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ABSTRACT 

The yoLngeat _Ie or f_le la lIbaut 16 c.- In body length. All 
_lea. longer then 22 ClI. ere .eauelly Mture end thla cue 
prev.f1a only In f_l.. longer then 24 ClI. 

·l...... h•• e long a.,..,l"I ._on. The .vere,. goned Indea I. 
the hlghe.t In ..... (2.411) Ind ,My (2.541) for the f_le end for 
the Mle In lley. (2.571) _ oIt.ne(2.7ZI). En Is pel-elc, with the 
higher .ver.,. In oIt.ne (316 u) _ July (403 u). The I.rgeat eggs 

...ured only lIbaut 450 u In dl_t.... 
The "olute fecundity veri.. f..- 212 thou..nda for 21.5 ClI 

length to 552 thoua.... for 24.5 ClI I....th. A rel.tlon between 
length or weight _ fecundity· .... c.lcul.ted. V.rl.tlon of goned 

Il'ldeatooether wlthch..... In rel.tlve fecundity I. poatul.ted. 
F I.I IUCh IIre.tly outlUltlered _I.. "'Ich c_tltuted. on the 

.ver only m within the fI ... ....,1.. ea.lned. 
V.rl.tlon In the nature of IpMInlng .Iong with the gonadal 

IIIlrphol001 c.1 pecul.rletl" h.. been dl8CUlaed for four Ilthrlnlds 
viz. lethrl......... l ......1__• l. _Iegetus end l. IIIIhs«w 
frCllll the Red se•. 

INTRODUCTION 

Lethrinids are among the fishes of important economic 
value in the Red Sea area •. According to Salem (1971), seven 
species of lethrinids were recorded in the neighbourhood of 
Al - G~ardaqa. These are Lethrinus nebulosu~ (Forssk.) [ 
Shoo'ur J, L. fahsena (Forssk.) [Mehsena J, L. ~unqus 
(Ehrenb.) [Bunqus), L. leutjanus (Lacep.) [Sharkasa J, L. 
harak (Forssk.). L. variegatus (cuv. & Val.) [~rainY*J and 

L. miniatus (Forssk - Schn.) .[lOlermeya ]. 

Lethrinids are coral fishes and they usually swim in 
numbers from few to man¥. On the whole, the different 
species vary in abundance 1n the area of AI-Ghardaqa. Thus, 
L. harak is rare and only one museum specImen is avaiiable. 
L. miniatus comes next,and few specimens were recorded. L. 
mahsena is more common species in our area. In turn, 
specimens of L. variegatus and L. bunqus are small, while L. 
nebulosus. L. mahsena, L. miniatus attain a considerable 
size (Salem, 1971). 

MATERIAL AND KE'i'HODS 

The fish samples adopted in this work were caught from 
the northwestern re9ion of the Red Sea by the fishermen of 
the Marine Biolog1cal Station at Al - Ghardaqa. For data 



analysis and further stldies these samr~r' ~'[i iw~lu lltij
 
r
 

1n the same way as before mentioned in a preceding study
 
(Latif and Salem, 1989). .
 

The present work is part of the program directed to the
 
study of the biology of lethrini.ds in the Red Sea in the
 
vicinity of Al - Ghardaqa and deals with the morphological
 
features of the gonads as parameters for the sexual cycle
 
and reproductive peculiarities in general.
 

RESULTS 

A - SEXUAL MATURATION: 

Analysis of the onset of maturity was based on 
examination 'of 231 females and 92" males during the period 
from May to August. As seen in Table 1 (Fig. 1), no mature 
females or males were recorded among fishes smaller than 16 
cm in lenqth. ·But in longer fish, maturity is.J?revailing 
with increase in its magnitude ~ith the growth 1n length, 
and to qreater extent with the male than the female. In 
other words, for~6-17.8cm lenqth range, only about 4% of 
females is sex~ally mature as compared with about 24% for •
the male.' Also', among 20-21. 9 em' long, 56% and 90% of 
females and males are' respectively mature. Collective 
maturation prevailed within '22"""2].9 'C1D length range for 
males and no longer males were recorded. Females more than 
24 em in length. On the whole, sot maturity prevailed at a 
median lenqth of 19 C1D for male as compared with about 21 em 
for female. 

T-able 1
 
Variation in sexual
 

maturation with.lenqth
 

Lenqtb qroup , Mature
 
(cm) Female Male
 

14 - 15.9 o o 
16 - 17.9 4.4 23.5 
18 - 19.9 10.0 50.5 
20 - 21.9 56.2 90.0 
22· - 23.9 85.7 100.0 

>24 . 100.0 o 
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TABLE 2
 
Gonad index and eqg dia.eter in t.-ales (>19 CII) ot Lethrinus
 

bUDCJUs
 

Gonad Index (t) Egg Dia.eter (u)
Months Ko. ot Average RarlCJe Average RarlCJe 

ti_ 

January
February
March 
April
Hay
June 
JUly
August
Septel:aber
October 
Kove.ber 

19 
3 
5 

14 
12 

7 
15 

18 
15 
20 
45 

0.37 
0.34 
0.57 
0.80 . 
1.82 
2.'41 
2.54 
1.02 
0.91 
0.32 
0.34 

0.05-0.60 68 
0.25-0.44 76 
0.20 .92 92 
0.11-1.54 100 
0.21-3.12 342 
0.20-3.23 386 
0.lS-'3.U 403 
0.10-3.78 318 
0.02-2.81 272 
0.01-2.49 119 
0.10-0.66 77 

69-106 
74- 81 
81-115 
64-403 

115-4'19' 
95-426 

377-437 
64-45i· 
60"':431 
64-391 . 
63-166 

" 

. " ~ 

. 

Dec.~er 11 0.25 0.03-0.43 78 51-152 

Figure I I 8aad maturation YennB lelllt" 
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B - CONAU INDEX \Fi~. 2) 

Based on the preceding results for f6110wing the level of 
90nadal development along the annual sexual cycle, the gonad 
1ndex (G. I.) was calculated for females> 19 em and for 
males> 18 em in standard length. Thus: 

1- For the female, the average G. I. increased slightly 
along the period from January to April and numerically from 
0.37 to 0.80\. Thence follows an abrupt increase to 1.82\ in 
May, further to 2.41\ in June and 2.54\ in July. This is 
followed by a considerable decline in August (1.02\) and 
September (0.91\). In the last quarter of the year, G. I. 
varies within narrow limits or between 0.25\ in December and 
0.34t in November. 

The lowest G. I., within the limits of the monthly 
samples, varied from O.Olt .. to 0.25\. The maximum values, on 
the other hand, varied from 0.43\ to 0.66\ along the period 
November, December, January and February. Afterwards follows 
an increase to 1.54\ in April and further to 3.12\ in May.
In the following three months, the maximum G. I. recorded is 
more than 3\ but in September and October, this variable 
decreased to almost 2.8 and 2.5\ respectively. 

2- For the male (Table 3), the average G. I. is about 
0.14\ in the first quarter of the year, w1th maximum values 
ranging from 0.24 to 0.11\. April exhibited a slight 

TABLE 3
 
Gonad index of males (> 18 em) of
 

Lethrinus bunqus.
 

No. of Gonad Index ( , ) 

MONTHS fish Average Range 

0.3 -0.31January 9 0.14 
0.15 0.06-0.24February 2 

0.06-0.26March 4 0.14 
0.04-0.92April 3 0.58 

2.57 0.31-4.02May 13 
5 2.72 0.15-3.62June 

July 3 1.47 0.87-1.86 
. August 4 0.45 0.05-1. 04 
September 2 0.57 0.32-0.82 
October 11 0.21 0.02-0.64 
November 29 0.11 0.01-0.26 
December 8 0.10 0.02-0.20 
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increase (0.58%), but followed by abrupt increase in May 

[] J1tl, ina rurtnir ilwnt lnCUUi In uuni [1.111). ll1tnln
 
these two months, the maximum values among the whole year 
prevai~edand recorded as 4.02% in; May and·3.62%'iri June. A 
considerable decline appeared in July (1.41%) and further in' 
August (~.45t) which did not vary considerably from 
September (0.57%). In the th,ird quarter of the year, the 
maximum value ranged from 0.82% in september to 1.86% in 
July. In the last quarter of the year, the average ranged 
from 0.10\ to 0.21\ and the maximum from 0.20\ to 0.64\ 

between December and October. 

C - FECUNDITY: 

FECUNDITY - LENGTH RELATION (Table 4). 

The relation between fecundity and length within the 
limits of the samples available is described by the 
equation: 

F- 107.84 L - 2150.65 

where F is the fecundity or number of eggs in thousands;
the length of fish in cm. 

Table 4
 
Fecundity versus length
 

Absolute Fecundity (1000) Relative Fecundity
Length Empirical Calculated Empirical Calculated 
(em) (1000) 

21.5 212 168 9.9 7.8 
22.0 229 222 10.4 10.1 
23.0 264 330 11.5 14.4 
23.3 280 362 12.0 15.5 
24.0 410 438 17.01 18.25 
23.0 427 330 18.6 14.4 
23.4 421 373 18.0 15.9 
24.5 552 491 22.5 20.0 

For the length range between 21.5 cm to '24.5' cm,' the 
number of eggs ranged emperically from 212 thousands eggs to 
552 thousands as com~ared with a range of 168 thousands to 
491 thousands respect1vely. 
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FECUNDITY - WEIGHT RELATTION (Table 5). 

The number of eggs ranged from 212 thousand to 552 
thousand w~th the growth in weight from 267 gm to 375 gm. 
The relat~on between these two variables was found to be 
described by the equation: 

Log F = -4.3654 + 2~1501 log wt 

where F fecundity as thousand eggs, 
wt = weight of fish in gm. 

The calculated number of eggs ranged from.203 thousands 
for fish of 267 gm to 516 thousands for fish of 375 gm in
weight. 

Table 5 
Fecundity versus weight 

Weight 
(gm) 

Fecundity
Empirical 

(1000 eggs)
Calculated 

Relative 
Empirical 

Fecundity 
. (no/gm) 
Calculated 

267 212 203 794 760 
295 229 267 776 905 
302 264 285 874 943 
310 280 306 903 987 
327 410 355 1253 1086 
340 427 395 1255 1162 
350 421 427 1203 1220 
375 552 516 1472 1376 

FECOHDXTY - AGE RELATIONS: 

The number of eggs ranged from 212 thousands to 264 
thousands with an average of 242 thousands for age group 
III, as compared with a range of 279 - 552 thousands, with· 
an average of 419 thousands for age group IV. 

GONAD INDEX VERSUS RELATIVE FECOHDITY: 

A direct relationship exists between the relative 
fecundity (R. F.) per one em body length or 1 gm body weight 
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and the gonad index (G. I.). The average G. I. value shows 
10.7 thousands to 20.7

t~lt nt [, r y~ ~ncreases from 

A.! lunJ~Jjt fA 11.]thousands and R. F./ gm increases from 
hundreds with the devlopment of G. I. from 2.87 to 3.52%. 

TABLE 6 
G. I. versus R. F. 

Gonad 
Index 

Relative 
per em 

Fecu
per qm 

ndity 

(1000S ) (100s ) 

2.87 
3.12 
3.52 

10.7 
13.7 
20.7 

8.3 
9.6 

11.3 

D - EGG DXAKBTER (E.D.) 

For following the pattern of the E.D. along an annual 
sexual cycle, females > 19 cm long were dealt with. As seen 
in Table' 5 (Fig. 2), the average E.D. increases slightly or 
from 68 to 100 u, along the period from January to April •. 
Thence followed an abrupt increase to about 340 u in Hay, 
followed by slight increase in June (about 385 u) and July 
(about 405 u). Afterwards followed a gradual decline in the 
average E.D. in August (about 320 u) and furtner to 
september (about 270 u). A considerable decline appeared in 
OCtober (about 120 u). Valuables of November and December 
are comparable to those in the early part of the year (about
75 u). . 

Needless to mention that due to the fact that some fihes 
among the examined samples had not yet attained their sexual 
maturity the minimal E.D. is less than 100 u in most parts 
of the Ye:8,t··. The maximum E.D., on the other hand, ranges 
from about 80· to lIS u in the first quarter of the year, to 
~ore than 400 u alon~ the period from April to september. 
In october, the maX1mum G.I. was recorded as 390 u. For 
November and December, the values were much lower, ranging 
from about 150 to 165 u. On the whole, the prevalence of 
the maximum value together with the highest average G.I. 
shows that the spawning season extends along Hay / 
september period, with the peak in July and the minimum in 
september. 
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E - SEX RATIO: 

As seen from the follow~ng table, the females 
preponderate over the males in" number. The relative 
frequency, however, "varies"with length. Thus, the males 
comprise about 18-19\ of fish less than 20 cm body length,_ 
about 35% among fish of 20-2A cm length and only 7\ for 
longer fish. within the limit of the fish samples examined 
here, the males constituted, on the whole, only about 23\. 

TABLE 7 
Variation in m~lfll's freqUency with length 

Length range (em) >16 16-19.9 20-23.9 > 24 

Total number 
of fish samples 453 378 162 14 

No. of males 80 71 57 1 

Frequency (l)
of males 17.7 18.9 35.2 7.14 

DISCUSSION 

The stUdy of reproduction is an important item dealing 
with the biology of fishes. As before mentioned, a number of 
lethrinids of different-abundance and size is present in the 
Red Sea. The gonadal morpholoqical peculiarities behave 
differently in these diversified species. Such differences 
can be partly followed from the work of Salem (19711 for L. 
varieqatus and L. mahsena; Salem (1971) for L. nebulosus and 
the present work for L. bunqus. 

Thus, these species start their first ~rity at 
diffeent lengths. No mature males or females sma~~er than 9 
em in L. varieqatus or 16 em in L. bunqus. In L. Jaahsena and 
L. nebulosus, m~lesstart their sexual maturity at 26 em 
length, while females at 30-32 cm length in the two species 
respectively. Aqe"at first maturity varies" from group I in 
L. varieqatus to apparently age group II in L. bun~s; to 
age group III for L. mahsena and to age group III for male 
and age group IV for L. nebulosus. 
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· The eggs of lethrinids are small, pelagic and 450 u in 

]lrll~I[Jlitlliiittlliljfl,iira~~I~Iii~XI~sr~Wil~~ii~~Ui~~
 
L. variegatus, this parameter is relatively higher than in 
the other two species. The maximum G.I. for these two 
species could be more than 10\ as compared with 5.82\ and 
3.78\ for males or 6.80\ and 3.62\ for females of L. mahsena 
and L. bungus respectively. Their average is less than 3\. 
The relatively heavier gonads of L. nebulosus could be 
linked with the short spawning season while this could be 
linked with the small size of L. variegatus. 

TABLE 8
 
Gonad index in SOlIe Lethrinida
 

Higbest Average HIgbeat HaXlmWl 
SPECIES	 Sex 

Value Month Value Month 

L.	 nebulosus Female 3.34 May 10.40 May,

Male 3.72 May 11.34 May
 

L.	 varieqatus Female J. 72 April 11.91 April

Male 4.12 April 11.87 April
 

L.	 _hsena Female 2.74 May 5.82 May

Male 2.10 . June 6.80 May
 

L.	 bunqua Female 2.54 JUly 3.78 August

Male 2.72 ' June 3.62 June
 

Fecundity could be another variable with the nature of 
spawning. L. nebulosus, with its short s~awning season, is 
more fecund than others. The fecundity var1es on the average
from 632 thousands to 3690 thousands and the maximum from 
1.7 millions to 4.8 millions with growth from age group IV 
to VIII. In other words, fish has to deliver'a considerable 
amount of eggs during the spawning-migration. On the other 
hand, the average varies from 84 thousands to 277 thousands 
from age group I to age group III in L.variegatus. In 
Lethrinus mahsena, the average was calculated as about 161 
thousands for age group III and 896 thousands for age group 
V. For L. bungus, the feoundity varies from 242 thousands to 
419 thousands for age groups III and IV respectively. 'Thus 
L. nebulosus compensates the short spawning season through a 
considerably high number of e~gs (than that of the other 
species) within this limited per10d. 
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For maximising the outcome of this period, the males 
should be properly adapted to such a condition. This is 
manifested by the fact that the testis is relatively heavier 
than in other species, reflected on the high gonad index as 
before mentioned. Also, the frequency of males is much 
higher than in the other species. In other words, males 
constituted 50-59% among specimens of L. nebulosus caught
during its spawning run. For comparison, the average
frequency of males for the whole year is only about 43% 1n 
L. varieqatus, about 24% in L. bungus and about 26% in L. 
mahsena. Also, females attain a lager size than the males 
whereby these became fewer, and comprised onl¥ about 25\ 
among fish of L. bungus longer than 20 cm 1n ~ength as 
compared with about 20% for L. variegatus longer than 16 cm 
in length and 26% of L. mahsena longer than 30 cm in length. 
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