
Bull. lat. Inst.Ocean. &Fish .• A.R.E .• (1992). 18: 163 - 173 

CA'l'CU EFFORT ANALYSIS OF EGYPrIAN MARINE WATERS 

SHERIF. A. FATTOUH 

National institute of Oceanography and Fisheries, 
Alexandria, Egypt. 

ABSTRACT 

This peper is devoted to Egyptian marine fisheries. 
Time-Series analysis has been adapted. Trend approximation 
has been given by using mathematical equations of straight 
line, as well as curvilinear of higher orders. 

Results of the study has revealed similarities In 
Mediterranean and Red Sea Egyptian fisheries with respect to 
trends of Its catches for the pertod of study (1970'.. 1988). 
Only periodic decrease of the catch in 1975 and 1985 was 
le.s prOl1OWlCed In the Red Sea cGq)8red to the 
Nedl terranee'n. The trend. of CPUE has been found qui te 
different end tn favor of Red Sea fi.heries. 

It was found that the fishing effort ia 37 X higher fn 
the Red Sea than In the Mediterranean, while the catch per 
fishermen is 286 X higher, and the catch per unit of Irea fl 
544 'higher. The productivity of the Mediterranean has been 
found tn the study 2.5 times lower than of the Red Sea. 

INTRODUCTION 

Marine fishery of Egypt embraces two seas: th 
Mediterranean and Red Sea. 

The Egyptian Mediterranean sea coast is about 1100 km in 
length. The.fishing grounds along this coast can be divided 
into three distinct zones: western, central and Eastern, but 
most f~shinq· opexations are concentrated in the Central 
Zone, between Al.xandria and Port-said (El-Zarka 1985). As 
regards the Red Sea and the Gulf of Suez, out of over 
700000 km2 only 25864 km2 are considered fishing grounds 
(El-Zarka 1985). There are also a few other, smaller fishing 
grounds. 

MATERIAL AND METHODS 

Materials consisted of catch statistics for -the period 
1970-1988 obtained from the central Agency for Public 
Mobilization and Statistics in Egypt. 

Time-Series analysis has been adopted in this study 
(Spiegel, 1980) and (Kildiszew, 1976). Trend al'./. roximation 
has been givien by using mathematical equation of Straight 
line, as well as, Curvilinear of higher orders. 
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RESII J :l'S AND DISCUSSION 

Ish landings tnJIi '.lIdllne fishery in Egypt amounted in 
1'1 LJ 1988 to 26.37 th>l1san'(j tons/year on the average, in 
tht:; 13.43 thousand tUllf, (50.9 %) from the Red Sea, i.e. the 
:;h;-, ["(~ of the two seas was almost tLe same. Also average 
Increments of the fish ~atch were similar, 897 tons annually 
or 6.68 % in relation to the average level in the 
Mediterranean, and 9~4 tons or 7.06 'in relation to the 
avecage level in the Red Sea. In the five recent years 
(1984-1988) average annual catch amounted to 20.18 thousand 
tons in the Mediterranean. and 20.06 thousand tons in the 
Red Sea. 

These similarities are also note~.when the trends of 
catches are analysed more in detail. Approximation of the 
fish catches with a 4-degree curve (quadratic equation) 
yielded almost the samb trends for ybe two seas. Only 
periodic decrease of the catch in 1975 and 1985 was less 
pronounced in the Red Sea compared to the Mediterranean 
(Fig. 1 and 2). 

It is most interesting that the catch trends are almost 
similar in the two seas, while trends at the fisking effort 
are quite different. The fishing effort has been expressed 
as the number of fishermen fishing each year in the two seas 
(Fig. 3 and 4). 

The diff~rences refer to the average number of fishermen 
in the ~wo seas as well as the average increments of this 
number (approximated with a straight line and the level of 
these two parameters in the five recent year (Tab. 1). 

Taken into account that number of fishermen differs 
considerably 1n the two seas, while the total catch is 
almost the same, we may immediately conclude that the Red 
Sea must be much more productive than the Mediterranean. 

Long-term trends of the number of fishermen in the two 
seas are presented in Figs. 3 and 4. In very general terms 
they conform to the trends of catChes, although catch 
decrease in the Mediterranean in 1985 was not reflected in a 
respective decrease of the fisning effort (Fig. 1 and 3). 

'rrends of the most import~nt index, i.e. of the catch per 
unit of effort (catch per fisherman in this case) are 
presented in Fig. 5 and 6, and its general characteristics 
in Tab. 2. 

It is immediately noticeable from Table 2 that the two 
seas differ considerably. The same can be concluded from the 
trends presented in Fig. 5 and 6. In the Mediterranean Sea 
trend of the catch per fisherman was best approximated by a 
4th-degree curve (r - 0.824, P < 0.001, Fig. 5), expressed 
by the equation: 

Y = 1.0687 - 0.362 x + 0.0804 x2 - 0.0065 xJ + 0.00017 x4
 
where: Y - Catch per fisherman,
 

X - Consecutive years (1, 2, J .... etc).
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Table 1. 

Characteristics of the fishing effort (number of fishermen) 

in the Mediterranear ~nd the Red Sea. 

Cat c h per f she r man 

1970-1988 1970-1988 

average annual incre average annual incre· 
Kg ment Kg ment 

absolute X absolute X 

Mediterranean 
Sea: 575 n.s. n.s. 507 75 15.7 

Red Sea: 1644 86 -5.2 1269 18 1.4 

n.s. - not significant statistucally 

'I'able 2. 

Characteristics of the catch per unit of effort 
in the Mediterranean and the Red Se~. 

N u m b e r 0 f f she r men 

1970-1988 1970-1988 

average annual incre
ment 

average annual incre
ment 

absolute X absolute X 

Mediterranean 
Sea: 24308 1910 7.9 38694 1714 4.7 

Red Sea: 9397 903 9.6 15656 1068 7.1 
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On the other hand, in the Red Sea the best approximation 
was obtained with a 3rd-degree curve (r = 0.816, P < 0.001, 
Fig. G), expressed by the equation. 

Y = 3.7189 - 0.517 x + 0.0345 x 2 - 0.00073 x) 

Average catch per fisherman in the Mediterranean ~ea in 
1970-1988 was exceptionally low (575 kg/year), almost 3 
times lower than in the Red Sea (1644 kg/year). Also it did 
not show clear trend (Fig. 5) contrary to the Red Sea, in 
which catch per fisherman showed a generally decreasing 
trend, but remained at a more or less stable level in the 
recent years (Fig. 6). 

Usually, in case of sea fishery, no attention is paid to 
area. However, in some cases it is useful to take this 
parameter into consideration. According to El-Zarka (1985) 
and Fattouh (1989), the area of marine fishing grounds 
amounted to 1437 thousand ha in the Mediterranean, and to 
404.8 thousand ha in the Red Sea. 

If we express the fishing effort in terms of the numuer 
of fishermen per 1000 ha of the fishing grounds, it appears 
th~t the average annual fishing effort amounted to 16.92 
fishermen/IOOO ha in the Mediterranean, and to 23.21 
fishermen/lOOO ha in the Red Sea. Hence, we can make a 
following comparison: 
------_._.._-

Number of fishermen Catch per Catch per 1 h.:1 
per 1000 ha fisherman in kg in kg 

MeJ.ITcri~--------------------------·------

an0an Sea 16.92 575 9.3 
Rod Sea 23.21 1644 32.0 

'l'h is com.l.larison shmvs that tha Lisping effort j s 3"7~) 

higher in the Red Sea than in the Medi'terranean, while tile 
catch per fidlerman i.s 286 % higher, and the ci)t:,:h p(~r unit 
of area is J44 % higher. 

T-hil--;;-~·3- F'eddnn. 

Sjml1lifying the problem, i.e. assuming that t.lle relations 
in qllC'stion are of a liner character, productivity of the 
t.\vO Sr:?i)S can be estimated. And thUS, fish catc:hes from the 
Red Sea cn:e: 

- A})out 3 times higher than in the Mediterranean if catc:h 
per fisherman is taken into account (1644 575 - 2.9), 

About 2.5 times higher than in the Mediterranean if 
catch per unit of area is taken into consideration. 
Calculations in this case are as follows: 

In th,~ Red Sea about 32 kg/ha are caught with. the fishing 
effort of 23.21 fishermen/l000 ha. If Ule fishery 
productivity of the Mediterranean was the same as of the Red 
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Seil, the fishins effort of 16.92 fishermen/1000 ha should 
yield 23.13 kgjha [(32.0 * 16.92) 23.21 23.33]. In 
reality, however, catch in the Mediterranean amounts to only
9.3 kg/ha. Hence, productivity of the latter is 2.5 times 
lower than of the Red Sea (23.339.3 = 2.5). 

The two estimates yield very similar results. Hence, it 
may be assumed that they are true, and that the Red Sea is 
more productive than the Mediterranean, or else quality of 
its environment is better .. ~otwithstanding this, trend of 
the catch per fisherman 1n the Red Sea (Fig. 6), and 
especially its character in the recent years (since about 
1980) shows that the fishing effort (number of fishermen) in 
this sea should be about 15000 and should no exceed 20000 
fishermen. This conclusion results from the fact that since 
1980 catch per fisherman did not increase (Fig. 6) although 
the fishing effort continued to L1crease (Fig. 4). Most 
probably, the fishing effort of about 15000 fishermen 
(average value -for the period 1984-1988, Tab. 1) represents 
an optimum corresponding to the highest sustainable yiela 
(Royce 1972). Contrary to this, in the Mediterranean Sea the 
fishing effort (number of fishermen) could well be 
increased. Average catch per fisherman~in this sea is very 
low, and comparison of the two trends (i.e. of the fishing
effort and of the catch per fishtrman, Figs. 3 and 5)
reveals that increasing fishing effort does not limit catch 
per fisherman, especially in the recent years, i.e. that the 
highest sustainable yield has not been reached as yet. 

On the other hand, it is worth considering whether 
increase of the fishing effort (number of fishermen) in the 
Mediterranean Sea is economically feasible. Catch per 
fisherman in this sea is unproportionally low (575 kg/year 
on the average). 
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