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To adopt a minimum size of mesh for fishirg nets is considered an.
efficient method of conserving the flshev} resgurces, Regulations

prescribe thervefore certain minimum sizes of mesh for the North =
" 8ea and Northwest Atlantic, which have tc be observed by the

'.coniragtzng parties. As the mesh-size can be checxed by leferen*. f'”

1_methoas with deviating results, rules for measuring th@ muukes were
- dgsueds. These shall be discussed here in detail.

4 Methods for determiningthe size of mesh are generally used in

- Tisheries: R

: 1) stating the circumference of the mesh-gauge used for
knlttlng the net. That method is particulsrly preferred
by net manufacturers;

2) measuring the dzstanoe from knot center to knot center,
either with knots in juxtaposition or with cpposite,
diagonally strebhed meshes. That method is mainly used
in practical fishing of our aresa; o R

3) fixing the circumference of plate~gauge Or peg which can.
be inserted into a mesh, and ' ' '

4) counting the number of knots of diagonally strdohed meshés;i ;j

-0f & prescrived length.

The International Commission for the Northwest Atlantic. Pisheries
ags well as the London Convention of 1946 have decided to determine
the mesh-size by inserting a plate-gauge. Only in that way the
interior circumference of the mesh can be determined, which is
alone essential. It is known, that the intericr circumferencs ef
the meshes decreases, the thicker the twine is, because the R
cireumference of the knot increases, although the distance from
- the knot center to knot center remains the same. The same refers
‘40 the use of double net twine. ' IR

- In the Convention signed at London on 5th of April, 1946, for ﬁhe

- regulaticn of meshes of fishing nets etcg it is said:

: "The minimum size of mesh for nets... shall be auch that
when the mesh is gtreched diagonally lengthwise f the
net a flat gauge 110 mm (or 80 mm) bread and 2 mm thlok
shall pass through it easily when the net is wet."

This aescrnpticn of maasurlng the meshes 1is not guite cies r' as’

©The Term fezsily™ can be interpreted in VATrious Ways. Generaily

speaking, the procedure means linear measurement of a twines
‘There does not exist any standard prescription for a lirear
- mesgurement of textile twines or cords all over the wawidg Whlﬁh
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_'does not reqai“e th@ tasted materla% tc be stretcﬁed@ “sua]ly
‘the welght of 100 m of twine is taken as a ba&;a, sometimes:

cosubstiantlially more,,mfe exactness of the measuring standard is-

then fixed for small aeﬁtzenﬁ for 1 mm. This refers also fo.

-,retmme shese

S With nets made of thin twlnes the meshes can be gtreic Pca legOmg:“*
~ nally without difficulties, where.ss i% is mot possible $o do 1t
without & certalr force with all types of trawl nets mads of ?
Manila or Jisal. _ .

The Nortaowest Atlanitic Convention provides therefore that the
~size of mesh shall be determined as fcllows: "measured with a-
S flat, wedge~shaped gauge having a ftaper ¢f 2 cn in 8 cm and a
-~ thickness of 3/%2% (= 2,% mm) inserited into the mesh under a

o pressure of rot less than 10 1bs (= 4,5 kg) and not more than. =
15 1bs (= 6,8 kg)e"

Boerema submitted to the recent ICES meeting at Paris a discuﬁs;on;f"
dealing with the prablem of the measuring pressure required for o
the determlnatzon of the mesh-sire. It is stated thare:

"The practice ususlly is that the gauge 1s pushed into the

meshes untll a disftinct resistance is felt. What is Judga

to be a distincet resistance depends to a certain degree on
the observer. We found that in cur mesh size estlmdtions'

the force put on the gauge was about 4 kg."

It will be difficult to adopt a standard measuvding presgure that:
can be used for nets manufaciured of &ll types of materizsl., It .
would therefore be necessary to establish a conventional methode. .
It might also be expected that test methods, in particular, if
many measurements have to be carried out, would nct be too R
“diffieult. Also from that poirt of view a measuring pressure of
4 kg appears t0o be agceptables B

For our cwn measurements a "pressure gauge" weas used, which perni.'
mitted a measurement with several degrees of grewsure, ie€oe S
2y 4, 6, and 8 kg {drawing No. 1). The differences ir the mesh &
sizes resultivg from the various pressures cf 2 to 8 kg can be.
fairly considerable.

Drawing No. 2 shows the mesh sirzes resulting from a pressure of
2 to 8 kg with dree various wet nets made of Manila net twines

- {4/600, 3/906 and 3/1600), not yet used in fisheries, which had.
been made of single (= = = } or double twines {=——=www=) by means o
Gf kriﬁtlng woods of various clraumferEﬂeea (65, 855 105, dﬁd.125 g_g
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Here, oo, the meshes made of double twire are smaller thar those
~made of single twine of the same size. Mcreover, the meshes knitted
" of double twine sre smaller, when thicker twines are used than ___j N
‘these made of thinner twines, the knots of which are tight imme- '3ﬁ
. distely. Thus the following sizes of mesh were found with Manlla-ﬁnr'-'
 4/600 knitted with a wood of 65 mm: |

Pressure 2 4 6 8 kg
single 82 86 88 52 mm
double 50 55 59 6% mm

The appiied pregsure must affect the measurement of the size of

”'fr:meﬁh@ d@p@ﬂ”lng or_the degree of tension 01 the nes materlaTZ

Sisal or Manila net twines have a small tension. Perlon, however,
has a relatively great tension. That can be seen from a comparison =
between a Manila cord 4/600 with a tensille strength of 150 kg and
- a braided Perlon cord of 117 kg at & measuring pressure of 4 kg L
- {(drawing No. 3). It is not possible to compare any net twines, but

only these which can be exchanged for fishirg purposess

Circumferenge Manila 4/600 Perlon cord SR
of knitting wood gsirgle double single double .
65 64 34 72 69
85 86" 55 91 7T
105 107 73 97 94
125 128 S0 114 109 -

Single~knitted Menila produces certainly a mesh, the size of '
whieh corresponds to the circumference of the knitting wood, but - :
that dees not caccur with double=knitiing, which is under d:sauss1onz*;'

" here {double lines in Drawing No. 3). With Perlon the dlf*ar@nses ,

between the circumference of the knitting wood and the resuliing
meshes are not 8o great, but the meshes of 80/110 mm in size, whlch
are important to us, zre also smaller than they should be aceerdlrg
to the elircumference of the knitiing woods

These deviatirg results depend on the varying tension of the materlals;
Drawing No. 4 gives a so-called pressure-tension curve for aeveral
net twines. In my opinicn, that explains the varying selecetive

effect of meshes of spparently the same size, even with the same - |
- type of fishing gesr, but menufactured of different materisle Theremx';
fore, nothing else can be done, but to investigste by means of RERS
comparative fishirg not only the selective effect of the several _
Ffishing gear, but.a2.so f0 examire the several net material and the -
Wgglechiviiy equivalentte 1t 18 not possible Lo, dlStlﬁguisﬂ "heavy®
and "iight trawls™ by the strongness of the mater:ala It is the-ﬂg-

o mat&rlal ditself that makes the difference.’
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- Anether point which has fo be considered in this connexien is, -
gt which spots the measurement snould be carried out, It is a -
well~known fact, that the net-meshes shrink in water. When the
‘net is then to be used, the orginally lcose knots draw tight

. and the meshes get larger again. But that does not occur uwnifermly
. in the cod~end. Apart from the fact that this development is in-
- fluenced by the taken quantity, it is even varying within the cod~"
end. John R, Clark of the Pish and Wildlife Service has carried . - -

_ .eu% measurements in 4 sections of a cocd-end (1952). Converted © =~ =
- from inches intc millimeters the following figures were obtainedgg-

End of Beginning
Cod=énd of cod-end o
1 2 3 4 AvePage
new, dry 130 130 133 130 130 mm
after 3 hauls 108 105 98 98 102
L 13 108 102 97 105
noo25  ow 113 108 100 100 105
w28 " 114 106 100 98 108

These figures show, that the first part of the cod-end stretches
lesser than the end., Qur own measurements were made in the
fsllowxng ways: With a double knitted Manila cod-end lateral

series of 10 to 20 meshes (i.e. accross the netting of the ccdwend)
were measured, always interrupted by a series of 5 meshes, and -~
then the average Ilgure was computed. The following 6r&w1ngs

show the results in mms:

a) with a new, dry and unused cod-end,
knitted with a knitting wood of 110 mm, double Maﬁlla
{Drawing No. 5)

b} after the first haul (drawing No¢. 6)
¢) after the £ifth haul (drawing No. 7) and
d4) after the temth haul (Drawing No. 8).

Thus the meshes shrink in a considerable varying degrees. The
largest meshes were at the edge, where the cod~end is attached o
to the tunnel, nct at first at the end. That was due to the fact

that the shorbt-tegmed trial fishing produced only small catchess |

Ten hauls produced only a total output of approximately 100
baskets. Therefore a cod-end of the same design znd made of the E
gsame materisl was measured after having taken about %.000 basketslf
{(drawing No. 9). This measurement shows 3 maximas '

The first sgain near the edge towards the tunnel, .
the second at the lifting attachment. Here a proteetlve
cloth was attached to the net,

the third meximum is in the terminal meshese
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_Here tse; like with Clark's measurements, the orlglnai mesh size .

'1_Was in no case attained. It is nobt possible to say, all meshes

- are of equal size, because the net is machine-made, for the
- yariations develop during fishing.

.ﬁny protective cloth prevents the extension of the meshes; althougﬁgjf%

above the upper edge of the seam a maximum stretch of the meshes

 _ may ¢ccur. 1t is sometimes necessary to have such a protective S

cloth even on the upperside of the cod~end near the lifting
attachment. The regulations of the Northwest Atlantic PFisheries
deal very exactly with that question. This netting shall not have.
a mesh size less than that of the cod-end. The mesh size measured

wet after use shall be the average of the measurements of ﬁwenty ;, [  

gonsecutive meshes in a series across the netting.

"Phis netting must be fastened to the cod-end only along the for--_.-_._.-"'jE
ward and lateral edges of the netting and at no other place in it -~
and shall not exceed 16 meshes in length counted parallel %o the - =

long axis of the cod-end,

Phis width of this netting shall be at least one and a half times '

the width of the area of the cod-end which is covered, such widths = =

to be measured at right angles to the long axis of the cod-end.® S

The differences in the several parts of the cod-end, however, SRR
indicate also, that it 1s essential, where the meshes are measured._-f
In the NorthwesT Atlantic Convention tae following is requireds -

®"In the cod-end of the nei, the average of the measurements of
any fifty consecutive meshes running parallel to the long axis -
of the cod-end, beginning at the after end of the cod-end, and.
being at least ten meshes from the lacying, or, if the cod-end

containe less than fifty meshes, the average of the measurementsj] lj*

of the meshes in any series of consecutive meshes running the SR
full-length of the cod-end, parallel to the long axis of the cod- '
end and at least ten meshes from the lacings.®

In the anterior net it shall be a longitudinal row of 20 consew . -
cutive meshes. The measurement is thereby distinetly explained. -
Therefore, I think it necessary to establish a clearly defined

area for the measurement, because the investigations made by
Graham, Bevertan, Margetts and Gulland (1954) showed, that the =
cod=end meshes altered by 7 mm only changed the average 8123 of .
plaice by not more than 1,5 cm. '

For Germany I have proposed to measure 5 rows of 10 meshes with
a pressure~-gauge of 4 kg ait the end of the net parallel to the
© long axis of the cod=end.
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" Pinally. it is also pointed to the necessity of studying the

" changes of the net, beginning with the new dry net. For the net%.' o

comanufacturer the circumference of his knitting wood 1s the meshm
gaugee put he must be Informed, in whlch way thne sizes ol mesh
“‘san be attained, which meet the requirement of the Pisheries

. convention. Here too, it can be pointed to the works of the

International Commission for the Northwest Atlantic Pisheries..

He We Graham (1953) reports, that the US Government issued certifie

cations for nets having a certain mesh size "between knot centersh

and made of a certaln material, indicating that these nets had the S

“correct mesh size, "at the half 1Life of the average cod-end",
Phat would be ugseful to the net manufacturers and slso ln the
interest af the Conventlon.

Summafz

Summarizing the following can be salds

1) A comparative measurement of meshes can only be carriegd . =

out by keeping to a certain measuring pressure. With
reference to previous suggestions it is proposed to
adopt a pressure of 4 kg.

2) The regulation of the size of mesh will only be suuc@ssﬁul
1f the net material is 31mu?taneously congidereds. The
selectivity of meshes of the same size does not only
differ in fishing gear of various type but even in :
those of the same design, but made of different material.:
The “selectivity equivalent® has therefore to be found -
for all net twines.

3) The regulations for the mesh sizes should also mention
a description hew to attach a protective - eloth to the
superior side of the cod=end near the lifting atiachment,
as 1ist cannot be defended from the commercial point of
view, that any covering of the superior part of the cod-
end would be prohibited.

4) It should be definad more presicely, in which way the
measurement of meshes would have to be carried out,
considering the varying extension of meshes of the cod-
end, as the meshes in the cod-end giretch 1in a varying
degree depending on the fishing activity. It is Suggested
%0 act in a similar way like the Northwest Atlantlk -
Conventlﬂna '
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