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A Theoretical Approach to the Selectivity of the Net Gears—-1IV.
An Attempt to represent the Selection Curve
by a Straight Line

By

Akio FUJIISHI

Mesh selectivity curves are of importance to obtain information about fished popu-
lation and to determine the criterion of an adequate mesh regulation of fishery manage-
ment. The selectivity curve has been estimated by the experimenis of the cover-net
method or the alternate-haul experiments, and has been shown as a certain S-shaped curve.
In general, the part lying near the upper and lower limits of this curve shows the
various forms according to the fish species and the mesh size. However, most of
researchers treated it as a cumulative curve of normal distribution or a logistic curve.
When it is plotted again on the probability paper, the curve excepi the above-men-
tioned two limits can be replaced by a straight line.

In this paper, the author tried to represent a complicatedshaped, experimental
selectivity curve by a siraight line, on the basis of the theories reported previously.
Namely, the selectiviiy (vate of retention : R) is given by the following equa-
tion,

B.
R=K( —7/.}‘ Y—K,

where : B, and T correspond to the body length {cm) and the mesh size
(mm), K; and K, are the adjustable parameters by the mesh size and
by the fish species.

The data used in this study are mainly guoted from the ICNAF. ICES. FAD. papers
and are parily from the reports of the Japanese and the Canadian scientists.
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By using the above-mentioned equation, the selectivity curves are written by a - straight line
with the value of (B;/T)? as abscissa against the retention rate as ordinate, and an

adequate mesh size of the trawl gear can easily be estimated. The values of the para-
meters K; and K; are given in the Table 3.
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Table 1. Data used in the present study.
Species Experlfnents Authors
Year Mesh size (mm)| Net materials
Haddock 1952~1958 | 70~127 | Double manila | Beverton ef al%%),
Melanogrammus & saisal Clarkg), T ay10123).
aeglefinus
Hake 1958 54 ~115 | Double manila | Clark et al®'9),
Merluccius) Synthetics
( bilinearis
Round oo 4o 1958 70 ~140 | Double manila | Clark ef al'®).
fishes .
(Sebastes marinus)
Whiting 1956 58 ~83 Double manila | Anceltin?)
(Merlangius ‘ Synthetics Boerema7), Gulland” _5).
merlangus
Yellow croaker 1961 48 ~101 Double manila Ao;yamaz).
(Pseudosciaena
manchurica )
American plaice 1962 114 ~152 Synthetics Beverton et al 16),
(Hippoglossoid‘es Clark'®),
platessoides )
Dab 1956 68 ~83 Double manila Bot:rema7).
(Limanda limanda)
ppag  Halibut 1969 71 ~213 | Synthetics Myhre?!),
a. Hippoglossus \>
fishes \ 4. stenolepis |,
Plaice 1956 ~ 1957 70 ~ 143 Double manila Bevettons) s
( Pleuronectes \> & saisal Boerema ).
platessa )
Sole 1954 ~1956 | 67 ~81 Double manila | Boerema?,
(Solea solea ) & saisal Margettslg).

Note:

Scientific names are given in parentheses.
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Fig. 2. Relation between the mesh size and the sharpness of mesh selectivity
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Table 2. The values of the adjustable paramenters (@, B) of equation (6) that expresses the
relation between the mesh size (T: mm) and the sharpness of mesh selectivity (7).
Mesh zi Codend Adjustable Correlati
. esh zise 0d-en arameter orrelation
Species (mm) materials o P 8 coefficient
Haddock 70.0 ~127.0 | Double 436.22 0.6721 —-0.845
manila &
saisal
Hake 54.0 ~103.0 | Synthetics 172.65 0.0232 -0.672
Hake 70.0 ~115.0 | Double 334.80 0.0533 -0.715
manila
Round  Redfish 70.0 ~140.0 | Double 601.92 0.0511 —0.820
fishes manila
Whiting 58.4 ~80.7 Double 326.96 0.0265 -0.984
manila &
saisal
Whiting 63.0 ~80.0 | Synthetics 1154.82 0.1400 -0.752
Yellow croaker 48.0 ~101.0 | Double 228.53 0.0140 -0.926
manila
American plaice 114.3 ~152.4 | Synthetics |1401201.41 0.9684 -1.000
Dab 63.0 ~83.0 Double 453.68 0.0076 —0.999
Flat manila
fishes Halibut 71.0 ~213.4 | Synthetics 16120.72 0.7798 -0.995
Plaice 70.0 ~140.6 | Double 593.45 0.0151 -0.816
manila &
saisal
Sole 63.0~86.5 Double 2217.36 0.1249 —0.808
manila &
saisal
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607 Cod-end material: Double manila & 70/  Cod-end material: Nylon
double sisal

50 50

s
(=}
[}

30

50% escapement length(em)

20 20
] i i i i i i g 1 .
50 100 150 50 100 150 "Aﬁo
Mesh size (T mm)
Fig. 3. Relation between the 50% escapement length {(cm) and the mesh size (mm).
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Table 3. The values of adjustable parameters ( K%K?) of the equation (4).

Mesh Adjustable parameters of the eguation (4) by net materials

Species size Synthetics Double manila/sisal
(mm) K, K, K, K,
. > 100 10.54 75.83 10.28 62.12
Haddock <100 7.13 ' 38.54 8.35 75.74
tiake >100 4.10 8.81 9.81 60.13
Round <100 4.83 5.14 7.77 62.83
Fish  Redfish >100 19.00 65.80
<100 20.66 58.86
Whiting < 100 8.35 134.79 10.35 95.79
>100 9.28 58.02 7.34 18.49
Yellow croaker <100 10.25 69.51 10.66 51.81
American <100 21.67 54.74 27.35 58.95

plaice
Dab <100 34.98 205.64 38.07 184,99
Fiat Halibut >100 12.92 76.63
fish <1060 5.86 26.98

Plaice >100 42,75 196.48 28.99 93.38
<100 38.56 172.62 19.30 41.94
Sole <100 18.03 171.46 12.77 89.12

Note: To represent the selecgion curve by a straight line, the equation (4) was derived
from the theoriesu’m)
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