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ABSTRACT

The population of Barbus bynni in Lake
Nasser wac composed, at least, of 6 sge-groups,
of which the third one was dominating the catch.
The scale characteristics, definition of the
annulus, beside the time of annulus formation
and its validity as a year mark, were discussed.
It was found that the annulus is laid during
December-February. Some irregularities were
found in the structure of scales. The body-length
relationship is linear. It revealed that the
increase in weight, nearly, follows the cube
of length. The most rapid growth in length was
found during the first year of life. The perce-
ntages of annual weight increments showed that
their maximum value was attained between age-
groups I and II, followed by age-groups IT and
TIII, then markedly decreased. It was advised to
capture these fishes at a length not less than
28.0 cm, after they complete their second year.

INTRODUCTION
Reservoirs are generally planned for solving a number

of economic problems, one of which is to overcome the
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continuous decrease in the animal protein resources
necessary for food, due to the progressively increasing
number of human population. As fishes are considered as one
of the main resources of this protein, attention was directed
to increase their catch specially in inland waters. This,
undoubtedly, could be fulfilled through the good management
of their fisheries, which must be based on scientific and
accurate informations about the important and economic

inhabitants of fish species.

Lake Nasser is one of the greatest man made reservoirs
in Africa. It is located at the southern part of Egypt
(informations about this lake were published before - Latif,
1974 and Massoud et al., 1985). Although this lake has
a large area, yet its production is relatively low. This.
indicates, that more studies have to be made on the important

inhabiting fish, in order to improve their yield.

Family Crprinidae is one of these important inhabitants.
It is represented in Lake Nasser by 13 species, belohging
to five genera, of which genus Barbus Cuv., 1816 is the most
important. This genus comprises five representatives namely:
B. bynni Forskal; B. werneri Blgr. ; B. perince Rupp.;
B. neglectus Blgr. and B. anema Blgr., of which the first

species is the most common (Latif, 1974).
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Very few studies were carried out on cyprinid fishes
in Egypt. Therefore, it was found that the study of age and

growth of Barbus bynni from lLake Nasser is interesting.

It is worthy to note, that fecundity of this important

species was studied before in a previous work (Shenouda, 1986).

The ultimate objective of this work is to help in
a better-management of fisheries in lake Nasser and to
improve its fish production to a continuous higher level

of abundance.

MATERIAL AND METHODS

Fish samples required for the present study were
collected from the commercial catch landed at Aswan High-Dam
harbour, during the period from October 1990 till September
1991. Beside the length, weight, sex and date of capture,
scales were taken from the region between the insertion of
dorsal fin and lateral line, as suggested by Rounsefell
& Everhart (1953).

About 1832 specimens were investigated, ranging in

their body lengths from 11.0 to 65.0 cms.

Two methods were used in the preparation of scales,
by soaking overnight in either 107 ammonia or in cloth-

detergent solutions. The second solution appeared to be more
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suitable. Scales were cleaned under a binocular microscope
of low magnification, with the help of a hard brush. The
cleaned scales were washed by distilled water, then mounted

between two glass slides on which serial numbers were written.

RESULTS AND DISCUSSION
a - AGE

1- Scale characteristics and definition of the annulus:

Scales of Barbus bynni Forskal are typically of the

cycloid type, with smooth anterior and posterior margins.
Radii and transverse grooves are lacking, however, lines
of flexbility are sometimes found. A comspicuous focus,
which may be central or slightly anteriorly or posteriorly
eccentric, is present in the scales. The "normal" scales
have repeatedly widely and closely spaced circuli radiating
from the focus, indicating the fast summer and the slow
winter growth, respectively. The wider spacing is found
typical at the beginning of each new band of growth. The
closely spaced circuli are laid at the end of the growing

season.

Following Semko (1954); Vedensky (1954); Birman (1960);
Bilton and Ludwig (1966) & Latif and Shenouda (1972 & 1985),
the term "annual ring" is used for the definition of the
annulus and the "new growth" for designation of the part of

scale found after the last annulus.
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97— Time of annulus formation and its validity as a year mark :

The use of scales for age and growth studies is based
on the assumption, that only one annulus is laid during the
year and almost at a certain time. Examination of scales of
B. bynni from Lake Nasser revealed that the small-sized fishes
showed no annulus formation. Marginal annuli firstly appeared
on the scales during December. The percentage of scales '
having annuli on their edges reached its maximum during
January (about 80%) then decreased during February. Such
a long period may be due to the fact that new growth on
the scales of different individuals is completed at different
times, since the collected samples cover a large area of the
lake, whereby they may live in different environmental condi-
tioné. Scales collected during the period from March through

November showed variations in the position of the annulus.

From the above-mentioned examination of scales of
B.bynni, it is clear that the annulus is laid once in the
year and at a definite time i.e. from December to February.
This indicates that the annulus is a true winter-ring and
consequently, the scales of the present species are valid

for age and growth studies.

According to Thompson (1904), temperature is considered
as the principal factor in the formation of annual rings

on scales as it affects the food supply of the fish.
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It is worthy to mention, that the water temperature
in this lake drope to its lowest degree during January, as
was stated by Massoud et al. (1985). The same authors

reported also, that the annulus of Hydrocynus forskalii Cuv.,

in Lake Nasser is formed during January. This supports the

above mentioned result about the time of annulus formation

for B. bynni.

Other proofs for the validity of the annulus as a true
year mark could be obtained from the body-scale relation.
Also, according to Bishai (1981), the agreement between the
actual and calculated lengths of fish in any age-group is
an additional evidence for the validity of the annulus as

a true year mark,

3- Body - Scale relation:

The establishment of a cer ain relationship between
the growth of fish, represented by its length, and that of
the scale is regarded as a good proof for the validity of
growth calculations from scale measurements. For this
purpose, either the scale diameter or, more often, its
anterior radius is used. Also, the total, fork, or standard

"body" length may be adopted.

According to Van Oosten (1923), a nearly constant
relationship exists between the scale diameter of fish and

its length. However, the same author (Van Oosten, 1929)
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stated that this relationship is nearly const e
completion of the first annulus. On the other ha

authors found that a linear relationship exists between ' he
anterior radii of scales and the standard length of the fish
( Carlander, 1945; Shenouda, 1969; Latif and Shenouda, 1972
& 1985; Bishai and Labib, 1973; El1-Maghraby et al., 1973;
Hashem, 1973 - a,b & c; Ezzat et al., 1977 & Hashem and
Fayek, 1977).

In the present study it was difficult to locate the
annuli in the posterior field of the scales, therefore, the
anterior scale radii were used. The relation between the
anterior magnified scale radius (X 40) and the standard
length of the fish was studied. Fishes having lengths of
3.0 cm. intervals were grouped together. The mean lengths
of these groups and the corresponding means of scale-radii
are shown in table (1). It was found that the ratio between
these two variables (L/S) is nearly constant. This ratio,
though it showed a little increase in larger fish, had no
particular trend. Also, it was noticed that the scale-radii

grow in direct proportionality with the body length .

It is worthy to note, that this direct proportionality
is not valid for the same species in Nozha-Hydrodrome
(Hashem and Fayek, 1977).
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The plotting test revealed that the relation between
them is apparently linear. Therefore, the straight line

formula of the form:

L=a+bS ..ioiiiiiviiin., (1)
was appliel, where L = standard length in cms.; S = magnified
anterior scale-radius and a & b are constants. The values
of these constants were computed by the least square method
and were found to be (-50) and (1.1), for a and b, respecti-

vely. Thus, equation (1) became:

L=-50+1.18 ...e0vvuunn.. (2)

Since younger fishes ( less than 13.0 cm. in body

length ) were not represented and accordingly were not

included in the present analysis, the extrapolation of the
straight line with the axis representing the length of the
tish was not possible. Therefore, the value of the intercept—

to be used as a correction factor for the direct proportion
computations - could net be detected. A straight line was
fitted to the present data. A graphical representation of the

body-scale relationship is shown in figure (1).

As the scales grow in direct proportion to the length
of fish after the completion of the first annulus, the past
growth calculations by the direct - proportion method of

"Dahl-Lea" is valid in the present work.
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Negative values of the correction factor (a) in equa-
tion (1) were, also, observed by Ezzat et al. (1981) for

Epinephelus aeneus in the Egyptian Mediterranean water and

by Wadie et al., (1981) for Epinephelus alexandrinus in the

same area.

4— Age determination:

The validity of age determination by counting the
number of annuli was clearly established by Van Oosten (1929).
However, it was found that the first winter ring laid on '
the scales or vertebrae of many subtropical fishes, which
spawn during Spring or Summer, represents what is called
a "fry" or a "zero" ring (Gottlieb, 1956; Jensen, 1965;
Wadie et al., 1985 and Khallaf, 1988). Accordingly, this
ring was not encountered in the age determination study of

the present species.

Tt must be noted that some irregularities in the
structure of scales, such as accessory marks "false rings"
or regenerated ones, were frequently detected. These
irregularities were observed by many authors through the
examination of scales of the studied fishes (Van Oosten,
1929; Hile and Jobes, 1941; Ananiadis, 1949 ; Scaccini,
1949; Bougis, 1952; Numann, 1955; Cable, 1956; Planas and
Vives, 1956; June and Raith-mayer, 1960; Shenouda, 1969;
Hashem, 1972, 1973 a & 1977; Latif and Shenouda, 1972,
1985 & Wadie et al., 1985).
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In regenerated scale, the clear well-developed focus
is completely obliterated and, instead, a rough and irregular
structure is developed. Regenerated scales were found in
almost every fish. This indicates that the scales of the
present fish species are of deciduous type, i.e. loosely

attached to the body.

Scales, which showed any of these abnormalities or
did not agree with the L/S ratio, were discarded from age
and growth studies. On the whole, the possibility of some
error in the age- determination study could not be completely

excluded.

5~ Age - composition:

frobe c T

The population of B. bynni in Lake Nasser, as determined
from the collected samples during the period from October,

1000 +- Qe alh e 4 ; - e P F S e T
1990 till September 1991, was consisting of six age-groups

are shown in table (2), from which it is clear that the
length of individuals within any age-group varied greatly

and overlapped with the preceding and the following ones.
Also, these data revealed that fishes of age-group III were
dominating in the landed catch, participating by about 28.45%.
Representatives of age-group IV came next, contributing for
about 22.53%. The third position was occupied by fishes of
age-group I, II and V, since they had comparable percentages
and contributed for about 13.32, 12.83 and 12.67%, respecti-

vely. The last fourth place was reached by representatives
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of age-group VI, since they possessed a percentage of about

10.20% in the landed catch.

b. - GROWTH
In order to study the growth rate of a fish during
its different successive age-groups, either according to
the length or to the weight, the length - weight relationship

must be studied at first.

1 - The length — weight relationship and coefficient of

condition:

The length - weight relationship is one of the most
important biological relationé. It depends on the mathematical
principle of variation of the volume of an object with the
cube of any linear dimension, if the shape and specific
gravity are both constants ( Hile, 1936). According to many
authors ( Hile and Jobes, 1941; LeCren, 1951; Jobes, 1952;
Smith, 1956, El-Zarka, 1959 & 1961; Shenouda, 1969; latif
and Shenouda, 1972 & 1985; Latif and Khallaf, 1974 & Massoud
et al., 1985) this relation can be satisfactorily expressed

by the equation:
W= BV ngnaia dgo (3)

where, W = weight in gms.; L = length in cms., while C & n
are constants, whose values are calculated from the empirical
data by applying the statistical least square method to the

logarithmic formula described by Beckman - 1948 ).
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Many authors had shown that this relationship is best
achieved when based on the grouped data of all individuals,
regardlese the time of capture, sex and state of maturity
(Beckman, 1948; El-Zarka, 1959 & 1961; Shenouda, 1969; Hashem
and Fayek, 1977 & Latif and Shenouda, 1985).

Application of the logarithmic -form of equatiion (3)
to the grouped data of 1832 fish, ranging in total lengths
from 13.0 to 62.9 cms. and collected during the sampling

period, led to the following equation:

Log W=~ 1.94 +3.012 log L ..... (4)

By using equation (4), weights corresponding to each 1.0 cm-
interval of the total length of fish were calculated. These
data are shown in table (3) and graphically represented by
Fig. (2). From this table, it was noticed that there is

a wide range of weight for the same length of fish. This
range is lesser in smaller fishes than in larger ones. Also,
it was remarked that glight differences were found between
the actual and calculated weights. This may be attributed to
some ecological and biological factors. The ecological factors
are represented, to a great extent, by the environmental
conditions in the different Khors within the lake, where the
commercial fishing boats were operating. On the other hand,
the biological factors are mainly due to the state of f@shes

during the sampling period, which included the spawning
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season when fishes are relatively heavier than in other times.
Also, the individual variations of the collected fishes must

be taken into consideration.

Moreover, from equation (4), it is evident that the
increase in weight of fish nearly follows the cube of length.
The differences between the values of actual and calculated
weights (Table 3) indicate that the relative heaviness varies
from one fish to another. Such variations were expressed by
Hile (1936) as the coefficient of condition. The general

formula used for measuring it is:

Where W = weight of fish in gms., L := its length in cms. and

(K) is the coefficient of condition.

As shown in table (3) this coefficient did not vary
significantly with the increase in length. This is unusual,
since as fishes grow older they tend to gain, relatively, more
in weight than in length (Rounsefell and Everhart, 1953).
Therefore, the average values of the coefficient of condition
may be regarded as a measure of the "degree of well-being"
of these fishes, and can be used in comparing the state
of different populations of this species inhabiting different

environmental localities.
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The comparison between the mean values of (K) of B.
bynni from Lake Nasser ( 1.20 ) with that from the Nozha-
Hydrodrome ( 1.12 ) reported by Hashem & Fayek ( 1977 ),
revealed that fishes from the first area were relatively

heavier.

2- Growth in length:

The study of growth in length for B.bynni was based
on both actual lengths measured during the sampling period,

and calculated lengths computed from the anterior scale-radii.

The measured lengths of fish at the time of capture
varied not only in the different age-groups, but also in
one and the same age-group ( Table 4 ), It is noticed,
from this table,.that the range in standard length within
a single age-group varied from 6.0 cm. for age-group IV to
11.0 cm. for age-group III, with intermediate ranges for
the remaining age-groups. This points to the varying degrees
of overlapping between the standard lengths of fishes of
the successive ages. The mean lengths of the various age-
groups indicated a progressive increase in the successive
years of life. Thus, the means of standard lengths for age-
groups from I to VI were: 17, 23, 33, 37, 42, and 48 cms. .

respectively.

One of the most important methods of determining the
rate of growth of a fish is to calculate its length at

previous ages from the relative positions of annuli on the
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scales (Ezzat et al., 1981). The preceding establishment of
the linear relationship between the standard length of the
fish and its anterior scale radius suggested the validity
of the direct-proportion method of "Dahl-Lea" for the
calculation of lengths at the different years of life.
Therefore, the length at age (n) was obtained by the

formula :

Where Ln = calculated length of fish at the end of n b

year, L = standard length at capture, Rn = scale radius

. h .
corresponding to nL— year and R = total scale radius.

Data for the mean calculated lengths at the end of
each year of life, together with the annual increments, were
computed and are given in table (5). It must be noted that
no separation of sexes was done in the treatment of data.
From this table (5), it is clear that the most rapid growth
in length occurred during the first year of life (11.6 cm),
after which the annual increments gradually decreased from
10.0 cm in the second year to 5.5 cm in the sixth year of

life.

This result agreed reasonably well with the studies
of many authors ( Latif and Shenouda, 1972 & 1985; El-Maghraby
et al., 1973; Hashem, 1973 - a,b & ¢ ; Bishai and Labib, .
1973; Ezzat et al., 1977 & Wadie et al., 1981, 1985 & 1989).
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On the whole, the increase in length in the successive
years of life showed a tendency to decrease with the increase
in age. The actual and calculated lengths, together with
the average annual increments for the different age-groups

are graphically represented in figure (3).

3- Growth in weight:

The rate of growth in weight, as in length, differs
in different fishes and also in one'and the same species

according to the different environmental conditions.

Thus, El-Bolock (1972) stated that the minimum increase

of growth in weight for Clarias lazera, in Serow Experimental

ponds, was noticed in the first year of life, whereas the
maximum value was attained in the fifth year. Also, Latif
and Shenouda (1972) found that the lowest growth in weight

for Rhonciscus striatus, in the Gulf of Suez, was attained

in the first year of life, after which the annual weight
increments gradually and progressively increased. The weight

increment in the first year of life for Sphyraena chrysotaenia,

in the Southeastern Mediterranean Sea, is high and in subse-

quent years it steadily diminishes (Wadie et al., 1989).

The increment in weight for Saurida undosquamis from

the Gulf of Suez is the highest from age-group II to age-
group ITI ( Latif & Shenouda, 1985).
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The growth rate in weight for Mullus barbatus in the

Southeastern part of the Mediterranean Sea, was slow in the
first three years, then became faster later on (Wadie et al.,
1985).

Many authors recorded a higher increment in weight in
later years of life ( Jobes, 1952; Cable, 1956; Smith, 1956;
El1-Zarka, 1959 & Bishai, 1981 ).

The study of growth in weight for B.bynni, in the
Nozha-Hydrodrome, showed that the smallest growth increment
was found during the first year and a marked increase was
obtained during the second and subsequent years, with the
largest growth increment during the middle ages (Hashem and
Fayek, 1977 ).

In the present study, the actual weights of B.bynni
from Lake Nasser are shown in table (4). They more clearly
reflect the same picture as did the actual lengths, since
for any particular age-group there was a wide range of weight.
The range of actual weight within a single age-group varied
from 270 gm. for age-group I, to 1600 gm. for age-group VI,
with intermediate ranges for the remaining age-groups. The
overlapping degrees between weights in the successive age-
groups were more clear than those between lengths. These
data revealed that the mean actual weights for the successive
age-groups from I to VI were 138, 305, 657, 1030, 1450 and
1910 gme,respectively.
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By applying the length-weight equation (3) to the
mean calculated standard lengths shown in table (5), the
calculated weights at the end of each year of life could
be obtained, and thus table (6) was constructed. These data
are graphically represented in figure (4). It was remarked
that the mean values of the calculated weights for any
age-group were, in general, much lower than those of the
actual weights. This was mainly attributed to the wide
ranges of the actual weights within any of these age-groups,
as previously stated. The mean calculated weights for the
different successive age-groups from I to VI showed that
they were 19.2 , 123.7 , 341.8 , 640.5 , 1012.3 and 1441.6
gms., respectively. The annual increment in weight between
the successive age-groups showed a tendency for increasing
with the increase in age, being 104.5 , 218.1 , 298.7 ,
371.8 and 429.3 gms., respectively.

Very interesting results were obtained when the annual
increments were converted into percentages of increase in
weight in relation to the calculated mean weights of the
different age-groups. The maximum value appeared between
age-group I and II reaching more than five times the mean
weight of age-group I ( 544.37 ), followed by that between
age-group II and III being 176.3% i.e. more than 1.5 times
the mean weight of age-group II. After that, the percentages
of annual increments decreased and became less than the mean
calculated weights of the remaining age-groups, in a gradual

manner.
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Taking into consideration that the majority of fishes
of the present species reach the first sexual maturity during
the second year of life (Length between 25 and 28 cms. and
spawn in the Spring time; unpublished data), the foremen—
tioned results suggest that the suitable time for fish
capturing lies after completion of the second year of life

at a stdandard length not less than 28.0 cm.



284

Delta J. Sci 16 (2) 1992
A Study of Age and Growth

CONCLUSIONS -
The results of the present study of age and growth

for B.bynni, from Lake Nasser led to the following conclusions:

1- The annulus is laid on the scales once in the year and
in a definite time, from December to February, indicating

that they are suitable for this study.

2~ The scales grow in direct proportion to the length, which
means that the past growth calculations by the direct

proportion method are valid.

3- The population of the present species was composed of
six age-groups, of which representatives of age-—group

III were dominating in the catch.

4- The increase in weight of these fishes nearly follows

]

the cube of length.

5- The comparison between the mean values of the coefficient
of condition for the present species, from Lake Nasser,
with that from the Nozha-Hydrodrome revealed that fishes

from the first area were, relatively, heavier.

6- The most rapid growth in length occurred during the first

year of life, then gradually decreased.

7- The increase in the calculated lengths between the
successive age-oroups showed a tendency to decrease with

increasing age.
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8- The annual weight increments between the different age—
groups appeared to increase with the increase in age.
However, if these increments are regarded as percentages
of the mean calculated weights of these age-groups, so
it will be found that their values were much high between
age-groups I and II, followed by that between age-group
II and III. After that, they were less than the mean
calculated weights of the subsequent age-groups, when
they sharply decreased between age-groups III and IV,
Then, a gradual decrease takes place up to the sixth

4 age-group.

9- It is advised to capture fishes of the present species

- after the completion of the second year of life, at

a standard length not less than 28 cm.
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Table (1)

;= Relation between the standard length
of B.bynni , from Lake hasser ,

and

the anterior magnified (X40) scaele-

radius .
hean Av.Scale lic. of
Length-interval length radiug L/ Fish
(. mn. ) (L) (s) C )

in mme 40 "
130 - 158 135 160 0.844 60
160 - 189 170 200 0.850 100
190 - 218 200 236 0.848 188
220 = 249 230 250 0.920 123
250 = 279 250 280 0.900 130
280 - 309 300 330 0.900 146
310 - 339 325 350 0.930 182
340 - 369 350 360 .970 153
370 - 399 380 385 0.987 181
400 = 429 410 410 1.00 110
430 = 459 440 440 1.00 87
Total and average 0.923 1470

Table (2)

ing to their length-intervals o

- Age-composition of the landed cetch of g.bxggi

from Lake Nasser ( Oct.1990-Sept.1991 ) accord-

Tot. Length=| Age — group Ko. ,
intervals of /,
(zm. ) 1 2 3 4 5 6 Fish
160 - 189 24 24 2:0
190 - 50 50 4.1
220 54 16 70 5.8
250 20 50 70 5:8
280 14 52 10 76 63
310 20 30 50 4.1
340 18 120 " 138 11.3
370 144 144 11.8
400 28 60 88 T2
430 14 172 B. 194 16.0
460 42 46 88 T.2
490 76 - X2 88 T.2
520 24 36 60 4.9
550 €2 62 5.1
580 14 14 1.2
Total 162 156 346 274 154 122 1216 n
Percentage {13.32{12.83 28.45 [22.53 |12.67110.20 — | 100.0
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Table (3) :- Relation of lemgth to weigh®t , beside the
coefficient of cordition for B.bynni,from
Lake Nasser (Approx. to neare

st .5 com.)

Total Weight (gm) Lic. ~ Coef.
length of of
(em. ) Range ean Cale. Fish cond.
13 22 - 30 26 26.C 5C 1.18
14 30 - 36 32 3259 a0 L.17
15- 32 - 42 37 40.0 38 1.10
186 40 - 50 45 49,0 32 1.10
17 50 -« 80 49 58.0 36 1.10
18 65 - 84 71 68%.0 56 1.20
19 65 - 85 4 82,0 20 1.08
20 70 - 100 36 85.0 24 1.00
21 80 - 110 96 110.0 24 1.10
22 110 - 130 113 127.0 28 1.1
23 140 - 20C 138 145.0 58 1.30
24 130 - 170 150 165.0 64 1:23
25 190 - 230 198 186.0 44 1.27
26 150 = 235 207 205.0 76 1.18
27 200 - 330 252 235.0 38 1.28
28 220 - 310 262 262.0 88 1,20
29 270 - 330 297 292.0 74 La22
30 290 - 320 303 323.0 42 1.10
31 320 - 430 389 385.5 28 1.30
32 380 -~ 470 455 392.0 20 1.30
33 410 = 330 458 430.5 3 1.27
34 500 - 590 5348 471.0 22 1.37
35 460 - 590 957 514.0 30 1.30
36 500 = 700 597 600.0 54 l.28
37 530 = 760 610 607.0 a2 1.20
38 630 - 850 680 £58.0 50 1l.24
39 630 « 800 €90 710.0 60 l.16
40 600 - 900 162 769.C 70 1.20
41 670 = $50 832 828.0 58 122
42 710 =1400 914 889.0 40 1.23
43 670 =1325 978 955.0 3é 1432
44 920 =1400 1123 1023.0 54 l.28
45 910 =1500 11687 1094 © 34 1.24
49 1130 =1400 1210 1159.0 24 1.20
47 1120 -16C0 255 1247.0 42 1.17
a8 1120 =1500 1290 1330.C 46 1.24
49 1300 =185C 1459 1416.0 20 1.20
50 1315 -1300 1511 1503.0 28 1.16
51 1380 =170C 1540 1598.C 24 1e13
52 1460 ~1800 1390 1694.¢C 16 Ls1l]
53 1700 =180C 1732 1795.C 22 2 d O
54 1680 =1850 1742 1897.0C 14 1.06
55 1450 -185C 1764 2004.0 1C 1.08
58 1740 =2150 1813 211640 16 1.20
57 2000 =243C 2185 2234,0 13 1.10
58 2009 =23CC 2220 235C.0 a 1,25
59 2200 =280C0 2557 2477.C 10 1.26
&0 2500 -2900 276C 2606.0 10 1.22
61 2400 =2800 2775 2735.C 16 1.17
62 2550 «290C 28CC 2911.0 8 1.20

287
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Table (4) :-

Ranges and meens of sctucl lengths and weights

for the different age-groups of g.bynni , from

Lake Lasser .

gtand.lenzthicm.) | Body weight(gm.) Fish

Age - group Range L.ean Range leen ¥o.

I 13 - 22 17 4u - 310 138 162

1L 19 - 28 23 140 - 590C 303 156

III 25 = 36 33 290 - 1400 657 346

v 34 - 40 37 600 — 160C | 1030 | 274

v 37 - 46 42 G10 = 1850 145C 154

Vi 42 = 51 48 1300 = 2900 191C 124
Table (5) :- Calculated lengths for the different age-

groups of B.bynni , from Lake Kasser .

jeen calculated stendard length Pish
Age = group et the end of each yeer
Lo.
I 1T IIT Iv v VI
I 11.7 36
II 14.0 24.3 51
III 9.5 18.0 30.0 111
Iv 1Cc.8 2.2 29.2 372 279
v 12.5 22.6 32.4 39.0 45.1 84
V1 11.C zz.0 30.5 36.7 42,5 49.3 93
Leen length| 11.6 21.6 3C.5  37.6 43.8 4%.3 | 654
Increment 1C.C 8.9 71 6.2 53




289

Delta J. Sci 16.(2)-1992

Table (6) :- Calculated weights for the different age-

groups ol B.bynnl , from Laike kasser , as
computed by the length-weight equation .

Age - group

kean calculated weiznt at the
end of each year

I L1 III v v VI

I 18.9

II 32.3 171.2

IIT 1C.1 169.3 322.%

v 14.9  1013.5 297.7 617.3

v 23.1  137.6  407.2 71l.7 1102.5

VI 15.7  126.9  339.4 592.6  921.  1441.6
Mean weight| 19.2 123.7 341.8 640.5 1012.3 1441.5

Increment

104.5 21s.1 298.7 371.8 42%.3

7. of increment

544.3  176.3 87.4 88,0 42.4
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