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Studies on_the Fishery of Mackerel by Purse Seines
on the Sea off Southwest Hokkaido

4. Statistical investigation about the structures of two-boat type purse seine on
Ishikari Bay, and a preliminary experiment on the representative model net

Hideo NAKAMURA and Shfiz6 IGARASHI

Abstract

Fifteen series of data about purse seines which operated with two powered
boats for fishing mackerel on Ishikari Bay were investigated statistically in con-
nection with their main parts and structures, and the representative values of the
parts of these purse seines were discussed.

Furthermore, some preliminary experiments were carried out with a 1/200
miniature model net for the purpose of improving the purse seine.

The results of the investigation may be summarized as follows:

1) The length of the floating side of the purse seines operated on the Bay is
somewhat larger than that of the seines on the other area. It seems that, prac-
tically, there is no difference between the catches of mackerel by the net 600m
in length and by the ones of 1000 m in length.

2) The heights of bag net and No. 4 wing net have, respectively, slight propor-
tional relations to the length of the floating side of the seine. Both heights are
gomewhat greater than those of the nets operated on other area and these lengths
seems to be affected by various factors in the fishing grounds.

8) The operating apparatus of the model purse seine was set up, and it was
recognized that the setting and sinking state of this model net were very similar
to those of the seine actually operated.

4) In these experiments of the model net, the sinking time of the net skirts
under the condition of horizontal spread and then fall, was measured at 1.8, twice
as long in comparison to that bundled initially and then spread down vertically.
5) The smaller mesh size of net was made, the more severe shrinking occurred
along heightward of the net; so the serious consideration of this shrinkage must
be given to the design of the seine nets.

6) Three types of sinking states of bag-net are shown in Fig. 12.

In this experiment, shrinkages of model net height were unexpectedly severe
and sinking velocity was rather slow, probably due to the total sinking weight
and the stiffness of the thread in the water.
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Logarithmie scale of whole
length of upper edge net
Text-fig. 1. Relation between the completed
whole length of upper edge of the net
investigated and its whole weight per net
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423’3
Text-fig. 4. Strip plane of mackerel purse seine (one half net)

Table 1. (A) The construction of mackerel purse seine and model net

pul\li‘;clézlilﬁle 1/200 Model net
Name of parts EE EE b -.ag“a ,"_-'? o E
BRI - B |ysl B 543
A IO LEL HE
$2 854 2518 §FF 5[R ¢
Upper edge part of Bag net (Cotton|1.658 6.0/Silk[0.270.98F.K| 687.7 1 0.31 ¢
Lower edge part of Bag net " n|n _//_ nwl || m|36.6 n |0.29 ”
Main part of Bag net /n |1.266 4.870.210.807 88| 37.1) » |0.80 "
Upper edge part of No. 1 wing | # [1.567 6.0  0.250.96 » | 6 | 53.91x20.29(%8-3X2)
Lower edge part of No. 1 wing | # wluwluw|luwin T n | 52.2 n 0_24(39-,';‘;2)
Main part of No. 1 wing 221w | # 0.211.08 # | 70 | 54.9 # (),‘23\(3%%);_
Upper edge part of No. 2 wing | 1.567 » | # 0.250.96 # | 6 |85.2 E(mig:i)
Lower edge part of No. 2 wing | # i ey w838 n 0—23(64lggxg)
Main part of No. 2 wing no1.221 n | 0.21|1.03 n | 68|85.7 n 0‘26(63i36x.§)
Upper edge part of No. 3 wing | # |1.499 # | n 0.251.00 # | 6 [118.1 0.27/®6;2%2)
Lower edge part of No. 8 wing | » (1567 # | n | 7 (0.96 # | # [116.1| » 0'23(89i$8x.§)
Main part of No. 3 wing v o2zt o | w{0.201.08 # | 64 118.6) 1 [0.2657;EXD)
Upper edge part of No. 4 wing . /7 [1.499 » | » [0.251.00 #-| 6| 6.6 » 027(4.8);?();
Lower edge part of No. 4 wing | # (1567 # | n | n 0.96( | w | n | » 0.245-0X2)
Main part of No. 4 wing w1266 # | (0.211.000 # |69 | 6.4 n 0.2849%D
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Table 1. (B) Ropes

Mackerel purse seine Model

Name i T T TR Note
| Matelal WGy Meteal | CRTES,
Cork line Manila rope 17 Silk 3 f;?;:o.os
. 12.0 0.360
Lead line " 18.5 " 0.405
s . 15.0 0.450
Bridle line " 15.0 7 0450
Purse line Wire rope 15.0 Saran 1.460 gl:,:().()E)T
1
Table 1. (C) Float and sinker
Mackerel purse seine Model
Name (ke) (@) Note
Buoyancy of float Paulownia 4827.6 Cork 12.75 Zr/":0-324
o D e e TR L = = £
Weights 45 Watee of Sinker: ILead 1208.4 Metal fuse 3.06 g =0.0154
Ring: Iron 277 Vinylon pipe 0.20 ’
lead and purse ring f‘.:,, =2.64x107"

total 1236.1 total 3.26

Z270LIE, ZOREHES, OB TORIEY » T 28R 0TI, SHEE L 2
Y S D EAYEBO BEEIG L 7o R, TR WA U B B0 R S
BREREE L 705 E T ) HIC S OREML B ACHE LB L DM EOBS, BRSSO LK T2
RN - EFRBEOMME BE L USRS EomM L NaE LB Tha, FOH—E |
TREBOE 2 HAERY 1250 THE LEBEBELREL TS, ZOTHERLIT 7=, 54 XX
REMBLAHIEER Th Y5 1 RILAFER & SRR & 56 ORI 0 R - TFIEERSE 2R T, M
HBITIIAFHOMFTAE & A L7z,
A, RBEERUPEER

KT AOBEHE =~ AT b ¥
YEIOREERTY, ZhiZFoHkiZRL
7oiBE TR L A KE T 1~2cm &
FIIRRET N F R El L s e 4 &
W o7 BEE (5 5~ M) HEMALL
W, EREOKITET HH A EE
<, —77i L O LR O B
PR E B HINZE S TRz 5
HERLIELNE T, FZTCTHE L
DYEEE LTHE 410em DFEFEIZE Text-fig. 5. The srialapparaus
15em @ 7 Y EAEY T, WSS for setting the net
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BROFETHORZZHFLLL, Ik
DAZELELRITT 5, M0
(T ERE T AR, R CEERC
ZRENET BB L DRI
EFTHED LIz, FIZZ OBITIIHHEM
@ Stopper & U T (EHEMOE 2k Text-fig. 6. The state of bag net before setting
FHOESICHET BT 2 LR the net by the first trial apparatus
ST, ORI E & KRB —H 2

HURHT B T, RSy o R S
PLECERT 2020 E HfEICEx D
LB LIbD,) BEHLI, o
DEEE & F\CHIOI2 FIT 3 LR T
Lo, BRI UERE O —EIE R
BatE, E!fg':‘(} T 97 XA e A
IR B IR D IUF ?jﬁ]: ji%f*
T BRI T A LR & el VL
ZIE LTETH - 7. %C”V‘k
DEEATE TR » THET B _ﬁ@@fﬁ
BRI OBE & FOSITRETH & NN

L, KEASHOTIEE TOES Z 5mm
~lem|Z#%< L TR OHIEO BT
EBT HEE KD 2T LTHEE

B BYHIEEE TR bem HE L TH &,
B RATHBERE RN ITED
BC L7/, B L T BRI
BB 2 o @Eo sy, Bon
BNz ALY AT A BT £ THHR
HACFIEEEZ FH/ED R LTa b ERD
ERR U ORIOREEZ R Lz, B
T 3 B@RG TR BT E TORDIRE
DHITH B, FBFET %, WREEDIC
e L BRea 5l kiF 2 (B Ao gk
PELIOMNBLYRFELHL—AOMCERL, ZoWMIMEELELEOF LEIZE TLTHL)
RO TR 8 IO ERORMETE TR OIRBIZER L7

o. 7 The. second trial apparatus
for setting the net

B. #f # £ B
BABRT LESKOIRETTFORE L Tdh HHEM 5| L Hook (Mifs, #d ¥ 2 MEDFIFH
P EAHT 2T B R 2B LR Hook #4178 F LT <L) 123 Stopper 2 BTk ZIZH]E
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o GRS 2 Bks Lo, RN T ESHHEEE
Ik, BRI B 5 fE O EEW
TRIRRE 2 3% LR III (M <t AR EARIN
REB o MDD |, InkR7n 28 2 f 4 W )
14 > ~ 28 7 (FREIRE.TH 15 4y ~30
57 A TR RRA T AT o 7oL, HEEAS
FE)TRHIRIE TIT 75 o 2212 B 3
DI EI G RS S i, HMERIC
EBRORHEIE G 428 4L
THENEEAOR(E=—L 1 7))
30RTHR W T (Fo B Fo kA

TR L), MHEECY T v LR L © Textfig. 8. Front view of the net
A, EIREO T BRI S immediately after setting
Rbohi,

C. G#AU SO LRI OWT

FIEOBRETIIORRR & H J:‘qndﬂ’n‘,-hj;ﬁfé?["-"'-Té/-’iK FE Lo of 22 T 20 Th 504,
ZOBETROTEFIRER D PHERE LT D, fikb TRetrBEiicmE L BdcR T e
TKHED % rE"Afﬂ"ﬁﬂcc“é%m%‘dm:#ﬂ7J<’fﬁi3“h'é“7hi R B —BUTREIRIT LT, R0 2 —4%
e DRRZE T SR T EOROEHOILREELE ¥ JIE Lz, F2EQITEI RV ELE 10 FofE

Table 2. (1) Sinking velocity of every part of the net under

water in the case of releasing the net bunched

Name Bag net No. 1 wing net No. 2 wing net

Depth of net (em) ; 48.0 48.0 49.0
Mean sinking time (sec) i 8.06 8.20 9.15
Probable error ‘ +0.11 +0.13 +0.16
Mean sinking velocity (em/sec) ; 5.98 [ 5.89 5.39

Probable error +0.08 +0.09 +0.09

Table 2. (2) Sinking velocity of every part of the net under water in the

case of releasing the net set parallel to the water surface

Name Bag net No.r 1 wing net No. 2 wing net
Depth of net (em) 48.0 B 48.0 ] 49.0
_NI(;;I‘-I_;;I_I-klng time (sec) — 1 14 59 1 16.68 16.37
Probable error +0.33 +0.31 +=0.30
V[ean smingTeh%nty (cm/sec) 3.82 i 2.90 : 3.01

Probable error +0.08 +0.06 +0.06

HpEE Tﬂﬁéﬂ%‘ﬁé‘k, T ] TR R 6R 1L 2 v
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MRETT, 2. MRNERRIRTLE0%, BELAEE C5lLIRTs L ) HERCESELA
BCFMCLZ 0%, RTFHEETICLOAREMEL 10 BRELL, (B2FEe) TOKE @
PRIRIC LT T SR SEE SBROTRHEMIRA O 200  RRO FIZIT RV R 2B
BETH 7. RMEKEFIH L TET S LR SWO LRI LM TRBREOK 1.8 45,
ARRUFRE TRLRI2E, 1.8 EThott. TALTEEONE TRBOEAERUHMONE LA
BPOBREINET B L BohBIURRLEH - MROBE T ARARUE MR L ORI R E 1ok
BARLNI, B2 HaORBOLRRLSME L ¥ Fial 1.8~2.1 B#n - onZid 2 Be
ORORBOBLET S ROBMRAEDR XY, dohEATBIIEAGOR I INL@BHDK
HEROE, KPR 2ELOBPIEOEL LICED DL Bbh b,

¥, BRERRTERTNERIRFCRT 2RLOBITHE, ZORRTIEIRTRHIM ER
HOAFOR (BAFRT OXRE TOAPHFEHMNG 80 Wi, Z0Uo@EEORNK 3.78)
OEMLRHT 0 UL B L 1B e, SRADHERIIAT T 17.2~10% ORANEL TH5H, X
BAE k4 7 AR TOKFOBLTIERHI 25% L LOWIIRONS, (o TERMCRRE
LTh, 27y OB IPETZH0EEL LM\ LOMRNEIBROBRAIRE - ARELEIZ NS
T BARUYES (REMSOKTERL 9) EC@EOKAE (& ME) - HE - s - S0
BISZIKY ThERRDTHA 5 0h, BREBOMWAEL D> THHICEBOR I E~EET 22
HEie AEBASRT 1. SESOMELCIBO KRN < & 28U EEE L % TOR
REZDBEHLETHD, GRAREATRFOFEINBEOELHEORL TR LLD,) 2) A—¥&
B REOBTREADISHEMEBEORE VB L VB NENRE VAL, ToFeTFHRRE
RIEEBEV, BEOMLOREBIZS ZhOWIMEL RS, BRTILENHS5, 8). EBH L
D ZREOH WEATHBERUTBRREL A2 0BRETA LV —RTBRC Ly >onkEed, =
OEEE AGROBIBTH ST E TARDKFERL BLELHEL, AEBHOB/LAE
TR ThLETX RO ORBIELUT B, 48 2RDFMOLMEEE (B
ET 5L E8 HBESTEREN 6.1m, 5.6~5.4m) ¥ AHEY OFEEOL TEERTAEDCILFZIZ
HHLTMOWT OHES & BT 5 L #57, BORCEDND, THXAEBRFEOT TRIMHFORN
HOBEFARE AL THD 5, RICEEFEZ DR 3 F\ IO F 8 — B M+ 2880
RIBR D~ RTEBMCRC THREL 2, ERCREIRSETRA LY T 5 % TORERMI
ZORDOWR - ABOKE X - AROBRSETKY B4, LLETH 800~900m DT 25y 80

Table 3. The ratio of the net depths before and after using

Net depth when | Net depth after use for Ratio of
finished about 30 hours in under- | shortening
(cm) water experiments (cm) (%)
Depth measured along the center
line of the bag net 58.0 48.0 17.2
Depth measured along the seam
line of the bag and No. 1 wing net 58.0 48.0 17.2
Depth measured along the seam .
line of the No. 1 and No. 2 wing net 57.0 48.5. 15.0
Depteh measured along the seam
line of the No. 2 and No. 3 wing net 54.5 49.0 10.0
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B~d i (BEETH2.38~3.TH) Thb., LHLIOBBTOER TRBORTHTEDH,
T OB TR TR S LIS T - TREOFRERMESIC T PR BB L % 0 &8
BT 2B ROCEBEOREYANIDTIE 8Smm Y 34 A7 (BH8 <) TREL TRETS
FHEVRL X BB ot HHBE L7 AL L2 THREESTHEAL THMETER - 1 Bk
3 BB 5 BRO ARG 2 BROBETH M BILTFH £ TOAPEREL £OROBLL R HEL
KRTHD, B4FIT OREREETH /N ERERA I { XA CIHBRTERM 0 2 Rib eV 0 T
RISt TR RER LB S L TCED M o702, EHEIIIROBIRHEL\ELTHS
5, (1) ASBEL AV TOBBOBRELOTERHRIBIINE S EEO Z U SIRIBICEML 72, (@) A@04
A RUEHEMOR S ORE TI3iEk, HLHHEEL TLRBE0BINRALATY, BOmER
RS I Mo ZEY OAF RIS NS, HMIRBKTER A) ROEM T TRETHMD

Table 4. The state of sinking bag net just after setting in the water

The time re- | Elapsed time after | Horizontal distance | Depth of
ngnml:;ie;ft quired to set | the finish of set | from float to sinker | net in 'Igrﬁ?hff
per the net (sec) | the net (sec) (em) water (em) | g
! 0 11 11
1 12 14
1 3.2 ) 14 16 A
5 11 20
0 11 11
1 10 12
2 3.4 3 10 18 C
b 9 23
0 11 10
1 11 13
3 s 3.6 3 1i 19 B
b 10 25
0 16 12
1 16 14
4 4.0 3 - i 55 B
b 13 25
0 13 15
1 12 17
5 4.0 3 io 53 c
5 10 27
0 12 11
1 9 13
6 4.7 3 3 19 C
5 4 24
0 17 16
1 17 18
7 5.3 3 13 % B
5 12 24
0 17 12
1 16 14
8 5.4 3 i3 o C
53 11 23
0 16 14
1 16 17
9 6.1 3 14 19 B
5 13 23
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b AR L TERREORAR X, FIEEBROBESNEbN, NETHORIINTEE
8, THBOSICHECTERAEFHFORESICICE VAR F -2, ThidAe AROERE
DL R ECHER DBRERCBNTEDIIEREIN T30 LEL bhbd, L LEERO Y
OBEAKE - BAREN SR THBHHRBIEETH L L2 D,

(B) LEoBRIYBEOMBEREOEMN - BRRABYRETIINL LT, IhbFigELEER
OB EBE E 2 BEY - BRFNAROBELENE L THIERESEOR L2 £0F—FHL
L TEAEOEUER B4 AOBEEELZHMEL, = S0FHROERELT -7

(1) RWEBR@EERICKRISE BRI, EROBERCESTERBIGENL CRE L
Rl MEEEBR CEFHOLHERERREB T E o702, BEEEEARKIZ<RVFTsZ
LR D OB SR, ERORE, BB R AL TRER L U TP TARRBESLEBIRC
HRTHALEL LR KECEIL ThbEE LABROJRHOBEELRFE L 124, %EORT
WED 1.8~2 ETHotze ~RITAEOHE TR ER L BHHP L OMTIFIRELEIR ALV
PR EOEE, SEOEBEASHEL v &YEV. ZREHROKTER - @ELOBPEORINK
BLDOTHAD, MINOILHEREY RS L BEZEOHIRAEBORIBILT 24, BEOHTITE
{, TOEROEBRNERLBIL TERI NS THE2 EBbNS,

(2) Aduzftid BE—EH - KSOETIEEEONXVE, BLORPMENKE  ZTRtOR
TKIRER - BEETHHDEN - 2H - WARVBROB SRV EZTHA M, BEREELLOTY
FTHRRALMLENDH Y, EMOFELOREFCRNTHZOMINELRIBRT ILENDH D,

(3) RIEBRBEELAVCTERERHO—EOLBRRELMD <L, RTEBIRTEEL A
ERESH A BRI F & BB Inh - T HEMANC IR & =5 0 ORBAR LN, MEBE TS
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Appendix I. Dimensions of main parts of nets and their whole weights

Markof| Longth of | Length of | Doofh of | Deoih of| | Wicle | st e iower e
net |edge net (m)|edge net (m)| net (m) ‘ (m) net (Kg) of l?:.g) net | of b(eg) net
(A) 616.0 616.0 120.0 | 1200 | 4154.3 56.0 56.0
(B) 820.0 820.0 92.0 85.0 | 4747.1 90.0 90.0
) 852.0 889.0 127.2 | 136.1 | 5742.4 4.0 45.0
(D) 1050.0 1050.0 150.8 | 148.0 | 8606.9 70.0 70.0
(E) 814.4 834.8 150.0 | 151.1 7650.0 80.0 80.0
(F) 547.2 579.2 70.0 8.8 | 2212.5 60.0 60.0
) 752.4 795.4 90.0 93.3 | 8708.2 72.0 72.0
(H) 630.2 668.0 76.4 93.2 | 2730.9 48.8 48.8
(1) 912.1 952.6 107.4 | 117.8 | 3263.4 2.5 22.8
4D 811.2 842.8 105.3 | 121.5 3467.4 20.8 - 23.2
(X) 1017.3 1069.8 81.6 | 153.8 | 44415 40.5 40.2
(L) 916.6 955.6 122.4 | 121.9 | 4061.7 36.0 36.0
M) 895.0 895.0 84.0 | 118.2 | 5925.4 48.8 48.8
(N) 690.4 738.4 74.9 99.8 | 8021.2 49.5 49.5
' 948.0 991.2 90.3 97.1 | 4005.2 87.5 88.9
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Appendix II. Mean values and confidence limits (95%) on dimension of
main parts of the net and their whole weights

Main part of net

Mean values and confidence limits (95%)

Length of whole upper edge net completed (m) 818.06-+82.00 ﬁﬁt lgigg
Length of whole lower edge net completed (m) 846.50£82.70 %la: 12?32
Length of upper edge of bag net (m) 51.90+11.00 ﬁ;f %g
Length of lower edge of bag met (m) 52.10+10.80 ﬁ;x %g
Depth of No. 4 wing net (m) 102.70+14.90 Max 150.8
Depth of bag net (m) 115.90+13.02 Max 188.8
Whole weight per a net (kg) 4515.80£991 .‘OO %_‘a‘: %gg

Appendix III. Mean values and confidence limits (95%) on the thickness,
size of mesh, and contractility

Name Edge and main part | Thickness (No) | Size of mesh (em) Contractilit;’r (%)

Upper edge part 13.90+2.50 6.00+0.43 31+2

Bag net Main part 7.40+0.74 4.80+0.21 30+2
Lower edge part 14.10+2.90 6.00+0.48 29-+3

Upper edge part 11.70+2.10 6.1010.41 29+2

No. 1 wing net| Main part 6.10+-0.56 6.00+0.27 28+2
Lower edge part 13.30+2.50 6.30+0.50 24+3

Upper edge part 11.00+2.20 6.00+0.36 2743

No. 2 wing net | Main part 6.00 5.7 26+2
Lower edge part 11.80+2.60 6.40+0.46 23+2

Upper edge part 10.50+2.30 6.00+0.35 27+8

No. 83 wing net| Main part 6.001+0.39 6.20 26+2
Lower edge part 11.40+2.70 6.40+0.44 23+3

| Upper edge part 10.90+3.25 6.10+0.61 27+38

No. 4 wing net| Main part 7.10+2.76 6.50+0.65 23+3
Lower edge part 11.70+3.90 6.560£0.67 24+3

(No) Number of twine
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Explanation of Plates



PLATE 1

Figs. 1-5. Side views of the net at the beginning of set, the way
of sinking, and at the finish of the set



PLATE I

Bull. Fac. Fish., Hokkaido Univ., XV, 3

1nes

Studies on the fishery of mackerel by Purse se
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Nakamura & Igarash



PLATE 1II

Figs. 1-5. Front views of the net, from beginning to end of enclosure



Bull. Fac. Fish., Hokkaido Univ., XV, 3 PLATE II

Nakamura & Igarashi: Studies on the fishery of mackerel by Purse seines



PLATE III

Figs. 1-5. Side views of the net, from beginning to end of enclosure



PLATE III

Bull. Fae. Fish., Hokkaido Univ., XV, 3
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