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MESH SBLECTIVITY OF MONOFILAMBNT NYLON TRAMMBL HBT IN LAXB 
BDI«1, BayPT • 
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Alexandria - Bgypt. 

ABS'l'RAC'l' 

Experimentll fi.hing operltion. hlvt bttn clrried out in 
tht llkt Edku durtng 1990 f1.h1ng with tht 11m of 
1nvt.t1glt1ng tht .tltct1on bth.viour of the newly 
introduced monoftllment trlmmll ntt. tn tht Northtrn Dtltt 
llkt•• 

Ntts with thrtt d1fftrtnt me.h .1zt. (1.t. 13.50, 15.20 
Ind 18.00) wtrt bt1ng u.ed,& Cllcullt10n of meln .tltct1on 
ltngth. of tht.t me.ht. WlI carried out Iccording to 
'Irlnov" Ind Holt'. method. of cllcut.tion. Tht .tltction 
coefficitnt of monofilament ntt. for O. IUrIUI dot. not 
.igntficantly e:t'fftr from the .tltction cotfficitnt of thtst 
commonly u.ed multifilament ntt•• 

It i. rtcommtnded thlt mort .ttention of tht ft.htrtt• 
•uthortttt. in Egypt must bt pltd to tht problem of r.t.1ng 
tht prt.tnt ltgal .1zt of the commtrct.l c.tch of ttl.ptl' 
from 10.0 cm to 15.0 em. Tht. mty htlp tn 1ncrt•• 1ng tht 
totll f1.h production of tht Northtrn Dtlt. l.kt•• 

INTRODUCTION 

Rnowledq8 on the selectivity of fishing gear is one of 
thQ most important foundations for fishery resources 
management. The .electivity of gill nets have already bean 
stUdied in various parts of the world (Baranov, 19481 Holts 
19571 Ol.en 1959, and McCombie and Fry, 1966). How~veT., 
studies on the selectivity of trammel nets are relatively
few. 

Trammel net i. considered a. the most important fishing 
gear used to catch tilapia which constitutes more than 70' 
of the fish popUlations in the Northern Delta Lakes of Egypt
(Annon, 1988). 

Durin9 the last fdw year. monofilament nylon materiAl hoa 
bean introduced to replace the multifilament material for 
the manufacture ot trammel nets in Egypt. This r.placQm~nt 
requires an investigation on the selectivity of th. 
introduced monofilament trammel nets. Since ouch 
replacement have occurred in E9ypt in the last few year~, it 
Js essential in this Itudy to anRw~r the question rBigod by 



I 

many fisheries authorities in Egypt, asking whether the nets 
will catch tilapias with avera~e len9ths similar to those 

[I~~~t ~ til 1'~ll~,ly usel mulllJllament trammel nets or 
less. 

The present study shows the resul ts of the experinlenti'll 
fishing carried out at Lake Edku, using experimental 
monofilament trammel nets with three different mesh sizes. 
Furthermore, it is aimed to determine the selection 
behaviour of such monofilament nets for tilapias in Lake 
Edku. 

MATERIAL AND METHODS 

The data analysed in the present investigation has been
 
obtained from experimental fishing operations carried out by
 
the authors in Lake Edku during 1990 fishing season. Three
 
sets of experimental trammel nets with different mesh sizes
 
were used throughout ~he course of investigation. Each set
 
is composed from four net units. The design characteristics
 
of such units are indicated in Table 1.
 

In order to avoid that the nets do not meet statistically
 
reliable conditions, the positions of the nets were changed
 
symmetrically at every fishing operation giving equal
 
chances for net to catch fish. The fishing time was 12
 
hours at night time for every operation. The experimental
 
fishing is carried out twice or 3 times weekly. The catch
 
1of each mesh for the different fish species as regards the 
Inumber and weight was recorded separate. The total length 
:of each fish was measured to the nearest millimeter and the 
weight was measured in grams. 

Table (1) 

Design characteristics of the experimental 
monofilament nylon trammel nets. 

Tranmel net 
Spec if icat ion 

A B C 

Mesh size of the innerlayer (cm) 4.69 5.12 6.13
 
Mesh size of the outer layer(cm) 13.50 . 15.20 18.00
 
Depth of net (em) ; 90 90 90
 
Length of unit (m) , 25 25 25
 
Nl.fIIber of uni ts used 4 4 4
 
Twine diameter of inner layer (RIll) 0.12 0.12 0.12
 
Twine diameter of outer layer (RIll) 0.18 0.18 0.18
 
Hanging retio of inner layer 0.505 0.455 0.418
 
Hanging ratio of outer layer 0.478 0.4n 0.493
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The species composition of the experimental catch of the 
three meshes used is being analysed in the present in 
vestigation. Numbers and weights of fish caught by each 
mesh were recorded to find out the most effective mesh be 
used for various fish species in Lake Edku. This analysis 
will help in suggesting any suitable mesh regulation for 
fishery management in this lake. 

RESULTS AND DISCUSSION 

Table (2) illustrated the numbers and weights and their 
percentages for different fish species caught by various 
meshes of monofilament nylon trammel nets from Lake Edku. 
Table (3) showed total numbers, wei9hts and percentages of 
different fish species caught by var10US monofilament nylon
trammel nets with different meshes from Lake Edku. 

The results indicate that net (A) is highly efficient in 
fishinq~ Oreochromis aureus and grer mullet. On the other 
hand, Tilapia zillii has been ma1nly caught by net (B), 
which was also very efficient in fishing Korone labrax. As 
for net (c), which has the widest experimental mesh used, it 
was found out that this net can be used efficiently to catch 
Tilapia galilaea and Clarias lazera. 

It is a matter of fact that the common length ranges of 
various fish species comprising the fish populations in Lake 
Edku, as well as the selective action of the nets used have 
plared an important role in determining the fishing 
eff1ciency of the different experimental nets being used 
throughout the course of investigation. This fact leads us 
to confirm that monofilament trammel nets are obviously 
selective by length when used for fishing in the Northern 
Delta Lakes of Egypt (Lake Edku). 

The ·present results suggest that the highest catch by 
weight was collected by net (B) with an average 43.88 % of 
the total fish caught by ,the three nets (Table 3). If 
percentage in weight is considered, net (A) become the 
second w1th an average of 35.99 %, followed by net (c) with 
an average 20.13 , by weight of the total fish caught by the 
three nets. The low 
undoubtly attributed 
common in \Lake Edku. 

fishinn efficiency of such net is 
the small average lengths of fish 

On the other hand, it is obvious that the experimental 
catch of net (A) had the highest percentage in number, this 
is due to the fact that, the average length and consequently 
the average weight of fish caught by net (A) was less than 
that caught by;either~nets (B) or (C). 

t· .•. ,f 

Selective action--ofDio,nofilament nets with different meshes: 

rable (4) shows the length frequency distribution of 
var10US fish species~ caught by the experimental nylon 
trammel nets throughout ~he period of investigation. 
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Table (3) 

Total numbers and weights of different fish species caught by 
various monofilament nylon trammel nets with different meshes 

from Lake Edku. 

CA B 

Species No wt (gm) No wt (gm) No wt (gm) 

O. aureus 360 12510 228 8085 50 3260 
(79.47) (70.64) (53.40) (37.45) (40.32) (32.9) 

o. ni loticus 12 680 10 625 5 590 
(2.65) (3.84) (2.34) (2.89) (4.03) (5.96) 

T. ziUii 20 570 61 2495 8 210 
(4.42) (3.22) (14.29) (11.55) (6.45) (2.12) 

T. gal i leea 3 115 10 585 50 3825 
(0.7) (0.65) (2.34) (2.71) (40.32) (38.62) 

Morone labrax 49 3145 113 8100 
(10.82) (17.76) (26.46) (37.52) 

Grey ...Uet 8 540 1 200 
(1. 77) (3.05) (0.8) (2.02) 

Clarias lazera 1 150 5 1700 10 1820 
(0.2) (0.85) (1.17) <7.87) (8.06) ( 18.37) 

Total 453 17710 427 21590 124 9905 

Percentage 45.12 35.99 42.53 43.88 12.35 20.13 

In can be observed from the data given in Table (4), that 
there is a positive proportionality between the mesh size 
oof the net and the average length of the fish caught in 
cases of Morone labrax, o. aureus and T. galilaea. In other 
cases, this proportionality was not clear, such as the cases 
of O. niloticus, T. zillii and Clarias lazera. 

Hasen et al (1973), assumed that the inner layer of the 
trammel net acts mainly as a gill net in catching fish, 
while the outer layers catch fish by entangled them. 
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Therefore, the major catch is taken through gi111ng 
operations by the middle layer. Few fish of either smaller 
or bigger sizes are entangled while touching the outer layer 
of the net. Entanglement occurs usually by mouth or spines 
of fish fins. 

The absence of a proportionality between the mesh size 
and fish length, in some cases, can be attributed to the 
double mechanism of trammel nets in catching fish, specially 
when the catch of the net is not large in number. In such 
cases one or two entangled fish with size away from the 
common range of fish gilled will affect the calculated 
average length of fish caught by a net with a certain mesh. 

Selection factor or monofilament trammel net for o. aureus: 

It is obvious from Table (4) that o. aureus is caught by
the three nets with different meshes used in the experiment
in sufficient numbers for selectivity calculations and 
analysis. The other fish species, however, were not caught 
in sufficient numbers. Therefore, calculation of selection 
factor will be adopted in the ~resent work for o. aureus 
only. This fish species is cons1dered as the main and most 
common between the fish populations in Lake Edku. For 
analysis of the data, two methods of calculation were 
followed. The first of which was described by Baranov 
(1948), whereas the second by Holt (1957). According to 
Baranov's method, it is assumed that the mesh size of a 
certain net is proportional to the modal length of fish 
caught in it. The proportionality factor (K) can be 
determined by plotting the length frequency graphs of the 
three meshes used in the experiment {i.e. A,B and C) as 
shown in Fig. (I). From these graphs the optimum length m1h 
and mia of fish caught by the three meshes are calculateu 
accord1ng to the formula : 

8 KIm 

where 8 is the mesh size; 1m is the modal length; and K is 
the selection coefficient which is calculated from the 
formulae : 

28A 8 0 
AKB -------------- 

L o (8A + 8B ) 

where Lo is the optimum length of fish caught by A and B 
nets. 

The values of selectivity coefficient (K) were therefore 
calcul~ted for every two meshes used and are found to be 

aKA = 0.3376; CKo - 0.3671; CKA = 0.3543; and the 
ar1thmetic mean of (K) is 0.353. 

Therefore, the selection lengths of the three meshes used 
will be: for mesh A - 13.29 em: for mesh 0 = 14.50 em; and 
for mesh C - 17.36 em. 
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Fig. (1) 

ll~~t~ frIQUln(~ (UrVII or u. IUreui GaU~~I if i~i YlrfVW, 
experimental meshes from lake Edku . 
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According to Holts method of calculation, i.t is assumr:d 
that the fish growth is isometric. The lenryth frequency 
distribution of a certain mesh is therefore expected to be 
normally distributed. Therefore, the plots of logarithm 
ratios of the catch caught by nets with two different mesh 
sizes, against length will show a straight line as given in 
Table (5) and represented by Fig. (2). The value of the 
selectivity coefficient (R) was calculated for each pair of 
nets according to the formulae: 

-2a 

I 

11.0 120 190 

where AKn selection coefficient; a = intercept; b= slopp; 
., 

MA = m{-~sh size of net (A); and MB mesh size of net (A). 

According to Holt's method, it was found that the 
selection coefficient are: ARB = 2.28286; BKC = 2.7631; AKC 
= 2.8168; and the arithmetic mean of K = 2.8028. 

182 



r 

T
ab

le
 (

5)
 

L
q

th
 f

re
qu

en
cy

 d
is

tr
ib

u
ti

o
n

 o
f 

(g
. 

eu
re

u
s)

 c
au

gh
t 

b
y 

th
e 

th
re

e 
ex

pe
ri

ll
l8

f\
ta

l 
ny

lo
n 
t
r
_

l
 n

et
s 

fr
O

ll 
La

ke
 E

dk
u 

(f
o

r 
m

es
h 

s
iz

e
 

re
fe

r 
to

 t
ab

le
 1

).
 

fr
eq

ue
nc

y(
N

o.
of

 
fi

sh
) 

L
en

gt
h 

Lo
ge

 r
at

io
 

BI
A 

CI
B 

CI
A 

(:
II

 
A

 
B

 
C

 
BI

A
 

CI
B 

el
A

 

8.
5 

9.
5 

10
.5

 
1 

2 
~

 
0

0
, 

11
.5

 
45

 
10

 
0.

22
22

 
-1

.5
04

1 
W

 
12

.5
 

18
0 

83
 

1 
0.

46
11

 
-0

.7
74

1 
13

.5
 

10
0 

85
 

2 
0'

.8
50

0 
0.

02
35

 
0.

02
00

 
-0

.1
62

5 
-3

.7
50

8 
-3

.9
12

0 
14

.5
 

29
 

31
 

4 
1.

06
89

 
0.

'2
90

 
0.

13
79

 
+0

.0
66

7 
-2

.0
47

9 
-1

.9
81

2 
15

.5
 

3 
10

 
20

 
2.

33
33

 
2.

00
00

 
6.

66
67

 
+1

.2
03

9 
+0

.6
93

1 
+1

.8
97

1 
16

.5
 

2 
4 

14
 

3.
50

00
 

7.
00

00
 

+1
.2

52
8 

+1
.9

45
9 

17
.5

 
3 

5 
18

.5
 

2 
19

.5
 

2 
20

.5
 

21
.5

 



Fig. (2) 

Straight lines expressing the relationship between log ratios and 
length of o. sureus using nets with different mesh sizes A,B and 

C (Refer to table 1). 
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According to Holt's method; '1m = KM where 1m = s~lect.ion 
length; and M = mesh size. Therefore, the followIng mean 
selection lengths of the three meshes used are : 

184
 



A1m ~ 13.15 cm; Blm = 14.35 cm; and elm = 17.18 cm. The 
normal curves of f1sh length distr1bution caught by 
different meshes are shown in Fig. 3. These curves are more 
or less sharply peaked and slightly skewed. 

The ~bove calculations indicate that the mean selection 
lengths for the three meshes used, do not vary much when 
either the method of Baranov or Holt is followed in the 
analysis of data. This suggest that any of the two methods 
is valid in the calculation of monofilament trammel net 
selectivity for O. aureus in Lake Edku. 

It seems that the selection coefficients attained in the 
present work, i.e. 2.7631-2.8286 are very near to that 
mentioned by Ezzat et al (1979) in their work on trammel net 
selectivity for o. niloticus and T. zillii in Lake Borollus, 
used trammel nets manufactured from mUltifilament nylon 
twines. The inner layers of such nets were manufactured of 
twines Td 210/2 while the outer layers were made from 
twines Td 210/3. They concluded that the selection 
coefficient of such nets was 2.534 for o. niloticus and 
2.999 for T. zillii. Thus, it was suggested that there is 
no need for an¥ further laws for the regulation of trammel 
net fishery, 1n case a partial or complete replacement of 
multifilament nets by monofilament one. 

On the other hand, more attention of the fisheries 
authorities in Egypt must be paid to the problem of raising 
the legal size of tilapias in the Egyptian Northern Lakes. 
The fisheries management of such fish must be based on the 
criterion of gaining extra weight. This is due to the fact 
that tilapias are commercially caught with an average length 
ranging between 10.0 and 11.0 cm (EI-Zarka et aI, 1970). 
This size does not affect the breeding success of tilapias 
because these fish reach their first maturity and spawn at 
this size or even less. The fishery biolog¥ studies carried 
out on__O. niloticus in the Egyptian Lakes 1ndicate that the 
average weight of o. niloticus increase from about 15.0 gmI 

to about 75.0 gm if the average length increases from 11.0 
to 15.0 cm. Therefore, the commerical catch of tilapias may 
be expected to increase by more than four to five times if 
the legal size is shifted from 11.0 cm to 15.0 cm. It is a 
matter of fact that all the biological conditions prevailing 

in the Northern Delta Lakes such as primary production and 
food availability have to be taken into consideration if few 
management laws may be attempted in regard with the above 
discussed proposal which is based on the length-weight 
relatioship of Tilapias in the Egyptian Lakes. 

SUMMARY AND CONCLUSIONS 

Trammel net is considered as the most common fishing gear 
in the Egyptian Northern Delta Lakes. This net is highly 
efficient in catchin9 most of the fish species comprising
the fish populations 1n such lakes. 
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Experimental, monofilament n~lon trammel net with 
differQnt mesh sizes were used in flshing operations carried 
out in Lake Edku during the fishing season of 1990. 
Calculation of selectivity coefficient of such nets was 
followed by adopting both Baranov's and Holt's methods of 
calculation. It is concluded that the two methods are valid 
to calculated the selectivity coefficient of monofilament 
trammel net for O. aureus in Lake Edku. 

Comparing the results obtained in the present work on 
monofilament net selectivity for Tilapia spp. with previous 
work carried out by various authors on multifilament net 
selectivity for the same fish. It was found that there is 
no significant difference between the selectivity 
coefficient of either mono-or multifilament nets especially 
for o. aueus. 

Therefore, the management laws of tilapias fisheries in 
the Northern Delta Lakes of Egypt does not require further 
modifications due to any expected partial or' complete 
replacement of multifilament trammel nets by monofilaments 
ones. 

If any modifications ma¥ be required, the present average
legal length of tilaplas have to be taken into 
consideration, as it is considered to be commercially small. 
Such average length is suggested to be raised from 10.0 em 
or nearly so to about 15.0 ern, to raise the average weight 
of fish caught from about 15.0 gm to nearly 75.0 gm. This 
will assess in increasing the total fish production from the 
Egyptian Northern Lakes. In such a case, more detailed 
investigations have to be carried out taking into account 
the food availability and the present primary productivity
of our lakes. 
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