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ABSTRACT

Fishery exploitation In take Edku consists of
three main methods: Nets, Hooks and Wire Traps.
Economic efficiency of these metheds can be arranged
in decreasing order as foilowc: MWice Traps (4.5),
Hooks (3.6) and Nets (1.9).

Economic effectiveness of fishery exploitatfon
in Lake Edku was Yow (2.5). This was due to increasing
fishing costs anq decreasing fish production at
high variabitity (80.6%) eas a result of densities
of the heavy growths of hydrophytes. Conskquently
development of fishery management in this Lake would
necessitate working out of the program, especially
as regards fishery exploftation, as well as of proper
policy toward lake f{sheries, :

INTRODUCTION

Owing to the problem of over-populatlom,i’mprovement of animal protein
obtained from water resources has become a great necessity especially

in Egypt with shortage iIn animal production, as a result of ‘limited
agricultural lands.

Precise economical informatiop fs the basis to improve protein supply
from water resources, and to predict the economic conditions of fishing
industry. The present study is concerned with the economic efficiency
of Lake Edku, as an example of the Egyptain lakesf which contributes about

57 % of the total fish catch in Egypt during the period 1962-1983, in spite
of bad exploitation of the Lake's fishery.

Study Area

Lake Edku is one of the northern Egyptian lakes. It lies west of the Rosetta
Nile branch, parallel to Abu Kip Bay. The area of the Lake was greatly
decreased as a result of land reclamation and the remaining areas is about
17,000 Feddans, (Ismail, 19786). .

Unlike other lakes, Lake Edku is of shallow depth. About 25% ol Its area
is 50 em depth and the larger arrea, especlally in the eastern part {s of
smaller depth while the maximum depth does not exceed 150 cm. Large
areas are covered with water plants, and the Lake {s connected with the
sea by Maadya opening (Boghaz). At the same time, many dralns open into
the Lake causing wide variability |n salinity, (Ismail, 1976).



Lake Edku is highly fertile. Its phytoplankton content is 115408 undt/Ite
This makes it rich with organic matter necessary for the feeding of smalk
fish. Also the high organic production in the Lake Is an indicator for high
fish stock, (Salah, 1960 and 1961). ‘

MATERIAL AND METHODS

The materials consisted of the official data, computed from the date
of the Central Agency of Public Mobllization and Statistics, and National
Institute of Oceanography and fisherjes, as also of own data collected from
Edku fishermen.

These data were used to analyse the fish catch, gross [ish Income,
quantitative and qualitative structure of the catches, and fishing costs
for each fishing method used.

The analysis embraced a perfod of 1962-1983. Only the fishing costs refer
to 1883 as there are no official data published on the fishing costs. Hetice,
these costs were estimated by personal contacts with the fishermen and
Cooperative Soclety in Lake Edku.

Analysis of data and materlals have been used by:

1- Parabolic Curve Trend:-

y=a#bx+Cx2
Where, 2 , b and ¢ are constants,

y is a real value of the variable in the given year.

2—Maximum or Minimum of Parabola;-

_ b+2cx=z0
hence, x=b/2 ¢

3- Coefficlent of Cenvergence (y2):-

y =Ey -9 y3-Eymp?
Where, Coefficlent of Correlation (R) equak-

R=(1-y%

M1 =[2 cx + b/§)x 100%

4- Marginal Increments:-

Where: § arithmetical mean of the vagiable y.

8- Coefficlent of variation ( V% ):

V% = {[z y3-@® y)¥/m :/y X 100%

(2



6- Economic efficiency of exploltation:

EF X = Net Fish income: Total Fishing Costs.

Detailed explanation of the above presented methods can be found, in
El-Caryony (1986)

RESULTS AND D|SCUSSION

Fish Production

Fish production of Lake Edku oscillated from year to year during the
period of study. It reached a maximum of 4700 tons in 1964, and & minimum
of 400 tons in 1882, with an annual average of 1800 tons (Table 1).
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Fish production approximated with the paraboilc curve, was characterized
by decreasing trend, until it reached a minimum in the 15th year. i. e. about
1976, followed by a continuous increase (Table 2), at high variability (V%
= 80.6%). Marginal increments changed from 34.8% in 1962 to *+ 16.6%
in 1983 in relation to the mean level fop the period of study, and Coefficient
of Correlation (R) between the real apd the theoretical values is 0.9231(P
= 0.001). (Table. 2).
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Species Composition

Level of catches of the four groups of endeinic fish species in Lake Edkn
is presented in (Table 3). The groups can be arranged in a decreasing order
as follows: Tilapia species, Clarias species, Mugil szacie, and Anguilla
species, during the period od 1971-1985. -

Catches of Tilapia spp. varied between a maximum 6f 2196 tons in 1984
and a minimum of 360 tons in 1982, with an annual average of 964 tons
or about 83.1% of the total prproduction jn the Lake, (Table 3).

Catches of Clarias spp. ranged from a maximum of 384 tons in 1985 to
a minimum of 30 tons in 1982 with an annual average of 125 tons or abou
10.8% of the total production of the Lake, (Table 3). :

The h'lghest catches of Mugil spp. were recorded in 1985 (116 tons), whi
the lowest in 1982 (8 tons), with an annaul average of 48 tons .oy N
4.1% of the total production of the Lake, (Table 3).
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Mna spp. fluctuated from a maximum of 39 tons in 1985 to a mintmum
of 3 tons in 1982, with an annual average of 20 tons or about 1.7% of the
total production of the Lake, (Table 3),
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Elements of Fishery Exploitation

Because of the shallow depth and small area of Lake Edku, the operating
_fishing boats are of small slze with fishermen not more than 3 persons
in every boat.

Fishing is carried out by different types of gears which are:

1- Trammel nets: most of the catch Is composed of Mugil, Tﬂapla, and
Clarias species.

2- Wire traps: most of the catch Is composed of Tilapla, and Clarias
species.

3- Hookst most of the catch is composed of Eels, and.Clarlas speciese.



4- Casting nets: most of the catch is composed of Mugil, and Tilapia
specles.

‘Besides the previously mentloned fishing gears, some fishermen are using
illegal methods for catching fish, (Ismail, 1978).

Gross Fish Income:

The variations in gross fish income from Lake Edku during the period
of study were quite high. 1t reached a maximum of 3,790,000 pounds in
1983, and a minimum of 287,000 poynds in 1969 and 1871, with an annual
average of 680,000 pounds during the period of study (Table 1).

It can be stated from the parabolic curve that since 1972 the gross fish
income is characterized by growing increments. Marginal Increments increase
from 0.0% in 1872 (year of the minipum) to + 3%.86% in 1883 In relation
to the mean level, where the variatiop of the gross fish income amounted
to (V%) 102%. Correlation coefficient between the real and the theoretical
values is 0.5818 (P = 0.01), (Table 2).

Fishing Costs

Fishing costs for each method in Lake Edku during 1983 are presented
In (Table 4). Fishing costs involve gwo types of costs: capital costs and
operating costs.

TABLE &
Anglysis of Fishing Casts fn Lake Edku in 1983,

Cotegory Thaber Price Useful . 1{fe Fish cateh Fish incoms
{Pownds) {Year) (Tons) {Pounds)
1- Fishing Mathods
Mate 1 3o 1 142 781654
Nooks (90-100 m) 1 m 1 ” nne
Hire 20 150 1 [, ) s
2- Fishing Boats
Leagth (3-6 ) 1 500 10

Length (3-9 m) 1 100 10




1- investment and Capital Costs: -

Capltal investment for each method used In the Lake was valued at a
replacement cost and discounted on a straight line basis. Total capital
Investment amounted to about 828,63Q pounds in nets, making an annual
depreciation of 368,280 pounds, and amounted to about 37,875 pounds in
hooks, making an annual depreciation of 9,825 pounds. In wire traps total
capital investment amounted to about 112,750 pounds,making an annual
depreciation of 94,300 pounds (Table 4).

TANE 4 (Contimved)

Distridution of Fishing Costs Moty ooks - Wire Traps
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2- Operating Costs:

Operting costs for each method empraced taxes, insurance, transporting,
and profits.to the traders in the markets. Operating costs were estimated
about 417,127 pounds In nets, 24,138 pounds in hooks, and 162,021 pounds
in wire traps (Table 4).

Total Fishing costs were estimated at about 785,407 poundss for the
nets, 33,067 pounds for the hooks, and 256,321 for the wire traps (Table
4).
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TABLE 4 (ontinved)

-
ats “Neoks “Wire Traps

Natridbution of Flahing Costs (Pounds) (Peunds) (Pounds) .
1. Total Fich Tncoss 2231604 183163 141182
2. Total Fishing Costs 705407 33041 28632)
3. Nat Fish incoms (1-2) 1466247 130102 1155208
4. Wember of beets 1w 3] 208
§. thmber of Fishermen 2088 18 [11]
§. iot iacume por deat (3:14) un 3. 1) “w
1. Bat {ncoms per Fishermea (3:8) [} b g wn
0. Ccomcmic officiency (3:2) ) 3¢ "

0. Zcomomte officioncy of the lake 3:2 = S741684 ¢ 2074708 = 2.8

Sowrcet-

1, Persenal contacts with fisharmen n [ohe Udks

1. Cooparative Secloty of Fishermeniin Lobe. Edhv.

3. Genersl authority for Fish Davelopment-Fishery
Sevelopaant in Bohers Sovermerite-Cyire-Juswery, 1906.

4, Contral Agewcy of Public Mebilizetion and Statfotics-
Fishery Statiatics in ME-Caire- Yeqrs 1962-198%.

Economic Efficlency of Fishing Methods

Net Fish lncome_!rom each methoq in 1983 was celculated deducing the -
estimated total costs from the valye of Fish harvest (gross fish income)
for each method. Net Fish Income was about™1,468,247 pounds for nets,
120,102 pounds for hooks, and 1,155,305 pounds for wire Traps (Teble 4).
Consequently, it can be stated that:

1- Net income per boat was about },433 pounds for nets, 2,355 pounds
for hooks, and §,838 pounds for wire Traps (Table 4).

- 2- Net Income per fisherman was about 748 pounds for nets, 758 for
hooks, and 1,879 pounds for wire {raps (Table 4).

3- Economic efficlency was about 1.8 for nets, 3.8 for hooks, and l.l )
for wire traps (Table 4).

4- Economic effectiveness of the fishery exploitation in Lake Edku is
expressed by the difference between value of the fish caught and
the costs of exploitation, in relation to these costs, or expressed
net income in relatlon to the fishing costs. The economic effectiveness
was about 2.6 (Table 4).

CONCLUSION
The more general conclusions that can pe drawn from this study are:
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1- In spite of the surface area of Lake Edku is about 17,000 feddans,
but the annual average of fish production from the Lake during the period
1962-1983 was about 1,800 tons, and the general trend of fish production
was approximated with a parabolic curve characterized by decreasing
increments .it reached a minimum In the 19768, followed by a continuous
increase, at high varfability (80.6%).

2- Gross fish income of Lake Edky Increased tremendously In the period
1972-1983. The parabolic curve Is characterized by very high variability
(102%). This was due mainly to Increasing fish prices and increasing fishing
costs.

3- Four endemic fish species are found in Lake Edku, in order of their
production: Tilapla species (83.1%), Clarias species (10.8%), Mugil species
(4.1%) and Anguilla species (1.7%), These species are quite common in
most lakes of Egypt and are the most important commerically.

4- Fishery exploitation in Lake Edku consists of three main methods:
the nets, the hooks and the wire traps. Economic efficiency of these methods
can be arranged in a decreasing order as follows: wire traps (4.5), hooks
(3.6) and nets (1.9).

5- Economlic effevtiveness of the fishery exploitation in Lake Edku was
low (2.8). Consequently development of fishery management {n this Lakle
would necessitate working out of the management program, especially

as regards fishery exploitation, as well as of proper policy toward lake
fisheries.
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