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A Theoretical Approach to the Selectivity of the Net Gears—V.
Convertible Diagrams of the Condition Factor ( K ) to the
Thickness of Cross—sectional Shape ( ¢ ) and
the Effects of Condition Factor on

the Mesh Selectivity

By

Akio Fujusu

There are many intrinsic factors influencing mesh selection®. The condition factor
of fish is one of the important factors in producing variation in experimental results.
There has been considerable discussion with regard to the effects of condition factor
on selectivity and it is still in dispute concerning the subject of the changes of condition
factor which may result from the developing gonads. Likewise, little effort, especially in
regard to the mesh selection research of trawl nets, have been directed toward investigating
the individual variations of the condition factor and its effects with reference to mesh
selectivity. ~ Therefore, at present we have no evidence to explain how variation in
condition factor influences mesh selectivity. In studying these effects it will probably be
necessary to use several possible dimensions which can be measured, such as maximum
girth, body depth and breadth at that point.

In the papers of this series® ~8, the dimension of thickness in cross-sectional shape
of fish body has been denoted by the eccentricity of ellipse (&), on the understanding
that the shape is deemed as an ellipse. In this work attempts were made fo inquire
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more deeply into the above subject, in the hope that some clues for confirming the
effects on the difference of the condition facter (K} might be obtained through the re-
examination of the mutual relation among the important dimensions such as the body
length, the body weight, ¢ and K values. Thereupon, to represent the relation between
the varying quantities, ¢ and K, the regression equation that expresses the relation of
the body weight (By) to the body length (B;) and ¢ was determined, on the assump-
tion that the external appearance of fish body is approximated by an ellipsoid. The
results for eleven species are shown in Table 2, by the use of the same data reported
in the third paper”. The several points of the equivalent value of body weight, which
were obatined from the above-mentioned equations at combinations of B; and &, were
joined by a smooth curve. The resulis of calculation are shown as a family of curves
by species. And also a convertible diagram (X - ¢ diagram) to show the relation of
the quantities ¢ and K was drawn, as shown in Fig. 2, when the values of K calculated
were plotted on their respective points corresponding to By and By.

After estimating the maximum and minimum of & value readings on the diagram
and related dimensions with the theories reported previously, it became clear that the
differenices of condition factor within species have effects upon the mesh selectivity.
Fig. 4 is a schematic comparison of the effects due to the differences of condition
factor and the mesh size.
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Table 1. The fish species used in the present study.

Species name

Ground fishes Pacific salmon
Lizardfish Sockeye
Japanese barracuda Chum
Horse mackerel Pink
White croaker Chinook
Japanese sea bream Coho
Alaska pollack

Note ; The detailed measurements of various characters are shown
in the third paper7)

Body depth : 2z, ody breadth : 2b;

N

Fig. 1. The external appearance of fish body, on
the assumption that the body is
approximated by an ellipsoid.
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Table 2.

the thinness

the equation (3).

The regression equations among the body weight (By ), the body length (B ) and
(or flatness) of cross-sectional shape of fish body (&), on the basis of

Species Regression equations F
Lizardfish Biy= 9.08+/1-2(BL/100°+ 5.39 | 2797.13**
Japanese barracuda | Bw=10.50/1—>(BL/10°+ 5.76 174.49%*
‘ Horse mackerel Bw=21.73+/1-*(BL/10)*+ 0.65 809.26**
Ground fishes 3 s
Unit of By : ) White croaker By=16.55+/1-£2(BL/10)°+ 16.42 41.34

nitof By : g ;
(Unit of By : om) | Japanese sea bream | Bi=56.43+/1-¢(B1/10)°+ 12.17 358.42**
Alaska pollack Bw= 7.73+/1-¢%(B/10)>+108.31 27.18%*

Sockeye By=0.029 +/1—£ (By, /10)> ~0.061 440.13%
Chum Bw=0.033/1—2(B1, /10)° +0.460 365.18%*
Pacific salmon Pink Bw=0.030+/1—¢> (B /10)>~0.111 95.58**
(Unit of By : kg) | Chinook Bw=0.029/1_¢>(By, /10)* —0.260 423.55%*
(Unit of By, s em) | ope Bw=0.025+/1-(B/10)>10.309 17.11%

Note : * significant 0.01 level.
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Fig. 2 . The convertible diagrams to show the relation of the condition factor (X) of fish and the
thickness of cross-sectional shape of fish body (&), with regression curves showing the
equivalent value of body weight (By) for combinations of body length (B, ) and &.
Notes: Plotted symbols represent the condition factor classes. The species names are

written in the following initial letters.

L : Lizardfish Jb : Japanese barracuda, H : Horse mackerel, W : White croaker,
8 : Japanese sea bream, A : Alaska pollack, 8 : Sockeye salmor, C: Chum salmon,
P: Pink salmon, Co : Coho salmon, K : King salmon.
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*Selection factor== (Body length of 50 % selection point) / (Mesh size).
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Species ! Haddock, Cross-sectional shape of fish : Ellipse,
Mesh size { 8 0(mm), Eccentricity of ellipse: 0.8.

Rigid mesh Slightly Flexible
Relation between (square) flexible mesh
the mesh shape and
the cross-sectional 2l
shape of fish body }
Girth{em) 16.0
. Average-
g condition 24.5 25.5 30.5
= fish
ﬁ <—AJe}§gfef --------------------------------
5 condition 25.5 26.5 325
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e g A S e .
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30 35
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Fig. 3. Diagrammatic representation of the variations in the mesh selectivity due to the differences
of the thickness of fish body.
Notes: The effects of the thickness of fish body on the selectivity were make an assumption
considering the length-girth relationship of haddock given by MARGETTS and his
classification of fish condition. The body girth and body length were calculated
according to three types of mesh shape,which are suggested by MARGETTS3)and the
author2) (above), and the selection curves of haddock were estimated from the
above-mentioned dimensions by the fish condition (below). The dotted curve stands
for the average selection curve with 80 mm cod end.
The range of body length A - - - All fish can pass through the mesh.

B---

C---
D---

E---

Fo---

The range of 0% retention level for the average-
condition fish.

The thin fish can pass through the mesh freely.
The average-condition fish and thin fish are taken
simultaneously.

The range of 100% retention level for the average-
condition fish.

The thin fish can escape narrowly.

G - - - No fish can pass through the mesh.
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Fig. 4. The variations of 50% selection length due to the differences of the value of X and the mesh
size, by species.

Note : The fish bodies were grouped, according to the maximum and minimum of X values

in Fig. 2, into two classes and the K values quoted are approximate only.
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App. Table 1. Conversion table of the fish body thinness or flatness (&) into the breadth-
depth ratio (Bg /Bp) of fish body at the greatest girth.

Values of Breadth-Depth Values of Breadth-Depth
(&) ratio (Bg / Bp ) (&) ratio (Bg /Bp )
0.40 0916 0.82 0.572
0.45 0.893 0.84 0.543
0.50 0.866 0.86 0.512
0.55 0.835 0.88 0.475
0.60 0.800 0.90 0.436
6.65 0.760 0.92 0.392
0.70 0.714 0.94 0.341
0.75 0.661 0.96 0.280
0.80 0.600 0.98 0.199




