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Model Experiment or the Japanese Two-Boat-Type Trawl Net—]f.
Model Experiment on S—I Type Net devised newly,
and Consideration upon the Efficiency of the New
Devices connecting with the Behaviour '

of the Object Fishes*
By

Takeo TANIGUCHI

It is very natural that, when we wish to catch effectively some of demersal
fishes, such as vyellow croaker, Yellow Sea prawn, hairtail and so forth, which
frequently come up to a little shallower layer than the bottom, the level of the net
head should be heightened into the layer shallower than their swimming depths.

New devices are made to attain the above-mentioned point by improving the
gears conventionally employed in the commercial fishery.

Their theoretical approach and its expansion are schematically represented in
Figs. 1 and 2. Plans of the gear constructions used in the field experiment based on
the above-mentioned theories are illustrated in Figs. 3 and 4 (S5-I type net).

The working behaviours of this new type net were discussed adopting TaAuTI’s
law of comparison of fishing net, refering to those of the ordinary type net which
were already reported in the first report of this series.

Incidentally, the practical fishing-effect of this new type net for several bottom
fishes of importance such as the above was discussed, on fishermen’s suggestion and
behaviours of these fishes through the fishing echo finder, refering to that of the
ordinary one.

And following results are obtained: -
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1) When the distance between two spreaders attaching to each frontal end of
the wings is narrower about 30 m, the horizontal opening at the net-mouth increases
considerably with the distance, but when the distance becomes wider than 30 m, it is
almost invariable, regardless of the distance. =~ While, except for when the distance
between two spreaders is extremely narrow, the vertical opening at the mouth is
always constant, too.

The rates of increase in the horizontal opening or of the decrease in the vertical
one of this new type net, are not so marked as that of the ordinary type one. And the
absolute value of the horizontal opening at the net-mouth on this new type net is
always smaller than that of the ordinary one, but its vertical opening is contrary
(Plate 1, Figs. 5 and 6).

The towing resistance increases markedly with the distance between two spreaders,
and the rate of increase in the resistance of the net is,. when the distance between
two spreaders is wider than about 30 m, greater than when it is narrower than it.
And the absolute value as well as the general rate of increase in the resistance is, on
this new type net, markedly greater than those of the ordinary one (Fig. 7).

2) When the towing speed is lower than about | mile/hour, the horizontal
opening at the net-mouth increases just a little with the increase in the towing speed,
while vertical one decreases equally with it. But when the speed becomes higher, the
horizontal opening as well as the vertical one is almost constant, regardless of the
speed.

The rate of increase of the horizontal opening on this new type net is similar to
that of the ordinary one, but its absolute value is always smaller than that (i.e., the
former is measured about 1.6 % as smaller as the latter at 2.5 miles/hour towing
speed). On the contrary, the rate of decrease of the vertical opening on this new
type net is insignificant in comparison with that of the ordinary one, but its absolute
value is always larger than that (i.e., the former is measured about 2 times as large as
the latter at 2.5 miles/hour towing speed) (Plate 2, Figs. 8, 9 and 11).

The towing resistance increases nearly in proportion to the square of the speed.
This fact is just the same on both this new type and the ordinary type net but the

former is, always, about 1.4 times as large as the latter at the absolute value (Fig.

10).
3) When the towing speed is very slow, the float attached on the net is effectu-

ally to keep the net-mouth on high. But when the towing speed becomes higher than
2~~3 miles/hour, it is not so effectual, but a limit of its effect is better than the
result of the ordinary type one. Namely, the variation of the buoyancy, within a
certain limit, of the float attaching to the net-mouth and its neighbourhood makes
little change in the vertical opening of the mouth, so for as the towing speed is not
lower than 2~3 miles/hour. But however much the buoyancy may increase by some
measure, it brings about the floating up of the net without increasing the vertical
opening at the net-mouth.

When the towing speed is not lower than 2~3 miles/hour, the net-mouth is kept

in some height by the action of lifting force working on upper net such as the square
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and upper wing net and etc., even the strip style net without float, but the ordinary
type net never does so (i.e., it is measured about 2.5 m in height, on this new type
net, under 2.5 miles/hour towing speed and 33.2 m in the distance between two
spreaders, while it is measured ( m in height on the ordinary one, too.).

Lifting force on upper net is, thus, very large. This comes to floating up the
ground rope near the net-mouth in normal state net with float. It is, therefore,
impossible to keep the ground rope on the bottom except attaching the chain at least
twice as heavy as the ordinary one (Figs. 12, 13, 14, 15 and 16).

4) The merits and demerits of commercial fishing-effect of this new type net,
for the important bottom fishes caught in the East China and Yellow Sea, against the
ordinary one, are difficult to make a sweeping statement, because their behaviours
differ with primary factors such as species, fishing season, fishing ground, day or
night, ebb or flow, and etc.

But generally speaking,

a) For spring-and summer-yellow croaker (Pseudosciaena manchurica) caught
from the latter part of March to the middle of April and from July to August, the
fishing by new type net surpasses it by the ordinary one in fishing-effect, but for
autumn-yellow croaker caught from September to November, it surpasses rather the
latter than the former (Figs. 17 and 18).

b) For Yellow Sea prawn (Penaeus orientalis) caught in the fishing ground south
of 45°—30' N lat. from the beginning or the middle of January to the beginning of
March, the fishing is made possible by this new type one alone, while for they
caught in the fishing ground of north of 45°—30' N lat. from the beginning g of December
to the latter part of it or the beginning of January and from the latter part of March
to the beginning of April, the fishing effect surpasses rather the ordinary one than
this new type one (Figs. 19 and 20).

¢) On the other fishes, for hairtail (Trichiurus lepturus) and sharp toothed eel
( Muraenesor cinereus), the fishing by this new type net surpasses it by the ordinary
one in fishing-effect, while for white croaker (Argyrosomus argentatus), red sea
bream (Chrysophrys major), yellow sea bream (Taius tumifrons) and flat fishes,

it surpasses rather the latter than the former.
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Fig. 1. Schematic representations of relation between height of net-mouth and external
forces working on it.
Note ; [A) and [ B show the front- and the side-view of the net-mouth and its
neighbourhood, and point X and ¥ show the middle and both sides of Ffrontal
edges of the square part, respectively, Moreover, F, T and ¢ express the force
working on float attaching to the net-mouth, the tension working on head rcpe
attaching to one and the oblique angle of the face Y XY to the current, respectively.
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Fig. 2. Conjectural formes of various type nets in the still water A and in

the current water {2 ~ 3 miles/hour) B.

Note ; [ ~IV : the ordinaly type net and its modification, i.e., 1 : the
ordinary type net, ]| and ]I : ones that the lengths of frontal edge of
the square are shorter and longer than those of [, respectively. IV : one
that the total length of head rope is longer than those of T.

V~VI : ones that the special man ropes to decrease the tension
working to head rope of the net-mouth and its neighbourhood are attached
to both sides of net-mouth of various type nets, i.e., V : the ordinary
type net () with the special man rope, V[ :the S-I type one,
VI : the S—~I type one with the ist and 2nd special man ropes, VI :
the S-II type net, modified the S—~] type one, with upper and lower
special man ropes.
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Fig. 3. Gear construction of the Japanese two-boat-type trawl net (.5~
type ne’c).
Note ; upper and lower numerals enclosed in brackets indicate diameters
of netting cord (manila twine) in mm and mesh size in cm, respec-
tively., Other ones, which are not enclosed in bracket and lacking
symbols, show mesh number. Morsover, the parts of oblique lines
signify the double cord mesh.
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Fig. 5. Deformations of the net-mouth and its neighbourhood [D. N.J at

various distences between two spreaders attaching to ‘each fronzal end of
the wings [D. S.) under 2.5 smiles/hour towing speed.
Abbreviation, © : the heignt at the middle of frontal edge of the square
part, (O and A\ : the height and horizontal spread at the cutting edges
of wings in case that the net is cut transversely at the frontal ends
of both square-side, for example. @ and 4 : the vertical and horizontal
dimention of the cross section of the net at the frontal edge of its bag
net, (B and f\ : the height and horizontal spread at the frontal edges of
the hind wings,
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Fig. 6. Comparison between the deformation of the net-mouth of the S-7
type net and that of the ordinary type net [D. N.J at various distances
between two spreaders [D. 5. under 2.5 miles/hour towing speed.
Abbreviation, —@— and ---©-+- : the vertical and horizontal opening of
the ret-mouth of the S—] type net, —x— and -~ % --- ! those of the

ordinary type net,
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Fig. 7. Relationchip between the resistance of the net [RJ and the distance
between two spreaders attaching to each frontal end of the wings (D. S.]
under 2.5 miles/hour towing speed. Abbreviation, (O and X :the re-
sistances of the S—] type and the ordinary type net, respectively.
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Fig. 8. Deformation of the net-mouth and its neighbourhood [D. N.J at

various towing velocities {V ] under 33.2 m in the distance between two

spreaders,

Note ; Symbols are the same as Fig. 5.
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Fig. 9. Comparison between the deformation of the net-mouth of the S—7J
type net and that of the ordinary type net (D. N.J at various towing
velocities [ V') under 33.2m in the distance between two spreaders,

Note ; Symbols are the same as Fig. 6.
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Fig. 10. Relationship between the resistance of the net [RJ} and the towing
velocity [V} under 33.2 m in the distance between two spreaders.

Note ; Symbols are the same as Fig. 7.
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Fig. 11. Comparison of the forms between the ordinary type net andthe S~7 typeoneat 0 and 2.5
miles/hour towing speed under 33.2 m in the distance between two spreaders, respectively.
Note ; [AJ and [ B] : the top- and side photographs of the ordinary type and the S-71 type
one at 0 and 2.5 miles/hour towing speed.
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Fig. 12. Height of the net~mouth and its neighbourhood [H. N.J at various buoyancies
of all Floats attaching to each part of the net [B. N7J under 2.5 miles/hour
towing speed and 33.2 m in the distance between two spreaders.

Note ; See Table 1 which showed various buoyancys of floats attaching to each

part of the net, and symbecls are the same as Fig. 5,
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Fig. 13. Height of the net-mcuth and its neighbourhood [H. N.J at various
buoyancies of only the float attaching to frontal head rope of square
{B.SF) under 2.5 miles/hour towing speed and 33.2 m in the distance
between two spreaders.

Note ; See Table 2 which showed to arrangement of floats attaching to
the other parts of the ne:, and symbols are the same as Fig. 5.
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Fig. 14. Height of the net~mouth and its neighbourhood [H. N.7J at various buoy-
ancies of only the Float attaching to head rope of hind wing (B. W g under 2.5
miles/hour towing spesd and 33.2 min the distance between two spreaders.
Note ; See Table 3 which showed to arrangement of floats attaching to the other
parts of the net, and symbols are the same as Fig. 5,
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Fig. 15. Height of the net-mouth and its neighbourhood( H. N. ] at various buoyancies
of only the float attaching to head rcpe of front wing (B. W1 under 2.5
miles/hour towing speed and 33.2 m in the distance between two spreaders.
Note ; See Table 4 which showed to arrangement of floats attaching to the
other parts of the ret, and symbols are the same as Fig. 5.



320 b Il #H I BGERH 11 (2)

S 12BIR HS F SRR S O IR ) R I LRI A T ek b s e ity (B 1), ISR
ﬁfﬂﬁﬂﬁ"%(@ﬁ@h"ﬂ%jﬂijf,’{m3'@’7@1)5, ZOROEEEELSEREE (F2K), AMCHE 14 0X0 15
U (B3 %) ©BE 0 (B45) oa0RE R snE NS IS E O O, M L OEH
EOMNLZRLUILAOTH D (KFROIEEIFE s BICFEL).

KSR OB AT TEOOMEN A5 A L 5 ThHH, WHEHA ek, BHNOME, 55

i%@ﬁ%@mm EHF, O MBOOEN ) ~OBBEH T H L, COMTLENORE S IMER
BECHR S > T30 Y, BT E L TIBTRD I < SRR b 13 { FNis B Bm & O %S 2 00
WTHDH VA D,

Table 1. Arrangement of floats attaching to the net.

Buoyancies of floats Buoyancies of floats attaching to each head rope
No. | attaching to total Frontal H. R, | H.R. of hind | H.R. of front ~ H.R. of arate
head ropes of square wing (one side) | wing (ore sids) - (one side)
. _ . _
1 0. kg 0. kg 0. kg 0. kg | 0. kg
2 56.9 1.7 10.9 5.85 § 5.85
3 127.2 23.4 22.6 11.7 1 17.6
4 185.0 35.2 ' 33.9 23.4 1 17.6
5 224.0 57.0 45.6 23.4 ; 17.6
6 328.0 89.8 78.3 23.4 ‘ 17.6

Buoyancies of Floats attaching to man rope (one sids) and cod end; 3.5 and 7.0 kg in 5Sun
Dama, respectively. Weights of chains attaching to ground ropss of hind wing (one side) and
belly; 38.0 and 68.0 kg, respectively.

Table 2. Arrangement of float attaching to the net.

Part Buoyancy (size and number of float)
Frontal H. R. of square 0 ~ 170 kg
H. R. of hind wing (one sids) 4516; kg (10 and 8 Sun Dama : each 1, 6 Sun Dama
H. R. of front wing (one side) 23.4 kg (6 Sun Dama : 11)
H. R. of arate (one side) i 17.6 kg (6 Sun Dama : 8)

Buoyancies of floats attaching to man rope (one side) and cod end; 3.5 and 7.0 kg in 5.Sun
Dama, respectively. Weights of chains attaching to ground ropes of hind wing (one side) and
belly; 38.0 and 68.0 kg, respectively.

Table 3. Arrangement of Float attaching to the net.

Part Buoyancy (size and number of float)

|

|

H. R. of hind wing (one sids) i 0 ~ 122 kg

H. R. of front wing (one side) ; 23.4 kg (6 Sun Dama : 11)
35.2 kg (6 Sun Dama : 16)

17.6 kg (6 Sun Dama: &)

Frontal H. R. of square

H. R. of arate (one side) ‘;

Buoyancies of floats attaching to man rope (one side) and cod end; 3.5 and 7.0 kg in 5Sun
Dama, respectively. Weights of chains attaching to ground rope of hind wing (ons sids) and
belly; 38.0 and 68.0 kg, respactively.
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Table 4, Arrangement of float attaching to the net.

Part Buoyancy (size and number of float)
H. R. of front wing (one sids) 0~90 kg
Frontal H. R. of square 35.2 kg (6 Sun Dama : 16)
H. R. of hind wing (one sida) 4_5i§)k9 (10 and 8 Sun Dama : each 1, 6-Sun Dama
H. R. of arate (one sida) 17.6 kg (6 Sun Dama : 8)

Buoyancies of floats attaching to man rope (one sidz) and cod end; 3.5 and 7.0 kg in 5.Sun
Dama, respectively. Weights of chains attaching to ground rope of hind wing (one side) and
belly; 38.0 and 68.0 kg, respectively.
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Fig. 16. Comparison of net-heights of one and the same net without float when it is worked

through different management.

Note ; A : side photographs of the net towed at 2.5 miles/hour towing speed, after
it is set in the current water under 33.2 m in the distance between two spreaders.

B :one of the net towed at 2.5 miles/hour towing speed, after it is set in the stil

water under 33.2 m in the distance between two spreaders.
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Fig. 17. Chart showing the estimated migration of vyellow croaker
( Pseudosciaena manchurica) caught in the East China and
the Yellow Sea.

— —
Abbreviation, T3 72 : migration route (figures show the date

in month), ) : main fishing area, \\\\\ : area passing

winter, : spawning ground. (From OKADA)
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Fig. 18. Photographs showing a series of reflections of a school of yellow
croaker ( Pseudosciaena manchurica), caught in spring, caught through
the fish echo finder.

Note ; LA : typical shape of a school of yellow croaker in spring, and
each reflection showed in 7, 2 and 3 is that of one and the same school
of the fish caught on different course of the boat, respectively.

[BJ, [CY and [ D] : reflections of a school of the fish at night, at

early dawn and in the daytime, respectively.
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Fig. 19. Chart showing the estimated migration of Yellow Sea prawn
(Penaeus orientalis) caught in the Yellow Sea.
Note ; Symbols are the same as Fig. 17. (From OKADA)
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Fig. 20. Photographs showing a series of reflection of a school of

Yellow Sea prawn ( Penaeus orientalis), caught in the Fishing
ground south of 45°-30/ N lat. caught through the fish echo
finder.
Noet ; (AJ, (B, [CI and (D] : reflections of a school of
Yellow Sea prawn at early dawn, in the daytime, at dusk and
at night of the early fishing season of its Ffishing ground,
respectively. [ E ] : that at night of the latter stage of it.
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The top- and side- photographs of the net at various distance between
two spreaders attaching each frontal end of the wings under 2.5 miles/hcur

towing speed,
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The top- and side- photographs of the net at various towing velocity
under 33.2 m in the distance between two spreaders attaching each frontal

end of the wings,
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