KRR S B MF464 7 A
Bull. Far Seas Fish. Res. Lab., No.5, July, 1971 161

e v 23 A DB L OF LB R
BLNTESNTTZHEREERL BT AR

[ N A N L L N
GEPEKFERTZEAD

Information on the standard research gillnet for Pacific
salmon obtained through simultaneous longline
and gillnet operations

Kenji TAKAGI and Teruo ISHIDA**

(Far Seas Fisheries Research Laboratory)
Synopsis

Simultaneous fishing using longlines and standard research gillnets was conducted by three
research vessels in the western Bering Sea from July to September, 1967 (Fig. 1),

The standard research gillnet was designed as a non-mesh-selective gillnet (ISHIDA ¢t al.
1966), which was composed of the same number of five different mesh sizes, namely, 55mm, 72
mm, 93mm, 121mm, and 157mm. Although a mesh-selectivity curve for each mesh size could not be
obtained because of limited sample, intersection of curves can be estimated by comparing the
fork length composition for one mesh size with that for next mesh size. In other words, when
the relative efficiency of a smaller mesh goes down and the relative efficiency of the next
larger mesh goes up, the fork length corresponding to the intersection of these two curves
represents the body size at which the catch efficiency of these two meshes is equal.

The length frequency curves of samples for each mesh size were obtained by moving av-
erage of five length classes (Fig. 2). Intersections of smoothed length frequency curves for
chum salmon caught in July-August were 40.2cm, 51.0cm, and 66.0cm for between 72mm and
93 mm, 93mm and 121 mm, 121 mm and 157 mm meshes, respectively. Although positions of ob-
served intersections were larger than anticipated when designed, the ratio between those ob-
served values were 1:1.27 and 1:1.29, respectively, which were similar to the anticipated
one.

The fact that the ratios of the intersections obtained from actual data were close to the
expected ratio of 1:1.3 substantiates the belief on which the design of the standard research
gillnet were based, namely, there are a constant ratio between the mesh size and optimum
body length and also between the mesh size and standard deviation of mesh-selectivity curve.

That the actual intersections shifted to the larger side than the designed values seems to

be a result of the fact that sockeye and chum salmon caught at that fishing operations were
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*x Present address: Hokkaido Salmon Hatchery, Sapporo.
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immatures: The fatness of immature salmon are smaller than that of mature salmoa used for
designing the standard research gillnet. In this connection, the intersasctions approached the
designed values in September when ths fatnsss of fish incrzaszd. Th= iaterszction oa coho
salmon, which are generally fatter than chum salmon, caught in July by 121 mm and 157 mm
meshes was 59.6cm. This obsarved position was bias2d to the smaller sid= compared to that
for chum salmon (Fig. 3).

The length composition of fish caught by loaglines was similar to thoss caught by the gil-
Inets operated simultaneously with an exczption that loaglines caught no salmoa l2ss than 35
cm in length (Fig. 4). Examination of the lzagth compositioa indicated that in order to sam-
ple salmon smaller than 20cm such as age .0 sockeye and chum salmon, n=t of smaller m2sh siz2
than 56mm should be combined with the standard research gillnat. Except those small fish
mensioned above, the length compositioa of samples collected by standard reszarch gillazts aad
longlines well represents the actual leagth composition of ths salmoa school fishad.

The ratio of cacth per uait effort of gillnets to that of loaglin2s op=zrated simultansously
at the same station varied considerably. Thus catch per uait effort for a single gilln=t or
longline set may be a poor index of the deasity of the salm»a school fished (Table 2),

Feeding indices (weight of stomach contentsx100/body weight) of sockeye and chum
salmon was higher and the percentages of empty stomachs lowear in the evziaing thaa in the
morning. There was no difference in the fe=ding indic2s or psrcentag: of empty stomachs
between salmon caught by longlines and those caught by gilln=ts when thes two types of gear
were operated simultaneously (Fig. 5).
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Table 1. Frequency distributions of fork length of salmon by mesh size of standard research gillnets.

(=)
ro— N =
Species Sockeye salmon Chum salmon Coho salmon
Month July—August September July—August September July
. Mesh
F\\f,\‘sﬁe 55 | 72 | 93 [121|157| Total| 55 | 72 | 93 |121|157| Total! 55 i 72| 93 |121|157| Total| 55 | 72 | 93 |121|157|Total| 55 | 72 | 93 |121|157 | Total
22 cm 1] 1 |
23 4 4 |
24 3 3 l
25 1 1 |
26 1
27 | | | |
28 | ! | Tt
29 | L " »*
30 AT 4 2 2 =
31 2| 2 4 1 1 4] | ‘ 4 | o
32 7 7 1 1 |12} | 12 |
33 8 8 1 1 1 | 35 ; 35 { B
34 15| 2 17 | 1] 1 2, | 48 3 5 &
35 18 18 | 1] 9 10 | |54 | 54 4 5 A
36 8 1] 9 9 1010 2 40 8| 50 8| 1| 1 10
37 8| 2 10 | 4|12] 4|1 21 \ 1129/ 5 35 | 2]18] 2| 1 23
38 1110] 4 2 17 | 1(10] 4 15 0 (10 1] | 11 16| 20 36
39 1 5 |1]12]13| 1 27 | | 4] 3 7 | 1|11|16] 5 33
40 3| 2 5 10| 7| 2 9 | | 1]15(17 1| 32
41 3 1] 4 7062 1) 16 | | 1| 4 5 7 13
2 1 1 1 6|1, 8 ‘ 1I | 1 1] 4 7
43 1 1 1| 3| | 41 |29 11 1 1
o 3| | 3 ‘ AETETY AR 1] 3 4
45 ‘ 3] 4| 1 8 3] 2 ‘ ‘ 5 | 324 2 29 1| 6 21 1 1)1 2
46 | 1 7 8 | 1 S RIEEN ;7515 ; izz 8| 3 11 , 1 1
47 2| 6] 1| 9 | 1] | IR 6,21 1 28 o) 1) 1)1} | | ]
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Fig. 2. Length frequency curves smoothed by 5’s. Arrows point estimated
intersections at which relative efficiency of the two meshes drawn
side by side is equal.
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IFig. 3. Mesh selectivity curves for chum salmon and comparison of intersctions
on design to actual intersections estimated from the catch data.
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Fig. -£. Comparison of leagth frequency distributions of salmon caught
by longlines and standard resarch gillnets.

FFER=ZHFFICONTHSE, FEMIRED 7 ~8 IR EINLOOFESIT, FICEHE 1 £ &iFE2
EAIT X - THRESN TV, KEMBEO®— FiE, @¥ 1EETIE 39em #{ifk, i 24FEHTE 50 cm #j
BicHD, TEMESOEEMBEORE 4dem JiEO & AHITH - 70, it ULIEAD REMKE (X 12hiE
KOKEHR & HiXT 5 &, 202N EHEINIR K< —H LTt Ex 5, HAEPILER LML, 25cm~
70cm OKERIICAS 447 « =2&[OMDIRET 502 AL LT RIS, COWERBRICIN
12, 7 ~8 ADUiPE L4 - 2D ~N=W AT LROKERMICAD, oRERBRICEEN S A8
FEHEMAEER LEIC L - THICIRESNEZ MNP LD s cd3 D TR, ZoHR LIk - THE
XN RADEKEMROIESS, RKHICH L THEBI NI A S HIC K B IRERADKEMEON & H73 D &
CHPLLTWIZ Eh 5, HEMNRD ELFEbNic L HliEl, 208, INSOERICED SNIKE
* ﬁw%ﬁt’mMelu.ﬁﬁmﬁﬁﬁbW@KKwaﬁ ﬂm mnmhntzﬂmﬂﬁM®§Mu

HSWTH D, TsiciBii Fig. 4 1, HEBIRGEATEbNIE P 525D O 1 EOTHEMOER S H
T, HULBEIRA B HOORFEEDORICE SN TR TOBERNCE SN TS,



170 K 4 B K
HIB OB, TIROBOBMERIL LIz bDTHEZEEADCENTEETHS D, FICHEE 1 Ff i
2R EDEBHROADMED, B2 EADKEMKOE— FORMER, HUBERLIBATHOERLT
FL—HLTHBY, BREHOEL TV EZNLORHAELCREL TV LD EHIMTE T ENTE S,

WU AR S 2 A L DREHKROEED TN 2 b0, NEWEKEDBACAD SN, TOME
3, COBMETHEMINIBAOOMMBRRY, (KE 35cm RITFO/NY~ =44 iT5h LTS - 72 72ic
L bDLEEEINS, FEMEED 9 HICES NN =¥ r R0 Th, REREZEboEEKD
K& SICHET ZEREAIAMICEEY Sitc, Tb b, 90O LIMTIRGEE 1 EH « 2FEHDEDITHTO
FEapfESh, ZOEEERDEKEIR 22~25cm Th-7ed, COMETHEMAINIRALTHLTR, £
DUFFEOFaE T 2 ENTES, TREELERDIBDO 3dem PTObD S MELEFEL -7, T
DINBIAR = 1T T B3 A TS D DN ZRDUE D - 12 xR T, 9 A0EAD, MUMERE B EDOE
AKiCEOTRD SN 1R - 2ERDEEMRO T~ FOMEPHKROADOMER, MREHOZLS
OEMAENBNICRELTORERMLESZTHA I, I AERDE— FPADNER, 7~ 8 AFERICH
NT 1~2cm KREWHABE-TED, WHEEERTE E—ABFOBHHRETREVD, CoHORE DR
RERMLTHS,

vaFsrORad, BALbIEKE 35em FIRITO /N v o3 icst LT EO RS RE D S 2R 1
i, HUBEARL G EOEAOEEMEE L —FKL, &BICTRABOKEMROEHE L CRELTH
fekZEZ N3 (Fig. 4, HAEMPIPLEDO 7 ~8 Al Iy o¥rid, 1FABIU 2EMTS MK
ESTHY, Zhic 3EMd KU AFRORMED BTRA LT, 1FM& 2ERD RKEMKD £— F
E, #1F¥h 36cm FiEBLY 456~50cm THO, 25 DEEMBO BT 41~42cm (TfE LT/,
148D 34cm PITO/NY Y a4y icidd 3 32 SHOEMEMENSEL -7 L3, T~8AELIcBNT
bREI NS, FERHREDO I AERICEOTHRICGRD 5N, HULHICE > THE 21~27cm O v oy
0 FERDBHIEI NI DI LT, BABHTRBESNEL 572, I AEXDEKEMRR A 7T ~8 D2 &
Bz, 1FERDE— FP 1FML 2EHORDMER, 2cm FIBERSVANE -TEY, CofEox
RPFOREERM LT,

PlEDC oo, FAAAEER LMEICE - TRES Ny - = 2D EKEMKIE, SRABHOEEMB O
WAEDTOISAETALE MM LEBS, 2R ALHLOEED, 4KE 35ecm P EDoboicy LT ffEok
EXCET AR LSO E BISN S, BABOICE T KIE 35cm DITO/NEY 4 « = 2EFET 212
Wicld, CORBETHEALALDODOMHNTHAEYTHD, HOKEE, HOKEE, FARAOKI W EDMEK
DK E S ORREICEET 2 FHE AR T 2 48036 2 (FRENCH 1966), 4BIHEMHRED 9 JicBiT
3, BARHOTEBESINE L 7o fE 20cm AON= 4 ifgiE 0 ks KU v o4 0 4EHSTRH Fl et
LIk > TEES Iz, Z£HAROBE (Table 1) ickhid, #hid 55 mm HEDMWick -TE SN
1T EMhhb, 55mm BZOFEETHERAINLENEETHD, LT IhoD/NEYy4 « w2,
HEIREOREZWCETHKELALIAIKIE ST, BUWHT 55mm HECRWELALT LDEESh3, 207
W, 9 AVIFTOROEIAD S N =¥ ifE 0 RSP v oy 0ERDSC OFEHRICHBIL T b E S h s
VS ER, REEACBOTRERD SNIX=YF Tl 0 FaP Y 0¥y 0 EHOKEMRY, HRIEFO £+
NICHERTEDREREDRY A - T ier b0 SARAHTH 2, ChoDEEBRFT AT, 4%H%ED
MNEOEHEOWEMAAEDOE TRAET 2LEIND B,

BRI ORI 0 RER OB

HREFOEMREDO—{MARDLT DL LTHAS HEY 0 RS 2, §ldO & 5 1T g
LB LR LDIE, T/NMOY Ty « w2 iCHT 2HBEERGE, TCIKEET2RBEIEOARER
ROIECRIETE B &b o, T TH—GRABICEFCMEL IR ILBE B THOHABNE
Y EERKO LD, bLHE —EQMEAERTLLIEF, TNRINSDELZ 2FOMEDRD LadH &
DT LI ST, BEMHEOENBEOMBMNAIFEICIE S, E2RAMIC, TNEFNOEMB YD RER
s, W RE O RMIREE RN ZE L TRET AL LA T A LICbb, COLSEEL Hicks



Table 2. Salmon catch per unit of effort at simultaneous fishing by longlines and gillnets, in July through September 1967.

N i 1 3 Fishing| Direc- . i~
Cruise| St. No. Dk Gea:* Location Catch per tan (or hachi) by species _ lime g oy Ratio of CPUE
Lat. Long. [Sockeye| Chum \ Pink l Coho Chinook| Total | (srs.) | of net Cn/Cy an/clti Cne/Cy
7.28—7.29| GN |56—30N| 160—00E | 0.50 | 1.24 o o o | 174 | 123 | 2r0°
E1l 17997929 LL |56—30N|169—00E| 0.10 | 0.54 0 | 0.02 0| o6 | 09 | — | 264|019 ) 0.2
8.3 —8.4 | GN |56—56N|165—52E| 0.22 | 0.14 0 0 0| 0.36 | 1.4 | 56°
E2 |g4—84|LL |56—56N|165—52E| 0.12 | 0.54 | 0.02 | 0.02 o| o7 | 19| — |05 | 009 005
7.31—8.1 | GN |56—29N|176—00E| 0.12 | 1.00 0 0| 002 | 1.14 | 13.0 | 225°
W1 1§1—81|LL |56—29N|176—00E| 0.10 | 1.32 0 0 0| 1&g | 12| ="| 08 | 0.07 | 0.05
8.8 —8.9 | GN |58—02N|172—25E| 0.40 | 1.20 0 0| 003 | 1.63 | 13.0 | 45°
W2 18989  LL |58—02N 172—25E| 0.66 | 1.70 0| 002 | 002 | 240 | 14 | — | 068 007 ) 00 ty
'8.9 8.9 | GN |58—03N|172—24E| 0.07 | 0.10 0 0 01017 | 25| 112° 73
yar | 37|89 —8.9 | LL |58—03N|172—24E| 0.27 | 1.97 0 0| o003 | 227 | Lo | — | 007|008 003 A
8.10—8.10| GN |58—03N! 172—24E| 0.07 | 0.17 | 0.03 0 0ol 0 | 29| 4° N
and | W4%|310-810| LL |58—03N|172—24E| 0.37 | 1.63 o | 003|003 207 | 15| — | 018|007 005 3E
8.10—8.11| GN |58—00N|172—32E| 0.13 | 0.50 0 0| 0.03 | 067 | 1.7 | 45° e
Aug.| W5 g1 811| LL |58—00N|172—32E| 0.20 | 2.47 0 0| o007 | 273 | 09 | — | 0% | 002002 &
8.16—8.17| GN |52—43N| 167—55E| 1.53 | 1.23 0| 0.10 0| 2.77 | 12.2 | 203° S
W6 §17—8.17| LL |52—43N|167—55E | 1.20 | 0.43 0 0 0| 163 | 13| — | 170|018 ) 0.4 g
q1 (813-8.14) GN |59—3IN 177—20W| 0.36 | 2.56 0 0 0| 202 | 94| 10° | pos | ogs | 08 B
813—8 14| LL |59—36N| 177—18W| 0.46 | 0.90 0| 002 | 002 | 140 | 38 | — ' : S
o |818—8.19| GN | 62—0IN|177—20W| 0.28 | 4.00 0 0| 0.04 | 432 | 93 | 65° | ;g5 | o1 | 020 2B
8.18—8.19| LL |62—03N| 177—40W| 0.50 | 1.86 0 0 0| 23 | 46 | — : : : RO
b3 |8.19-8.20| GN |61—30N| 179—00W| 0.62 | 0.94 0| 0.02 o | 158 | 98| 10° | geo | oon | 005 om
8.19—820| LL |61—25N|178—53W| 1.37 | 1.30 0 0| 003 | 270 | 38| — : : : Nfe
H4 |8.21-8.22| GN 59—30N| 179—00E| 1.06 | 2.18 0 0 | 0.06 | 330 | 10.0 | 200° | 5o | o35 | 010 B
8.21-8.22| LL |59—32N 178—49E| 1.08 | 2.38 0 0 0| 346 | 38 | — : : - =
9.26—9.27| GN |56—30N| 165—58E| 1.56 | 0.18 0 0 o | 174 | 137 ] e
E3 |9.97—9.97| LL |56—30N|165—58E| 0.48 | 0.34 0 0 o | osg | 13| — | 21202016
9.24—9.25| GN |58—00N|172—30E| 0.48 | 0.54 0 0 0| 1.02 | 143 | 135°
Sep-| W7 19'95 925/ LL |58—00N|172—30E| 1.00 | 1.36 0 0 0| 236 | o9 | — | 043 | 003 ] 0.0
9.25—9.2%6| GN |57—02N| 172—29E| 0.42 | 3.68 0 0 0 | 410 | 11.6 | 225°
| W8 926926 LL |57—02N|172—20E| 0.48 | 1.88 0 0 0o | 23 | o8 | — | L7012 015
* W 3---Evening operation, W 4 ---Morning operation
#* (G N---Gillnet, L L---Longline
#** (C,...Catch per unit of effort of gillnet, Cu--Catch per unit of effort of gillnet per fishing time 5

C;---Catch per unit of effort of longline, Cy;--Catch per unit of gillnet per fishing time
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Fig. 5. Comparison of feeding indices of salmon caught by gillnets and longlines.
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