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by Dr. A. v. Brand t, Hamburg 

To adopt a ml.nJ.mum size of mesh for fishing nets is c:on.sidel!ed an 
effioient mettod of oonserving the fishery resourcee. Eegulations 
presoribe therefore oertain minimum sizes of mesh for the North 
Sea and Northwest Atlantio, whioh have to be observed by the 
contractir:g parties. As the mesh-size can be checked by different 
methods with deviating results, rules for measuring thG meshes were 
issued. These shall be disoussed here in detail. 

t .MElthods_.f.<JE_.:J~}.:'r~~te sl~~_.2f mesh are gene rally 1:.eed. in 
~sheries: 

1) stating the oiroumferenoe of the mesh-gauge used for 
knittir,g the net. That method is partioular-ly preferred 
by net manufacturersj 

2) measuring the distanoe from knot oenter to knot oGuter, 
either with knots in juxtaposition or with opposi.te, 
diagonally stretched meshes. Ttat method is n:ainly used 
in praotical fishing of our areaj 

3) fixing the ciroumferenoe of plate-gauge or peg whioh oan 
be inserted into a mesh, and 

4) oounting the number of knots of diagonally strelnhed meshes 
of a presoribed .length. 

The International Commissi.cJl1 for the Northwest AtlanticFisheries 
as 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 oircumference of the mesh ean be determined, whieh is 
alone essential. It i8 known, that the interior eircumferenee of 
tue meshes decreases, the thicker the twine is, because the 
oircumferenoe of tue knot increases, although the distanee from 
the knot center to knot oenter remains the same. The same refers 
to the use of double net twine. 

In the Convention signed at London an 5th of April, 1946, for the 
regulation of meshes of fishing nets etc. it is said: 

"The minimum size of mesh for nets ••• shall be such that 
when the mesh is strelnhed diagonally lengtewise of the 
net a flat gauge 110 mm (or 80 mm) broad and 2 mm. thiek 
shall pass through it easily when the net is wet." 

This...§esc!'JJl.ti-_()!1.2f measEring t~le mel!~l!_ is _pot quij;;~'?~1Jl.1l-!' as 
t'F.i:El term Tf8aSiJY" can be interpretea ~n various ways. Generally 
speaking, the procedure means linear measurement o.f a twl.ne. 
There does not exist any standard preseription for a liLcar 
measurement of text ile twi.nes 01' cords all ove1' the world, which 
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does not req1l.:Lre the teste d material to be stretohed. Usually 
t1:e weight of 100 m of twine i8 ta.ken as a basis, sometimes 
substa,r.tially more. The exactness of the measuring standard is 
then fixed for emaIl seotionsfor1mrn.This refers also to 
net-meshes. 

With nets made of thin twines the meshes can be str', 
nal1y without difficulties, wher~s 11;:b not possi 
wi thout a certaüc force with all types of trawl nets 
Manila or Sisal. 

lUago
to da it 

made of 

The Nar'thwest Atlantic Convention provides therefore that ""he 
size of mesh ehal1 be determined as follows: "measured with Si 

flat, wedge-shaped gauge having a taper of 2 om in 8 cm and 13 

thickness of 3/32" (= 2,3 mm) inserted into the mesh l1nder a 
pressure of not 1ess than 10 lbs (= ~,5 kg) and not more than 
15 Ibs (= 6,8 kg)." 

Boerema submitted to the reoent IOES meeting at Parj.s 13 discussion 
dealing with the problem of the measuring pressure required for 
the determination of the mesh-sh:e. It is stated there: 

"Tl:.e praotice usually is that the gauge is pushed into the 
meshes until a dis;tinct resistance is fe1t. What is jUdged 
to be a distinct resistance depends to a certain degree on 
the observer. We found that in our mesh size esti.mations 
the foroe put on the gauge was about 4 kg." 

It will be diffj cul t to adopt a standard measuring press.ure that 
can be u.sed for nets manufactured of all ty:pes of materüü. It 
would therefore be necessary to establish a oOllve.lltional methode 
It might also be expeoted that test methods, in partic111ar, if 
many measureme:cts have to be carried out, would net be too 
difficult. Also from that poi:r::t of view 13 ~l:llE.!L..EFessure of 
4 kg appears to be acceptable. 

For our own meHsurements a: "pressure gauge" was used, which per'= 
mitted 13 measurement with several degrees of pressure:, i.e. 
2, 4" 6, and 8 kg (d.rawing No. 1). The differenees ir:. tue mesh 
sizes resultir:.g from the various .. pressures of 2 to 8 kg oan be 
fairly consJ.cJerable. 

Drawi.ng No. 2 shows tue mesh si?es resulting from apressure of 
2 to 8 kg wi th ii!ree various wet nets !Lad.e of Manila neoG twj.nes 
(4/600, 3/900 and 3/1600), not 'jet used in flsheries, wbieh had 
been made of single (- ~ - ) 01' double twi.nes (=~~,===) by means 
of :k::D:ttting woods of .a1'ious ciroumf"rences (65, 85, 105, and. 125). 
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Here, too, the meshes made of double twine are smaller than those 
made of single twine of the same size. Moreover, the meshes knitted 
of double twine are smaller, when thicker twines are used than 
these made of thinner twines, the knots of whieh are tight imme
diately. Thus the following sizes of mesh were found with Manila 
4/600 knitted with a wood of 65 mm: 

Pressure 
sir_gle 
double 

2 

82 
50 

4 
86 
55 

6 

88 
')9 

8 kg 
92 mm 
63 mm 

'f'he a.t?a:lied _ t'ressu,!'e ~~.:Laffeet the rpe§surement of ~ thELi'.t30 .. 2!. 
lIl.sl1#_ .epeno~ng on 'trio degree 01 tenSJ.on of tEe net iiiä1;er~aT. 

Sisal or Manila net twines have a small tension. Perlon, however, 
has a relatively great tension. That can be seen from a comparisO'n 
between a Manila cord 4/600 with a tensi...J.e strength of 150 kg and. 
a braided Perlon cord of 117 kg at a measuring pressure of 4 kg 
(drawing No. 3). It is not possible to compare any net twines, but 
only these which call be exchanged for fishir.g purposes. 

Circumference Manila 
of knitting wood single 

65 64 
85 86' 

105 107 
12') 128 

4/600 
double 

34 
55 
73 
90 

Perlon cord 
single double, 

72 
91 
97 

114 

69 
77 
94 

109 

Single-knitted Manila. produces certainly a mesh, the size of 
wh:i.ch corresponds to the circuoference of the knitting wood, but 
that does not oeeur with double-knitting, which is under discussion 
here (double lines in Drawing No. 3). With Perlon the differenees 
between the circumference of the knitting wood and the resulting 
meshes are not so great, but the meshes of 80/110 mm in size, which 
are important to us, are also smaller than they should be aecordir_g 
to the oircumferenee of the knitting wood. ' 

These deviaticg results depend on the varying tension cf the material. 
Drawing No. 4 gives a so-called preseure~tension curve for several 
net twinee. In my opinion, that explains the varying selective 
sffect of meshes of apparently the same size, even with the same 
type of fishing gear, but manufactured of different material. There
fore, nothing else ean be done, but to investi€;!:lj:~...J2y_~ of 
compamive fis hing noj: only the selective effecJ-2f-ElHil se~al 
fis hing ~ar, . but also to exami.fUhe~t_l!!.§;j;~rf~ andthe 
Uselectivity e(J.uivalent" •.. It is not possible to distingu~sh "heavy" 
and "li.ght trawls ll by the strongness of the materi.al. It is the 
material itself that makes the difference.' 
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!natter point whioh has to be considered in this connexion is, 
at whioh spots the measurement should be carr1ed out. It 1s a 
wel1-kriown fact, that the net-meshes shrink in water. When the 
net is then to be used, the orginally loose knote draw tight 
and tlhle meshes get larger again. But that does not occur uniformly 
in the cod-end. Apart from the fact that this development is in
fluenoed by the taken quantity, it is even varying within the cod
end. John R. Glark of the Fish and Wildlife Service has earried ' 
out measurements in 4 sections of a cod-end (1952). Gonverted 
from inches into millimeters the following figures were obtained. 

End of Beginning 
God-end cf cod-end 
1 2 3 4 Average 

new, dry 130 130 133 130 130 mm 
after 3 haule 108 105 98 98 102 

" 16 11 113 108 102 97 105 
" 25 11 11 3 108 100 100 105 
" 28 " 114 106 100 98 105 

These figures show, that the first part of the cod-end stretches 
lesser than the end. Our own measurements were made in the 
following way: With a double knitted Manila cod-end lateral 
series of 10 to 20 meshes (i.e. accross the nettingof the ood-end) 
were measured, always interrupted by aseries of 5 meshes, and 
then the average figure was computed. The following drawinge 
show the results in mm:' 

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

b) after the first haul (drawing No. 6) 

c) after the fifth haul (drawing No. 7) and 
d) after the tenth haul (Drawing No. 8). 

Thus the meshes shrink in a considerable varying degree. The 
largest meshes were at the edge, where the cod-end is attached 
to the tunnel, not at first at the end. That was due to the fact 
that the short-tee:med trial fishing produced only small catches. 
Ten,hauls produced only a total output of approximately 100 
baskets. Therefore a cod-end of the same design and made of the 
same material was measured after having taken about 3.000 baskets 
(drawing No. 9). This measurement shows 3 maxima: 

The first again near the edge towards the tunnel, 
the second at the lifting attachment. Here a proteotive 
cloth was attached to the net, 
the third maximum is in the terminal meshes. 
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Heretoo, like with Clark's measurements, the original mesh size 
was in no case attained. It is n~possible to say, all meshes 
are of equal size, beeause the net is maehine-made, for the 
variations develop during fishing. 

Any proteetive eloth prevents the extension of the meshes, although 
above the upper edge of the seam a maximum stretch 01 tEe meshes 
may oeeur. It is sometimes neeessary to have such a proteetive 
o.loth even on the upperside of the cod-end near the lifting 
attaehment. The regulations of the Northwest Atlantic Fisheries 
deal very exaetly with that question. This netting shall not have 
a mesh size less than that of the eod-end. The mesh size measured 
wet after use shall be the average of the measurements of twenty 
eonseeutive meshes in aseries aeross the netting. 

"This netting must be fastened to the eod-end only along the for
ward and lateral edges of the netting and at no 9thor place in it 
and shall not exeeed 16 meshes in length eounted parallel to the 
long axis of the eod-end. 

This width of this netting shall be at least one and a half times 
the width of the area of the eod-end whieh is eovered, such widths 
to be measured at right angles to the long axis of the eod-end." 

The differenees in the several parts of the eod-end, however, 
indieate also, that it is essential, where the meshes are measured. 
In the Northwest Atlantie Convention the lol10wing is required; 
"In the eod-end of t~e net, the average of the measurements of 
any fifty eonseeutive 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 fro~ the la~ing, or, if the cod-end 
contains less than fifty meshes, the average ofthe measurements 
o.f the meshes in any series of conseeutive meshes running the 
full length of the eOd-end, parallel to the long axis of the eod
end and at least ten meshes from the laeings." 
In the anterior net it shall be a longitudinal row of 20 eonse
eutive meshes. The measurement is thereby distinetly explained. 
Therefore, I think it necessary to establish a clearly defined 
area for the measurement, because the in~estigations made by 
Graham, Beverten, Margetts and Gulland (1954) showed, that the 
eod-end meshes altered bf. 7 mm only changed the average size of 
plaice by not more than 1,5 em. 

For Germany I have proposed to measure 5 rows of 10 meshes with 
a press ure-gauge of 4 kg at the end of the net parallel to the 
long axis of the cod-end. 
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Finally. it is also pointed to the neeessity of studying the 
ohanges of the net, beginning with tne new dry net. For the net
manufaeturer the eircumferenee of his kni tting wood ~ 
gauge. But 58 must be informed, in whieh way the siies'ör mesh 
can be attained, whieh meet the requirement of the Fisheries 
convention. Here too, it eau be pointed to the works of the 
International Commissiou for the Northwest Atlantie Fisheries. 
H. ~. Graham (1953) reports, that the U3 Government issued certifi
cations for nets having a certain mesh size "between knot centers" 
and made of a certain material, indieating that these nets had the 
correct mesh size, "at the half life of the average eod-end". 
That would be useful to the net manufaeturers and also in the 
interest of the Convention • 

Summary 

Summarizing the following ean be said; 
1) A comparative measurement of meshes can only be carried 

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

2) The regulation of the size of mesh will only be suceeslifu:l 
if the net material is simultaneously eonsidered. The 
seleetivity of me~hes of the same size does not only 
differ in fishing gear cf various type but even in 
these cf the same design, but made cf different material. 
The "selectivity equivalent'~ has therefore to be feund 
for all net twines. 

3) The regulations for the mesh sizes should also mention 
a deseription hew to attach a protective c. Cloth to ·the 
superior side of the cod~end near the lifting attaehment, 
as ist cannot be defended frem the commercial poin"t of 
view, that any covering of the superior part of the eod
end would be prohibited. 

4) It should be defin'la more presieely, in which way the 
measurement of meshes would have to be carried out. 
considering the varying extension of meshes of the aod
end. as the meshes in the cod-end stretch. in a varying 
degree depending on the fishing aetivity. It is suggested 
to act in a similar way like the Northwell't Atlantik 
Convention. 
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