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Construction of the Special Double Nets¥%
By

Toru WATANABE

The present report is concerned with the constructions of the special double nets*
and study of their effort on more getting a good catch than that by single nets without
loss of fishing efficiency. Viewed in this light, the constructions were estimated by
the proportion like that fish is caught in both main and outer meshes simultaniously
with laying over the meshes of each nets. At field survey, each compornent was
regulated by testing the structure of the nets, then almost elements necessary for the
planning were determined. In July 1957, "pink salmon were caught more 25 per cent
in quantities by this nets of the pelagic drifter off the coast of tKushiro, Hokkaido,
Japan, than those by the single omes. Actually, fishing on board carried on smoothly
without loss of efficiency.

From the results obtained by the present investigations the coefficients necessary

to design the nets were also determined.
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Table 1. Each operating time of salmon drifter occupied in 450 boxes.

Time of one

Speed of layout

Operating time round operation & hauling Summary
Time of layout 2 h—00 m 187.5 m/min. Layout speed is about 5~6
miles per hour.

Drifting time 6 h—00 m
Hauling time 8 h—00 m—~ 46.9 m/min.~ Hauling speed is about 1.2~

auling time 10 h—00 m 37.5 m/min. 1.5 mile per hour.
i i 6 h—00 m~

. 4 h—00 m
ship, etc.

Total 24 h—00 m

CNDHERIE X NTHRION, BIH40 %R MU I 5E

Table 2. On presumable each operating time of salmon drifter occupied in 270 boxes.

. . Time of one Speed of layout

Operating time round operation & hauling Note
. - . Sam eed when the boat
Time of layout 1 h—1Z2 m 187.5 m/min. c;elztipon 450 boxes.
Drifting time 6 h—00 m

. . 4 h—48 m~ 46.9 m/min.~
Hauling time 6 h—00 m 37.5 m/min. do above.
T;:Jern?rfgggrlr%oi}er 12 h—00 m~
hi 10 h—48 m
ship, etc.

Total 24 h—00 m
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Table 3. On physical tests of sort of threads applied salmon drift nets on the North Pacific Ocean.

Breaking stress E;;e?lc:;ng stress Diameter Fllztle%llrl:gthboyd Kanti
Thread kg P kg mm
Dry Wet Dry Wet Dry Wet Dry Wet
C 3Tstrands
otton #20 | ©TIENCE 7.9 9.0 5.4 6.1 1.12 1.27 48 95
#17 - .
/5 strands | 18:0 | 28.3 9.0 12.3 1.00 1.20 | 6.5~7.3 | 6.0~6.5
Rami #3 _ -
amie 5 strands | 137 | 22.0 6.5 9.0 | 0.92 1.12
#6 ‘ : _ _
2 strands | 17:5 | 27.0 8.6 12.0 1.05 1:23
3/Stlrg’”j:rns 19.9 16.7 1.7 10.2 | 0.860 | 0.95 |6.0~6.5|5.3~6.0
é”‘ggg t2y1o 4;;:”;’;% 210 | 17.8 | 12.2 | 10.8 | 0.900 | 0.995 — —
. pe
3/5‘;?”5;08 23.2 | 20.0 | 13.8 | 12.2 | 0.925 | 1.022 — —
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Table 4. Comparative table on physical tests of Ramie & Amilan threads of salmon drift nets.

\ Threads Ramie Amilan 210 D. 300 type
\ 78/5 strands 3 strands/15 yarns
ltems \ in percent in percent
|
[ Dry 100 110
Breaking stress
[ Wet 100 59
Dry 100 130
Breaking stress of loop
Wet 100 83
Dry 100 86
Diameter
Wet 100 79
Dry 100 92—89
Flexibility by Kanti lever method
Wet 100 88—92
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Fig. 1. The positions of pending threads arranged in triangle.
Note : 1 ---The positions of pending threads.
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Fig. 2. The positions of perding threads arranged in square.
Note : 1 ---The positions of pending threads.
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Table 5. Mesh size of main net compare to it of outer net.

Comparison of mesh
Mesh size Shrinkage Mesh length Mesh width
Mesh length Mesh width
mm percent mm mm
Main net 121 43 100 69 1.0 1.0
Quter net 224 55 200 101 2.0 1.45
279 55 248 126 2.5 1.80
333 55 297 150 2.97 2.17

b DICHUMEOEE SH2. 065 TH 25, E SN IBEITTL TR YA SRS ND,

WHEDHED R SK93.0~ 6 FHISHE TH 5, FAREY D WA RERRTRIND,

BURTHRE 4 D - Mo,

%ﬁﬂﬁ@ﬁ% P S m.
G e S. gl
1

Mn= P
m/1—(1—8)2xm(1—S)

Table 6. Total number of meshes on

1 hilo square.

Total meshes of main

Vertical Total meshes i
. . Lateral meshes ) . & outer net compare
Mesh size Shrinkage . meshes per per 1 hilo . -
per hilo hilo cquare to it of main net
mm percent 4 percent
Main net 121 43 21.83 15.15 330.7 100
Outer net 224 55 15.02 7.58 113.8 134
279 55 12.05 6.1 73.5 122
333 55 10.08 5.1 51.4 116
Note : 1 hilo equal 1.51 meters.

6 FITTP I, WMAHHS b OWERGE 121 mm [ SEE R BIT R 224 mm B> b 02 TN
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¢

Fig. 3 (a). The relation of outer net mesh & section of
fish body when the body incline in vertical to the
mesh of it.

Note : H---Body height.
D ---Body width.

Table 7. On total length, height and width of body with dog salmon, red salmon & pink salmon.

Species Total length | Body height | Body width Note

mm mm mm

Dog zalmon 624 139 59 Body width calculated by construction.

Body width calculated by construction from

” 585 152 65 the dimension of frozen dog salmon.
4 589 152 65 do.
Red salmon 576 132 56 Body width calculated by construction.
Pink salmon 448 108 47 do.
4 485 115 49 do.
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Fig. 3 (b). The relation of cuter net mesh & section of fish body when
the body incline in level to the mesh of it.
Note : H :+-Body height. D ---Body width.
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AD=AID % Cosec 61-+AAT=280 mm, RHFHFEES6! mmEIKE 5, COEORMARARE 13°—
30" TCH B,
B/ MEFRUSEE15° & 9dud
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Table 8. On the mesh size of outer net shrinkage in 5O percent when body length is Lp and body
is laid to the outer net in minimum angle.

Species Dog salmon Pink salmon
Lp 303 Lp 227
Dimension of fish body H 139 H 112
i D 78 D 48

Minimum angle in vertical to the net.

A D =H
2

&4

13°—30/ 14°—00!

Mesh size of outer net 442 324

mm

Minimum angle in vertical to the net. Alf DV
Dog salmon 79 mm 15°—00! 15°—00/
Pink salmon 59 mm

Mesh size of outer net 464 376

Minimum angle in level to the net.

D/ D//:ﬂ, 13°—30/ 14°—007
2

Mesh size of outer net 561 458

mm

Minimum angle in level to the net. D/ DM
Dog salmon 79 mm 15°—007 15°—00!
Pink salmon 59 mm

Mesh size of outer net 597 467
mm

MNote : H ---Body height. D---Width of body.

BOHE, EEFA~OR/MARHE 14EOMIIRF 324 mmE, 15 FEOBAIE376 mmE, KETTAR
INESAE 14 ORIIEN 458 mmB, 15EOBES 467 mmEILIT B,

55 % T h 2 L BN, AUERBBOmEE IR NIsAKE s AR MAREEOREIC S - THRE
WEREIVE-TL b,

RO BB BT USRS RO R E MO B X133.0~6.0fF L Sl DN S,

() R ST 5 C 810 L - TREAP D IR INDIO IR T 50 & iDL, CTOHBN
DI HITITRER > & B IR KA 28U THEHING 72 B A DI OB EFEIRICERBEE SN2 8 D Th b, T
OEBEEE 6 B0 (3) b~ 2 i < AT Y b ORI B RREEICH L 20~15 %EITICT B
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CORMBERS X BE T3 4% TR INEITE 2 TTREEZ 0,
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v
: b 1 Fig. 4. The swelling of main net by stream when the
: “/‘/ positions of pending threads set in triangle on
2 La the outer net.
r oy Note : 1 ---Main net.
b 2 ---Quter net.
1 E "' I 3 ---Pending thread.
i ) a ---The swelling of main net.
O\L o {. ---Half length of main net bstwsen two
N pending threads.

4 ---Half length of the distance between
two pending threads.
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Table 9. The positions of pending threads on the outer net in case of setting points are triangular

style.

Net | Mesh size Shrinkage Length of Positions of pending threads on outer net
| o o | S| | —

mm I Vertical mesh Lateral mesh
1 224 60 121 Each 4 meshes Each 8 meshes
2 279 55 91 Each 4 meshes Each 8 meshes
3 333 50 152 Each 5 meshes Each 8 meshes
4 279 43 121 Each 3 meshes Each 5 meshes
5 224 55 121 Each 6 meshes Each 11 meshes
6 224 36 152 Each 4 meshes Fach 5 mesues
7 333 50 106 Each 5 meshes Each 8 meshes
8 273 43 121 Each 7 meshes Each 10 meshes

EEBRITEDOBX & BAMBEOREFROW SFHHEITHRIT L2712,
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Table 10. On the body dimension of genus Oncorhynchus.

Species Dog Dog Dog Red Pink Pink
salmon | salmon | salmon | salmen | salmon | salmen
Total length o 624 585 579 576 448 485
Head Length mm 118 106 121 A109 /AN 87 x 104
Body height am 139 152 152 A132 x 108 x 115
Snout to the origin of pectoral fin nm 106 115
Snout to the tip of pectoral fin mm 167 158
Snout to the aft insertion of dorsal fin mm % 364 351 315 303 X 248 % 268
' Girth at the part of body height mm | O346 351 382 | (O327 | O267 | O285
Body width nm O65| O65) O56| O46| O 49
By M. Ka‘iayarna.
Note Me'li??u@it;:’zizrj dog salmon by
do.
Note : Mark A-Calculated from the measurement of dog salmon.

X ---Calculated from the figures of genus Oncorhynchus.
O---Calculated from the construction of fish body section.

Fig. 5. Show the measurement positions of fish body.
Note: a ---Total length of body.
--:Snout to the aft insertion of dorsal fin.

---Body height.

--:Sncut to the origin of pectoral fin.
-+-Head length.

---Snout to the tip of pectoral fin.
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L5 PujCl! me =535 % 1.5{%=8.05E= 8 H{E
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Table 11. Total number of meshes per | hilo square.

Net i
© Lateral Vertical Total meshes Total meshes of main
) & outer net compared
. . meshes meshes per hilo ; :
N Mesh size Shrinkage . : to it of main net
o. per hilo per hilo square
mm percent percent
Main net 121 43 21.81 15.15 330.7 100.0
Quter net | 224 60 16.91 7.4 125.1 137.8
2 279 55 12.05 6.1 73.5 122.2
3 333 50 9.1 5.29 48.1 114.5
4 279 43 9.5 6.6 62.7 119.0
5 224 55 15.02 7.58 113.8 134.4
6 224 36 10.7 8.8 94.2 128.5
7 333 50 9.1 5.29 48.1 114.5
8 273 43 9.75 6.78 66,1 120.0

(1) HEMEELS D HEERIREL S 2UC T E11FEDOML{/Y, No. 1, No. 5, No. 6,
No. 2, No. 8{ZHEICISINTIZ20 %2 A, AL HTRINPT VTSN THEAY DL EEDNS, K
FRBIEICIST No. 1, No. 5 (@73 Db N> TEU b5, No. 3, No. 713114 % TEHHIT
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SHRINKAGE IN PERCENT

Fig. 6. The ratio of length & width of mesh in the
shrinkage.

Note : m! ---mesh length in the shrinkage.
mb---width of mesh in the shrinkage.
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TR S EifE, #0518 BEO L0, 2R

LA - SEROSEREE THOm U,

BT LRI~ TR + FETR TN - — VRN + R VRN - — SRR i U BB EBAR
GE20F, CNEBEARHOSE B RICEE U, B a &R b BRI LIz,

LS DR SN - PR, BRES LW IBEI N EHE S U TEh ok, R EES
NIZBMAROII UIFRER, REEBTH > 120, HBRTEMMEE # T L T 5BET, —BitiE
EHBUEOTHRET ARE T oIns, BN L & b ICHIEEIN LI, Bk = EER s R
BRSO VBT ), BULH RS LS ET A0, W a & & b ITHiliesc e
JRIES DA 5 T

PLEnG, fRfbmD RICASE, CNbRIUICERT 3 & & b hA EEET 2 BENE 0 EE-
TELOPAI,

PRI 7 FE 125 X D,

Table 12, Mean catch par day by the diffrent kind of drift nets.

Daily mean catch
Dete Single net Double nets in' specific Thre.e'skeets net 'iﬂ
’ construction specﬂ:lc construction
July 8 4.8 6.8 3.4
9 3.6 4.6 2.0
10 3.0 2.25 3.25
24 0.8 0.8 1.80
25 1.6 3.6 2.80
26 0.3 0.8 0.80
27 1.6 1.6 1.60 -
29 2.4 3.8 1.40
Total 19.1 24.25 17.05
Mean 2.39 3.03 2.13
Percent 100 126.8 89.2

BRI s |, B FHEEE,
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—HiEMI4RE (RBEOERE)
R ERMGG .68 (BRI
HHREEMz. R (F1L) v
BEABEFDIZ b BTSN T B ER M — BRI 1.4 % 2 BBORETH 5 T &Ml
BRERU N, ’ '
VL EDFERP D KERE s 5 C 2,
(1) FREXTAMRE T mAEmIE
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Fig. 7. Daily catch of each box in different structure.

Note :

X —axis---Catch of each box.
m ---Mean catch.

b ---Double nsts in specific construction.

_._35 J—

Y —axis---Number of box.
a ---Single net.
¢ ---Three sheets net in specific construction.



36 1 e = ENGERTE 9 (1)

A KT 4W@BsE, BETE 7 B
W s B, A B
B #am4 B, BT 7 B
W 5 BERT 8 B4ET, REFEZRD LRV, BAREISI RS {3 50505 e
AR IUTL 4, BEETERPBR TS 5, BEREIHEETBRARINEC EBTNEHESN D,
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HiFIE—EHER 1.OM2 I3 L 1.0~1.3M2 BBETH b,

(3) HHTERETEEON»LERLT D O SR ICERSEES I REE, HREORRERET
THIZ Y, IO RMEERICE  ZERER ) Tl -7t BEIREREMIIK 1.0M? 1T, (2) ik
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FEA L2 USER 2 £ L B3 L EDN AREE T, BEEESEITIEREEN,
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AU —BERMCH~ERTH A0, FRINEMER LD, BN 2E (8T LBRA LR,

Table 13. Total number of meshes per 1 hilo square.

Net Lateral Vertical Total meshes Total meshes of
mesh meshes per 1 hilo outer net compare
. . &! es . .
Mesh size Shrinkage per hilo per hilo square to it of main net
mm percent percent
Main net 115 43 23.04 16.03 369.3 100
Quter net 327 50 9.26 5.38 49.8 15.3
4 333 48 8.74 5.31 46.4 12.6
” 339 45 8.12 5.35 43.4 11.8}24‘4

Table 14. On the difference of daily catch by the sort of drift nets.

Difference of catch
Date i Double nets in Three sheets net
Single net : specific in specific
B construction construction
July 7 o 14 12
9 8 9 *The data of single net is none, so
9 6 3 the calculation of this table is not
0 7 4 6 included.
24 2 2 5
25 6 3 6
26 2 4 2 t
27 4 2 4
29 7 3 4
Total 46 J 32 39
Mean 5.75 4 4.875
Percent 100 E 69.5 85.0
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Fig. 8. Difference of daily catch of each box in different structure.
Note : X —axis---Difference of daily catch of each box.
Y —axis---Number of box,
a ---Single net.
b ---Double nets in specific constructlon.
¢ ---Three sheets net in specific construction.
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Fig. 9. The double nets in spscial construction.
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Fig. 10. Norsels apply the device of buffer.
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Fig. 11. The drift net set the auxiliary floater
to neutralize the shock of concussion.
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