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ABSTRACT 

Age and growth of the grouper, Eplnephelus chlorostlg11l1. 
fr,,, the Red Sea were studied. Scales froRi 433 fish were 
USN to estl_te the age and growth rate of this species. 
~ constants of the length - weight relationship were 
camputed using the least square and geometric regression 
..~. The length - wefght equatfons computed were: 

w~ 1.7620403 X 102 L2.8933592 

by the least sqllare method and 

w~ 1.488702 X 102 L2.9399814 

by the geometric regression method. The Von Bertalanffy 
growt~ in length equation was as follows: 

lt ~ 113.7934 [ 1 _ .-0.0728 ( t + 1.0804) ]. 

INTRODUCTION 

. Serranid fishes are considered to be among the important elements of 
the coral reet 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 ale (1969), Borton 
(1971), Smith (1971), Huntsman and Dixon (1975), Goldspink and Goodwin 
(1978), Thompson and Munro (1978) and Ghorab et ale (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 from 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 596 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 (8) 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 classified 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 (I920). 

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 (I973) 
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 (Kn), and mean (K m), coefficients 
of condition. 

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

RESULTS AND DISCUSSION 

a) 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 (em) and scale radius (x 10.8) can be expressed by the following 
equation: 

L =1.0781321 + 0.8232782 8 

with a correlation coefficient of 0.6134202. 

b) Back-i:a)culated growth in length . 
The body length - scale radius relationship of Epinephelus chlorostlgmi!l
 

was round to be linear and does not pass through the origin. 80, the bucl
 
calculation of body lengths was calculated using the following equation:
 

In = [ ( L - a ) sn / 8 ) + a 
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TABLE (2)
 

The COtlstallts of the Length-lIelght relltlOtlshlp of
 

EpI....11IS dllorosU... frGII the Red Sel •.
 

. - .. _....•._._-------------
LeISt squirI s.-trlc regresslOtl 

_thocl _tllOCI 

I 1.7620403 X 10-2 1.488702 X 10-2 

n 2.8933592 2.'391814 

t -5.2732 -2.9fi78 

Averlllll wight ill fl. 7'7.05 

Averlllll lenght ill •• 38.49 

II 667 

lind n : Constlnts. 

t : Vilue of the Student test. 

Sign : Significance of the devlltlon of n froll 3 It 51 confidence 1l.lt. 

II : IIU11ber of fishes. 

Regarding the mean (Km) coefficient of condition of Laurent and Moreau 
(973), in spite of its solid mathematical derivation, the present authors 

do not approve this model as a measure for the condition of the fish. Actually, 
it does ~ot 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 "Km" 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 oC condition between the length intervals 
reflected by K and Kn is not detected by Km, although no noticeable trend 
of variation is observed with the change of length. 
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TA8LE (3)
 

Avonge cClIIPOsII. "1:" ••ellthe "t;r" Ind "'"n "'W" c.efflclent! .f
 

cOlldltlOll .f Eploeplleln chl.rostl f ..... th. Red Sol for
 

tM dlff.rent length groups bet l. 14 Ind 60 "".
 

T.tli l...,th group (C'";') .. .. Coefflcl.nts of <OIldltlo. uS'.g oil...... 
totol wolaht .... ilia. 

""I 
ii In r

14 • 15.g 14.00 1.28 1.00 0.00 

18 - 17.9 18.80 1.04 0.83 1.26 

18 - 19.9 18.16 18 1.27 1.02 1.25 

20 - 21.9 20.78 19 1.31 1.05 1.24 

22 - 23.9 22.82 20 1.28 1.04 1':3 

24 - 25.9 24.81 23 - 1.70 1.39 1.23 

26· 27.9 26.90 34 1.20 0.98 1.22 

28 - 29.9 28.52 18 1.23 1.01 1.22 

30 - 31.9 31.01 25 1.20 0.99 1.21 

32 - 33.9 32.79 35 1.25 1.03 1.21 

34 - 35.9 34.70 46 1.19 0.99 1.20 

36-37.9 36.49 44 1.26 1.05 1.20 

38 - 39.9 38.83 53 1.19 1.00 1.20 

40 - 41.9 40.59 66 1.21 1.01 1.19 

42 • 43.9 42.56 63 1.18 0.99 1.19 

44 - 45.9 44.62 48 1.18 1.00 1.18 

46· 47,9 46.70 30 1.16 0.98 1.18 

48 - 49.9 46.38 36 1.15 0.98 1.18 

50 - 51.9 SO.9O 33 1.13 0.96 1.18 

52 • 53.9 52.52 33 1.17 1.0<1 1.11 

54 - 55.9 54.38 12 1.22 1.04 1.17 

56-57.9 57.17 1.14 0.98 1.11 

58 - 59.9 58.17 6 1.10 0.94 1.17 

60 - 61.9 60.00 1.'3 1.14 0.01. 

llIan 1.22 1.02 1.20 

.St. On. 0.12 0.09 0.0' 
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Fig. (2)
 
Monthly varIatIon of the composIte (K) and relative (Kn)coefflclents of
 

condItIon of Eplnephelus chlorostlgma from the Red Sea during 1979 - 1981.
 



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 = 113.7934, K = 0.0728 and to = -1.0804. 
The Von Bertalanffy growth in length equation is in the from: 

It = L [1 - e-k ( t - to ) ] 

Where It is the length at age t, L is the assymptotic length, k is the 
growth coefficient and to is the age at Which the length is theoretically 
niol. 

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 Bertalanffy growth in weight equation should be: 

Wt = W [1 - 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 to 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 - e - 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 
Bertalanffy equation are given in figures 3 and 4, Which show clear agreement 
between the mean observed and the calculated ones. 
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Theor/tlcal growth in weIght of Eplnephelus chlorostigllli frOtll the Red Sel.
 

Yon Bertalanffy Model using TomlInson and Abramson fIttIng method.
 
"The smooth curve represents the calculated values and the circles
 

represent the observed ones".
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