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Abstract: 
A total of 344 Lethrinus mahsena specimens were collected from 

Port Sudan fish market during October 2003- November 2004 to 
study some aspects of reproduction. It has been found that the sky 
emperor in particular and other emperors in general dominated 
the Sudanese catch especially during the summer season.  

Females become sexually mature at a mean total length of 
29.6±2.6 cm and at an age of 2+ to 3+ years. This is attained in 
males at 33.5±1.7 cm and age of 3+ to 4+ years. From the findings, 
females seemed to reach first maturity at a size and age earlier 
than males. The absolute fecundity was significantly (p<0.05) 
related to total length, age, body weight, gonadal weight but 
insignificantly (p>0.05) related to egg diameters. 

Breeding seems to occur throughout the year with a main peak 
in January. Sequentional protogynous hermaphroditism has been 
observed to occur in L. mahsena at age 4+ to 5+ years. 
Histological studies on gonads suggested the occurrence of 
secondary males.  

Introduction: 
Lethrinus mahsena (sky emperor), known in Sudan as Shaour-

Kadeed, is considered to be an excellent and popular food fish in 
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most areas of the Red Sea and is abundant throughout the year 
(Reed, 1964). Moreover, it is a game and a highly commercial fish 
(Carpenter and Allen, 1989). It is the most important species 
caught from the waters of Mauritius and contributes some of 90% 
of the total catch (Soondron et al., 1998). Its distribution ranges a 
round (28°N-25°S) and extends from the Red Sea via, East Africa to 
Srilanka. It is mainly caught with hand lines, traps and trawls 
(Smith, 1986) as it dwells in coatal waters to about 50 to 100 m 
depth (Carpenter and Allen, 1989 and De Bruin et al., 1995).  

According to (Vine, 1986 and Bouhlel, 1988) it is a harmless fish.  
The present work on L. mahsena is meant to avail baseline data 

on some reproductive aspects of this popular fish.  

Materials and methods: 
A total of 344 specimens of L. mahsena were collected on 

bimonthly basis from Port Sudan fish market from October 2003 to 
November 2004. The total length was measured to the nearest 0.1 
cm and a total weight to the nearest gm, the sex and gonadal 
weight were recorded. Maturity stages and age of first maturity 
were determined according to (Soondron et al., 1998) and Alreeki 
(2001). Ovaries were fixed in Gilson's fluid, egg diameter was 
measured following (Cheesbrough, 1951 and Abdel Razig, 1987). 
Fecundity and condition factor followed (Abdel Razig, 1987). 
Fecundity determination was based on the volume method and 
was calculated as :  

SV

NESxTBV
FA  

Where: 
AF= absolute fecundity, TBV=Total beaker volume,              

NES= Number of eggs in the sample volume, SV=Sample volume. 
Fulton's condition factor (K), was calculated through the 

formula: 

3L

001xW
K

 
Where: 
K=Condition factor, W=Total body weight in gm, L=Total body 

length in cm. 
Histological studies followed (Le Cren, 1951). 

Microphotography of histological sections was by Leitz Dialax 20 
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microscope fitted with MPS 11 Camera. Regression analysis 
relating fecundity to different measurements was performed. 

Results: 
Gonadal development and stage of maturation:   

Observations showed that L. mahsena passes through five 
stages of gonadal maturation in its life cycle. These are, stage I 
(immature), stage II (maturing or ripening), stage III (mature), 
stage IV (spawning) and stage V (spent).  

Size and Age at first maturity (Lm 50, tm): 
The length at first maturity (Lm50) which is the 

length, at which 50% of all fish at that length attain 
maturity, was attained in females at a mean total 

length of 29.6±2.6 cm and (tm) was at 2+ to 3+ years old. This is 
attained in males at 33.5±1.7 cm and 3+ to 4+ years. 
Consequently, it appeared that females of L .mahsena attain first 
maturity earlier in size and age than males  (1) 

 
Table (1): Age, mean length and percentage of mature fish used to 

determine length and age at first maturity (Lm 50, tm) for L. mahsena 
in the Sudanese Red Sea coast.   

 

Females Males 
Age 

(year) 
Mean 

Length 
(cm) 

No. 
% of 

Mature 
fish 

Mean 
length 
(cm) 

No. 
% of 

mature 
fish 

0+ 0 0 0 0 0 0 

1+ 23 8 9 23.9 7 17 

2+ 27.7 12 22 27.3 1 20 

3+ 31.5 47 74 32.3 4 29 

4+ 34.5 13 89 34.7 25 90 

5+ 36.7 6 96 36.4 2 100 

6+ 38 4 100 41 2 100 

Table 



Sudan Journal of Basic Sciences 

(54) 

Breeding season and condition factor:  
Mature L. mahsena occurs throughout the year with one main 

peak in January. This is in a harmony with the well being of the fish 
as its Fulton's condition factor is greater than 1 (K>1) Fig. (1).  

       Fig. 25. Monthly condition factor (K) for Lethrinus mahsena in the Red 
Sea. Data for April is missing.
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Most mature ova had spherical shape Fig. (2). The diameter of 

ova ranged between 318.2-456.3 micron Table (2). The absolute 
fecundity ranged from 226667-1646667 eggs per mature female 
Table (2). 

 
Table (2): Range variations in fecundity and egg diameter against age, 

body length, body and gonad weight for L. mahsena in the 
Sudanese Red Sea coast. 

Age 
(year) 

TL 
(cm) 

Tw(g) GW (g) 
Egg. 

Dim (µ) 
AF 

2+ 27.5-28 355-440 9.58-9.16 366.6-435.7 463333-533333 

3+ 29.5-32.6- 405-660 20.98-12.99 382.3-356.8 480333-866667 

4+ 33-35.5 575-800 7.86-24.86 336.8-456.3 393333-766667 

5+ 35-36.8 755-920 8.92-13.96 333.6-415.3 226667-620000 

6+ 37-39.8 950-1100 18.08-34.45 318.2-353.3 716667-763333 

7+ 44 1475 13.95 329.1 1646667 

8+ 47 1600 44.05 345.4 1063333 

Key:  TL=Total length, TW=total body weight, GW=gonad weight, Egg. 
Dim=egg diameter, AF=absolute fecundity. 

Fig (1): Monthly condition factor (k) for lethrinus mahsena 
in the Red Sea. Data for April is missing 
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Fig (2): T. S. in ovary of a prespawning female, containing mature ova 
(MO) having a spherical shape, Basement membrane (BM) H&E 
(X 1568). 

The regression of absolute fecundity against length, weight, 
age and gonad weight Table (3) was significant (p<0.05) and 
insignificant for absolute fecundity against egg-diameter (p>0.05). 

 
Table (3): Statistics of Fecundity Regression against Length, Age, 

Weight, Gonad weight and Egg- diameter for L. mahsena. 
 

Parameter 
Regression 

equation 

Significance 
of 

Regression 

Correlation 
Coefficient 

(r) 

Total 
length F= -890299+42109L p<0.05 0.58 

Age F= 38419+123579A p<0.05 0.56 

Total 
weight F=75537+643.92Tw p<0.05 0.61 

Gonads 
weight F=295574+16101Gw p<0.05 0.46 

Egg-
diameter F=892454-1010.4 Ed p>0.05 0.17 

BM 

MO 
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Hermaphroditism and sex - ratio: 
Histological studies made on the testes showed a mode of 

secondary males (having transformed from ovaries, Fig. (3). In 
some instances, this is very clear as the majority of the gonad was 
testicular tissues and the ovarian tissues were scattered in small 
patches Fig. (4).  

 

 

 

 

 

 

 

 

 

                         
Fig (3): T.S. in a testis of a hermaphrodite, L. mahsena . A yolk globule 

(YG) surrounded by spermatids (T) and spermatocytes (C). 
H&E(X392). 

 
Fig (4):  T.S. in a hermaphrodite gonad of Lethrinus mahsena. Testicular 

tissues (TT), yolk globules (YG).H&E (X63). 
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Females outnumber males in ages from 0+ to 3+ years. The 
opposite holds true in ages from 4+ to 7+ years Table (4). The 
overall sex ratio was 1:1.7 in favour of females. Sex reversal 
(sequential protogynous hermaphroditism) was found to occur at 
ages 4+ and 5+ years Table (4). The percentage numbers of 
males, females, hermaphrodites and undetermined sex was 
57.3%, 43.6%, 5.5% and 2.6%, respectively. 

 
Table (4): Percentage of sex ratio at different age groups used to 

determine age of sex reversal in L. mahsena in the Red Sea. 
 

Age 
(year) 

Femles males Hermaphrodites 
Undetermined 

sex 

+0 71.4 28.6 0 0 

+1 50 38.9 0 11.1 

+2 66.7 28.2 2.3 4.8 

+3 67.6 28.2 4.2 0 

+4* 34 53 12.8 0 

+5* 42.1 57.9 31.6 0 

+6 29.4 47.1 23.5 0 

+7 20 80 0 0 

 
N. B: * = Age of sex reversal. 

Discussion: 
Females of L. mahsena became sexually mature (Lm 50) at 

a mean total length of 29.6±2.6 cm long, age (tm) 2+ to 3+ years. 
This is attained in males at 33.5±1.7 cm long and age (tm) 3+ to 4+ 
years. In the same species from Jeddah, (Hashim and Shakour, 
1981) reported an Lm 50 of 20 and a tm of 3, (Soondron et al., 1998) 
reported from Mauritius an Lm 50 of 19.1 and a tm of 3.5 (Table (5).  
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Table (5): Length and age at first maturity (Lm50, tm) obtained from the 
present study compared with those of previous studies. 

 

Lm50 

(cm) 

tm 

(year) 
Reference Locality Year 

♀29.6 ( ) 2.5 Present Study 
Sudanese Red 

Sea waters 
2005 

♂33.5 ( ) 3.5 Present Study 
Sudanese Red 

Sea waters 
2005 

20 3 
Hashim & 
Shakour 

Jeddah Region, 
Red Sea 

1981 

19.1 3.5 
Soondron et. 

al. 
Sayde Malha 

bank, Mauritius 
1998 

- 6.5 Eli Unknown 1999 

 
Most fishes reproduce continually throughout their lifetime but 

spawn only once and die shortly thereafter (Everyharh et al., 1975 
and Lagler, 1956). Spawning of Lethrinids is thought to be after 
dark in areas near a reef, either in lagoon or on the outer edge of a 
reef (Johnnes, 1981). It occurs in large aggregations while 
swimming in circles near the surface or at the bottom of reef 
slopes (Carpenter and Allen, 1989).  

Breeding season varies widely among Lethrinids, but it is 
generally throughout the year with peaks occurring at different 
seasons. (Toor, 1964) reported that the red spot emperor, L. 
Lentjan, spawns mostly from December to February and from June 
to August in India. (Loubens, 1980) reported that the spawning was 
from September and December in New Caledonia and in Saudi 
Arabia between April and May (Kedidi, 1984). In Sayade Malha 
bank spawning for L. mahsena spawns from December to January 
and from May to June (Soondron et al., 1998) suggesting 2 peaks of 
spawning activity. 

In the present study, mature gonads were found throughout the 
year, which indicates the prolonged spawning season for the sky 
emperor. This is in a harmony with a previous study on the same 
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species, by (Soondron et al., 1998). On the other hand, the 
condition factor (K >1) suggested the goodness of growth. This 
also agrees with the study of (Tony and Paul, 1982).These results 
are in accordance with those of (Carpenter and Allen, 1989), 
(Frose, 1994 and Soondron et al., 1998).  

In Perciformes, hermaphroditism occurs naturally and in high 
frequency (Leonard, 2002). Synchronous hermaphrodites were 
reported in a number of species including  Diplodus sargus, 
Diplodus vulgaris, and Oblada melanuira (Hoar and Randal, 1969 
and El-Maghraby et al., 1981). In sequential hermaphrodites, both 
male and female reproductive organs may be present, but only 
one is active and viable at any given time (Leonard, 2002). 

In the most common type of sex reversal, females mature, 
reproduce, and then become males and changing sex can take as 
little as 4 days (Shapiro, 1994). Females often outnumber males, so 
males get a good rate of return on their mating efforts (Shapiro, 
1994). Only the largest female and male reproduce but if this 
female dies or leaves, her mate becomes a female and the largest 
juvenile fish in the group becomes a fully functional male (Shapiro, 
1994). Some fish such as Paragobiodon echinocephalus, 
Cirrhitichthys aureus, and Trimma okinawae can change sex 
several times (Sunobe, 1993). According to (Bertrand, 1986), L. 
mahsena at Sayade Malha bank was observed to be protogynous 
hermaphrodite, with sex reversal occurring when this fish is 5 to 6 
years old. A considerable overlapping in size distribution occurs 
between males and females of Lethrinus species, which suggests 
that sexual transformation occurs over a wide size range (Young 
and Martin, 1982).  

Histological studies done by (Young and Martin, 1982) on testes 
show typical secondary males (having transformed from an ovary) 
characteristics and no evidence has been found to support 
occurrence of primary males (testes form without going through 
an ovary stage). 

(EL-Serafy et al., 1988) found that absolute fecundity of Lutjanus 
lineolatus increases with increase in total length, total weight and 
age. This confirms the findings of (Bagenal, 1973, Mann and Morse, 
1981, Kandler and Pirwitz, 1957 and Hassan, 1995). According to 
(Toor, 1964), fecundity for the Red spot emperor was estimated at 
12000–77000 eggs spawned per female per year, while for L. 
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mahsena it was estimated between 26700 and 166200 eggs per 
mature female (Carpenter and Allen, 1989) which is by far below 
the range of 226667-1646667 eggs reported during this study. This 
difference is probably due to differences in habitat.   

Reproduction indicates developing gonads throughout the year, 
probably resulting from intermittent shedding of the products. 
Females reach first maturity before males at earlier ages and 
smaller sizes.  

Phenomenon of sex reversal is confined and it was found at 
ages 4+ and 5+ years. 

Further investigations on sex reversal should be based on 
samples reared in ponds or floating cages and on histological 
investigations of the reproductive system. 
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