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ABSTRACT 

Bl-monthly length frequency and blologlcal sampllng 
were undertaken from MAY, 1987 to June, 1988 on 
lethrtnus nebulosus of Qatar waters. Thls specles 
Wll!l ranked as number one. 1n ~erms of abundance, 
among the four spedes comprislng thl~ fish famtly 
ln the above mentloned water•• 

Age determlnatlon performed by more than one 
method lndlcated that, lt takes the fish 9-10 years 
to reach 68 cm whlch was the largest flsh slze caught 
from· these waters. Spawn1ng takes place for the 
flrst ,ttme at 3-4 years of age, a't' more than 35 
cm tota1 1ength. dud ng Apr1l-May. ' 

The slze range of 40-52 cm was relatlYely rare 
1n the trawl1 ng grounds, whHe d'oI1It,nallt 1n the shanow 
and reef areas. It was suggested that tlth speetes 
performs I spawn1ng ml grat1on to those areas. 

The study suggested fishtng of alder age groups, 
over ] yea rs of age wl th correspondl ng 1ength of 
tIlOre than 35 CHI other than. the smaller shes. It 
also suggested protectlng the spawners 1n the spawning 
grounds through trap mesh-stZI management. 

INTRODucnON 

Family Lethrindae Is one of the most Important fish groups In Qatar 
waters. It was represented by about 2696 In the total landing of the country, 
and by about 5496 of Qatar NatloJlal Fishing Company (QNFE) landing 
during 1987. However, little Is known about the biology of such family 
In Qatar waters. Most of the work done on the family In Qatar waters dealt 
mainly with Its systematics (Siva and Ibrahim, 1982). 

In order to establish 8. sound fishery management program In Qat8r, a 
number of different measures should beavallable to control both theatnolint 
of fishing 'and the size of fish caughl. These measures should be based upon 
• thoroUgh understanding of ~ parometerscOIftrolllng tM' biology of the 
major fish groups. Among these pvameters Is the age composition of 
particular fish populations. 



It had been known that annulus 'ormation on fish scale Is annual due 
to fluctuations In both physical and biological factors (Nikolsky, 1963). 
Yet, the problem with tropical fishes is that microscope examination of 
scales reveals difficulties In Interpretation of the age groups especially 
In older-age fishes. 

The aim of. the present study Is to determine the age composition and 
growth rates of Lethrinus nebuloeus, which may reach a relatively old age 
and may exceed 68 cm ill total length In Qatar waters, for being used by 
the fisheries department 'In Qatar for future follow up assessment of this 
important fish family in Qatar waters. 

MATERIALS AND METHODS 

Sampling wu carried out twice a month during the period from May, 
1987 to June, 1988. The sources of the samples were the commerclal catch 
of the three bottpm trawls of QNFC as well as the artisanal trap fishery 
and the catch of the special bottom trawl of Qatar National Musem (QNM). 

Length frequency analysis to the nearest mm, as well as' body scales 
were baaed on random sampling of lItree baskets (ca. 40 kg each) of any 
one fishing trip of QNEC plc!<ed a~ random. In case of categorizing the 
In baskets (according to' market needs) prior to analtsls. then the frequency 
wu calculated a~cordllll to each category percentage In the total catch. 

For every fiSh taken for further .tudy In the laboraroty; the following 
data was obtainedt total length, total and gutted weight, sex, gonad weight 
and Itace of maturity. For 81e determination; scale samples were taken 
from the ~on of the left pector~ fin below the lateral Une: The lcales 
were aoaked in 59& ammonia solutloq overnight. cleaned rinsed In distilled 
water then mounted dry between two glass .Udes for examination and 
m.....ement with a binocular microscope at magnification of X 10. The 
distance from the .cale focus to th.- rim of the .cale (radius) was used 
In calculatinc the scale-Iength-relaltonship, while that from the focus to 
each euecealve annull was used to c.lculate the length of each successive 
age group (Van Ooeten. 1963). 

Based on the length-frequency data; the ''Integrated Method", as described 
by Pauly (t88S) was used to determIne the 81e by fltUng a growth curve 
directly upon the length frequency 'graph of each month repeated over 
and over along the time axis by tile help of a curved ruler. The length
at-age WU determined from the growth curve by the ald of a binocular 
'mlcroecope at X 10 to the nearest em. Analysis of d.ta wu carried out 
according to the standard statistical (nethods described by Snedecor (1951). 
Computation of biologlc.l statlstlCl ·of fish populations 'Was performed 
acc;ordll1l to the standard methods described by Ricker (18'18). 
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RESULTS AND DISCUSSION
 

Species Composition and Distribution: 

Family Lethrinidae is a commerci~ly valuablE: group in Qatar waters 
with main concentration in the 10-30 f~thom depth range in the east, north 
east and south of Qatar water. It is represented by four species. Lethrinus 
nebulosus and Lethrinus lentjan are fQund in all areas and stand at equal 
footing in terms of abundance. Each species Is represented by about 45% 
in QNFC landing. They are followeq by L. miniatus (about 6%), then L. 
kallopterus (about 4%) with density declining in deeper and Inshore waters. 
On the other hand, among the artis&nal trap fishery, the ratios of the 
mentioned species were about 50%, 30%, 5% and 15% respectively. 

Length-Weight Relationship: 

Efforts were made to obtain fish of wide range of sizes, down to age 
group 0 which was obtained from the special bottom trawl of QNM. The 
well established power equation was used in this respect to correlate the 
weight and length of fish, where (W) Is total body weight in gm, (L) is total 
body length in cm, (A) ia a constant and (B) is the functional regression 
(GM) rather than the productive regression according to Ricker (1978). 

In the absence of statistical difference at the 95% confidence level 
between the means of the calculated lengths of both sexes of this species; 
the extensive data were pooled to calc41ate the regression of 935 fish ranging 
in size from 15.5 to 67.8 cm. Statistics showed that the length-weight 
relationship of L. nebulosus in Qatar waters is given by the equation: 

W =O.02L2.89 

Length-Depth Relationship: 

The relationship between the lengtl1 and the depth of fish Is of major 
importance in fishery management. Through this relationship, one can control 
the size of fish being caught either by 11 net and/or a fishing trap. 

Based on samples of 1582 specimens of L. nebul08us ranging In size from 
12.4 to 67.8 em in total length; the length-depth relationship was given 
by the equation: 

D = 0.564 + 0.322 (L)
 
Age Determination:
 

1- Body-Scales Relationship: 

. According to Hashem et al. (1981) ttte criterion used for identifying annuli 
on the scales of Lethrinolds Is that a true annulus can be traced completely 
around the scale and generally exhibits crossing over in the posterior portion 
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of the la teral fields. However, dear annuli are found only in the scales 
of young and moderate-age fishes. The problem of identifying the annuli 
on the periphery of the scales of old fish may be encountered as the main 
difficulty in determining the age of S4ch species. They reported a direct 
proportionality between tile Lvuy t;cl11es and the total length of both L. 
mehesna nnd L. xanthochilus from the Red Sea. 

The same difficulty was encountered In the present study; and it was 
noticed that, half way between each successive true annuli there is a nearly 
false or nearly true annulus (obscure annulus). This could be mislead the 
scnle reader to great extent even with repeated readings. Taking this notice 
into consideration, the regression statistics of scale radius in micrometers 
on the total length in cm of 995 fish ranging in size from 12.4 to 66.0 cm 
is given by the equation: 

L =0.88 (&) - 3.52 

This equation suggests a changing rate with age. Ricker (1978) pointed 
out that, if scale annuli are taken as directly proportional to body length 
in 8 popUlation where they are actually proportional to a less constant 
quantity; the calculated first-year group is always too small and it becomes 
smaller the greater the age of the fish from which it was calculated. The 
above mentioned true annulus was founq to occur at the scale margin during 
April-May, while the obscure annulus occurs at the margin during September
October. 

2- Length Frequency: 

Unlike the body-scales measurements; bi-monthly length frequency analysis 
was performed only on the samples of the QNFC landings. The inherited 
problem in these samples is that fish of size less than 15-20 cm is tnrown 
overboard as by-catch. However, effort was made to obtain these fishes 
separately just for reference, but not included in the analysis. It is accepted 
that, size-selective mortality does not necessarily change the shape of 
the length distribution of the year-class according to Jones (1956). Ricker, 
1969 also stated that even quite severe non-linear selection changes the 
variance too little to be detectable In prac.tlce. The monthly length-frequency 
histograms of L. nebulosus for the months from June, 1987 to May, 1988 
are presented In Fig. 1. The histograms show an unprecedented phenomenon, 
to the best of our knowledge, not pointed 'out before. It is that, the size 
range of L. nebulosus covering the range from 40-52 cm In total length 
is relatively rare In the trawlIng grouflds of Qatar waters. This size range 
was found to represent the age groups 4-7 years. It may be postulated In 
this regard that the members of this group migrate either to !"ore deeper 
water or to shallower water for commencement of spawning. Sporadic 
samples from the trap fishery revealeq that the mentioned size range was 
represented in this fishery by about 50-65% in the catch with a mean length __ 
of 46.3 cm. 
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FIG. 1 
Monthly length fre9uency distribution of 

lethr1nus nebulosus of Qatar waters as obtained from the bottom 
trawling during June 1987 to May \988. (December 1987 and February 1988 

samples were not valid for analysis). 

Applying the integrated method in determining the age of fishes ranging 
in size from 20-67.4 em, the fitteq curves were extrapolated to the age 
axis. The resulting length of any particular year-group obtained from the 
monthly curves were averaged to calculate the mean length at-age and 
are presented in Figs. 2A and 2B. The estimated length at-age obtained 
from both the body scales and the ifltegr8ted method are shown in Table 
1. St,atistics showed that there Is no significant difference at the 9'5% 
confidence level betwen the meafl obtained by both methods, due to a 
calculated (t) of 1.86. compared with tM tabulated one of 2.10. 

Based on the above mentioned results, the Ford-Walford method was 
usaed to calculate the growth parameters required for fitting the Von 
Bertalanffy Growth Formula (VBGF). 
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FIG. '-A
 
Curve fitting for the integrated method on the monthly length frequency dtstribution
 

of lethrtnus nebulosus of Qatar w~ters as obtained from the bottom
 
trawling during June \987 to October 1987.
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FIG. 2-8
 
Curve fitting for the Integrated method on the monthly length frequency
 

distribution of Lethr1nus nebulosus of Qatar waters as
 
obtained from the bottom trawling during November 1987 to May 1988.
 

(December 1987 and February 1988 samples were not valid for analysis).
 

The growth parameters obtained are as follows: 
Body-scale Methods: K =0.134 to =0.50 years L.= 89.4 Cm
Intergrated Method: K = 0.154 to = 0.44 years L.. = 83.8 cm
Average of Above : K = 0.145 to =0.74 years L.= 58.Bcm 

Using the above mentioned parameters in fitting the VBGF, the calculated 
lengths at-age are shown in Table 2. 
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TABLE I
 
length 1_) at-age (years) of Ldhrlnas nebulosus
 

of Qatar ..aters as estImated fl'llll observed scales measurements
 
and curve f!ttln" of the Integrated IIIl!thod.
 

Asr' In Year 

Methods 
2 ] t 6 6 8 9 10 

Scoles 97 172 252 492 1157 613 632 641
 
Jntegrated 53 IS] 243 415 495 558 607 626 634
 

t2~ ,09 

HI 
Average 66 16] 248 tJQ 412 494 558 610 629 638 

TA8U 2
 
Calculated length Imm) a~-age burs) of lA!thrlnus Ilebulosus
 

of Qatar ... ters as obtaIned by fittIng Y8GF on observed scales "",asurements.
 
curVe flttl"g of the Integrahcjlll!thod end the lVerage of both.
 

Age In Yur 
Methods 

IC L, 2 J 4 II 6 • 9 10 11 

Scales 0.134 0.50 .94 51 IU 254 335 405 466 520 567 608 644 675
 
Integrated 0.154 0.44 838 69 t7J 354 423 482 $3] 576 614 646 673
17' 
Average 0.145 0.47 858 63 171 tU 344 413 473 525 570 609 643 672 

3-Cassie Probability-Paper Method: 

All attempts of applying Cassie's (1954) method in the analysis of size 
frequency distribution to determine the age of L. nebulosus were not 
successful. This could be attributed (0 the presenece of more than ten 
age-groups in the fish landings, beside the rarity of some age groups. This 
situation leads to a great Interference and truncation, even with samples 
having two distinct populations separated by 8 missing size-group. The 
method proved unsuccessful in this respect due to small numbers representing 
the older age-groups. Hence, this method was not considered in the analysis 
of much fish species. 
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Growth Rates: 

Beased on Table 2, and applying the functional regression of the length
weight relationship as 2.89; the average length at-age was used to calculate 
the different types of growth rates as follows and the results are shown 
in Table 3. 
Absolute increase (increment) in a given year = 

Relative rate of increase = 

Intstantaneous rate of increase = 

Loge L2 - Loge Ll or Loge W2 - Loge WI 

Table 3 indicates that this species reaches about 17 cm In total length 
after a period of about two years. It seems that the increment In length 
is somewhat higher than expected. The reason may be due to the lack of 
age group (0) that enters the calculallons, and/or In determining the true 
annulus of age group 1. 

With respect to the age groups vulnerable to fishing activities, it appeared 
that increment was at its maximum between the first and third years of 
age with an average of about 10 em/year. There was a steady rate of 
decrease of about 1 cm/year betweep the third and seventh years of. age. 
The increments in these groups were; 108, 92, 81, 69, 60 and 52 mm/year 
respectively. The minimum increments were during the ages 7 to 10 years,' 
where they were 45, 39 and 34 mm/yeOf respectively. 

~ith respect to absolute increase in weight, it appeared thil:t ..t~e minimum 
increase was in age groups 1 and 2 with on increment of about 69 gm/fish 
/year. On the other hand, the maxl(llum increase was about 500 gm/fish/ 
year at age groups 6 to 9, then the rate was decreasing again. This finding 
suggests that fishing activity should ~e directed towards catching the older 
rather than the younger fish. This suggestion could be Implemented through 
controlllng the mesh size of both the bottom trawls and the fishing traps 
operating in the deeper and shallower waters respectively. 

Spawning Habits: . 

Ibrahim, et al (in press) Indicated that spawning of this species takes 
place during April-May, with the first spawning activity taking place at 
the fourth years of age. Based on the observation that, size groups from 
40 to 52 cm were missing from the traWling grounds and were predominant 
in the trap fishery; it couldd be stated that this size group spawns In rocky 
and reef areas. Hence, protective meuures should be taken Into consideration 
to protect the spawners in the mentioned areas to give the fish 8. chance 
to spawn at least once at about 35 crn In total length. 
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CONCLUSION
 

Family Lethrinidae is represented In Qatar waters by four species. In 
terms of abundance, Lethrfnus nebulosusls represented by 45-5096, L.lentjan 
by 30-4596, L. kaDopterus by 4-15% an<1 L. minlatus by 5-696. 

Age determination via scale reading was confusing to some extent due 
to the presence of a confusing annulus between each two successive annuli. 
This dictates that caution to be taken in this regard with repeated reading 
especially in case of old-age fish. The use of the "integrated method" in 
age determination proved superior, giving that length frequency sampling 
is representative of the catch. 

It was proven that sizes from 40 to 52 cm of L. nebulosus were rarely 
represented in the trawling grounds, but predominant in the trap and reef 
areas. This indicates that this species moves to such areas for spawning. 
The spawning takes place for the first time at 3-4 years of age at about 
35 cm in total length durink the months of April-May. 

Growth rates indicated that maximum increment in length is during the 
age grops 1-3 years with an average of 10 cm/year, then it decreases by 
one cm/ year during the ages of 3-7 years. The minimum increment is during 
the ages of 7 years and up with an average of about 4 cm/year. This means 
that the fish can reach a length of 64 cm in about 9-10 years. With respect 
to increment in weight; it is a~out 69 gm/year for the age groups 1-2, 
increasing to reach a maximum of 500 gm/year between 5 and 9 years, 
then decreasing again thereafter. These figures Indicate that the same 
amount of increment (in weight) from certain number o( fish in any particular 
age group could be obtained by half of that number in the next age group. 

The overally results of this study recommend the use of the "integrated 
method", with proper length-frequency sampling, in determining the age 
of L. nebulosus. Also fishing activity on such species should be directed 
towards older age groups Qf more than 3 years of age. This can be achieved 
by controlling the mesh ~lze of both fish traps and trawling nets, as well 
as protecting this fish 'In' their spawning groups In the shallow and reef 
areas through trap fishery management. 
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