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A Non-selective Drift Gill Net for Pelagic Fish on the High Sea*

Kenji Seimazagi**, Shoichi Yamamoro***
and Toshimi MEGURO***

Abstract

Since 1980, during the periods from early June to early August, biological and oceanogra-
phic investigation have been carried out in the North Pacific Ocean to study the pelagic fish
community, by using a research drift gill net. It was important to obtain unbiased estimates
of relative abundance, age, size compositon, etc., of the pelagic fish community. This paper
analyzes the results of the 1982 experimental fishing operations which used the research gill
net (Mesh ; 19, 22, 25, 29, 33, 37, 42, 48, 55, 63, 72, 82, 93, 106, 121, 138, 157, 179, 204 and 233
mm). The net was modified from the non-selective gill net proposed by Takagi (1975).

In this experimental fishing, it was the rule that the same number of tans of nets be used
for each mesh size. For each fish, the mesh size in which it was caught, as well as the species,
length, body weight, gonad weight, and sex were recorded.

Mesh selectivity curves from Ishida’s method (1962) for mackerel, sardine, and Onycho-
teuthis borealijaponica (Okada), were estimated with good accuracy. In the case of flying
squid, length frequency data indicate the presence of two modes. Therefore, the selectivity
curve for a 63 mm mesh net was estimated separately for small and for mediumsized squid.

Clearly, differences in the selectivity curves were found between species and between
length groups within a species. However, the selectivity curve combining different mesh
sizes in a geometric progression shows fewer changes according to body size.

The coefficients of variation for the mean of the compound relative efficiency for O.
borealijaponica and for the sardine were 16.33 and 11.28, which were slightly higher than for
other fishes. These results do not negate the view that combined meshes in a geometric
progression provide the most uniformly efficient selective gear for fishing.

At present, combined meshes with sizes forming a geometric progression would be most
suitable for providing uniform efficiency in catching pelagic fish on the high sea.
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1977 056, Eip O AR oA+ 5 BBEHEOLR, BRERE, BBVREELRE D
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Table 1. Details on the research gill net used for experiment.

Stretched Length of Hunging Depth in Thread
mesh(mm) float line(m) %% net(m) Nylon mono
19-25 25.0 U45L.47 6.8 Nos. 2
33-42 ” VA ” r 4
48-93 50.0 VR ” r 6
106-157 ” Va4 ” v 85

179-233 ” VR ” » 10

- RN EERH

WEEsH — EHARK
COREAEC L THEEOFED L hiBEEREYHEEL, HHBEOSRBREMELR
i,

HRRUEE
FERIEICNT M E BRI HROKER

<. 108212 A TELhAEAREI OV, MIEEROEGEEA 50 BEL EORRXE 35
~39cm OFE X AV (F2), 82mm BAEXNT5EEBREBREROALEA, H2-AD X
SiHEXIR, 82mm BERHT 5~ Ao REAREERL 28~50 cm ¢, BAAROSBIX
35~39cm THhotz, ZOFEHED 3Tem ¥ BBHhE L 2T L, BREGRLIMBAOKET XD
“KAE" 12451 LB,

<47y N1 A TCEEIhEABOWT, SEHE 14~ 1Tecm OFWIEL - BHEH
BGHHEEYESCRLE, ZOEBIKoV-T 48 mm B E&ORIRMHERERDAL A, R2-BD X
S IcHE IR, ok, ABOEMEX - 8mm BELEREL L0, BAYAKELLSE
LR > THROTELD LR E, BIREIBRERDPT LD TH S, ARNL 48
mm B & OWEGEEE 18~2Tcm &b h, BEGREEOFRHME23.2 cn ¥ RBHER & 2
T L KEE 453 &b,

A4 H: Bl CABIREINL 21 AR AR LT, 200 XY b HIE L bREE 17
~%cm © BAJMBEER YR 4CRT, 2hyb 55mm BAINT5EERIRMIRERDS &
R2-Conk>rHEIhi, AR mm BSORERMRINER 16~27T5emH > T, &
BHERIZ 2lem & R Xht, AEDOKEIL 382 TH 5,

Table 2. Main size composition of mackerel caught by gill nets of all
mesh sizes at station 8212. Numbers are correct values.

Mesh size in mm

Fork length
m em 55 63 72 82 93 106
35.0-35.9 2 2 21 30 8
36.0- 3 3 33 49 19 2
37.0- 2 3 34 55 20 1
38.0- 10 49 25 4
39.0-39.9 1 6 29 13 2
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Table 3. Main size composition of sardine caught by gill nets of all mesh sizes at station

8211. Numbers are correct values.
Body length Mesh size in mm
in em 19 29 25 29 33 37 42
14.0-14.4 1 14 109 5708 1146 44 2
14.5- 3 51 8733 6546 81 4
15.0- 1 5 46 5433 6274 139 7
15.5- 1 5 11 275 2018 190 9
16.0- 1 2 273 190 7
16.5- 2 55 146 12
17.0- 1 2 190 34
17.5-17.9 4 59 25
1004 A Q=@ W=t
© 35.0-359(cm)
o ® 36.0—
a o 37.0-
™ 380-
501 7o 2 39.0-399
®n
/ 82mm AN
OJ —o0 o 22 \‘M_.TA o e
30 5 40 45 50
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a ®145- 4 ® 180-
— A? a150— o 019.0-
® 55— = 200-
- 50 216.0— . 5210~
by ¢ R 4165— y & 4 220-
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Fig. 2. Mesh selectivity curves for four species, estimated for the research gill net. Symbols
show length groups.
A: Mackerel B: Sardine C: O. borealijaponica D: Flying squid (S) E: Flying
squid (M)
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Table4. Main size composition of O. borealijaponica caught by
research gill nets of all mesh sizes at all stations. Numbers
are correct values.

DML Mech size in mm

in em 42 48 55 63 72 82
17.0-17.9 22 29 2 1
18.0- 17 30
19.0- 15 33 31 1
20.0- 6 29 58 6 2
21.0- 2 24 7 35 3
22.0- 9 7 81 2
23.0- 2 8 13 1
24.0- 2% 122 19
25.0-25.9 9 80 35 2

Table 5. Main size composition of flying squid caught by research gill nets of all mesh
sizes at all stations. Numbers are correct values.

DML Mesh size in mm
1n cm 37 42 48 55 63 72 82 93
16.5-16.9 12 49 23 7 1
17.0- 24 64 41 14 4 1
17.5- 28 71 51 25 p) 1
18.0- 21 45 57 27 14 2 1
185- 8 36 66 32 16 3 1
19.0- 2 22 64 26 17 2
19.5- 20 60 35 23 3
20.0- 8 37 30 23 p)
20.5- 3 25 27 29 5 1
21.0- 2 8 21 25 6 1
21.5- 1 4 15 27 8 9
92.0- 1 p) 15 23 9 2
22.5- 3 19 33 14 4 1
23.0- 1 28 54 20 9 1
23.5-23.9 1 33 82 25 18 1

THA K Kl CHAENFRERAFRCL VBOhHER 1T RTHDL, ZhHLOBREALRI
L7100 R4 b oNEEERIE, 2em 0N XVvE— FREL &AM 15~25 cm T
BotenT (FEH, cofBICOVCGEREBBOREXRALL, LirLl, HAER20mm %
Bl Tihl EoGERCRAERED ANEM~PA LA Thic, D, 20 cm LT OB
OUNREFTB) &, hUlLokRER (bR EHTH) KRKFFLTC, B4« DERFCOWTE63
mm &5 RINEHME Y RO EZ A, K2-D, EofiEsrBoht, EX»H 63mm H
ST A ABORERE I/ C 14~33cem, hE T 15~325em ChH-T, REBNERS

— 92 —



d K K & % # 35(1) 1984

%425, 232cm & Hir b, KEIZ3.97T KU 348 L7k,
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Fig. 3. Composite selectivity curves for six species. Mesh selectivity curves for pacific
pomfret and pacific saury after Shimazaki et al. (1981) and Yamamoto et al. (1982).
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Table 6. Comparison between composite selectivity curves for six species, average of com-
posite selectivity curves, compound relative efficiency, and K (on the ratios of optimum
length to a given mesh size).

. Average of composite Compound realtive
Species Length (em) selectivity curves efficiency K

Mackerel* 10-70 197.4 5.35 4.51

Sardine** 10-30 147.3 11.28 4.53

0, borealijaponica*** 9-55 167.7 16.33 3.82

Flvi e M 9-55 262.5 3.50 3.48

R I 9-55 2700 350 3.97

. L 7-52 267.0 2.97 2.68
Pacific pomfret*

S 7-52 221.6 6.98 2.44

. L 18-48 224.3 6.15 8.50
Pacific saury**

M 18-48 223.0 5.81 7.67

*Fork length **Body length ***Dorsal mantle length
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Fig. 4. Frequency distribution of various lengths of pacific saury caught by the research gill
net. Blackened columns show frequencies of those caught by gill nets with mesh sizes
of 19 and 22 mm.
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Fig. 5. Relationship between optimum length and mesh size, for six species of fish.
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