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ABSTRACT 

S8q)le. of Merlucct.. _rLuect.. .cttterrlll'leW L. from 
the Egyptlln Mediterranean water. were .tudled and compared 
for the yelr. 1961, 1972 Ind 1992. The length-weight 
relltlonahlp f. computed. Re.ult. ~hQwed no .tltfatlcal 
dlff.renc. at the 95 X prob. Level between the 
w.lght.lt-Length dlta of the three sampled perl ode, whIle 
the condItIon factor estimates proved that the value of 1972 
perfod WI' lower than the others. This was Ittributed to the 
adv.r.1 environmental conditione exerted Ifter building the 
A,wln dam th.t prevented the Nile watur from floOding Into 
the Ir... This In turn affected the availability of 
nutrIent. Ind food for the florl and fauna of the Irea. The 
parameter. for the Von .ertlllnfy Growth Formula (VBGF) were 

.~	 cllcullted Ind the Innual Mortility rite. were computed • 

The re.ult. proved 11.0 thlt the fl,hery of thl, specie. 
fn the Inve'tfgltld Ir.1 WI' Ind .tlLl depending on the Ige 
cl••••• 2 • 4 Y.lr•• The'l contrlbut. ebout 73 X by number• 
• nd lor" I by weight of the l.ndtng from the .peete•• The 
VllUi of (I) Obtllned Indtclt., that the fl.hery of tht. 
,pect.. I••htftld towardl overfl,hlng and call. for.ome 
regulatory mea.ur•• to be con.ldered for the tr.wl fl.hery 
fn	 the Ir... 

INTRODUcrION 

Hake fishes are valuable edible large fishes. They are 
carnivorous feeding on crustacea While young, then prefer
sardines when adult, Karlovao (1959). Among the various 
SUbspecies distributed allover the world, MerlucciuB 
merlucclu••editerraneu. L. is recorded in the Mediterranean 
sea (Soliman. 1973). Figueras (196~), stated that there are 
some geographical differences between species trom the 
Atlantio and the Mediterranean as from the biological 
aspects point of view. While Merlucclu8 merluccius 
aediterraneu8 L. is of eoonomical importance in many 
countries, yet, it is . X'epresented by marginal percent in 
theEgypti~n ti$b catch (Anon, 1962-1988). In the Egyptian
waters,Hashem (1972), reported that M. a, aediterraneus was 
insignificantly represented through ou~ the year at shallow 
depths less than 100 meters, while at 100 - 200 meters it 
W~8 the most dominant fiah in the month of May giving a 
catch or 3.434 1(9 /trawling hour, while in August J.t gave
only 1.363 kg. 



The present study is an attempt to understand tk~ vAriaua 
biological aspects of M. m. mediterraneus in the Egyptian
Mediterranean Waters and to compare them with that obtained 
from other parts of the world. It is also an attempt towards 
management of the Hake's fishery in Egypt. 

MATERIALS AND METHODS 

Samples of B. m. mediterraneus were collected from the 
fishmarket during 1992. The samples were treated likewise 
other ones of the same species collected on several back 
occasions during 1961 and 1972 for the sake of comparison.
Back calculation of the age was estimated via otolith 
reading. The otolith was broken from a transverse cross
section through the center of the nucleus. The otolith's 
broken surface was burnt in a crucible until it reached a 
light-brown color. The prepared section was mounted in 
plasticine, immersed in xylol, illuminated from above and 
viewed under a stereo-microscope at X10. 

Growth in length was determined from the otolith using 
lee's formula (1920): 

(1)Ln=Lt ( On / 0t ) 

where: 

is the total fish leng<th at capture;L t 

Ln is the length at n years; 

°t is the total scale radius; 

is the radius at n yearsOn 

The length and weight data of each sampling year-namely 
1961, 1972 and 1992- was worked on separately. The student 
T-test was applied to compare the growth of both sp-xes 
within each of the mentioned sampling year. 

The parameters of Von Bertalanffy's Growth Formula (VBGF) 
were obtained by fitting the length at age data into 
Ford-Walford Plot method to estimate Lao and K according to 
Pauly, (1980). 

Total Fishing Mortality (Z) was estimated by three 
methods:

1) Catch curve method, by applying the equation: 

log N = a + b t (2) 
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where (N) represents the numbers of fishes at different age 
group (t). The regre~sion analysis was carried out between 
log (N) against (t), then the resultant (b) which is the 
equation constant that represents the slope of the curve 
equals (Z), Ricker, (1975) . 

• 2) Beverton and Holt method, in which: 

Z = K ( Loo - L ) / ( L - L* ) (3) 

where K and Loa are the growth constants, (L) is the mean 
length of the catch and (L*) is the smallest fish length
that was Fully represented in the catch (Beverton and Holt, 
1957) . 

3) ELEFAN program: (Electronic Length Frequency ANalysis) . 

It is a program designed to estimate mortality and 
related parameters from length frequency data. In which are 
given a representative set of length frequency samples and a 
set of "seed" growth parameters (Lao and K of Von 
Bertalanffy Growth Formula) to estimate the total Mortality 
(Z) according to Pauly et al., (1983). This program will 
also be used for optimizing VBGF's parameter-combinations 
obtained by applying the length frequency data. 

The natural mortality coefficient (M) was estimated 
according to the equation suggested by Pauly (1983); 

Log M - 0.0066 - 0.279 Log Loo + 0.6543 Log K + 0.4634 Log T 

where Loa and K are the growth parameters, while T is the 
annual mean temperature (inoe) of the water inhabited by
that population. 

The fishing mortality (f) is calculated by simple
SUbtraction of the value of M from the value of Z, since:

Z = F + M (5) 

The Exploitation ratio (E) is estimated by the following 
equation according to (Gulland, 1971) as: 

B - F / ( F + M ) (6) 

The Von Bertalanffy Growth Formula is represented as 
follows: 

Lt ~ r~o ( 1 - e-k(t - to) ) (7) 
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where: 

Lt lehgth at ag8 t; Loo - acymptotic length ot li.h (ie.ft 

its maximum length), 
e· base ot the natural logarithm, 
k - growth coefficiont, 
t - age of the fish in r_erR, 
and to • a par~meter ndicat!ng the hypothetical time .t 
which the fish would have been of zero size. 

'l'he theor.et!cal wcalght growth equation of Von Bertalantfy 
was fitted to the woight at age data computed from the back 
calculated length as follows:

wt - We,o ( 1 - e - k (t - to) ) (8) 

Stattstical analysis ot the data was carried out 
according to the standard methods described by Snedecor 
(195G). computation of the biological statistics of fish 
populations was done according t.o the standard methods 
described by nicker (1975). The mortality estimates is basud 
on the length-frequency data as given by pauly (1983). 

RESULTS AND DISCUSSION 

Length-weigbt Relationship: 

The stuqy of length-weight relationship in fishes has 
been usually directed towards two objectives: '. 

(1) Either providing a lnathematical relation betweon the two 
measurements as that one may be converted to tha other. 

(2) To calculate the qeneral well-beip9 of the fish or its 
condition factor), La Cren (1951). 

The lenQth-weight relationship is well expressed as a 
power equation in the form of: 

(9) 

Where W is the fish weight L i. body length and a, bare 
constant.. This relationshIp i. affected by various faator. 
such a. the availability of food, rate of feeding,
development of gonads, .pawning••• ete. So, for a 
length-weight equation to be most useful, it should include 
fishes of both ••xes, .ampled at various times of the year. 

Based on .the re.ult. that therei. no stati.tical 
difference between the maan weight-at-length of both male. 
and femal•• ' 'the data was combined for, each samplin9
,occasion· to calculate their relevant relationship. The 
result. are a. follow.: 
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SamplIng Year Regress.l.on Parameters 
a b r 

Condo 
(Std. 

Factor 
Dev. ) 

- 196Y 0.007 3.01 0.985 0.730 
(0.100) 

1972 0.007 3.00 0.986 0.709 
(0.066) 

1992 0.005 3."109 0.989 0.772 
(0.078) 

Based on the above mentioned results; statistical 
analysis showed that there is nu significant statistical 
difference between the mean weights of the samples cove~ing 
the length range 15 - 50 cm for the three sampling occaslons 
1961, 1972 and 1992 even at probability of less than 0.001%. 
On the contrary: the mean condition factor of the 1972 
sample proved 
or 1992. 

to be statistically lower than either of 1961 

, 
This finding proves that the adverse environmental 

conditions occurred in the Mediterranean waters of Egypt 
following damming the Nile from flooding into the 
Mediterranean: adversely affected the well-being of the fish 
through affecting its food supply. Then, during the present 
time the fish reached back to its normal condition. The 
present length-weight relationship of this species is shown 
in Figure (1) and is represented by equation (10): 

w .005 LJ • 109 (10) 

Growth Hates: 

The calculated total length at the end of different years 
of life was obtained from the otolith readings. The values 
obtained were applied to Ford-Walford plot method to 
calculate the VBGF parameters. The parameters obtained were 
plugged into the ELEFAN program to optimize their 
combination. The results are as follows and are presented in 
Figure (2). 

Loo = 61.0 em K = 0.18 and to = -0.1 year 

Using the above mentioned parameters, the growth rates 
relevant to length and weight at different age groups are 
shown in Table (1). The table shows that the absolute 
increase in length reaches ,its highest rate at the first 
year of life then decreases gradually. The absolute increase 
in weight shows that the growth in weight during the first 
to second year is almost 1/2 that of the 2nd to the 3rd 
year, while 1/3 that of the 3rd to the 4th year. Then growth 
is almost the same for the years after the 4th. The 
different types of growth rates are also presented in the 
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Table 1. 

Growth rates relevant to length &Weight at different
 
Age Groups of: Merlucch••rluccius llediterraneus L.
 

I( = 0.18 L = 61 cm to = ·0.1 years
 oo 

Age 

(Year) 

Intervals of: 
LMgth (L) weight (W) 

(ell) (.) 

Absol Increase Rate of Incr... 
in: Relative lnat.

(L) (W) (L) (1) (L) 
.tan 

(W) 

1 . 2 10.4 - 18.3 7 . 42 7.9 35 76.0 X 500 X 0.57 1.79 

2 - 3 18.3 - 25.0 42 - 111 6.7 69 36.6 X 164 X 0.31 0.97 

3 - 4 25.0 - 30.6 111 - 208 5.6 97 22.4 X 87 X 0.20 0.62 

4 - 5 30.6 - 35.4 208 - 327 4.8 119 15.7 X 57 X 0.15 0.45 

5 - 6 35.4 - 39.4 327 - 456 4.0 129 11.3 X 39 X 0.11 0.33 

6 - 7 39.4 - 42.8 456 - 590 3.4 134 " 0.08 0.268.6 29 " 

7 - 8 42.8 - 45.6 590 - 719 2.8 129 22 X 0.06 0.206.5 " 

8 - 9 45.6 - 48.0 719 - 843 2.4 124 5.3 X 0.05 0.1l>17 " 

9 - 10 48.0 - 50.0 843 - 957 2.0 114 4.2 X 14 X 0.04 0.13 

Absolute Rate of Increase z X2 - X1 

Relative Rate of Increase z 100 ( X2 - )(1) I x, 
Instantaneous Rate of Increase • Ln (X2)· - Ln (X,) 

Weight is calculated using fonmula No. (10). 

table. 'rhe relative contribution of each age group -both 1.n 
number and in weight- is presented in Table (2). In terms of 
numbers, the age groups 2 - 4 contribute about 73 \ of the 
popUlation. It was expected that age group 1 - 2 contributes 
the most and not only 10 t. This could be explained on tha 
bases that this group is not vulnerable to fishing by the 
commercial fishing net. The contributJ.on in numbers of this 
group is almost 7 times its contribution in weight. 'I'he 
contribution of group 3 - 4 is almost equal for both number 
and WE'ight. As the fish increases in age: then its aqe-group
contrjbution to weight exceeds that to number. 
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Table 2. 

Relative contribution of the different Age Groups of Merlucciua 
.erlucciua_~iterraneus L. in the form of Numbers end lor Weigh~ 

(Assuming 8 population of 100 individuals). 

Length Mid Mid lIIumers Total Weight 
Age Intervals Length Weight Frequ Weight 1 Relative 

(Year) (ell) (ell) (gil) (I) (gil) Contribut. 

1 - 2 10.4 - 18.3 14.4 20 10.4 208 1.5 

2 - 3 18.3 - 25.0 21.7 71 47.6 3379 24.6 

3 - 4 25.0 - 30.6 27.8 154 25.0 3850 27.9 

4 - 5 30.6 - 35.4 33.0 263 9.8 25n 18.7 

5 - 6 35.4 - 39.4 37.4 388 4.3 1668 12.1 

6 - 7 39.4 - 42.8 41.1 520 1.2 624 4.5 

7 - 8 42.8 - 45.6 44.2 653 0.6 391 2.8 

8 - 9 45.6 - 48.0 46.8 779 0.0 0 0.0 

9 - 10 48.0 - 50.0 49.0 899 1.2 1078 7.8 

Total 100.1 13775 99.9 

For compariB~n of the growth rates in different 
loca1itics1 the parameters of VBGF were used in this regard 
are those presented in Table (3). These parameters were used 
to compute the length-at age values covering the age group 1 
- 10 years; the correspond~ng results are presented in Tuble 
(4). Comparing the means of length-at-age of this fish 
species in the different locality revealed that: that of the 
present stUdy are smaller than those of Aldebert, 1981 ~nd 
Alegria and JUkic, 1990 due to a calculated (t) of 10.091 
and 6.797 respectively. Meanwhile, they are significantly 
larger than those of Wurtz and Matricardi, 1986 and Oliver 
ct a1 1990 all due to a calculated (t) of 2.851 and 4.4?8 
respectively compared to a tabulated (t) of 2.26 at a p. of 
.05 and 9 df. 
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Table 3 

Von Bertalanffy Growth formula (VBGF) parameters for
 
Merluccius .erluccius .editerraneUs l in dlfferent localitieQ.
 

Author Locality Lao Ie: to 
•.. ____.W_A' 

Aldebert, Y., 1981 Gulf of lion 62.5 0.166 -0.1669 

Wurtz M. &Matricardi, 1986 l i gUt1 an Sea 49.9 0.2095 -0.373 

Oliver et al, 1990 Adriatic 78.4 0.1 -0.7 

Alegria, V. &Jukie, 1990 Balearic Island 92.83 0.097 -0.692 

Present Study Egypt. Mediterr. 61.0 0.18 -0.1 

Ta~e 4. 

C~risonbetween length-at-Age of Merluccius 
~rluccius -editerraneus ~. for various authors 

in differ~t localities. 

AGE 
Yean 

Aldebert 
1981 

-'lIrtz & ". 
1986 

Olher 
1990 

Alegria 
1990 

PRESEIIT 
$TtJ)y 

1 
2
3 
4 
5

6 
7 
8 
9 

10 

11.0 
18.9 
25.6 
31.2 
36.0 
40.0 
43.5 
46.9 
48.9 
50.9 

12.2 
19.2 
24.8 
29.4 
33.1 
36.1 
38'.5 
40.5 
42.1 
43.4 

11.7 
17.6 
23.0 
27.9 
32.3 
36.3 
40.0 
43.2 
46.2 
48.9 

14.1 
21.3 
27.9 
33.9 
39.4 
44.3 
48.8 
52.9 
56.6 
59.9 

10.4 
18.3 
25.0 
30.6 
35.4 
39.4 
42.8 
45.6 
48.0 
50.0 

MEAN 35.29 31.93 32.71 39.91 34.55 

ST_ D. 13.43 10.43 12.5t 15.41 13.28 

---_._----
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••• 

Tot~l Mortaliey (z,: 

The ELEFAN procpam was applied only on the 1991 
sample-group to est1roate the total Mortality Rate (7) from 
both the catch curve and the mean len9th methods The plut 
of these sample groups is presented 1n Figure (3). !.n thp 
mean time, the value of (Z) obtained by the Deverton and 
Holt method was 1.16 (covering a len9th range of 18 - 61 em 
with a mean length ot 23.8 em). Th1s value coincides well 
with that obtained from "the ELEFAN program that will be 
solely considered here in estimating the value of (Z). 

Estimating (Z): 

From Catch curve (Z) 1.48 and From Mean length 1.22 
Hence; the AVerage of (Z) = (1.48 + 1.22) / 2 = 1.35 

Natural Mortality (N):
 
As estimated~for (T) = 25 °c hence; M 0.45
 

Fishing Mortality (F): 

F = Z - M = 1.35 -0.45 0.9 (11) 

CATOI QIll{
 

InUVe l-exp(-Zt6t;»)
 

, ..... 

• .:~"• "' t 
iJ 

•I t 

j 

ft ••••• 

'j • 
d ,j I I I I I•bolutt i9I
 

Species nMe Of
 

~ n.lt.MCliterrnnOthererJal, idlnti in:
• I rtCJIIOOy dat 

FlI.EIW£ I tEDlEICT 1I1'.1IODE (3) 

Crouth ,....tin 

Loa: ~:I~ K: 1.1. 
tI: 

GUtaI'f.;fl a.') : ~'mf_ l=,l');2 :!.F:t- :l. n 

·=1j':'1It!iI·  ) -.VI" : •

'i~ ~ Nrillilll 11:2-111Iliin ):.1 
.xp 0 t. rite rJ1z): 1.ln 
~ of length observat ions : 
~1 -58 eft 
Clasllilt I 
~ I eft 

Fig. 3 

E~EFAN Program printout of estimating total mortality (Z) of
 
M-. .. .eli terr-.eus in the Egypt t en Medi te...renean weters
 

dur i ng 1992. us i ng the catctt curve method.
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Exploit .lL ... or; Rnti~, (E}: 

F = F / Z = (0. 90) I (1.35) = 0.67 (12) 

The value of (E) obtained represents a strong al~rm that 
this ~p~cies is sUffering from an over-fishing problem, and 
correcting measures should be considered. 

1\ssuming that the stock of this f;pecies is at equiliLrium 
due to the fact that the production of this fish has been ~t 
almost steady level; the Equilibrium Yield from 1000 kg of 
recruits of Merluccius merluccius mediterraneus 1,. at ~~~ 2 
years was 1535 kg. The calc.ula'ted values presented in Tu.ble 
(5) are based on the following values:

Table 5. 

The	 Equilibrium Yield from 1000 kg recruites of Merluccius 
..rlucciU8 .editerraneus starting at age 2 years. 

( Z • 1.~ F • 0.9 MII 0.45 E =0.67) 

(') (2) (3) (4) (5) (6) (1) (I) 

2 18.3 42 1000 

3 25.0 ", 
0.97 

0.62 

0.684 

0.462 
684 

482 

500 

751 

450 
4 30.6 208 

I 
316 

0.45 0.407 223 201 
5 35.4 327 129 

0.33 0.361 87 ~ 
6 39.4 456 46 

0.26 0.336 31 2~ 
7 42.8 590 16 

0.20 0.311 16 14 
8 . 45.6 719 5 

0.16 0.304 4 4 
9 41.0 843 2 

0.1] 0.295 2 2 
10 50.0 951 

TOTAL 1535 

(1) • A.. In ye.r•• (l) • Length (CII) It Ag•• 

(3) • \Ie'tht (lilt) It Age, Cllq)Uted u.lng U • 0.005 L3.109 

(4) • Instenteneoua Rate of Growth • (G) • Ln (U2) - Ln (U,) 

(5) • We'ght Cheng'"" Fector • ( .(G - Z) ) 

(6) • Ue'ght of Stock (Ic~. 

(1) • lVg. "-Ight (kg) • {\Ie'ght et Age (n) • u.tght at Ag_ (n • 1) I 2 

(&) • "eld (Itt) • lve....Ilht..· ff). 



K = 0.18, Loa 61 em, to -, -0.1 year, 

Total Mortalit¥ Rate Z = 1.35, 
N3tural Mortal1ty Rate M 0.45/ 
fi~hing Mortality Rate F - 0.90 
and Exploitation Ratio E 0.67 

CONCLUSION 

The po",er equations representin<J length-weight
r@.latlonship of Merluccius m~rluccius med1terranCllS in the 
R9yptian Mediterranean waters are not SiYJlificantly 
<hfferfmt among samples collocted during the ycars 1961, 
1972 and 1992. The constants of the 1992 length-weight 
~elationship arc:

a = 0.005 and b = 3.109). 

The samples of the 1972 showed a lower condition factor 
than any of the other sampling years. This difference is 
attributed to the adverse environnental conditions exerted 
on the food supply of the fish as a result of preventing the 
Nile water from flooding into the area after building the 
Aswan Dam. 

The parameters of the VBGF that were obtained by the 
otolith reading and optimized by the ELEFAN program proved 
that the fishery of this species in the Mediterranean waters 
of Egypt is depending mainly on the age classes 2 - 4. Since 
the optimum exploitation ratio for a healthy fishery is 
about 0.5, while it reached a value of 0.67 at present. This
is a clear indication that heavy fishing activity on this 
species is taking place and correcting measures should be 
considered. 
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