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Fundamental Studies on the Phenomena of Sticks in Gill-Netting (III)

Theoretical consideration of the most suitable webbing hand in net

Katsuaki NasgIMOTO

Abstract

It is generally considered that the webbing hang of the gill-net has an important
effect upon the fishing rate. The theoretically most suitable webbing hang investigated
by the author is described in this paper.

Although the position of the fish sticking in a net mesh depends not only on the shape
of the fish body but also on the size of the mesh and webbing hang of net, it may be not yet
concerned in the elongation of net-legs and the contraction of fish girth until the positions
of the fish go on after contacting with the net-legs at four points on the surface of the fish
body.

Asguming that the cross section of a fish body is elliptic and that the best sticking
condition means that the girth length on this position is maximum value, the most
sutiable webbing hang (S) of the gill-net is decided theoretically from the following formula,

S=1-~B/1+§ (1)
where § is the ratio of the length of the body breadth to the length of the body height.
And, the half length of the body breadth (a) in this. position of the fish is shown by the
formula,

a=Lg/1+ ) @)
where L is 1/2 of the size of the mesh (i.e. a length of one leg).

The ratio of the length of the body breadth to the length of the body height
is changed with the distance from the snout of the fish (cf. Fig. 3, Fig. 4), but the most
suitable webbing hang in net would be decided by the ratio on the position of the fish body.

After investigation of these relations in salmons, it was found out that the distance of
four-points contact position from the snout of the fish was 139 of the body length in pink
slamon and 17% in chum salmon, and that the most suitable webbing hang was about 38
percent for these two species of salmon when the most appropriate the size of the mesh of
the gill-net was used.

¥ B

#RH 5 ADPBEBRRCOVTHADER, BELOBRVBYICE > THRU 5, FEicwm»
RERLEE L OBRYEE O CABDOIRDY IR A THBICERL, ChoDEKE-T
WoRBmMINFHBRZY, WEOBBICKI(EETILEMEDLNT S, LDT e Ll

* 1965 HAKEFSHFEAS (RIEK) CHBERE
*EEEEATKESER AR S

— 73 —



db kK B K & [XVIII, 2

TREMOER, MESREE2ZKICEATIEREER SN, Dlh o REABRA SN T 399,
AVHRECRILADE I IZADTIR, MOHABIRE - TES-TL 305, BHEAEREY 4 508

Rd 3 Tid, MAROHICABORS & IHERRICERNK S, %L CAKOKS - KEOH, @

HOXR A ILOFERMOBR 2 BMEM BT L T, BEERGLERMICRDEEL 12O THET

3o AGRICA B IS » THARIHIE % 05 - 1o AR KA 230 BABEREIS, RS

BICE{BHT 5,

BERmE R

AOKBITHE 2L AT E U, AMNBRIZAD 4 KEMU IRERRL -0 Fig. 1 Th 3,
CORIEBNT, ML AEOBREER TT DT, TR (S) & L) & OBEfL.

Lsing+sL =1L (1)
iz h, Thr¥@EThug,
sing=1-s (2)
cosp=~"1—(1—s)* (8
BEOND, L TRAKOWE LELMICAEE LTV DT
_’;:_+_bii:_=1 (4)

BRILT B0 AREOWE (Wb 5> OWERE) X o THRHOBORSES LU b D& ThiL, &
(6) - 458 (a) Dl (B) RERD L 5 IEL € & BHEKS,

s ®
LOR%E (49 RicfeAThid,
24 Yyt =at (6)
s, X, ¥ PQ () »RuXTxmanz,
y=— S0P o\ Lcosp g

sin @

@ Riz (2), 3) KeRATHIE,

Fig. 1 Positional relationship between
the megh and the fish-body that
comes in contact with the net-
legs at four points when the fish
act on the mesh

B; Cross section of the fish-body

8; Webbing hang in net

L; 1/2 mesh size

a; Half length of body breadth

b; Half length of body height

8; Ratio of body breadth to body
height

2; Angle of the open mesh (net-leg
and Y-axis)
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Fig. 3 Relationship between ratio of body
breadth to body height and distance
from the snout of fish.

Marks E, G and M show the positions
of the eye, the gill and maximum girth
length respectively.

Open circle indicated male Pink salmon
(43.2 cm body length);

Solid circle, male Chum salmon (57.5cm
body length)
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Fig. 4 Relationship between ratio of body
breadth to body height and distance
from the snout of fish.

Marks E, G and M show the positions
of the eye, the gill and maximum girth
length respectively.

Open circle indicate female Pink salmon
(45.7 cm body length);

Solid circle, female Chum salmon (53.4
cm body length)
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Distance from the snout of fish/Body length
Fig. 7 A half length of body breadth at the distances from the snout of fish (Ordinate and
abscissa are shown in ratio to body length respectively).

Curve A, male Pink salmon (43.2 ¢cm body length);
Curve B, female Pink salmon (45.7 cm body length)
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Fig. 8 A half length of body breadth at the distances from the snout of fish (Ordinate and
abscissa are shown in ratio to body length respectively).

Curve A, male Chum salmon (57.5 cm body length);
Curve B, female Chum salmon (53.4 cm body length)
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Fig. 9 Relationship between the mesh size and half length of body breadth when the fish
comes in contact with the net-legs at four points.

Curve A, male Pink salmon (43.2 cm body length);
Curve B, female Pink salmon (45.7 cm body length)
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Fig. 10 Relationship between the mesh size and half length of body breadth when the
fish comes in contact with the net-legs at four points.
Curve A, male Chum salmon (57.5 cm body length);
Curve B, female Chum salmon (53.4 cm body length)
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Fig. 11 Curves to find out the distance from the snout of fish at which comes in contact with
the net-legs at four points.
Curve A, male Pink salmon (43.2 cm body length);
Curve B, female Pink salmon (45.7 cm body length)
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Fig. 12 Curves to find out the distance from the snout of fish at which comes in contact
with the net-legs at four points.
Curve A, male Chum salmon (57.5 cm body length);
Curve B, female Chum salmon (53.4 cm body length)
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