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On the Selectivity of the Gill Net for Pacific Saury
Cololabis saira BREVOORT*

Shoichi Yamamoro**, Toshimi Mrecuro**
and Kenji SHIMazagr***

Abstract

It is important to obtain unbiased estimates of the relative abundance, age, size
composition, etc., of pacific saury (cololabis saira) at sea.

This paper analyzes the results of the 1981 experimental fishing operations
which used the research gill net for salmon (mesh; 25, 30, 33, 37, 42, 48, 55, 63,
72, 82, 93, 106, 121, 138, 157, 179, 204 and 233 mm), which was modified as the
non-selective gill net proposed by Ishida et al. (1966) and Takagi (1975).

In this experimental fishing, it was a rule that the same number of tans
of nets be used for each mesh size, and that all fish caught be biologically
measured.

Length frequency data indicate the presence of two modes (25 and 30 cm).
Therefore, the selectivity curve from Ishida’s method for 30 mm mesh net was
estimated separately for middle-sized and large fish. There is a difference in the
slope of the arms. The curve for large fish has a steeper slope than the curve
for middle-sized fish, especially in the coefficient of fatness of the fish.

The compound efficiencies are slightly low for middle-sized fish less than 26 cm,
and slightly high for fish about 30 cm. The -coefficient of variation for the
mean of the compound relative efficiency is 6.84 for the body length range of 26
to 48 cm. The compound efficiencies are slightly low for large fish less than 23
cm, and slightly high for fish about 30 cm. The coefficient of variation for the mean
of the compound relative efficiency is 7.69 for the body length range of 23 to 48 cm.
It was shown that pacific saury less than 26 or 23 cm in length are rarely caught.

In 1982, to obtain a flatter composite selectivity curve, three additional mesh
sizes, namely , 19, 22 and 29 mm, will be added to the net. The mesh sized (19,
22, 25, 29, 33, 37, 42, 48, 55, 63, and 72 mm) represent a geometric series averaging
149,

At present, combined meshes with sizes forming a geometric progression would
be most suitable for providing uniform efficiency in catching pacific saury on the
high sea.

* Ll R KRR K E T R 153 &
(Contribution No. 153 from the Research Institute of North Pacific Fisheries, Faculty of
Fisheries, Hokkaido University)
*LEBE AR KRR NLE R
(Training Ship “Hokusei Maru” Faculty of Fisheries, Hokkaido University)
LB K BRI B K BT 2
(Research Institute of North Pacific Fisheries, Faculty of Fisheries, Hokkaido University)
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B, dmERFEHEE R LR, AR ESREERRAMITIC B 2 KB ASE O SRR
FDId, 3 - TTHEMRE D 2HEL U2 18EBEOBEE»S L 5HIME BT, AHORE
EBLLZ TS, LO—BEOHMEIC X - THL OAEVSRAEIND Y, TS5 ORFEOIMFEL
FXEEL E 2R L piT S mnitid, 9, BN EREARSEBEEL (KBL, RHYODL
DIEEE E U CHERHEE 2 b RRHL, Fic, 5605 ARURIREmR» S, AEMORENE L
BT 0ENDH 5,

CDORFBIC & > TEHINS v <Y 4 (Brama japonica Hilgendorf) X, 7 7 4 7% (Ommastrephes
bartrami Lesueur) T3 % $EEBIRMEIC DN T, AHOFEY 2HOTRI N, 4 OREER
DAL DT INTU S 9558, LZERERBOR b £ ¥~ < (Cololabis saira Brevoort) &3 % #8H
BRIECODODTRHINTOE» 122D, FRAETCEL NIV L < HOMMRPEREITHL Tk
MAZ PRSP -T2, COREHSL TS0, 1981 £OEH], LEAIERL I-HIREIC X
BRERBROMRY S, ¥ <icdT 5 [EOREBREMRE 2 O8RMRERD T, HRAEMEL
FREOBRMBOBRI DO TETORREEB/IOTHRET S,

W EIZL, RPOEICHE AR 1LELREBAIICHE 2R 27,

MEEIUFE
1981 £ 7 Ay 6 8 A by & ¢, dLBILIEE 1 © 19 #HUR T REHIREE AV TRERREBC

otz FERAFEOHES 25mm » 5 233mm OHWEAT, & 21 BETERIN T 3 28, O
EHiCiZRXE 25~70cm OHEND I - T

L T FERRATIC FEAT5 L 5 igkEtanr 48 r y =
~157mm B& 10D, COMBICILILEE PACIFIC OCEAN ~
FORERMA 12 18 HO MA@ E EAL T SR A Ay
VB, WRRKREEA3KTOT, AHMKT S a8 s
b3, 235, FBOBRBRHEIIRSZ L D B TH I
WEETH 2, G2 e
I 45°
i 19HEDS b 18 K TEREI NI, 63 &r °
FHETHBRE D i BERIOEEER kD, B G4 en
DN DETEIDOTEHRAER2BLLS X5 a5 610
bt’_o &)ﬂ H%Q 5 B: Wﬁg’ﬁmb T:@‘i 4811’111’1 | G-.G GaQ ] 40"
BALT, BPHAD 25mm ETTHY, £HE 67 6.8
EOWTHER R REMERCHRET 2 L 2 1T . . .
Bolie 160°E 170° 180°
BT, FREHSD 5 b, RERKENE Fig. 1. Stations where the research gill
&, BUTES 12 IRARTRDS, E 1, HINEO net was used by the TS/RV Hokuséi
o : N b A Maru in 1981. Open circle indicates
EVDEOIIDITHESIN T L 5, G3 (4 the station from which data were
30'N, 169°59'E) ORRteHILL T, AHOFEY used in this study.

X h EEBRRGEHR2HEEL, EHBADSRRE

ek, FEHETES LIZEREERICIE, 25om (PEEHT) & 0em BE KB EHT) i©

E—-FPHLNIZDT (K1), 4D %~ FML2 ALY, SFEERCOOTRREERERD 1,
T8, COREMRIBOEEORIIRE2DEY TH2,
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Table 1. Size composition of pacific saury caught by different sized meshes of research gill ne.

Body length (cm)

Original data

Corrected values

Mesh size in mm

Mesh size in mm

25 30 33 37 42 48 25 30 33 37 42 48 Total
18.5-18.9 1 1 1
18.0 2 2 2
19.5 9 1 9 1 10
20.0 12 1 12 1 13
20.5 29 2 30 2 32
21.0 34 2 35 2 37
21.5 34 1 35 1 36
22.0 23 1 24 1 25
22.5 25 2 2 26 2 2 30
23.0 19 5 3 19 5 3 27
23.5 32 18 10 33 18 11 62
24.0 32 48 18 3 1 33 49 19 3 1 105
24.5 54 106 35 7 B5 108 37 7 207
25.0 46 112 47 14 1 47 114 49 15 1 226
25.5 34 119 69 17 4 35 121 72 18 4 250
26.0 17 62 31 22 17 53 39 23 132
26.5 12 46 22 16 1 1 12 47 23 17 1 1 101
27.0 3 32 14 9 1 3 33 15 9 1 61
27.5 8 15 8 2 8 16 8 2 34
28.0 1 7 11 34 6 1 7 12 35 6 61
28.5 1 14 29 64 21 1 14 30 66 22 133
29.0 2 41 44 130 57 2 2 42 46 135 61 2 288
29.5 5 63 67 166 121 8 5 64 70 172 129 8 448
30.0 5 72 79 125 134 5 5 73 83 130 143 5 439
30.5 7 4 42 66 126 12 7 45 4 69 134 12 311
31.0 3 15 20 32 45 9 3 15 21 33 48 9 129
3.5 1 13 10 7 26 3 1 13 11 7 28 3 63
32.0 1 2 1 3 1 1 2 1 3 1 8
32.5-32.9 1 2 1 2 3
No. of fish sampled 442 826 576 722 552 141
No. of fish caught 453 839 605 750 588 42

Correction facter

1.025 1.016 1. 050

1.039 1. 0656 1.024

‘3861 (P)ee % ¥ F ¥ XY I
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Table 2. Details on gill nets used for experiments.

Stretched Length of . Depth in
mesh ﬂoa%tline Hunging xll)et Thread
25 52.Tm  U45% L 47.2% 6.8 m Nylon mono,; Nos. 2
30 ” ” ” 6.8 2
33 4 ” ” 6. 8 4
37 ” ” ” 6.8 4
49 ” ” ” 6.8 4
48 50.5 ” ” 6.5 6

BRELEE
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RLICHOT, BAHEREY b 100 BALLEE S NIk BEE 24.0~26.5cm OPEIAIC DT, 30
mm HAOHEEBEREHRZRD2 &, K205 HEsh, BorEcBEECIReE T 5 g
DELNI FEH» S, PERATHTZ 0mm BAOREHEIIAE 18~35cm ThhH, BEEE
#iFRIZ 24~27cm T, ZOFRMED 25 5cm »EEFEEL 20T, KE? 2850 & 255,

R 30em fHEI £~ FO&A L NI KBIARIC DN T, BfkEY b 100 EEL LB LNz 28 5~
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Fig. 2. Mesh selectivity curve of 30 mm mesh gill net for middle-sized pacific saury.
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Fig. 3. Mesh selectivity curve of 30 mm mesh gill net for large pacific saury.
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RBAOHBRI AROEL 23N Ka L, FHADZNE BNTEER B RW0WEH5N3 M,
18~36 cm DOERFMEICHTL T HEERSE Y, FEERI ghOERY 23em HERA LGNS,
BT, EROHEANDRSBBICENT 505, HETIIZIEY 50% MELATC/E 5 Ligehiei
DU T3, 5B, COHBEO KETI127.67 Ths,

L5RoiE b PRI & RBAOMEE BRI RS > TEL N, KERADHEMIHRD E— 298
ENFZEELLT, 30 - TTTBEHLNTVS L5, KBADEBESB N EMNEL 6 h
%, Tbb, bIBNFERLR-TH3 L, EREDOB Yy <RI IKRIVERIEAL, &Y
NEAIVBAREETS, 272, BMEOKIIRZRS L, BREOBVVY viRBENARLY bEE
BEBNIVEFS,

G.3 CHELNIAKBACEREERPRHADZL I VFRICE, (F3). ChRFRRL 2¥—-28E
~NFLLEREHATI TS, UL, EROPRISBICBS T2 EBHIAL LTIV, ERED
FIEIEHBCRBUAOER (RE) »BECELIRITH S5, ¥ vOBE»L AT, BFEH
PL3TEE R 5 B RAAZ COMBID 5 545, EREOECKEATIE, BREETNML bW
THBE BB T 5 BPAEBCE L 25 OIHL T, FRATIEBERERMONERITSNT, BHED
BYHHTHERTZ b DA 0N, A—RAETIERESREZ L LILE T, REBEHALNE
kL, Ziz, 2OMBEOBEHREL B3 BEEZRL TWa, i, KEAOEEHOIEL2AH
KAV, CHRFRACEBNTIEREDESRINIDTH S5,

Table 3. Test of differences in mean coefficient of fatness of pacific saury.

Size Sex N Mean+SD t-test F-test
Middle Female 17 3.84:10. 189\ 0.126 1.854
Male 25 3.81-£0.257/ P>0.5 0.10>P>0.05
Large  Female 29 4. 6410, 346N 0.806 1.196
Male 21 4.72+0.379  0.5>P>0.4 P>0.5
Middle F+M 42 3. 8240, 229\ 13. 83* 2,438
Large TF+M 50 4.67+0. 358/ 0.001>P 0. 005>P
*: t'-test
2. ARRRIEdE

JLBAHERL T 2 IO E O, ¥ <87 2 B ECHEMMRE TEL < Kk
LTWwad, 212, 2OARENHROER2ES 120, FENEHEINT 48mm DT 6EEDR
&L, 48mm BEOBREMBROBCAICERVEETS 2om BAZTOSEEEZMNA T, £BE
OBFHEEREH S, FLOERBCOOTZOAFEREER (LT, AR EHT) 2Rk,
3, BEOERIZ 48mm BADEBORY 50% FHED 48cm T TEUL I,

FERIADMEE B MR E Z DA RHERZ R 4 WRL 12, 25mm UTOEE2ERL Tz,
& 26 cm FHILAT 2 5 AR BEHMTET T50T, ThETREL I 48cm T TOHK
B&FiC B 5 ARROTSIE & 2 OFEREIS, £ 4 225.2, 6.84 TH3, T, KEADWHEE
BiRMHR E 2 OARHRER 5 ICRL 12, AE 23cm UT CRIAREMONRSEHRCIKT T3
DT, kb 48cm FTOEREHEIICIK 2 GRMROEHE L EBREERDIL & € 3, £4
228.8, 7.69 DE» B,

PLEDHER, FRfAE RBADEHABHIROESEIITITSL {Bohids, 26cm 37043 238
cm LATOEERCH T 5 PR MBIERIERNC &, AE 0cm HIROERIENHEIRBESHIT
PREN ETRING,

— 944



WAL v <R REOME BiRE

260

240 fJ“bﬁ A
~220 ] =7 V\ﬁ/\,
2 /
> 200
) ¢ 26cm
E‘ 180
= 160
9 /
o
@
W

25 30 33 37 42 a8 55 63 72mm

100
w
>
faet
3
w 50
x

]
1] 20 30 40 50 60

FORK LENGTH (CM)
Fig. 4. Individual and combined selectivity curves for middle-sized pacific saury.
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Fig. 5. Individual and combined selectivity curves for large pacific saury.

3. REANEOEHADEE

1981 R ERAL 1TAEFFBEOWEE OBRTIE, LROBY BETORENETET 2 T EH¥HL HIT
ol Tho2RET3 D, BRAIVWEBOHEEMATsCE, BEOBREEL Y
SEHBEBAOLTICETBEINZ SDEELLNS, 2L T, 12lmm BE2EREELZ AR 114
DA - TTRERFED EFLEPES 9mm TTOMB@EHERL T, 72mm LT 11 B8O
BREONT, FERL IR 5 M EBIRE R 2 ORI RD 5 &, K6, 7 DA
ANEL Rz, KRB 18~48cm TIRAEOARMROFEHEITIZITEL {, PRIAT 223.0, K7
AT 224.3 OHE%RL, TEREOD/D 3 v (PR 5,81, KEIAG 6.15), & b EHELHENEDS
N5, 28, BPAEE%Z 19mm & U0, AERKIAFEETIR, ChUTORASOFEHENAT
BTHE5 LHEL 2D Th 3,

Wi, ByhEA% 19mm LU, 48mm BEAOBIREEBKCEETS 72mm HE3 TOMEE O]
WeRVs L, LLERLOMERFERTICERES, FHESR2DL TEHORAELT, X6,
7TOFERBE»S LER SKHEHL 12EE (&PEA 19mm, Ak 1.30) 282U T & 12, WED
ERTRL 12 BEOEBBREMRY 6 R - B % MR B & U TRL T3, 1 ERE
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Fig. 6. TIndividual and combined selectivity curves for middle-sized pacific saury using the
modified research gillnet. .
Curve A: Gill net formed by geometric series of 149, (19 to 72 mm in mesh size).
Curve B: Gill net formed by geometric series of 309, (19, 25, 33, 42, 55 and 72 mm in
mesh size).
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Fig. 7. Individual and combined selectivity curves for large pacific saury using the
modified research gill net.
Curve A: Gill net formed by geometric series of 14% (19 to 72 mm in mesh size).
Curve B: Gill net formed by geometric series of 30%, (19, 25, 33, 42, 55 and 72 mm
in mesh size).
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THEL N2 AFEBOESEII R & LI0FERTIHZSEL L, B/MED 16 703 1dem T
5 R, TEREUTTRIMAT 9.47, KBMATIR 1714 TH - T, FEWKEL 23,

1982 4%, JLEAIIFHROBEL 12H8E ORI X 2 RIE% HV, 1981 4 X FA—iHic s v T RE
HAEORERPER T, BRALPEINIZVFE, vV TR7 14 HEMAT, FEDH
TP BB L THIBIC & 2R D 2ERL RNV TREE 255, T, ERENES%
AELL, s OB OB SRS RIIC Zk LY, SMIOLEERBETHE <A Y
v (Sardinops melanostictictus Temminck et Schlegel) % < ¥ % (Scomber japonicus Houttuyn)
BERDWT Y, ZDMHEECHEEERZRD OLVREE U CHEAES fTRE¥D 5, B, &
ABEOAYEL T 254, ABKI-TRE3TH5 5 AREBROFESEOBEEBIRL 5156
BT ALY, AREOTHNTH 5 BN 817 2 AEBEOHH G275 £
T, ERARECHH 5 EBMRENRRINI 5,

5, BRTRARORNC L 3RS, ERHBREOHECHR S E2ERL, MEOKYILA
HOKE IDACDOTHRL 72, FiE% FV CABEDOHEBRCHENOEES X Y EL (B35 zpicid,
BEOHERRE, RERECHNL Y, BBEECERT 2B DERLADIHAESLETHS 5,

E #

1981 4£ 7 BT HI~8 B LA, AbKFHETERL RBRIEC X 5 AEREOABECB N THEL NI
K6, ¥ viextd 5 EERREMRERY, EHEAR X3 SRBRIEHBIT OO TREL 2.

SRR, SV - TR TIBRBIRMIIERTS L5 KiE 3Nl 48~157mm BE 10 EH
E, LOWBT SEEOBEYMAT ISEET, 1EEOCRAT 2 3KEAL, £TORERIC>
WTEBRERERT S L 58D,

Afi3 48mm BESUT 6 O BABEL 1208, EEMRIKIE 25cm M58 (FRA) & 0em
M (KBIR) E— EBASNIZOT, FRICTOVTBIRMEIMEAZHETL 77, 30mm BEEHT S
BitkEZ, PRIHET 25 5cm (K=8,50), KMATII 23em (K=7.67) HIK »-» C, WHTHE
o TV, ChRRBAKROKRS I3 EHREORNBERLIZIDTH S L EBA LN,

1 PR & 5 hRA D AR RERTE 26~48em KBWT, FHE 225.2, FEI{RE6. 84,
KB TIE 23~48cm OFETH % 228.8, 7.69 Tdh - T, WHOBEELIHRII I3 ITEL - 1208,
ZhX /By v < ifT 3 RESHRSEF LN &, KR 30cm HEOFHRIBEIHITHEHNLT
Ly RN,

INLORAERET S0, BENIIBRESREELL T, 2mm UTOREZ2EL (%
SERIERRL , BN IVWEAOFERFERL HEAOARMERE RO 2R, BMEE&% 19mm
L3 LR 18cm U EOASREBBROTEEIIHERETIZITEL < (223.0, 224.3), TEHRED/HI W
(5.81, 6.15), W ZHRNEL NIz,

PLED#ERD S, 1982 £OTHERFCI: BEL I BABRIC X2 EERT 3 2%, COREHREK
FoTELNEEE 18cm BEDY Y <fICHL T, 20FEHRCHENNEE L YR O 0RE
LUTHERMRS b LHRING,

51 B x #
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