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Model Experiments on the Japanese Two-Boat-Type Trawl Net—III*
By

Takeo TaNiGucHI

In order to elevate further the practical fishing-efficiency of the Japanese
two-boat-type trawl net used in the East China Sea and Yellow Sea, it is essential
not only to enlarge the gape height of the net, but to design “a versatile net”
that serves as the bottom and mid-water trawls.

For the purpose of obtaining some suggestions effective in construction of a
gear which may be used for several purposes, the working behaviours of three
types of net shown in Fig. 1 were compared with one another, through a series
of model experiments based on the TAUTIs law®) of comparison of fishing net.
These nets are different in the construction of the wing, the net-mouth and its
adjacent parts, respectively.

The results of great relevance to the present enquiry which are revealed from
these experiments are as follows: -

1) The horizontal extension at the net-mouth and its adjacent parts increased
considerably with the distance between two spreaders attached to each frontal
end of the wing, regardless of net-type. And the vertical extension decreased
markedly with the towing speed. But, when the distance between two spreaders
became wider than 20~30 m and the towing speed higher than 2~ 3 knots, the
rates of variation in the horizontal and vertical extensions decreased, and the
net-mouth and its adjacent parts kept an almost invariable shape in any type
net (Figs. 2, 3, and Plates I and II).

2) The vertical extension at the net-mouth and its adjacent parts of the new type
nets, i.e. B and C type nets, was always much larger than that of the ordinary
type net, i.e. A type net, but the horizontal extension of the former showed a
tendency to become narrower than that of the latter (Figs. 2 and 3).

3) The gape height of the new type net depends on the length and the angle of
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elevation of the square, hence the difference of constructive of the wing in the
B and C type nets had no direct effect on its gape height.

4) In high speed towings, generally, the shape of the net-mouth and its adjacent
parts in an ordinary net is not so effective, because the forepart of the square
is doubled under the influence of the current. But this defect could be prevented
if the frontal edge of the square was suitably shortened or cut off in curvilinear
style (Fig. 4).

5) The relations between the towing speed (V) and the resistance (R) of net of
each type in the distance between two spreaders of 33 m are as follows:

A type net: Ra =0.022 V1%,
B type net: Rp = 0.130 V1.6,
C type net: Rc¢ = 0.330 V130,

And the observed resistances of the A, B and C type nets were 3, 6 and 9 tons
at the usual towing speed of 2.5 miles/hour, respectively (Fig. 5).

6) In high speed towings, the floats attached on the net were not so effective in
itself to enlarge successfully the gape height, because the increment of buoy-
ancy by the floats serves not to enlarge the gape height but to floating up the
whole part of net. But, when the weight of sinker attached on the ground rope
of net increased in proportion to the buoyance by the floats, the increment of
the buoyance was effective in each type of the nets. And the efficiencies in this
regard of the new type nets were better than that of the ordinary type net
(Fig. 6)-

7) The basic ratios of weight of the sinkers to float buoyancy in each net, under
the condition that the floating up of the net must be prevented, were about
70 % in A type net, 90 % B type net and 100 % C type net, respectively (Fig.
.
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of nstting cord (Kuremona twine except Manila cne in Arate) and mesh size (both
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Fig. 1-B. Layout of the B type net (Figures are the same as Fig. I1-A ).
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Fig. 1-C. Layout of the C type net (Figures are the same as Fig. 1-A).
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Fig. 2. Comparison of the deformation of net-mouth and its adjacent parts of the B type net,

with those of the A and C type nets ( D.N.) at various distance between two
spreaders attaching each frontal end of the wing (D.S.) under 2.5 miles/hour towing
speed.
Abbreviation, O, @, and (P : the vertical (true line) and horizontal (brocken line) exten-
sions on the section at frontal edge of square, at hinder edge of it and at fore most end
of the hind wing of the B type net, respectively. In the same way. [, B, [§ and A\, A,
/A : those of the A and C type net. respectively.
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Fig. 3. Comparison of the deformation of net-mouth and its adjacent parts of the B type net,
with those of the A and C type nets (D.N.) at various towing velocities (V) under
33 m in the distance between two spreaders. Note; Symbols are the same as Fig. 2.
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Fig. 4. Comparison of the forms among the A, B and C type nets at 0 and 2.5 miles/hour

towing speed under 33 m in the distance between two spreaders, respectively.
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Table 1. The vertical and horizontal extensions of the main points of the A, B and C type nets

at 0 and 2.5 miles/hour towing speed undar 33 m in the distance betwesn two spreaders,

f A type net ‘1 B type net [ C type net
| N 1 T
Vertical Horizontal |  Vertical Herizontal ‘ Vertical Horizontal
extension extension | extension extension | extension extansion
(m) (m)y | (m | (m) (m) (m)
[ ._:,, = P RS Po—— ——— J e | —— e e L — -
lowing speed i .
(milect hour) 0 2.5 0 2.5 } 0 2.5 0 2.5 0 2.5 0 2.5
. . I S B B
F*jﬂgftiZﬁgor 3.1 2.06) — — | 3.3 2.25 — — | 3.6 245 —  —
(Percentage of o . . o
: variation) (—34.0) C - | (—25.7) ¢ — ) (—32.0) ¢ — )
. . l e el
F‘ﬂfgj ﬁ;i;‘” 40 2.5  15.9 17.0 | 4.3 3.0 | 15.9 16.9 2'2* g gi 16.6 18.7
(Percentags of - . N . (—38.2) . .
Variation) {(—37.4) (+6.90) (—30.3) (+6.30) (—33.3%) (+12.6)
Cross section at ! 4.2 2.55|11.713.0 | 6.3 4.05| 10.4 13.4 | 7.3 4.2 | 12.5 14.8
side ends of 5.0% 3 15% 5.0% 3. 15%
Frontal edge of ’ ) I
square (—43.5) (+11.1) (—35.8) | (+25.0) (—42.4 )1 (4+18.3)
(Percentage 3.5 . 5.8 . Az .C
of variation) (—37.0%) (~87.0%)
Cross section at 5.7 2.8 | 12.0 14.1 7.5 4.6 | 10.8 13.6 | 8.5 4.65]| 13.0 (5.3
middle of frontal
edge of square
p & ‘ . 5 ,
( erci}agzﬂaﬂon) (—51.0) (+17.5) (—38.7) (+25.9) (—45.3) (+17.7)
Cross saction at 4.1 2.8 | 7.4 9.2 | 5.9 3.9 | 8.010.5 { 59 3.9 | 7.5 10.5
middle of hinder : : : : ' . o ’ ’ ’ ) .
edge of square
P 3 tage [N o i
( e‘cikaszﬁaﬂcm) (—31.7) (+24.4) (—33.9) (+31.3) (—34.0) | (+40.0)

Note ; The figures with an asterisk indicate vertical extension between the ground and the special

man ropes at respective points,
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Fig. 6-A. Relation between the height of net-mouth and its adgacent parts of the A type
net (H.N.) anc the buoyancy of Floats (including the weight of sinkers) attaching to
each part of the net (B.Ng.) under 2.5 miles/hour towing speed and 33 m in the
distance between two spreaders.

Abbreviation, [[], [0 and B8 : height at the middle of frontal eqdge of the square, at the
side end of it and at the middle of hinder edge of the square, respectively. Moreover, X
and ] : height at frontal ends of the front and hind wing, respectively.
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Fig. 6-B. Relation between the height of net-mouth and its adgacent parts of the B and C
type nets (/7. N.) and buoyancy of Floats attaching to head rope of square (including

the weight of sinker attaching to ground repe corresponding to it) (B.Sr.) under 2.5
miles/hour towing speed and 33 m in the distance between two spreaders.

Abbreviation, O, ©, &, 0, B and A\, A, A, A, /&: height of each part of the B and
C type nets the same as Fig. 5-A.
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PLATES



PLATE |

The top- and side-photographs of the A, B and C type nets at various distance
between two spreaders attaching each frontal ena of the wing under 2.5 miles/hour

towing speed.

PLATE |

The top-and side- photographs of the A, B and C type nets at various towing
velocity under 33 m in the distance bstween two spreaders attaching each frontal end

of the wings.



The A type net

Be

33m

The B type net







0.25m/sec A
1.00misec

owing velocity 0 mfsec 5
/ .25m/sec 0.50m/sec Q.75m/sec m/sec
. .75m) 1.00m/



ype net

B

The A

75m/sec

1

50 m/sec

!

2bm/sac

1.

The B type net

50 m/sec

1

1.25m/sec

1.75m/sec

1.50m/sec

1.25m/sec



