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Fundamental Studies on the Phenomena of Stick in Gill-netting (VI)

The dynamic force of the fish swum in to a mesh

Katsuaki NasaIMoro

Abstract

From the movie films of a rainbow trout stimulated by electric schocks, the loci of the
center point of fish motion were measured exactly, and the velocity and acceleration of this
point were calculated. The dynamic force of the fish swum in to a mesh was estimated
from this acceleration.

The results obtained from this experiment were as follows;

(1) Although the maximum velocity and acceleration of the fish were fluctuated (body
length; 16 ~ 30 cm), the former was about 14x 10 cm/sec and the latter was about 24 x 102
cm/sec?.

(2) The dynamic force of the fish swum in to a mesh was estimated as 2~ 3 times of its
body weight.
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(Laboratory of Fishing Gear Design, Faculty of Fisheries. Hokkaido University)
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Fig. 1. Shematic illustration of apparatus for experiment

C; 8 mm movie camera L; light for illumination E; electrode for stimulation
S; switch W; water tank F; flash light T,

transformer
A; source of electricity (alternating current 50 cycle, 100V)

ERERBIUVER
ERHEBE R 1RGO EEEEF 2 M2 Fig.2, Fig.3 KRT. I nENIEROBES Table
1IFT, YOAGKE bRIBNEZON S LARRCMT LS CESTIC 25, $17, HEE
EEERELSE DT & b>67k1§®ﬂt§ IV HEFRHBLTNEB#EEINS, UL, S

—
0 10 20(cm) 0

10 20 (cm)
Fig. 2. Fig. 3.

Fig. 2. The locus of the center point of fish motion by the stimulation of the electric
shock (rainbow trout, body length 26.0 cm) 8; start point

Fig. 3. The locus of the center point of fish motion by the stimulation of the electric
shock (rainbow trout, body length 30.5 cm) 8; start point
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BIOMBEEEESICIZ A S BBz LT WL 3 Th 3, AIEEIL IS BICE-S S kB
o TR, BEICHTIRIZINT—ETEOMERM 0.7 B 12, FEEEA THLES?
hae 53 CORMBIRABIR L » TRIZ - THBH, 5°C Tid Table 2 TR T & 5 iR R Bt
K05 ERot, T, BEEREAC —RD T 3RET 365X Table 1 BEKRTR S X5
T, 0.3~0.5 ez -1z, ABROESHEFD & EBRE & B U - IEMER RY, T h b & BATERR
(1/32-Sec) NDEHEL 2RO THEE L Ulr, RICOFEED & HEHMB 2 1 3 BUNSRINO Y
TR ERD TIEEL Uz, ZOREF% Figd, Fig.5 KFET. BUOBAEEIZBELBEMELS
%K 0.2 %, BOOEBAINEEZ 0.13 HTHT S, ZDX5IRUTHBEHFIZOVTRO 2 BIHE

Table 1. Experimental results

+ 8 - RY) S w k3]

5 15 |3 |8 o 5% |EE.E9|EE. ¥ 389

¢ | 28 | 27 | 8w |Bnf| 538 |oBEE) |oBE.0| 322

e L S ~ |EEg| 28 | 3°EEE | XERS 828

18 |8 | % (EsS| EgS |REWwc | §EHES| =Eo

B & | & | & |8FT |83 |wHES |mEdT | =
1 30.0 7.6 3.9 290 160 2050 4.5 7 18
2 20.0 4.2 2.2 70 105 1280 6.5 14 10
3 26.0 5.6 8.0 170 202 2360 4.0 16 12
4 34.1 8.0 4.4 460 179 1540 3.5 18 11
5 32.8 7.3 4.2 420 173 2390 5.0 6 19
6 16.5 3.1 1.9 40 192 4870 4.5 8 9
7 23.2 4.8 2.7 135 o8 2050 3.5 5 12
8 23.9 5.2 3.1 125 77 2100 3.5 7 1
9 85.7 7.7 3.9 470 135 1790 4.5 10 15
10 30.5 7.8 3.9 450 144 1670 4.0 19 10
11 18.8 3.8 2.1 70 96 2360 2.5 14 _
12 16.7 3.3 2.0 50 195 2820 3.5 7 13
13 25.4 5.3 2.8 170 225 2690 3.0 26 —
14 16.4 3.5 2.0 400 128 3070 4.5 12 —
15 20.0 4.5 2.5 70 167 1670 5.5 7 —
16 30.0 7.6 3.9 290 125 2560 6.5 4 20
17 28.0 5.6 3.0 170 163 3100 3.5 — —
18 32.8 7.2 4.2 410 186 2310 — 15 -
19 21.1 4.9 2.8 120 147 2130 — 7 —
20 25.4 5.3 2.8 170 - 1280 — — —

Table 2. The latent time for execising in electric stimulus

No, Bod%; rl;le)ng'l:h Body( g\;relght Laten;:s :é)me
1 30.0 290 0.46
2 18.5 80 0.48
3 26 .0 90 0.51
4 23.0 280 0.51
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Fif. 4. The velocity and acceleration of the center point of fish motion (rainbow
trout, body length 26.0 cm, was stimulated by the electric shock)
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Fig.5. The velocity and acceleration of the center point of fish motion (rainbow
trout, body length 30.5 cm, was stimulated by the electric shock)
Solid line; velocity Dot line; acceleration

BLERLOBFRE Fig. 6 iOFRT. SRMGKICE TRIEMIZD 2 HYEEIT 3, HGEMAKIL L3
LEIHENT ZEABR LN, AE Licm) & 3HE Viem/sec) &t OBFIR (1) X E LTRINS,
V=0145L + 140 (1)
& 25cm BIROATIREEERESL TH oM 03 BT 144em/sec €223, T DORET Ttk
IEEEER R L b 30~50cm BEIL T3, & THsNIBAHEER Blaxter® HEEL T 348
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Fig. 7. Relation between the body length and the maximum acceleration calculated

LI T B, RICMEEL FEEORFRERLIIDON Fig. 7 Td 3. ROFRICIZERAL
DT, BRAMBEEGESL TH 5 0.13 BTEIMEE (o) oW 2.4 223, 4, ROREE
M EU, KFTa EESMEEESL HAORBERNE Ma L UTRINEDD,
B AIIADKED 2.4 SR/ 5 LW, COEIRER BFETREL MBS IZ—&T
5, FMETI, AELBHICERML Th 5 BADKBITEEET T Livd» TRAMNHES, RED
CONBRHINIR 2 ARER AR TR TITAEEERINS, CORKHKRESD
THRAUVHEERE N> TEIN AFRCERCL> TRINEFRENA L L OVE
L2 bDELEABND, &, hE 56.1cm, A% 3.0kg DL o ¥ 5 HHEERS (160mm) THE
ANTHEEBHRD A SR L Th SRl L 1L 3 3 TieEir R 8.4m LHEEINZOT,
{ohick aHEEE BRI L AHEHELRFT IV &, BETIE 542kg-cm, %ETIT 5.4kg-cm

Eh, AVBEICHILIED 53 DRECAEDLINAICEZ ADEEZL LN,
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