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I. INTRODUcrION 

The Gulf of Suez is one of the important plnticipants of the water wealth 
resources in A.R.E.~ yet its fisheries is considered to be still virgin. Trawling 
and purse-S(>ining are two principal methods of fishing in the Gulf, and the former 
yields about 500/0 of its total annual produ~tion. About 600 fishermen and sailors 
with 55 trawlers were operating by this method dur1ng 1963 to 1966. The nets 
used for tlawling are the typical Italian Otter-trawls with some modifications 
in the mesh size of the cod-end (Nassif and Zaki, ] 960). Fam. Pomadasyidae is 
one of the most important economic families-and its members are mainly caught 
by trawlers (about 99%)-and of a good taste and cheep price. However~ as far 
as I know, nO study has been previously undertaken for the fisheries of this family 
in A.R.E. This study was therfore undertaken and we hope that it will focus 
some light on this important family and may contribute to some extent in managing 
the total fisheries of the Gulf. 

u. FAMILY POMADASYIDAE 

FishesofFam. Pomacl(J,8yidae are small sized with bright colours, and laterally 
compressed. They usually live in shallow waters of warm seas. This family is 
represented in the Gulf of Suez by two genera, viz: Pomadasys and RhoncisCUB. 
Members belonging to the former are coral living fishf s a.nd have therefore a negl
igible economic value. On the other hand, genus Rhonciscus includes demersal 
fishes (Smith 1953) which are widely caught by trawlers. It constituted a mean 
production of about 16°!c» of the trawling catch of the Gulf durhlg the period from 
1963 to 1966. Genus Rhoncismls is represented in the Suez Gulf by three species 
which are R. st,iatus (Gilchrist and Thomson), R. anas (Val.) and R. stridens 
(Forsk.). Of these, the first species is predominant and constitutes more than 
95% of the production of members of this genus. The present study is therefore 
focused on Rhonciscus striatus, and entails the study ofits various biological aspects 
in a hope that it helps in managing the trawling fisheries of the Gulf. 

m. MATERIAL AND METHODS 

The study of Rhonciscus st,iatU8 from the Gulf of Suez is based on the deter
mination of age and growth and the caloulation of the growth histories of 2100 
specimens collected from March, 1963 to December, ] 964. Samples were randomly 
taken from the landed commercial catch and sometimes On board trawlers. 
Samplei were not available in July and August whence fishing is prohibited. Data 
collected are; standard length (to the nearest 0.1 em), and stomach-oontpnt, 
weights (to the nearest 0.1 and 0.01 gm. respectively). Sca.le samples were usually 
taken from the left side in the area between the insertion of the dorsal and pectoral 
fins. They were cleaned by 10% ammonia solution. 1520 key scales were mounted 
between two glass slides on which the serial number of the specimen besides the 
date of sampling were written. The length frequency curve is ba.sed on 4-734: 
specimens taken from the commercial catch. Statistical data were ava;lable from 
the statistical department of Alexandria Institute of Oceanography and Fisheries. 
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For the macroacopic study of gonads, the maturity stages are sorted according 
to Hjort's description (19J 0) as follows: 
Stage 1 Gonads transparent, thread like, ovaries or testes cannot be differen

tiated externally. 
Stage II Gonads slightly swollen, eggs minute, first.visible in the ovaries, testes 

can be recognized externally. 
Stage 111 Gonads filling half the body cavity, ovaries reddish in colour, testes 

reddish white. 
Stage IV Gonads filling two-thirds of the body cavity, ovaries reddish white 

with eggs larger in size than in stage II, testes white in colour. 
Stage V Gonads filling all the body cavity, oval'ies yellowish testes almost 

white in colour. 

IV. COMMERCIAL FISHERIES 
A. ANNUAL CATCH 

The Gulf of Suez is considered hS one of the main fishing areas of A.R.E., 
and yields nearly about 220/0 of the total catch. In general, the total production 
of the Gulfis however decreasing as its production is about 23,000 and 11.000. tons 
in 1963 and 1966 respectively, with a decrease of about 520/0 (Table 1, fig. 1) 

Following the same manner, the percentage of the annual catch of the Gulf 
to the total production of A.R.E. declined gradually being about 26, 21 J9and 18 
per c~nt in the years oi 1963, ] 964, 1965 and 1966 respectively (Table 2, fig 2). 
By analysing the total annual catch of the gulf, it was found that, the ottertrawl 
contributed a mean percentage of about 54%) during the period from 1963 to 1966. 
The percentage of the trawling catch fluctuate from one year to another being high 
in a certain year and low in the next (Table I Fig. 3). Fam. Pomadasyidae 
participates by a mean of about 16% of the trawling catch (from 1963 to 1966). 
Since llhonciscus striatus constitute more than 950/0 of Faro. Pomailasyidae 
production, so, the preceding percentage of the family could by considered to 
reflect the fluctuation of this species alone. 

TABLE 1.- ANNUAL PRODUCTION ANn PEROENTAGES DURING 1963 To 1966 

~od".tion 

Year _______ 

-_._--_._--

]963 

]964 

1965 

. 

A.R.E. 
la.ndings 

1 

! 89289 

79233 

70372 

I 
1966 . 60120 

I 

Gulf of
 
Suez
 

-1-----' 

22929 

16648 

13411 

10894 

Trawling 

! 

3962 

]899 

82II 

5188 

Peroentage of 
BhoDCi. 
80UB toTra.wlingGulf of 

TrawlingSue~ to to Gulf 
total of Suez 

12.2660.89I 25.63 

2l.8821.02 47.45
I 

16.39] 9.06 61.23 
I i 

16.31I 18.13 I 47.62 
I I 
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B. SIZE AT CAPTURE 

The length frequency study of RMnciscus striatus in the Gulf of Suez is based 
on 4-734 specimens collected during] 963 and] 964. The length frequency curve 
is typically of the unimodal type. The modal lengths lie within the range of 90 
to 100 rom. in body length as shown in Tables (2) & (3) and fig. (4). It is clear 
that fishes of the modal lengths are more frequent in 1963 than in the next year. 
This may be attributed to the smaller mesh-size of the cod end of the 
otter-trawling nets used in 1964. It was also noticed that the mean l~ngth of 
samples collected during the 1963 is relatively higher (being 110.9 mm) than that 
of1964 (being 102.4 mm.). On this account the commercial catch not only decrea
sed in 1964, but this is also accompanied by a diminution in the standard 
length of the fish stock. 

V. BIOLOGY OF RHONCISCUS STRJATUS 
A. FOOD AND FEEDING HABITS 

R1wncisC'Us striatus is a plankton feeder, However, small bivalved molluscs a.re 
also ingested and they are frequently found mixed with sandy or muddy particles 
of the sea bottom. This diet agrees reasonably well with the small mouth with 
its feeble teeth. In general, seasonalchange in the type of diet does not take place. 

B. LENGTH-WEIGHT RELATION 

A knowledge of the length at which the fish increases most rapidly in weight 
is of great value in determining the size at which fish may be most profitably 
harvested. Therefore, the relation between length and weight in fish is commonly 
examined. For many species, it has been found that weight increases as the cube 
of length, but for others, the weight increases at a greater or less rate (Le Cren, 
1951; Hile 1953,...etc.). The general equation W=cLn (where W =wdght of fisb 
in grams, L = length in ems., c & n are constants) has been satisfactorily applied 
to many species. It is here applied to the present studied species viz: Rhoncisew 
8triatus. The data adopted were collected from the commercial catch landed by 
the trawlers operating in the Gulf of Suez through 1963 and 1964. They were 
separately and collectively grouped and investigltoted without regard to sex, state 
of maturity or time of capture. Groups with an interval of 0.5 cm. in length 
or2.0gm. in weight werehere adopted and the average for each group is calcula.ted. 
The mean or average length or weight for each group do not differ significantly. 
The length - w~ig;ht equation determined by fitting a straight line to the 10garitbIIl8 
of the standard length and weight of 881 specimens captured during 1963 and 
1964 is: 

log W = - 4.0642 + 2.6899 log L 

The data available for the different samples collected are given in ta.ble 4. 
The few fishes of standard lengths shorter than 75 mm. or longer than] 30 mm. 
were not included otherwise the mean weights would be unreliable. From th" 
above equation it is clear tbat the increase in weight of fish does not follow the 
cube of length. This relation was represented by figure 5. In few cases only 
there are full agreement between the calculated and empirical weights. 
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Data for the condition factor which is cons1dered as direct and quantitative 
measures of form or relative robustness of the body were derivt'd from sampling 
records. The formula. al,plied for the calculation of this factor is of the form 

W x 103 

k = Ln (where k is the condition factor, W = mean actual weight in 

grams, L = mean actuallength in ems., n = constant derived On dealing with length 
weight relation. The number] ()3 was introduced to eliminate decimals. 

The mean values of the condition coeficient for the standard length:- between 
75 and 130 mID. ranged between 1.31. and 1.91 (Table 4). 

C. AGE AND GROWTH 
8. Age 

1. Scale characteristics and definition of the annulus. 

Scales of Rhcmciscus striatus are typically of the ctenoid type, oval to egg 
shaped. Scales ara small, thin and deeply embedded in the skin and so they 
are relatively inconspicuous. They are dislodged with d!fficulty and consequently 
few are regenerated. Sguamation of the body is complete. Concentric ridges 
or circuli are arranged about the focus, roughen the surface of the scale. The 
focus may be central or slightly anterior or posterior to the center of the scale. 
Scales have repeatedly widely and closely spaced circuli radiating from the focus. 
The different spacing of circuli indicates the -periods of fast and slow growth. 
The wider spacing is found typical at the beginning of each new band of ~owth 
and indicates the summer fast growth. The close1)" spaced circuli are laid down 
at the end of the growing seaSOn and represent the slow winter growth. Some
time, the closely spaced circuli give the appearance of incomplete bands on the 
scales 

2. Time of annulus !orrnation. 

New growth is first seen on RhonfJisoos striatus scales as a narrow, clear band 
·outside a darker band of thp, closely spaced circuli of the winter growth. At the 
beginning of the growing 803,<;on, new growth is narrow and distinguished with 
difficulty from the wiater circuli. It was noticed that the percentage of Rhoooiscus 
scales having new growth increases slowly from November onwards, and reaches 
its maximum of about 75% by the second half of February. Such a long period 
may be due to the fa.ct tha.~ new growth on the scales of diflerent individuals in 
the sample begin and becom'1 com:Jbte at diffdrent time.~, as the specimens exa
mined cover a wide range wherJby they may live diiferent environmental condi
tions. Owing to this sea,'1on the percentage of the scales having new growth 
does not exceed 75% by the second half of F~bruary as was s~id before. A 
higher percentage may prevail of the fishes react similarly to the surrounding 
conditions. Temperature, wa3 considered as the principal factor in the formation 
of annual rings as it affects food supply (Thompson 190 1). Whereas, Culter 
(19] 8) believed that the water tomperature affects the spacing between the cir
culi while the food supl-·ly determines their number. It is noticed, in the present 
study, that temp~rature mJ.y influence the time of annulu~ formation which 
takes place during the months of the minimal wat<.'r temperature. 
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3.	 Validity of the annulus as (J year mark. 

Scales of Rhonciscus striatus are found reliable for age studies and conse
quently for calculatin~ the length at different growth years. That the annulus 
is valid as a year mark and considered as a winter ring was concluded from the 
following: 

1.	 Scale samples collected in October showed no marginal annulus. 

2.	 Scales had an annulus short distance within the edge in the period 
from November through February. The frequency of scales with this 
annulus increases progressively from one month to that follows. 

3.	 Scale samples collected during March showed no annulus on the edge. 

4.	 The available Bcale samples collected from March through October 
showed variation in the position of the annulus within the scale margin 
The fa.rthest position was revealed in July. 

Moreover, additional evidence in the validity of annulus as a year mark may 
be obtained from the calculated length which agree to So great extent with the 
actual length of fish at any age-group. 

4.	 Body-Scale Relation. 

The validity of growth ca.lculations from scale measurements requires the 
establishment of the relationship between the growth of scale and that of the 
body. Scales adopted are from the al'ea between the anterior insersion of the 
dorsal and pectoral fins. The body-scale relation of Rhonciscus st1'iatus from 
the Gulf of Suez was determin6d for 2] 00 Sp3Cl.menS ranging-in standard length 
from 75 to 120 mm. a·nd collected during 1ihe different months of 1963 and 1964 
Table 5, fig. 6. Sca.le radii were recorded only from the key scales used in age 
determination study. Graphical representation of the body-scale data for the 
combined sexes indicated that the scala radii grow in direct properlion to that 
of the standard length. A test of the relation between both variables is found to 
be lineal'. The regression line L = 1. 9J +0.47 S was fitted by the least squares 
(where L = standard length in mm., S = ma.gnified anterior scale radiusx14). 
This empirically derived equation was the base for the calculation of growth from 
the scale. measurements. 

5.	 Age aetermintation. 

The validity of age·determina.tion by counting the number of annuli was 
clearly established by Van Oosten (1919). In the presElnt studied species. Hav
ing established the chal'acteristics of the annulus and its validity as a year mark, 
the selected scales from fishes of different lenghts were examined for determining 
the age and marking the position of the focuB. scale margin and the annuli for 
later use in growth calculations. Regenerated scales were frequently met with 
and they were easily detected in spite of the small size of these scales. Th& 
length of fish within any age-group is variable and overlaps with that of lower 
and higher age-groups. 
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TABLE 5.-BoDY LENGTH (eM.) SCALE RADIUS (x]4) RELATION 

OF Rh01iC'iSCUS Strwtus. 

No. 

1 

2 

6 

7 

8 

9 

]0 

Total 

Length of fish I Sc.le rodio' Ii 

(L) I (S&) I 

. -~ I. 

(SR)2 C&le. 
sa 

-~-~i -----.----

140.66 85.98 ]1.36 

166.67 100.05 12.42 

J79.29 110.47 13.49 

195.16 122.24 14-.55 

330.] 3 140.32 15.62 

272.91 161.07 16.68 

3]5.06 181.94 ]7.74 

::\55.70 202.74 I 18.81 

J1.25 I 19 98 

11. 75 I 

---I' 
95.00 I 

21.J5 

161. 5fl 

399.20 224.77 I 19.87 

447.32 II 248.51 20.94I 
---,' ----------\ -------- 

2702.10 11578009 ! 

7.25 

7.75 

8.25 

8.75 

9.25 

9.75 

10.25 

10.75 

J1.86 

i 

Iii 

12.91 
I 

13.39 II 

13.97 

15.17 

16.52 

II 

17.75 

18.86
 

6. Age - Composi'ion 

The age- composition of Rhonci~cusstriatus waq investigated from represent
ative samples of the commercial catch of 1963 and 1964 and the percentage of 
fishes of each age group was examined. The available are shown in figures (7,8) 
and Tables (6,7). A:5e.:-.group II is dominant and contributed for about 5] .15% 
and 43.70% in the catch of 1963 a~d 1964 resp.3etively. Age -group 0 is the 
least represented. contributed with about 0.55 percent in 1963 and about 
1.10 percent in ] 964 and distinguished in 3 and 4 months of 1963 and J964 res
pectively. Frequency of fishes of age - group IV is very low and is about 3.65% 
in 1963 and about 1.0% in 1954. A~e - groUP3 I and III have an intermediate 
{losition. The former contribute for about] 1.70% and 23.70%, whereas the latter 
has nearly about 32.95% and 30.60%, in the com-nercial catch of 1963 and ] 964
respectively. 
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.AGE AND GROWTH STUDIES ON RIIONCISCUS STRIA7'UB 

Growth in Length 

a, Length at capture 

By means of the relation which is deduced before between the body and the 
anterior Bcale radii, the calculation of lengths were computed frem the actual 
lengths of fish at the time of capture. The growth rate of the difterent age-
groups - discriminated by the numb;}r of annuli On scales was determined by com
puting the means of the actual and the calculated lengths in the different years 
of life. Table 8 shows that there is a wide range in standard lengths of fishes 
within each age-group. This range varies from 22 mm. for aga-group I to 35 mm. 
for age group III. This results in the overlapping between the standard lengths 
of the successive age-groups. This mean actual lengths for the various age
groups indicated a progressive increase. Thus the means of body lengths for age
groups I, IT, III and IV are 77.8, ]03.2, ]25.9 and 138.1 mm. respectively. 

TABLE 8.-RANGES AND MEANS OF ACTUAL LENGTHS AND WEIGHTS OJ' 
Rhonc:scus straitus BY AGE-GROUPS AT OAPTURE 

Length (rom.) Weight (gm.) 

Age groups --~-~--~ 

Range 

-!~--,~-
Mea.n 

1 

RODge I 
_._----------

Mea.n 

III 65.0 - 87.0 77.8 8.0 - 18.0 10.23 
I I 

II 
I 

79.0 - ]09.0 ]03.2 ]0.0 - 26.0 
I 

2J .41 

III 
I 

100.0 - ]35 0 ]25 9 16.0 46.0 36.18 

IV 
! 

122 .0 - 1 50. 0 J38 1 35.0 - 62.0 

b. Oalculated lengths 

Depending in the linear relationship between the standard length of fi 
and the length of the anterior scale radius, "Dahl- L~a" methods for the calcu 
ion of growth histories of this fish was adopted. The formuh applied for t . 

Vn 
purpose is as follows: Ln = (L - a) -- + 8. 

V 

Where In = the calculated length at the end of nth year, L = Standard length 
capture, Vn = anterior scale radius, corresponding of nth year, V = anterior 
radius at time of capture. While (a) is the correction factor. 
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The mean calculated lengths for the successive age-groups were shown in 
table (9). Fig. (9) represents the growth in length On applying the actual and 
the calculated standard lengths. The upper lines represent the mean lengths for 
the ~uccessive age-groups, while the lower lines represent the annual increments 
between them. From this figure it is clear that the calculated lengths go nearly 
parallel but slightly lower than actual lengths. A close fitting of the two 
lines was hardly to be expected due to the large investigated area and the 
possible difference in the environmental conditions. The most rapid growth 
prevails in the first year of life (764 mm.), after which the rate of growth slowly 
and progressively decreased. Thus the increments between age-groups I-II, 
II-III and III and IV are 25 7, 21.4- and 16.9 mm. respectively. Thus, the 
highest increment in length was attained between the first and second age-group. 

TABLE 9.- CAVJULATED STANDARD LENGTHS OF THE DIFFERENT 

YEARS OF LIFE IN Rhonciscus straitus AND NUMBER 

OF INDIVIDUALS COMPRISING EACH YEAR 

Age-groups 

I 

II 

III 

IV 

Meg,n 

Increment. 

Calculated length at the end of eaeh 
year of life (em.) 

2 :; 4 

-- --I _ _.~----..--1-
8.27 

7.85 10.74 

i
7.34 i ]0. ]2 

7.12 I 9.76 
I 

7.64 10.21 

2.57 

I 

j 

12.4-8 

J~.23 14.04 

]2.35 14.04 

2.]4 1.69 

Growth in 'Weight 

(a) Weight at Capture 

The actual weight for the sampled fishes exhibits nearly the same picture 
as does the length. Thus there is a wide range in weight within each age-group. 
Also there is a grea.t deal of overlapping betwe.en the successive age-groups. The 
mean actual weights for the different age groups are shown in table (8), which 
reveals that these weights graa.ually increases. Therefore the mean weight for 
age-groups I, II, III and IV are 10 23,2] .41,36.18 and 49. 76 gms. respectively. 
Thus, it is clear that the increase in weights between age-groups I - II, II - III 
and III - IV is ]J .) 8, 14.77 & ]3.58 gms. respectively. Therefore the highest 
increase was attained between the second and third age-groups. 
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(b) Cfl,lcula~ Weights 

By application of the length-we:ght relationstip to the mean oalculated 
lengths shown in table (9). the calculated weights for the different age-groups 
were computed. They were shown in table (J 0) and represented grapbically by 
figure (10). It can clearly seen that the lowest growth in weight was attained 
in the first year of life after which the annual increment gradually and progreB
-.ively increased, varying from 11 .~J gm. in the second year to ] 4 .97 gm. in the 
fourth year of life. This reveals that the highest increment in weight is attained 
between the third and fourth age-groups, However, the increment between these 
age-groups and that between the second and third age-groups are nearly cam
parable and the difference between these increments is small. 

TABLE J0.- CALCULATED WEIGHTS OF DIFFERENT YEARS OP 

LIFE OF Rhonciscus str'VLtus. (WEIGHTS CALCULATED 

By LE~GTR-WEIGBT EQUATION 

Ago-grou[s 

I 

II
 

III
 

IV
 

Mellon. 

Increment 

I Caloul.ted w";ght .t tho "end "f pocb ye.r or life 

I I I II I III : IV

l------·-
12.42 

JO.78 

8.97 

10. JJ 

---. 

25.07 

37. !)3 

19.3e 35 54 ljJ .50 

2] .9:? 5J .50 

11 .81 J4 r,7 

D. M\TVRITY STAGES OF GONADS 

One of the fundamontal biological aspects is to identify the sl?awning peri 
of the species cOncerned. This can be clarified by microscopic and macroscopi 
examination of the gonads. Although the first method =s more accurate ye 
the second is easier and more applicable and can be accompl:shed even on boa 
ships. In the present study, the five maturity stages described by Hjort (19] 
were found sa,tisfactorily applicable to define the state of gonads for Rhonei 
8triatus. It is worth-mentioning that the gonads (either testes or ovaries) w 
not available through July and August whence trawling is prohibited. 
fore, we preferred to consider a fishmg year starting from September to J 
The frequency of diff ~re:lt maturity stages are shown in table (11) and re 
ted by figures {ll) 1 ~). 
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In males, about 94% of testes belong to stage I during September. This 
percentage decreases progressively in the following months and reoohs about 10% 
in Februal"y. Stage II increased progressively in representation.~· 'lID September 
to Janu,ary, but decreasing afterwards during February and Marcil. and lacking 
in April. Males having this stage comprise 22 a.nd 55% of these examined in M8Y 
and JWl.erespectively. Stage III increases from November to February, decreasos 
during March and April and rejncreases in May but decreases progress;vely in 
frequency from this month till February. Stage IV appeared in the collected 
samples from February to June reaching a maximum percentage during ~Iarch. 
On the other hand, all the ovaries belonged to stage I in September. Ovaries of 
stage II incnase in abundance from September till January and decreasing after 
wa.rds till March. Stages III and IV were first started appearing in December 
and January respectively and were most represented in February and March 
respectively. In both m'ilJes aud females stage I was lacKing during March and 
May whereas stage II was lac~ing as well in ApriL while stage V was dectectaUe 
from March to May. 

On coneidering gonads of stages I or II as immature, of stage III as 
interm~diate and of stages IV and V as mature, we shall examine the 
magnit~de of different conditions of different gonads in different months. 
Thus, as shown in Fig. ] 3, in males, the testes are exclusively immature 
in September and October. The frequency of testps showing this condition 
decreases prflgressively l.fterwards till March. These testes ·are completely 
tacking; in April put reappear in May and to a much gleater extent in June. 
Testes of intermediate maturation increase in abundl,nce from November til] 
February, but decrease in March aDd April but reincrease in Ma.v and JlU1e. 
Mature testes wer{' detected only in February through June. These comprise 
mOre than 90% of the gonads examined in March and April but fonn 
only about half of the of gonads in May but they are least represented in June. 

Concerning the ovaries, they are exclusively immpture in September and 
October Gonads of this condition decrease in frequency progressively till March 
Me wanting in April but reappear in May and to a greater extend in June. ' 
Ovaries of intermediate maturity condition comprise more tha.n 50% of the gonads 
examined in Ja.nuary and February and are the least in April. Mature ovaries 
appear from Ja.nuary to June and increase in frequency till April and decrease 
afterwards. The percentage of ovaries sllOwing this condition is 74,94 and 61 % 
in March. April and May respectively. 

It may therefore be concluded that Rhonmscus striaeus has, in the Gulf of' 
Suez, a long spawning sea.son which extends for about three monthR e~ten· ' 
from March to May. 

VI. SUMMARY 

1 .	 The Ianded annual ea.tch of the Gulfof Suez declined from about 23 thOtlS8D
 
tons to about] 1 thousand tons in 1963 and] 966 respectively.
 

2.	 Trawling is one of the important fishing methods adopted in the gulf, co
 
tributing for a mean of about 54% of the landings during the period f
 
1963 to 1966.
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3.	 Fam. PomadasyLdae con8titute about 16% of the arnual trawling 
production. Its members belong to two genera viz; Pomadasys and 
Rlionciscus in the Gulf of Suez. Rhonciscus striatus is the most important 
species and comprise more than 95% of production of this family. 

4.	 The mean body length of Rho?tciscus striatus decreased from about 110 mIn. 
in 1963 to about 102 mm in 1964. 

5.	 This spe~ies fpeds mainly on plankton and small biva.lved molluscl!l were 
frequently met with in the stomach. 

6.	 The application of the length weight rehtionship for tbe combined data of 
1963 and 1964 revealed that the value of (n) is 2.6?99. 

7	 The condltioD coefficient ranged cetween I .31-J .91 for the samples collected 
durlllg ] 963 and 1964. 

8	 Characterist:1cs of scales, besides the time of annulul3 formation and ita 
validity as a year mark have been discussed. 

9	 The linear relationship between the body length and the anterior radius of 
scale has teen estab~ished. The correction factor is ] .9J ems. 

10.	 Age determination and growth studies were based on :3100 speoimens. 

11.	 Age composition studif's rf'vealed that age-groups I to IV are represented in 
the catch age groups II predominated in the catch over other age groups and 
constituted arout 51 %and 44% for 1963 and 1964 resptctivel). 

12.	 Mean calculated body lengths for the successive age-groups from I to IV are 
77.8, 103.2, J25.9 and J38.1 mm. respectively. Highest increment were 
found between age-groupe; I and II. 

]3.	 Mean calculatpd weights are 10.23,21.47, 36.18and 49.76 gm.forage-groups 
I, II, III and IV respectively. The highest increment takes place betWeE'D 
age-group III and IV. 

14.	 Maturity stages of gonads are examined according to Hjort scale (1910). 
Spawning seasOn is long and apparently extends from March to May. 
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