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The gear shape and cross section of sweep at mouth of
a bottom trawl
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Estimation of the gear shape and cross section of sweep at mouth of a bottom trawl net was described and
applied to the field experiments obtained with the Scanmar system. The shape of the trawl net from wingend
to the beginning of codend was assumed to be part of an elliptic cone of which the cross section was ellipse,
and that of the float rope be of form yf af x bf.  In case of a bottom trawl with warp 180m long, the radius of
ellipse, the cross section of sweep at mouth, the eccentricity of the ellipse, the inclination angle of float rope
and the contribution of the side panel to net height were estimated in accordance with towing speed. The
horizontal radius of the upper ellipse increased with increasing towing speed, the eccentricity of it became
slightly bigger as increasing the towing speed which meant the shape of it being flat. And the inclination
angle of the float rope was about between 7 and 12 degrees in case of the above bottom trawl.
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2000; Hu et. al, 2001; Lee et al., 2001, 2005, 2006;
Matuda, 2001; Fujimori et al., 2005; Park et al.,
2006a, 2006b; Shimizu et al., 2007; Somerton et
al., 2007). 
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Fig. 1. Drawings of the bottom trawl gear used in the
experiment.

Fig. 3. An approximation of the shape of a bottom trawl
net to an elliptic cone.

Fig. 2. Diagram showing the connection of the otter board, hand rope and net pendant.
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Fig. 4. A coordinate describing the shape of the float
rope.

Fig. 5. A front view at the mouth of the trawl net and its
change according to the towing speed.

Table 1. Some recorded values of a bottom trawl test (From Cho and Ko, 2000)
Length
of warp

(m)

Towing
Speed
(m/s)

Depth of
bottom

(m)

Warp__________
Depth

Distance
of O.B

(m)

Height
at net

mouth(m)

Width of
wing net

(m)

Width__________
Height

180
180
180
180

1.23
1.44
1.70
1.85

62.5
62.5
62.5
62.5

2.88
2.88
2.88
2.88

64.3
67.5
70.9
71.5

3.8
3.6
3.4
3.3

18.81
19.75
20.74
20.91

4.95
5.49
6.10
6.34

y

wing end

yf af Xbf

Lf

x1o
x

yu

ylb
xl xu

o



F1 (sob s1)(aob a12) (sob s12)(aob a1) 0 (3)

F2 (s2 s1)(aob a1) (sob s1)(a2 a1) 0 (4)

F3 (aob a12)(s2 s12) (a2 a12)(sob s12) 0 (5)

F4 Lu ∫xu

a1 1 y 2 dx 0 (6)

F5 Lcu 2a1 ∫0
π/2

1 eu
2 sin2t dt (7)

F6 Llb ∫xl

a1 1 y 2 dx 0 (8)

LclF7
___ (Llb xl) 0 (9)2

F8 h12 (ylb b12) 0 (10)

F9 Lf ∫0
a2 1 yf

2 dx 0 (11)

b12 yuF10 sin α _______ 0 (12)yf (a2)

F11 af x1
bf cos α (s2 s12) cos φ 0 (13)
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Fig. 6. The radius of the upper ellipse being equivalent to
the trawl net.

Fig. 7. The eccentricity of the upper ellipse according to
the towing speed.
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Fig. 8. The inclination angle of float rope according to the
towing speed.

Fig. 9. The values of af and bf of the yf=afxbf, the function-
al shape of the float rope.
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Fig. 10. The contribution of the upper side panel to net
height according to the towing speed.

Fig. 11. The distance from the horizontal center line to
the bottom.
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Fig. 12. The cross section of sweep (except wing net) at
mouth of the bottom trawl.
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