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ABSTRACT

Age and growth of the grouper, Epinephelus chlorostigma,
from the Red Sea were studied. Scales from 433 fish were
used to estimate the age and growth rate of this species.
The constants of the 1length - weight relationship were
computed using the least square and geometric regression
methods. The length - weight equations computed were:

W = 1.7620403 X 102 12.8933592
by the least square method and

N = 1.488702 X 102 L2-9399814

by the geometric regression methed. The Yon Bertalanffy
growth in Jength equation was as follows:

‘t = 113.7934 [ 1 - 3-0.0728 ( t+ 1-0804) ].

INTRODUCTION

* Serranid fishes are considered to be among the important elements of
the coral reef environment. However, their biology is poorly studied. In
this respect, the Red Sea is one of the least studied areas. Some authors
studied the general biology of some serranids at different places in the world.
From those are Robinson (1960), Cnoat (1968), Rafail et al. (1969), Borton
(1971), Smith (1971), Huntsman and Dixon (1975), Goldspink and Goodwin
(1978), Thompson and Munro (1978) and Ghorab et al. (1983).

MATERIAL AND METHODS

Random monthly samples of about ten to sixty specimens were collected
from the commercial fish markets at Suez and Ghardaqa. This collection
(667 fishes) exteneded from May 1979 to June 1981. The following
measurements were taken f(rom fresh specimens: date of capture, total
length in mm, total weight in gm, sex and maturity stage. The scales were



removed from a "key" area on the left side of the fish, under the distal
part of the pectoral fin and kept in special envelopes. The scales were
then soaked overnight in 5% ammonia solution, cleaned and pressed in
between two glass slides for further investigation. The scales were examined
by binocular dissecting microscope with an ocular micrometer. The scale
radius (S) was measured from the focus to the margin along the axis. The
annuli were counted and measured to their distal edges along this uxis.
They were clussified into age groups according to the number of annuli.

The body length-scale radius relationship was determined by using the
least square method. The lengths at earlier ages were back-calculated
from the scale measurements using Lee's equation (1920).

A modified version (Bebars, 1981) of the WTLN computer program of
Abramson (1971) was used to compute the length-weigth equation constants
by the least square and the geomtric regression methods. Ricker (1973)
recommends the use of the geometric regression method. 667 length-weight
measurements of Epinephelus chlorostigma were used in the present study.
This program was modified to give the coefficient of condition with three
different methods: Fulton's (K), Relative (Kp), and mean (K;), coefficients
of condition.

The BGC computer program by Abramson (1971) was used to fit the Von
Bertalanffy theoretical growth curves. .

RESULTS AND DISCUSSION

8) Body Length - Scale radius Relationship

The scales of Epinephelus chlorostigma are ctenoid scales with smooth
anterior margin and spiny posterior one. The relationship between the body
length (cm) and scale radius (x 10.8) can be expressed by the following
equation:

L =1.0781321 + 0.8232782 S
with a correlation coefficient of 0.6134202.

b) Back-calculated growth in length . ] )
The body length - scale radius relationship of Epinephelus chlorostigm#

was found to be linear and does not pass through the origin. So,' the bucl
calculation of body lengths was calculated using the following equation:

,=l(L-a)sy/S]+a




o' 95 " s 00°50 g wee ®a TR g2 a 2 1A
65°25 ) 1o Y £6°62 0c°62 861 3 1A

o oy ot 10-0¢ 55702 Ll u 1

oy L I ) '8 we m A

¥ e TRy 0 16 A

nR 05-22 sa 15 i

3] o " 1!

00°81 u 1
8 ¢ 3 5 v 3 ? 1 s

Kousnbea4 uj dnoad eby

)10 S0 484 YOBS 4O PUz ayy 3P { ‘o) sy3bus| (w303 perEInO|ED uRay

1961 - 6461 BULIND ‘W35 pay By wol; WMEBLISCIOLYD SNLBYABNEE] 40 W)}
20 S4UBA JUBMJ IR PUL 2O Pud By3 3T "D ¥} Sy3bue| w301 pEIRIND|EI-xoRg uvay

(1) Navs



TABLE (2)
The constaats of the Length-Weight relationship of
Epinephelus chlorostigma from the Red Ses.

Least square ) Geometric regression
method . method

s 1.7620403 X 10-2 1.488702 X 10-2

n 2.8933592 2.9399814

t -5.2732 -2.9678

b

Average weight 1n gm. © 797,05
Average lenght in @m, ' 38.49

" 667

a and n : Constants.
t : Yalue of the Student test.

Sign : Significance of the deviation of n from 3 at 5% confidence limit.

N H N@er of fishes,

Regarding the mean (K,,) coefficient of condition of Laurent and Moreau
(1973), in spite of its solid mathematical derivation, the present authors
do not approve this model as & measure for the condition of the fish. Actually,
it does not fulfill the objective of the coefficient of condition which is
the comparison between the observed weight of a fish and the calculated
one. It is clear from the equation of calculating "K," that it involves the
use of the lengths only without taking the observed weights into
consideration. This defect is clear in the results given in table 3 where
the variability in the coefficient of condition between the length intervals
reflected by K and Ky is not detected by Km, although no noticeable trend
of variation is observed with the change of length.
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Fig. (1)
Length - Weight relatfonship of Epinephelus chlorostigma
#1 normal co-ordinates. (The smooth curve represents the calculated
weights by the geometric regrssion method and the dots repersent
the observed ones)



Ju

TABLE (3)

Average composite "K", relative “K." and mesn “Kg" coefficients of
condition of Epimephelus chlorostigms from the Red Sea for
the different length groups between 14 and 60 om.

Total length growp (c-'.)

Cosfficients of condition using observed

: '6_3 tota) weight
.5

Range [ L] 8 < " X '
14 - 15.9 14.00 1 1.28 1.00 0.00
16-17.3 16.80 2 1.04 0.83 1.26
18-19.9 18.85 16 Lz 1.02 1.5
20 - 21.9 20.78 19 1.3 1.05 1.24
22 - 23.9 22.82 20 1.28 1.04 1,23
24-25.9 u.8l 23 1.70 1.39 1.23
26 - 21.9 26.90 34 1.20 0.98 " 1.22
28 - 9.9 28.52 18 1.23 1.01 1.22
3 - 3.9 31.01 25 1.20 0.99 1.21
32 - 33.9 32.79 35 1.25 1.03 1.21
34 - 35.8 M0 4 1.19 0.99 1.20
36 - 37.9 36.49 4“ 1.26 1.05 1.20
38 - 39.9 38.43 53 1.19 1.00 1.20
40 - 4.9 40.59 65 1.21 1.01 1.19
42 - 4.9 €2.56 63 1.18 0.99 1.19
“- 459 84,62 4 1.18 1.00 1.18
46 - 47.9 46.70 i 1.16 0.98 1.18
8 - 49.9 8.3 36 1.15 0.98 1.18
50 - 51.9 0.90 3 1.13 0.96 1.18
52 - 53.9 52.52 33 1.7 1.00 1.17
54 - §5.9 54.38 12 1.22 1.04 1.17
56 - 57.9 57.17 3 .14 0.98 117
58 - 59.9 £8.17 6 1.10 0.54 117
50 - 51,9 60.00 1 1.33 124 0.04
Mean 1.22 1.02 1.20
.5t. Dev. 0.12 0.09 0.03
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Monthly variation

of the composite (K) and relative (K;)coefficlents of

condition of Epinephelus chlorostigma from the Red Sea during 1979 - 1981.
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e) Theoretical growth

The Von Bertalanffy theoretical growth in length parameters of Epinephelus
chlorostigma computed from all observed age - length data by Tomlinson
and Abramson (1961) method are: L = 113.7834, K = 0.0728 and t; = -1.0804.
The Von Bertalanffy growth in length equation is in the from:

=L [1-ek(t-tg)]

Where 1; is the length at age t, L is the assymptotic length, k is the
growth coefficient and ty is the age at which the length is theoretically
nil.

In the present study, the Von Bertalanffy growth in weight equation was
derived from the growth in length equation by using the length - weight
relationship. The Von Bertalanf{y growth in weight equation should be:

we=W [l_e-k(t-to)]n

Where w is the weight at age t, W is the theoretical maximum weight
calculated by the conversion of the theoretical maximum length by the
length - weight relationship, k and tg are the constants of the Von Bertalanffy
growth in length equation and n is the exponent of the length - weight
relationship.

The Von Bertalanffy theoretical growth in weight equation of Epinephelus
chlorostigma is:

Wt =16510.25[1-¢~0.0728 (t +1.0804 )] 2.939914

The graphical representation of the mean observed and the calculated
lengths and the mean observed and calculated weights by using the Von
Bertalan{fy equation are given in figures 3 and 4, which show clear agreement
between the mean observed and the calculated ones.
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Fig. (4)

Theorftfcal growth in weight of Epinephelus chlorostigsa from the Red Sea.
Yon Bertalanffy Model using Tomlinson and Abramson fitting method.
“The smooth curve represents the calculated values and the circles

represent the observed ones”.

REFERENCES

Abramson, HN.J., 1971. Computer programs for fish stock assessment. FAD Fish.
Tech. pap., 101: 4p + un pag.

Bebars, H.’I.. 1981. Exploitation rationelle des pecheries Egyptiennes; Application
aux pecheries des sardinelles, (Sardinella, aurite,, val. 1847) de la bale
du sallowm, Egypt. These UDoct. Etat. Univ. Sci. Tech. Languedoc; 354.,
Hontpellier, France. :

“ Borton, S.A., 1971. Studies on the biology of the sand perch Diplectrum formosum

(Perciforms, Serranidae). Fid. Dept Nat. Resour. Tech. Ser., 65: 1-27.

Choat, J.H., 1968. Feeding habits and distribution of Plectropowus maculatus),

" "Serranidae, at Heron Island, Australia. Proc. Roy. Soc. Queensland, 80: (2):
13-18. \

Ghorab, H.M., A.R. Bayoumi and A.A. Hassan, 1983. Studies on fish of the family
Serranidae from the North - Western reglon of the Red Sea. Bull, Inst. Oceanogr,
and Fish., ARE, 9: 256-263.

11



Goltdspink, C.R. and D. Goodwin, 1979. A note on the age composition, growth rate -
and food of the perch Perca fluviatilis, Linn. in four eutrophic lakes, England.
Jour. Fish. Biol., (14): 989-1505.

Hile, R., 1936. Age and growth of the ciscoe, Leveichthys artedi (Le sueur),
in the lakes of the north - eastern highlands, Wisconsin. Bull. Mur. Fish.,
U.S., 48 (19): 211-317.

Huntsman, 6.R. and Dixon, 1975. Recreational catches of 4 species of groupers
in the Carolina hoadbeat fishery. Proc. Annu. Conf. South-East Assoc., Game
Fish Commn., 29, 185-194.

Laurent, M. and G. Moreau, 1973, Analyse comparative du coefficient de condition
et de la relation taille-poids Chez un Teleosteen (Cottus gobio L.). Influence
des faeteurs ecologiques sur sa croissance. Ann. Hydrobiol., 4 (2), 211-228.

Lee, R.M., 1920, A review of the methods of age and growth determination in fishes

° by means of scales. Fish. Invest. Min. Agr. Fish. Ser. 2,4: 1-32.

Rafail, S.Z., 1969. Long line Mediterranean fisheries studies west of Alexandria.
Gen. Fish. Coun. Med., 42: pp l6.

Ricker, W.E., 1973. Linear regression in fishery research. Jour. Fish. Res. bd.
Can., 30: 409-434.

Robinson, J.B., 1960. The age and growth of the stripped bass (Roccus saxatilis)
in Californfa. Cal. Fish. Game, 46 (3): 279-290.

Smith, C.L., 1971. A revision of the American groupers, Epinephelus and allied
genera. Bull. Am. Mus. Nat. Hist., 146 (2): 71-241.

Thompson, R. and J.L. Munro, 1978. Aspects of the biology and ecology of Caribean
reef fishes. Serranidae. hinds and groupers. Jour. Fish. Biel., 12 (2): 115-
146.

Tomlinson, P.K. and N.J. Abramson, 1961. Fitting a Von Bertalanffy growth curve
by least squares, 1including tables of polynomials. Calif. Dept. Fish. Game,
Fish. Bull. 116: 1-69.

12 f





