= - 

0.35 and ø = 2.51. The von Bertalanffay growth equation of 

R. asper could be written as follow:  

Lt=26.43[1-e
-0.47

 
(t+0.35)

]. The growth parameters resulting 

from pooled data were used in the subsequent calculations. 

Results showed that the fish has a relatively slow growth 

rate (K). There are no available growth data for R. asper 

could be discussed. The growth rate of some species under 

family Platycephalidae were studied; the estimated K=0.7 

year
-1

 for Platycephalus fuscus [36] and k = 0.5year
−1

 for P. 

indicus [34, 9]. The reported growth rates are within the 

range of that in R. asper, despite these species are larger in 

sizes than R. asper. 

Table 2. Growth parameter of R. asper (pooled data) estimated by different methods with means ±stander deviation SD. 

Parameters ELEFAN I Least square SLCA Powell-Wetherall  Mean ±SD 

L∞ (cm) 26.30 26.70 26.30 26.50 26.43±0.22 

Z/K  3.23 3.08 3.50 3.05 3.22±0.21 

K yr-1 0.47 0.49 0.43 0.49 0.47±0.03 

t0 yr -0.36 -0.34 -0.39 -0.34 -0.35 

ø 2.51 2.54 2.47 2.54 2.51±0.33 

 

3.5. Demographic Structure 

3.5.1. Age- Length Key (ALK) 

The age-length key was used to estimate the age 

compositions and average length-at-age of the length 

frequency. The fish length and age were combined to create 

an age-length key (ALK). Various methods for construction 

and evaluation of age-length keys are described in the 

literature [37]. The application and testing of the theoretical 

age-length keys is only an indication of the quality and 

usefulness of the aging method. Table 3, showed the age–

length key for pooled samples of R. asper. It is evident that 

age groups I (39.3%) and II (36.6%) were the most 

representative age groups. These two groups take a wide 

range of lengths from 12.0 to 21.0 cm; beside they comprised 

together more than 70% of the total samples (Fig. 3). 

Average total length-at-age increased from 15 cm at age 

group 1 to 24 cm at age group 4. The predominance of young 

fishes suggested that the fishing processes mainly harvesting 

the under sizes fish and doom the stock, causing the 

overfishing. 

 

Table 3. Age-Length Key distribution for all samples of R. asper. 

Length stratum   Age Groups (Yr.)   

(cm) 0 I II III IV Total 

9.0 - 9.9 2     2 

10.0 - 10.9 8     8 

11.0 - 11.9 25     25 

12.0 - 12.9 20 3    23 

13.0 - 13.9 5 11    16 

14.0 - 14.9  60    60 

15.0 - 15.9  110 8   118 

16.0 - 16.9  32 31   63 

17.0 - 17.9  25 36   61 

18.0 - 18.9  20 50 2  72 

19.0 - 19.9  4 90 8  102 

20.0 - 20.9   26 16  42 

21.0 - 21.9   4 23  27 

22.0 - 22.9   2 30 1 33 

23.0 - 23.9    9 5 14 

24.0 - 24.9     7 7 

25.0 - 25.9     2 2 

Total 60 265 247 88 15 675 

3.5.2. Instantaneous Annual Mortality and Exploitation 

Rates 

The total mortality (Z) was estimated by the length 

converted catch curve method [24] and computed to be 1.51 
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 with SE=0.05 and 95% confidence interval (CI) of 1.31-

1.56 and r
2
=0.996. The natural mortality (M) was calculated 

by four applied methods: Taylor [25], Cushing [26], Jensen 

[27] and Hewitt & Hoenig [28]. The estimated values of 

natural mortality coefficient (M) were reported in (Table 4). 

Natural mortality (M) ranged from 0.5 to 0.7 y
-1

, with an 

average of 0.58±0.09 y
-1

 that was used in the subsequent 

calculations. The fishing mortality (F) was directly estimated 

to be 0.93±0.08 y
-1

. The exploitation rate (E) was computed 

to be 0.62. 

Table 4. Mortality and exploitation rates of R. asper estimated by different methods with means ± stander deviation SD. 

Parameters Taylor, 1960 Cushing, 1968 Jensen, 1996 Hewitt & Hoenig, 2005 Mean ±SD 

Natural mortality rate (M)/Yr 0.50 0.50 0.70 0.60 0.58±0.09 

Total mortality rate (Z)/Yr 1.51 1.51 1.51 1.51 1.51±0.05 

Fishing mortality rate (F)/Yr 1.01 1.01 0.81 0.91 0.93±0.08 

Exploitation ratio (E) 0.67 0.67 0.54 0.60 0.62±0.06 

 
3.5.3. Length at First Capture and at First Maturity 

The length at first capture (Lc) which is related to trawl 

cod end mesh opening was estimated according to the 

formula of Beverton & Holt [29], it was found to be 14.5cm. 

Wherever, the length at first sexual maturity (Lm) was 

determined according to the equation of Froese & Binohlan 

[30] and was found to be 15.8 cm that coincides nearly age 

group 1. No data available on the mortality rates concerning 

this species, so there was no discussion could be done. 

3.5.4. Brief Summary 

The evaluating of the Rogadius asper population structure 

revealed that the stock is over-exploited for the main 

following reasons: 

1. The fishing mortality (F) is higher than the natural 

mortality (M) by 37.6%, whereas Gulland [39, 40] 

concluded that the yield is optimized when F=M. 

2. R. asper exploitation rate (E) was found to be 0.62; 

Gulland [39] suggested that fish stocks are optimally 

exploited at a level no more than 0.5. The current level 

of (E) is higher than the allowable level by about 20%. 

3. The length at first capture (Lc) that related to the mesh 

size is smaller than the length at first maturity (Lm) that 

is implying to that fish is caught before it become 

mature even for the first time, causing deprivation the 

fish stock from new generation or new recruitment. 

4. Conclusion 

The thorny flathead, Rogadius asper is the most 

representative species of the family Platycephalidae in the 

Gulf of Suez. It constitutes high occurrences of the trawl net 

by-catch. Thorny flathead gain popularity for its sapid and 

suitable market price. R. asper is a short-lived lifespan, 

relatively slow growth rate with relatively high rate of 

natural mortality and high vulnerability to fishing pressure. 

The present study concluded that, the fishery recourse of this 

species is heavily overexploited and it should be taking some 

effective steps to achieve fisheries management proper as: a) 

regulations of trawl net mesh size. b) reduction in fishing 

effort. c) closure of the spawning and nursery areas would 

also be required to protect the spawning stock biomass. d) 

further studies for getting more information about the 

Platycephalidae fishery status in the Gulf of Suez. 
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