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On the Behavior of Net Fishing Gear ascertained by Diving Observations - I

In case of a small sized Trawl Net
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Abstract

The aim of this study is to ascertain the behaviour of Net fishing gear submerged in the water
as well as that of the fish schools against the gear, by means of diving and camera snap
shotting.

Basing on the 12 times repeated experiments on board the training ship of our Faculty, named
NANSEI MARU (83 ton, 400 P. S) the present study was carried out in October, 1984 and in
May, 1985 at the sea-front which is 38~62 m deep and situated on the ocean lying west of Tane
island.

The behaviours of Net fishing gear under the trawling condition and those of the fish schools
on the point of entering the gear were snapped by the low illumination diving television cameras
attatched both at the otter board and at the Net mouth. The results obtained were as follow :

(1) The figure of the otter board at the commencement of the towing, showed a slight
slanting one, turned a little inwardly at the horizontal view and ackwardly at the vertical view,
being influenced by the drawing force coming from the upward and insidely directed workings
of the towing line ; the Net trawling velocity being 2 knots, without any amount of wavering
motion, being stable as thoroughly as possible. Net mouth was kept open regularly, wavering
was reduced to almost zero. The hanging chains attatched the fishing line became detatched 5~
10cm from the sea bottom, showing the figure expected to appear on the design.

A big amount of smoking mud was brought up out of the hanging chains, the iron balls
attatched both at the fishing line and otter board, which prevented the fish schools from

escaping out of the net-mouth, thus promoting the catching effect of the trawl net.

*! FBM604EI0A, BAKEERXKFARIC BV TOERER L.

*2 R B RZFKELIEEMBEEN (Training ship “Nansei Maru” Faculty of Fisheries,
Kagoshima University, 4-50-20 Shimoarata, Kagoshima, 890, Japan)

*3 IR B AEKEF R EEMRE (Laboratory of Fishing Gear, Faculty of Fisheries, Kagoshima
University, 4-50-20 Shimoarata, Kagoshima, 890, Japan)




102 BERBAYKEFHLCE H55H 15 (1986)

(2) In the experiments carried out in May of 1985, the number of the fish observed was nine
near the otter board, and fifty in the vicinity of the net mouth, respectively. Almost all the fish
kept themselves swimming 30~50cm in front of the fishing line of the net mouth, showing the
same direction as that of the Net, for a long time. Of these fish, such big sized ones with fork
length about 70cm as Thick lip bream Plectorhynchus pictus and Rock bream Oplegnathus fasciatus
made tumbling motions just above the fishing line of the net mouth, and then transferred
themselves into the Net while the small sized fish were threatened by the tail movements of the

big sized ones to be induced into the interior of the Net.

AHFRILAKFICH T 2 BREOBEE ANEOXMNBITE 2 BKBEROCRRIC L HBEE
U EEANC KOS AICL, BANEOABBEERHTSL2BNE L THETSILOD
TH 5. SEIIBISIELOEOHERE, BTFREHBRICENT, R¥EFEFMEENL (83
kv, 400 P.S) Ik bu—VEDKHPT LVEREZITH, BERELEE Y I —KR—-F
(B&FR 0. B) MO BHER CRBOMBITHORAZEH DO TZO/RITOVTHE T 5.

WxRFE

FBfN594E10818~19H R U'IBFI604E 5 A30H ~31H, BFEAAH S &, KEE38~62mIiC
BOTEHI2EORMER%T> 72 (Fig. 1, Table 1,2).

EERVER IR TE, EEIDE, BEEICSDESERINTVSEY, Ptk TIdES
DEVVNUDEREE L V2 2 RARESHEL TV5D. BIISIEI0R DEERTIIBERICKE
80mDFE L 1-WHENSTER I N THY, FOMEITWRER L BBREDOT ¥V M7 ABMHH
SNz, IBA60AES BDERTIE, EROWELBRIAOhEhL 1205, MSVWEREHE
0 ARAHEDOTFEZRERL 12,

KRNI 6 IEM T, £ EY ORI IZIFFMIS. 2m, YLFHE18.9m, ##6.5m, R
815.7m, ZMWOEHSE X050, KIF#EI0m, £#H54~60mn, HIZHH» 2 HIZFEFHD
8161, 5kg, WFHOULBENTI. 8kgDRIMHEMFE DB ba— FVTH S (Fig. 2).
ZOME—RICAVSNTVAEEMTIIE L, B S pIbEERKS T ORI RREN L
FICBR LT F = — v ETROMMER"""LA—0MEXEBEL L olT, REHRICHBY
BUFMIcUDZTA vV T T4y (BBFF.L) OBEFESXH10em& 725 & 5 ITRET U 2.
O ba— VIR 4m, KED IEROT -7, BE1.3m, M0.8mOEE D O.B,
Ex80mOFARVESIOMDAIy bRV A Y Mz k0EEINTVS (Fig. 3).

EBRFHEIE 0.B RUHOBRBREABROABRRZKF TV A X FICE0BET 5 EHIT,
BRSO HB T BEN, BOBEIRY 0.B OHBIC OV TEHBIKEARIERT- 2
(Fig. 3).

KB TV AAFICEBBEERE, T O0BROVTWEKFHAT— TV A 2X 7
(OVS-300F-N %Y, #BkEGERKKK) 27— 7 2@y vy 2 V3L, a—F%235
Lizhssd O0.B ISR ® TE U (Fig. 4~5, Plate I). 728 0.B 3EE% & U #
BHiIcd s - oaaREL2EL 2. BOMEORKICIEKFERE TV # X5 (OVS-315M-N
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Fig. 1. Contour map showing the track of TV camera-observations off Tanega
Island.
O------ O : Observation on 1984
®——@ : Observation on 1985

Table 1. Result of the towing experiment on 1984.

( October 18, 1984)

Throwing net Towing net Hauling net Observation| Weather
Start End Start End by TV camera)] Wind
Point Point C. Co Point Point Parts direction/ Note
Time Time Warp Time Time Start time | force
. (hour: min.)|(hour: min.)| Depth |(hour:min.)|(hour: min.)| End time | Tidal
Towing Depth Depth Depth Depth (hour: min.)| curent
No.
depth/
direction/
speed
(m/°/Kt)
30°-36.6N 180° 30°38. 6N 0.B b
()] 130°-51/7E 140m 130°-50: 7E 12 : 22 NE 5
12 : 07 12 : 22 12 : 55 13: 00 12 : 46
44.5m
30°-40: 2N 195° 30°-38!5N Net mouth c
®@ 130°-50. 8E 120m 130°-49: 6E 14 : 36 NE 5
14 : 12 14 : 19 15 : 14 15 : 24
40m
( October 19, 1984 )
30°-39.7N 201° 30°-38.5N Net mouth c
® 130°-50!5E 140m 130°-49:8E 08 : 12 NE 4
08 : 10 08 : 21 08 : 56 09 : 10 09 : 09
39m
30°-3975N 237° 30°-38.9N 0.B c
@ 130°-51.3E 140m 130°-50: 5E 09 : 53 NE 4
09 : 41 09 : 48 38—39m 10 : 21 10 : 30 10 : 11
38m
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Table 2. Result of the towing experiment on 1985.
(May 30,1985)
Throwing net Towing net Hauling net Observation| Weather
Start End Start End by TV camera| Wind Note
Point Point C. Co Point Point Parts  |direction/
Time Time Warp Time Time Start time | force
) (hour: min.)|(hour: min.)| Depth [(hour: min.){(hour:min.)| End time | Tidal
Towing Depth Depth Depth Depth (hour: min.)| curent
No. depth/
direction/
speed
(m/°/Kt)
30°-39:8N | 30°-39:3N 175° 30°-37.7N OB r
1 130°-5179E |130°-52!1E |140-160m [130°-52.5E 09 : 40 NE 3
09 : 11 09 : 23 46-52m 10 : 12 10 : 28 10 : 16 5/045/0. 3
42m 43m 57m —
30°-3977N | 30°-39/3N | 178° OB c Stopped
2 130°-50!5E |130°.50:6E | 160m = 11 : 05 NE 2 because of
10 : 54 11 : 00 44m 11 : 14 11 : 40 5/090/0. 3 |bad sea bed
44m 44m -
30°-38:5N | 30°-381N | 175° 30°-35/3N OB c
3 130°-5173E [130°-51'3E | 175m 130°-50! 5E 12 : 34 NE 2
12 . 22 12 : 29 49-59m 13 : 45 - 13 : 30 20/100/0. 1
43m 49m 59m 13 : 58
30°-38!2N 180° Net moth c TV Camera
4 130°-51!5E - 14 : 39 NE 2 was out of
14 : 38 14 : 51 - 15 : 00 15: 14 15 : 12 - order
50m - - —
30°-38.2N | 15 : 41 190° 30°-361N | Net mouth c
5 130°-5174E | 51m 160-145m 62m 130°-50: 2E 15 : 30 NE 5
15 : 27 51-62m 16 : 14 16 : 28 16 : 22
50m -
(May 31, 1985)
30°-39:0N | 30°-38!0N 180° 30°-37.0N | 30°-36.7N | Net mouth be
6 130°-5171E |130°-51/1E | 145-150m |130°-50:1E |130°-50:1E | 08 : 14 NE 1
08 : 13 08 : 32 48-50m 09 :01 09 : 15 09 : 12 5/090/0. 5
45m 48m 50m 56m 20/040/0. 5
30°-3972N | 30°-38!7N 180° 30°-38.4N | Net mouth be Lot of
7 130°-50! 5E |130°-50! 7E 150m 130°-50:8E | 09 : 37 NE 1 stones on
09 : 36 09 : 47 43m 09 : 54 10 : 08 10 : 00 5/080/0. 3 | the bottom
43m 45m - 43m
30°-3874N | 30°-37!9N 180° 30°-11:8N | 30°-35.6E | Net mouth be
8 130°-5171E [130°-51!3E 150m 130°-5171E |130°-50:8E | 10 : 24 East 1
10 : 22 10 : 33 47-57Tm 11:29 11 : 41 11 : 40 5/110/0.4
47m 47m 58m 60m 20/090/0. 5

B) #B00ERFHEPREEMEZEZ TS 7 LEFO0—-7ICHOLY 2 mBEL TEEL,
B ERRICHERICRALBE LU (Fig. 5, Plate ). BB TV 7 X 5 OREFEAEK
MBEE IIATHE %40 Lux., BEN 1 Lux. TH5.

0.B DERIZOVWTIZHMBENZ0.7/ v t» 53/ v bETEATHEL, BEOEHER
NBEOHMRF = — v OREBROCRBOTHE I DLW TRE LT /2. EHOERITS



Wik - fBf% - rE - FET - RO - ATE - A BREOBE -1 105

F .L .R

Float 61.5kg
Lead 79.8kg

2

HR. 15.2m boas
G.R. 18.9m -
Net 22.2m (105)

El
bl
©

SL

Net

%]

o 3]

€| o 4

™~ ol <)

~

'.g &
o

B

5 g
ol

Fig. 2. Net plan of trawl net using by NANSEI MARU.

Number : Mesh number

Bracket number : Mesh size (mm)
F. L : Length of fishing line (m)
H R : Length of head rope (m)

Tension meter

Warp 14¢
NANSEI MARU he
Otter board (0.95 X 1.5m)
Dépth meter
. . b Otter pendant 12¢ 6m
5 Towing chum‘ \ b o—oglibo—og
t,‘,/a Tension meter (1ton)
,—
Clino meter 8ring
Wire 14¢ Im Float

< b
Hand rope 14¢ 80m é{/"—‘:—"’
— 4] s,\‘ Iron b§g0¢
o mm
Tension meter ¢
(2ton)

Fig. 3. Arrangement of trawl gears with measuring instruments.
$ : Diameter of wire

Net pendant
12¢ 30m
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Observation of ofter board by TV camera y

Otter board

TV camera
22m  30m 80m 1im
Net Net pendant Hand rope Otter pendant
Observation of net mouth by TV camera 1y

Jvedmera Otter board

22m  30m 80m 1im
Net Net pendant  Hand rope Otter pendant

Fig. 4. Arrangement of TV camera attached trawl gears.

lQ”
Movement of net mouth Rope _\

Cord

22.2m

Movement of otter board

Fig. 5. Arrangement of TV camera attached the otter board and the net mouth.
A : Headline height meter
B : Depth meter
C, D : Clino meter

WTIE TV A X7 2@A0RAELLVMEOMIEMMMNIZTEE U TRY L, BREES
W HEEE TOEEOMK 0 P, HMEFITH T 48, #ORONEOLMERE, F.L o
2R, A D e ER IC 35 S N7z 360mn R D #kER (Fig. 3, Plate 1), F.L ICf3 37z
ERNF 2 —VEFOUFOEERRK OO AMRTE IO THREE T 12,
dhatanic K AKX, 0.B ICHERNOENGIEESFHZHEE L, BrOBMBRETICH
3% 0.B OBBICTOVWTEAIZITH 2. FT -7, A9 F9—-RVE Vb, dy FRVA
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v MTKRAZEDE%Z, OIS IHACFESEHEZESEL, MOBHRBITOVWTHAIZT- 2
(Fig. 3, Plate I). CORIZOVWTIZEHE, IWHESELLTHY, KBIBVTHRE
THFETHS.

BBASEOERIE, TV OEHFI— FA300mERNVSDTH - 12H, BEDBEBTRYIC
IFERA S REEIIESZIERETH 0, FLABOIBITHORYE ICIFERE SRS I380m
DEOHIETH 12207 — 7TRPVBWEN Z D2 OHIR U LEBRAB L 2o 12,

XBR&\ER

1. REOBRE

(1) #v4—%—F (0.B) DEHRE

Kb TV i2# 5 0.B AEOBREIE, FTHREHENL7~2.5/ v TR, EMLITEHEVET
BELZETLTWVWARIENEO LN (Plate ). A AXF72BICENITISZE, 0.B T
HOBSDEHTHERMU, BTTHIELL—ERTBELTVS (Plate [-A). &f&ED
LBHIIHMHEITH U TERAFERF IR L EL LS HERILTHEY, FEASHELSL.
O.BONBED N4 v Fz—veAdvd—RVAYVMIVWTHALERBELTHY, B
I BENEO0.BENLTT =T oFHMICEENEALOATNASIERRLTWVS.
FBECT LAY —135H, FOKEDIE0.B ORATHBERICELTR,M»M TS, 0.B
DBFICIE, ZOBESOERICEY, KEOWESBEO LMY, 20E33BERLN] ~
2miCbRATVS (Plate 1-B).

HAEN 2B EEED 0.B OB, £92.5/ v b H 3/ y MIHEET B L,
B4 & MK S OEBEIIRAICHES L, 3/ v FTRLIEEL (Plate I-C). &
M 0.B ODRBIEEHHEMMBRRARERLY, EANDINLNDY, PPAREDREL
2% WEUBPETIRL2) v P CHELSOLEIBEGEEBL, L URTESHZBOAR
HEEED, 1.5/ v FEVBET B &, AAIKKREICER LAY, 0.7/ v N TRAICHA
wElh, BelLoRETE, NIz (Plate [-D~F). Z DBOREIXRZE S HLBITR .
BEGCDESTERINTVAHEED 0.B OFETESIE, FHABEREIZEALA—T
50, BEBITOBEI/NIAOBEECEELUEENSAONE LD THD. ERES30~
50emDERDHE L 1 KRR BB 5HE T, 0.B OBELORIFMSZORICEZ->TV
Biz%h, BAMEMEOHRE, BB, SEMERVELAG S BEELEZ Y E@BLTOIR
EABEHXK:.

(2) #BOEHRE

B SOBEICESZOMR 1, MhEE 3T USRBITES ISR U RET, BBKF
IGEWEARBRS BB HBELTWS (Plate -A). EHEZ O 0 1$BMHE N HWRE I
HINTWITRST, #ERHBIBRLIENSY, RUTEEOHMIREE 25 (Plate I
-C,D). BMARFOMR 255 &, RTHBHTIE, MAERICES L LHRIFEREEL
HMBOWELRESIE TS (Plate [I-E). EBRYAELIXAN 4, BE2~2.5mTH -
tohS, WO L TENIR BKKELTW . #MELSHOIM»ITD F.L X, EHIC
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BMELTVWEHDDIREALELTEEABNT, BEMBICLI A L— X E R LT
WBbZEMbrotz (Plate N-A). COF.L IKEEINTVAETHFz—VidfiioT
FATICRP N, I Eb8< 5 ~10enBEE L TV A REHSER I niz (Plate N-B).
BGHE, Fr—VvORBNORIZAELIER, 20BESS IRHEVI0ml TTH 1.
BBIOETRTF = — v DEERSD» > LWEHSREL TV, HBOMEOHER D XTSIk
MU, ORI 2mT, BTHOBEELL A o0V (Plate I-F). KH§8 133848
FICH L, MBIEAERZZLTWVS (Plate V-C). S#BEROMAR 0 3B OITEWVES
BRESHEMLTVEHOD, WOLY 3IBRBEORBPHMEL ST Y FLY FITH T T
FMMOFEEMOREMSH 515 (Plate [I-B). FHAEWEOBER 2RI N 35E
DHWEIDEHIBHTEREL, BOREBUILRETH 55, BEABICSLGIHBEL K
RIE L% BB 258 3KEG—ET 5. MISHAOOHERY X072 0 RRANICEHIE UARE
Enb, BITF.LBETE F.L ARRAICETE#HL, MNIOERRISERICEN EHY,
HYUYROBDE»sBOMEZEBGREE S5 (Plate N-D~F). U» ULEX30~40cn®D X %
ABEOBERBICERTSE, F.LIEIETF2— v OFAE2ES» UTERBOAEAHEIEL
THY, BMERBEZMHERFHKS L>TH5 (Plate N-E,F). LALEXS 1 mbllEtds
FOBRBOERAIEEBT AL, F.L BB TREONKIIEIICESRY, BKRIICIZZ
DERZAMEEHEREL 512 (Plate N-D).

2., RABOXNBITE

WHESBR (SFRTNS9E10 A 1T 4 [|], HBAI604E S5 A 8 MDEFI2EERK L, Kb TV H 4 5
K&V 0.BAHEEMOMEICE Y 2RBOTHEZREL 1. RENAR, AEHNEETOm
DaTY 4 RS, H4T7Y), TVE, $AE, T4 XY, £3I5—K-ZH208E,
REHHK200R, BEERWN0GT, COIEH4T7)BHNYORBKICOIFVRLE L1z
(Table 3). TV RABULICEZ 12304, 454, =V, H47Y, #v¥T
4, £3Ik—F—, $H5F 2T, ZOMABRHO/NYIRHGEECREN:. 26RO 4
VT4 ZBERICESMTEE U .

(1) #vy4—FK—F (0.B) HiEICH T3 ABITH

TV OEHEICBEUHE Nz 0.B OFLIKVERTH 20T, NNIRDNIRIZDONT
BRITHICIEE S, REIRLAY, TVET, BRENEBHIBTH-12. ThbDRE
& 0.B M2 0EL L BB Tkl {TEI 2 & 0, 0.B OETHEICH L THREASFHIC
WEEBBEANMEZ W (Fig. 6). ZOXBTEH%E 2450 0.B » 5 DEEIIZ0.2~1mT
5. 0.BitdahsRBokBEAAIIE, KRTS &2, 0.B OETHAIZK L
TBOHH5RAUOFEIZZE, MIOKHIZTET, 2055 3RBIZONTIE, 0.B OF
HIBNWT, AR SHMUICTs > THBL TV 5.

(2) WAMEICHE T 3 RBITH
TV OEEICER LU IABEDCIZEA L IBOAOUTHTHS F.L ORIEIHRL LD
T®%.Fig. 7 32 OBEZERNIHN - D TH 5. BHISIEIOS DERTIE, £ I A—
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Table 3. Result of caught fish by the trawling.

Year Catch of fish Fork length (cm) | Total weight(kg) | Number

1984 Pseudupeneus chrysopleuron 3.8 5
Ostracion tuberculatus 0.9 7
Lactoria diaphanus 5.1 41
Saurida tumbil 1.0 2
Pterois lunulata 0.9 2
Erosa erosa 0.4 2
Microcanthus strigatus 0.3 2
Priacanthus macracanthus 0.2 1
Diodon holacanthus 4.5 12
Fistularia petimba 0.05 1
Balistes conspicillum 0.45 3
Squids 0.6 3
Flat fishes 1.0 2
Fistularia villosa 1.4 1
Chilomtcterus affinis 2.4 2
Scolopsis inermis 5.5 10
Rays 2.3 3
Dactyloptena olientalis 23~25 0.9 2
Heterodontus japonicus 4.0 1
Caranx equula 7 ~27 12.4 111
Sebastiscus marmoratus 27~34 1.1 2
Piterois lunulata 14 - 1

1985 Parapterois heterurus 17 - 1
Halaelurus burgeri 35~45 5.3 22
Gymnothorax kidako 70~120 8.2 3
Goniistius zonatus 34 0.85 1
Saurida undosquamis 20~47 6.4 17
Trachinocephalus myops 15~45 3.5 8
Squids 7~38 - 5
Rays 18~48 4.9 13
Paralichthys olivaceus 25 0.09 1
Upeneus bensasi 11~18 0.64 6
Plectorhynchus pictus 70 5.0 1
Diodon holacanthus 17 0.2 1
Lactoria diaphanus 12~23 1.0 6
Canthigaster rivulata 12~18 0.2 2
Stephanolepis cirrhifen 10 - 1

R, VXL, TV, XY, A T)PREHEID, ZOIBRI_EDTHED
O EEBRICIEX B 2 &Sk (Plate V-E,F). % 12MBfI60&E 5 HOER T, 204,
AT, $¥HIHFA, TV, H47) DK - PRIRKS0BOM, REFRHADS < D/NE
ROTBIZBRT 5 &k, CAHSOREOMETHZRABEIICAS L, ETAVY
I43MB0O0 F.L OERID»SHIAN 2 mETCOEBZBEIT AT, BOETHAAER
BHEIZEFkT 5. BIEHRNDOBE UBEXBE L, EG DR zigzag E#I P,
HWENSZREELZ FEY, PP TZOBREN F.LIKSN5EL.5m / sec MLEDRWkET
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Fig. 6.

aun ustd

Fig. 7.

® % .o
- (4)
(2)
Otter board
Sand smog

Hand rope

Behaviour of the fish schools near the otter board.
: Direction of swimming of fish
®~® : Towing number

Bracket number : Fish number

4= =y

Trure lizard fish

King fish ,

NN o

=)

Thick lip bream
Rock bream

Behaviour of the fish schools in flont of the net mouth.
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BIHICKk ¥ 545, F.L ORIH20~50mDIFBFHTEM T 2HENSZ VLD TH S (Plate
V-E). + 3IF&—FK—I3 zigzag EE}HZ VA, Fv ¥ { LARCF.L ORIFTETOM
BAEBVWTEMT 2EASBBES F.LICSN5E, B2 IR, BIAIKKEH
5. BBIDXIA—R—I3H 8 SEEKVEDSL, MEHRAERE UL (Plate V-F). ¥
AW A2 BHEBEUAAE O AR HAOEE Lk 2T- 1218, BHOA» S F.L
LHBELEDOBOE S10emPINDORICEA L, SESZRIA IS 12 £ £ DRBTREICER
Xh, PHTEHOTICEZH U (Plate V-A). BEUZBEHEOTHICEAL TR
BHTE—DDETHSD. COHHIFXLH VXL LAKICEBEICF.L ¥3hdE
RIAICZEH T 51782 & 50, fIORBERAR, F.L »520~50emBlAICBVWTEMT 5
BANEL HONT. UL ROAL Y54 BEENTOmR Y OKBATH 55, 3085
IKEY, WOMETKEL D> D URBIET, RIAICHKEH L TIREBICKRIBT 5EHH %
B0ETITE % » 12 (Plate VI-A~D). ZODBA, BIAKERKT 2HEE, WlBICR-T
BIAICHA I ENZV. MOIKBVTRIAZAVW . EERI M 2BFIMOREE &L
THBHTWBRDT, PEVEVRRETF.L EiIZ#ET 5. #BO00 F.L OE_LICEHINE
T5L, ORYRELT, BEfR2ABHICEIAET 2 (Plate VI-E). LALID2ER
BO#MEORSBMEICRN, IROESEZBVIRT. 4 7Y, TV, exXIED/NRRAI
F.L ORIA#20m? S 2 miZh F CTILBICEE L, WOETEFE—DHMICZ kiER 21T
25 (Plate V-B~D). OBz %kEE, BEMBSEE—T, HOFORNZEM TR
BHOBRNVTEE LS LI ICH 2D, T2 OAGERIEKDEKMD © ZEICEKEEL L,
BBTHICB IS 7 HRALVEH OIS, hHDO/NEARZERBZRL &, BB
IVDEI BHBANHRTAIEICE->T, AFCHEOMECHBRERESL SN, KR
3P AR L 72 (Plate V-B). ZO/NRDOARBIZOVWTEBREDOHETHABRNS.

(3) #BMHEICH T 3 RBTH

BEEGA» > 0.B IWICE S/, Kb TV 4 X 5 I 3HiBI O s, b #lhidkic » o TR
EfToTWVA. FOEEICE5E, BRMBTHBRRFICKRE Y, mEd 2 mAlROE
BTHi-TT >, MEBEDOH HHIIMEOBRRCETF = — v OB LOBESEH EH
%. L”L 0.B EXDBRBTHOEITHEILLIE LA, RROXBIRDITS 4%
AV 54 BEBDK0BDOH A4 7 VB, 1Lz > THEOME, SMHROMZRVIKET
Wm0 MR U7z (Plate VI-B). o baud 4 ik Us—-v UL
TEOHOIEP VAL, 4 Y74 3@ Uk, BOREICERLL, ME ThlE
T AWOFEMERD HH30mBEN TRI—FHIC, FEAEERTER L. MIBELHRDS
EHHEDOREIIZNY, LXK 2R ULIBREH L. COTHIBENOTEHEA 51D
P, ChETHONEDP>HRKSIRETHHIDTELRBIRFLTOELNEEXS.

% ®

EREOBEE RABOTH E OBIRERRICRE T 2TRICOVTIE, fERy o4 DT
EASAVANTVS, BHETREBAIT &2 EERED OM, REEDE > EBKEY I
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Plate I.

Arrangement of TV camera.

mo o>

NANSEI MARU B : Trawl net

TV camera for the observation of the otter board
TV camera for the observation of the net mouth
Throwing net D : Throwing otter board
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Plate [I. Behaviour of the otter board observed by TV camera
A. B : Otter board C : Off bottom ( Speed up to 3 knot )
D : On bottom E.F : Fall ( Speed down to 0.8 knot )
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Plate III.

Shinking condition ( Baiting )
Shiking condition ( Cod end )
Landing condition of trawl
Start trawing ( Wing )

Wing tip and steel sphere

A front viw of the net mouth

THOOw >
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Plate IV. A : Fishing line B : Hanging chain
C : Net mesh of spuare part D~F : Shooting net on reef
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Plate V. Behaiviour of the fish school in front of the net mouth.
A : Rhinobatos schlegeli B : Saurida undosquamis
C : Caranx equula D : Upeneus bensasi
E, F : Raja kenojei, Dactyloptena olientalis
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Plate VI. Behaiviour of the fishes in front of the net mouth.

A,B

THmo o

Oplegnathus fasciatus, Plectorhynchus pictus
Slow down of swimming

Veered swimming direction

Turned to the net mouth

Rhinobatos schlegeli



