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SUMMARY

Bottom trawling has expanded rapidly with the assistance in the form
of loan funds provided by the government for constructing trawlers in
recent years.

According to the statistics of the Fisheries Bureau, the number of
otter trawlers increased from 52 to 351, bull trawler from 373 to 513,
and small trawlers from 1975 to 2953 during the period from 1966 to 1975.

Although some of the new fishing grounds, such zs South China Sea,
the waters adjacent to North Australia, and waters off Newzealand, have
been extensively exploited by large size trawlers, most of the newly built
fishing crafts gathered in the traditional fishing grounds and caused the
rapid decrease of demersal fish resources.

Due to the fact that demersal fishery resources of the traditional
fishing grounds have declined seriously, and that the bottom trawling
fleets there face great difficulties. Therefore, we should explore the
possibility of midwater trawling to catch the fish in the middle and upper
layer of the waters of Taiwan. A series of experiments in midwater
trawling were carried out under the projects supported by J.C.R.R. and
N.S.C. coded 72 (NSC) -A31-0715, 73-A31-0-788, and 76-A-31-0895 etc.

With the purpose of understanding the general hydrodynamic proper-
ties of nidwater trawling gear, model nets of scale 1/60, 1/15, and 1/8
similar to the Cobb pelagic trawl were designed respectively, and tested
in water tank and the coastal water of Keelung. The initial results of
the tests are as follows: (1) The ratio of working depth to warp
length is about 1/3-1/4 at the towing speed ranging from 2.5 to 3.0
kts, (2) The average height of the net mouth spread is around 12m,
which is about 3/4 times of bottom trawls, (3) It was found that the
resistance of net affected more by the factors of size of L/D than the
opening of net mouth.

For further study on the mechanical characteristics in trawling, a
net for use by 150-ton and 500-ton trawlers was designed, and a series
of experiments under different conditions was carried out in Northern
waters around Peng Chia Yu and thc coastal water near Kaohsiung. Some of
the preliminary experiences obtained are as follows: (1) The results
obtained with model testing are found to be applicable to practical use, (2)
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The working depth of the net varied with the change of towing speeds,
warp lengths, sea conditions and the weights attached to the front met,

(3) The position of the otter boards during towing is always kept in
the range of net mouth, (4) The increase of the vertical extension of
net mouth is proportional to the increase of the net size, (5) The otter
boards used in midwater trawling should be regulated with different
construction of net.

For understanding fishing efficiency, comparative operations were
carried out in East China Sea with bottom trawling and midwater trawling
by fishing boat Hai Young No. 15, (150 tons). After the two
voyages of comparative test, it appeared that the midwater trawling
catch was about 3-4 times of bottom trawling, especially the catches of
pomfret and cuttle-fish, croaker, etc. The high catching efficiency in
midwater trawling was confirmed.

Since one-boat midwater trawling has been successfully tested in
June of 1975, two boat midwater trawling was tried in an attempt to
establish a sound foundation for midwater trawling techniques in Taiwan.
Thereaftér, two experimental voyages of two-boat midwater trawling were
carried out in Taiwan Strait adjacent to Kaohsiung. The results obtained
are as follows: (1) The ratio of working depth to warp length at towing
speed ranging from 2.3 to 3.0 knots was about 1/4 to 1/6, which the
spread of both boats kept in the distance of 50 to 100m, (2) The shorter
sweepline not only obstructed the extension of net mouth, but also
decreased the sinking effect of front weights, (3) To keep the maximum
horizontal spreads of the net mouth, the distance of the two boats should
be kept in one half of warp length extended.

With the above results, a sound foundation for midwater trawling
has been established in Taiwan. According to the 1977 statistics of
Keelung Fishermen’s Association, 400 otter boats in Keelung have succes-
sfully operated with midwater trawls, and the cuttle-fish and pomfret
catches in April and May 1977 increased about 4 and 7 times respectively
as compared to the same period of the year before.

But, in order to further improve catching efficiency with midwater
trawling, high frequency Echo sounders and Net recorders should be
introduced. Simultaneously, the net design sheuld be suited for different
sea conditions with more practical experience gained in the near future.
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Fig. 1-1, Robart Larsen’s two-boat mid water trawl
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. 1
Fig. 1-6 (a),(b), Method of hauling the net.
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Fig. 2a-3, Relation between the W/D and depth of net.
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Tab. 2a-1, The value of 2/h at various towing speed and warps.

Warp Length towing speed ‘

H oM R E 2.0 Kts 2.5 Kts 3.0 Kts
50m 2.4 3.5 | 3.8
100m 2.7 3.3 4.0
150m 2.8 3.4 ‘ 4.1
200m 2.8 3.5 | 4.3
250m 2.8 3.5 4.3
300m 2.9 3.5 4.3

Mean Value -

7 1 5 2.73 3.45 4.13

I 2.0 Kts ZBATHET » BWRNRAKE » THRBMREZ 1/2.735 2.5 Kts B
HIZRL /3.4553.0 Kts ¥ 1/4.13 « ERRTEEAH » MARELFETR2UPMRERA
R o IRERSEBIRSER - 270HiK5E 6 M (1965) MURABRIRED » RMERER252m » FHBHF320
r.p.m (2~2.3 Kts) B @988 8 21T RELHR 60m » Wb RMRERMBAKEZLHB
4.2 1 o AREZBBIRILA/NEAMHR - RIsRIEE » N3 ABMERRZIIENRE - AR
RMAR - AT WIEREE TR » B RS R RE o



{EEREAARAE T E MR REARETE RN RE » 4 2.0~3.0 Kts GERN > W&
HAOR 1 3.0 1 402/ o

2 WMAZERM

ABENFREIRKAERE » UE14m X 14m=196m® SRERFER » 7£ 2 Kts BSIlmX13 m=
143m? » #£3.0 Kts j’§§.11.5m><10.44m=120m2 s FRENEE—RIEE 2 ~ 3 Kts EEREON
AKERBERRSHNPEZ » BR11.25m > HAGER KR HEHEZ80% o MIVHEER T o MO
HOTE BE R AT B T B M B — R B A 2 R ABURR - A 2a-5 Tim » AREVE
2.0 Kts DIAHEA @ ERE B E 2 B N0 0 3.0 Kts LIBSTHEERIESD o (A#0 0% EE M
RETE ZHRUNERERE o T8 ETE 2Kts~3.5 Kts (WHIERN > HommE () i
B (V) ZMEEBRBRR » mES R KB UM ESRER

H=18.42—-2.66V (H: m; V: Kts)

AR BB OEE » RBRRRAE 2Kts~3KtsZ fEIM » £513.02~10.44m2 [ » BUE
LA AR EHE R IE O AL » 5 3 ~4m > JURIHI.3~3. 5[0 o ch R H i
B AHEO BRI - XA TS A SR SRR o

A0 2 AR R NE -6 » W R T2 R » 763.0Kts BIATERE » (%
S 0Kts Bk » AR B SN IE » IR IR R M a A e
2 o

Height of net mouth (m)
- [t O
rn N B Ut

.
o -

(Ue]

Height of net mouth

8.._
o g
L | ] | L
0]

1.0 2.0 3.0 4.0

waing speed (kt)
Fig. 2a-5, Relation between the height of net mouth and towing speed.

— 14 —



Y

Spread of board
Hand rope length

04

03 |

06 |

05 |

Spreads of otter

n '} L —t

(tow speed)

! 2 3 4

Fig. 2a-6, The deformation of spreaders of otter board at various towing speed.
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Fig. 2a-7 Relation between of resistance of net and towing speed.
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1/4.00

OFEITHEETE 2.5Kts~3.0Kts ZEHER » ABENEOEELTSER12m » JOREREINMHEEK
AME14m 80% M b o BRET Z MW R T ©
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EHEPEENEAHHRREREAARE ZHE « AR P AE@EERTTER -

5 BEXR

(1) JOHNSON L.T. & W.L. HIGHT (1970). Midwater trawling equipment &
fishing technique for capturing hake off the coast of Washington and
Oregon. In: Pacific Hake, U.S. Fish.and Wild life Serv. Dept. of Int.
Circular 332, Washington D.C., 77-101.

(2) TAUTI M. (1936). A relation between experiment on model and full scale of
fishing net, Bull. Jap. Soc. Sci. Fish., 3(4), 171-177.

(3) ERIEME (1953): ERMEOMAEEER - HKR, 18(12),72.

(4) MIYAZAKI T. (1953). The relation between the mouth height of the square
part of small trawl and it’s pulling velocity, Bull, Jap. Soc. Sci. Fish.,
19(4), 223.

(5) TAKAYAMA S. (1959). Increasing the opzning height of Trawl net by means
of a kite. In: Fishing gear of the word, 2, 185-189.

(6) FE¥EH (1970): EWBERBE WY  BEEHREFEH » o1—111

() FEVEL~ TEGA ~ g (1971): [REWD & EZYE » FBIAKE» 220, 2-8.
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Plate 2, The measurement of net depth.
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BE— PR REMRNRIERE » KRR ZRABRAER - BRERAFRERE - RIEER
B AIRLIEL /15 B 1/8 ZHEBRER - YRR Larsson REVEEAMBIEAHR (Depres-
sor) BFAR(Daulens)® o fEFA20IP LA BVINGE » S BIFEEE A » BEINEREFERZE I
RE 0 KESBNERMBARRREGT  EEERFENELRRIE » LHA 1/60 HALIIEER
FER ARG o '

2. MHEEFE

() 1/8E21/15HBAEE 2Bk

8 BRI 2 SU0E » S A EER i A » NS » iR R e B AR
BB ATIR o REEEERGRERES S 2,2, BEEMES DD, MREEES NS Dy,
D) Rz o MEWBTEESRES V,V, BREREEBRHTRIE F,F #2372 o MESEANEREHEL
TEEMEMIF2b-1TAR o

Tab. 2b-1, Relationship among model and actual net in scale.

Rate ( ) 1/8 [ 1/15
A2 - ” \ 1/8 | 1/15
- D’/D. ? 0.35 ©0.263 -
- V//VZ]/%(P"‘D/(P"I) <{ W/%;T;Z;i(;"l | ;_5.14><10‘1 __
FIF=02/2)¥V']V)? ( 4.41%x1078 ‘ 1.17x1078
Dll/Dl:\/’WKV,/V)Z__‘%}'i’ 1/0.125%0.35%56.5 1/0;)6;—26;;:7

B1/15R R 2 Bl PRI SR /85I - ENRIRMFHZMENIE N0 © 1/8,
1/15¥BRBARE ST BUME 2b-1, 2b-2 BN ©
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Fig. 2b-5, Instruments of measuring net depth.

— 97



e o ———— mf;a?- PP
1/8 mw‘\ﬁutwgm,)mﬁ,“ﬂ,‘n T e
Model net, Pewmnim g 3 K i

S

¢ AN
11
Hodel net
Sp:ee_a g
4 nE !
1.06 K¥ | . 557 k¢
Warp l ;
35m = Depth of net’

| L4 47.5m  Depth
Depth of water |

54m.
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3. HRIRR

1) WHRAHRTRE
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K » BRRERREE » MREHARNE 2 AN LRESEE » B ZHERRZYERE
BEHE o USRI » DIERINELY - s (°) FERmNARE » 5
BERIEAF— LS » RSEIIERD-8 FUR o RUEHIE LI AR » 1/8581/ISTCRIGEA FIBO ~ X&E
B TR 2 ELR LB » 1/ SEGTARAYE » 7E80m LR » 1/ 1SHEAIAE 100m BLPS » FERUEHE
SLRISEER D » BSIAK o WEREATHZ SRR o

200 .
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320 m
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Fig. 2b-7 Relation between the net depth and towing speed in different warps.
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{(BABRABREHE 100m FREF » FHASEANE - WEAER RS » EBRABEEK » &
BIREER - BREZETEE RN ZEE » EIEHERT » MERBRGED » 52
FETER/D > RBRESR S RIFRE KD -

REERRATENZA (F), HRARA > FARAREEENHEZ —  FIREMRR
RBAREIARALIE > ARA ORBNAHGOEREDHERRRENFE  RRRE—FD
s REHLEETD  BLAE (U), RROGEGOSZRRGVTEOERE » SREMKED
EUGHERE o D EEEHA Y » RARE » sebURBHWITRRTE o RaEH_EBELEE
» BRERBREAR » FRLEERRE o iLIARBORRRM  RINAR - ERBRERER
HEZTH » SHAGREREREG » MEMIEAE » MFE2b-2F775 -

{878 2. 0Kts~3.5Kts YT RERERN » REX—ERAETBZRMEENEE (AR
SRR RFIR » MABR 318~4.5(% » TG » SLRTMA /0B ARERER » BB
HF—% o

— 25 —



Tab. 2b-2 The Ratio of warp length to working depth (2/h) at various
towing speeds and warps

'1/8 model 1/15model
\Towing| T ﬁﬁﬁ%' T
Speed Speed
| 1.0 2.0 2.5 3.0 3.5 | 1.0 2.0 2.5 3.0 3.5

Warp\1 Warp ‘

Length Length = -
160m ' 3.1 3,8 43 52 62 | 300m | 3.2 3.5 3.9 42 50
200m | 2.7 4.4 6.5 — — | 35m | — 2.9 41 — —
240m [ 2.1 2.5 3.0 3.6 4.3 | 450m \ 2.1 2.6 2.9 3.2 3.8
280m | 1.8 2.2 2.7 3.0 3.9 | 525m |24 29 3.1 36 41
320m .| 2.0 -2:2 2.6 3.0 3.6 | 600m | 3.1 3.6 4.0 4.5 5.0
mean | 2.34 3.02 3.82 3.7 4.5 \ mean 2.7 3.1 3.6 3.9 4.5

@ ITERARMR SRR

BRHERE 2T B MR A KEZHE » W/ ISBRENRREN » ERmEERE—
s SRRETIEIEE S L 1, 1,741, 2.3 | Y EREARLE  ETPEERTEE

b/
031 ____2.5kts
0.2
0.1
- 1 2 : e

1 . 0 2 » O 3 . O 4-' O
s/F
Fig. 2b-9, Relation between working depth and Sinking force.
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LU B R UA S E AR » bR RRA ST ZRMEDIES I » BRI S B AE—DRND
o

& BiTHZROEE

AP T H i 52 PR AT S T 2 T B oo AR TERBR I ERARIRD » UMY O H R
A SRS 2 A S o WIE2b-107TR » RO MEERH » RAEERV » W& ZMH - mplks
RA» KBEALU TR ZEREURERZ » Bl -

H=24.89—3.37V (H: m, V: Kts)

e Warp length 160m

200m

:,530 B 2li0m
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=

Fig. 2b-10, Relation between the height of net mouth ‘?and towing speed.
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Fig. 2b-11, Relation between the drag force and towing speed.
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5 ZEXR

(1) PARISH B.B. (1965). Midwater trawl and their operation. In: Fishing gear
of the world, 1, 333-343.

(2) NAKASAI K. & T. KAWAKAMI (1963). On a simple estimation of working
depth of midwater trawl. Bull, Jap. Soc. Sci. 31 Fish., (4), 277-280.

(3) WIEH  /DMLUREK (1958). Fjgt v — vOWIE 1 o HEANFIL LR AL64SE o

(4 FABE (1970). EEEHEME LR  WHEELRD, 91-111.
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Fig. 2c-2, Equipping example of measuring apparatus.
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Symbol Warp length
X 80 m
a 120 m
100 - A 160 m
A 200 m
- o 240 m
E ° 280 m
80 |-
2
(=}
m
g 60 |-
o
&
W 40 |-
R
[a)
2.0 P
- } | I
0 2,0 2,5 3.0 3.5

TOWING SPEED (Knots)

Fig. 2¢-3 Relation between the depth of otter board and towing speed at

various warps.

Tab. 2c-2 Comparison in the relation of warp length and the otter board
depth between trial gear and a foreign gear.

Towing Model Average |The Trial Gear Japanese U.8.S.R

Speed 200m | 280m | 200m | 280m | 200m | 280m | 200m ‘ 280m
2.5Kts 1/3.8 | 1/3.5| 1/4. 4| 1/3.7 _1/4.2 1/3. 0\ 1/2. 2; 1/2.7
3.0Kts /4.3 173.7] 176 | 1/5.3| 1/4.4] 1743 \ 1/2.5| 1/2.9
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2
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\\Varp
150 m
(Head 1line)
| | | | ] ] 1
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TOWING SPEED (Knots)

Fig. 2c-4, Comparison in the relation of towing speed and depth of otter

board between the trial fishing Gear and foreign fishing Gear.

ZERIE RN BRI T VIR R HER 2 o S AR 2 KhE & » BRI » &
BH/NTEMNAEZ - THRANEE » ASTERAIEER » HEARSMENSATHE LR
Wkg), BHNXZELEAEMRKZ?

W=%eV?2 Crd D/ L
e . KkzZE (=1.05%X10%)
V:BTHEE (m/s)
d : BEsER (RRRBREAR 18mm)
D : R IERE (m)
Cr : B HIRE (REEBRMEELI0. 55T R
L AafEERE (m)
R ERZEHE » FERIR R A TTRE ) » BHEARESR AR 23717 ©
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Tab, 2c-3 Values of W

Warp Length | Towing Speed | the Trial Gear Japanese U.S.S.R
200m } 3.0Kts 10.29 11.0 48
280m } 3.0Kts 18.72 28.5 51.5

R FEF R RE RIS » ARBRAEIRE A AL » EHEBERN 5 » fh3E
ABBE » BREERERETIES BINRRAE « THEERZZRFBZAE o« EREFEEER
KD RIGRRRE 2 A ERE » FRARKYIRET 2 A » BHBIEZ AR EE IR o 7R
MR ETS » WEERSAET » BERBSEAMEE o FURMREFEMOn X RUTRLFRMIKL
W o WBARE CHE » FHEIREEEEIRZ » ERDHIMZE2c-4 » 2c-55T73R °

Tab. 2c-4 Net Depth Varies with Warp length 10m added

2.5Kts 3.0Kts

The trial Gear | +3.2m +2.5m
Japan +4.3m +3.4m

~ U.S.RR. +2.0m +2.0m

Tab. 2¢-5, Net Depth Varies with towing speed 1Kt increased

200m 280m

The trial Gear 22.mn “N a 34m o
Japan 20m ) 53;;
U.S.R.R. 16m | 16m

RIRE2e-4 R 20-SHR 2 BRI EVLTEZ » WAKEE » WARBR AR ZER » B
HRERI 1,000xg~2,000kg 2 BEABVE K T EREBALER « RELRMRERLTRE »
5IBGRAYRE B » W HEMUA L AE R 2 U T HER) » ARSI LIMBIRAE I S5k - HiE
HZREt SR Ed » CUERKZEE o
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O RBHRREAMOMRE

a BlZMIR
HMERTRRRZBR » KEEME2-STIRZZ YA » NORMEE LM 2R » o8
TZHBER » OEMREZEHME o 1 Parrish ZW& (1959), RWERTHRHBNERE
BB » BIHEEE A RAH A d TAR o RMETTUIRE FUE iR R8T » MBERIEARE »
B SRR E R R LA B o ML R B AR R R » BHOBARE » AMR
PUERRILA A o REEARBRORMYR » 4 DERIE (Do) » L LIl Bk B R R A
HHTEZEEAGE (Do) » RIEBREZ o 1% 206 FiA » & (41 QK » De> Do,
[~ 1 $fkDo>De » FENEWBIHAFEXRERKEZET » SBRBERARAREHAR
ZIEW, o EDc X RDoEs » SLMATAR » HER B T ZBBIR o KZDoX i De 2 » HIR BRI
EMEZIR o RRE RSN » BIWHERRAER o SUUx BlEIHEALRE (Do) o y#
BUEAE (Do) o BAKRERREL 5K o Do De 2R RME2c-6 iR o HEFH » X
WIBWERE (Do) BEHEME (Do) W/ o RELHEHE BN MARENRIZES » ERAR
TEMRETIHZ » HREH -

A T = N

Fig. 2¢-5, The sharpas of the warp in towing.

Tab. 2¢c-6 The differences between the Calculated & measured values

“Warp | | '
i I
_ 80m | 120m | 160m 200m 240m 280m
!\

Dc-Do t ‘ | s

o~ i SR )
66 +4.6(14.25)+0.5( 1.28)+1.1 1.80)—2.0(-2.41) +3.0( 3.18)/-+4.1(14.29)
68 +4.7(15.58)+2.3C 5.00|+4.0( 6.57)|+2.4( 3.10) ~8.7C 9. 57)/+5.4C 6.95)
70 +4.0(15.94) +3.1( 7.65)+5.5(10.09)+4.9( 7.16)|+11.9(14.47) +8.8( 9.15)
72 3.7(15.05)+3.3C 8.85)/+6.0(12.22) +6.0( 9.87) +13.017.79)+8.7(10.08)
74 +2.8(12.92)+2.9( 8.69)|+5.6(12.69)/+6.0(10.92)|+13.1(19.72) +8.7( 9.55)
76 l+1 8( 9.05)+1.9( 6.64)+4.5(11. 64)44—3 9(10.29)|+11.6(20. os)i+7 40 7.13)
78 40.6( 3.20)/+0.6C 2.20)/+2.8( 8.31)+3.1( 7. 41)|+9.2(18.43)+4.9C 2.60)
80 ] 0.9(~6. 57)}—1 2(-5. 61)‘+0 6( 2. 76)‘4 0.4C 1.21)]+5.8(13.83) ~2.7(-5.54)

l
ﬁgefag 2.7m(3. 4/,)1 Tm(l. 4/0)3 8m(2.4% )|3 1m(1. 6/0)‘5 Tm(2. 4%)%5 7m(2.0%)

Dec; Calculated depth of otter board as the warp were straight
Do; Observed depth of otter board.
The values in the parentheses indicates the shrinkage of the warp.
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Fig. 2c~6 . Comparison of working depth between the observed and
calculated values
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Fig. 2c-7 Relation between the height of net mouth and towing speed.
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AMEMED (R) RTEE (V) ZBR » RBERFMERREU T ZEURERZ

R=0.762V13 (R: Ton, V: Knot)
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BB HHE16% o TIAREBR A MRE » (RFR300/5 1 ~400[ DR RTERG & » SEARWNIRE
TIHE16%FHE » RAI300~400 K HEARRBENE > % 2.5Kts~3.0Kts f— IR E
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Fig. 2c- 8, Relation between the developing angle (a) and R.P.M. in
different warp lengthes.
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Fig.2c~-9, Variation in drag force of net body according to the towing speed
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(9 PARRISH B.B. (1959). Midwater trawls and their operation. In: Fishing gear
of the world, 1, 333~346.

@ BLES > MUREO961). + u— BT ARV » & — ¥ — K — FER A ORFEHR
B o T > IR G305 » 37-45.

6) FEEK(1975). BEHEBENHRET BB RE2  EWEEERA > 1-61 ¢

— 42 —



ot
|
[
O, . S

fo

Plate 2 Depressor of Larsson

— 43 —



Plate 3 Self-recording depth meter

Plate 4 Self-recording Tension meter
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Plate 6 Variation in depth of the otter board (by depth meter)
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Plate 8 Variation in depth of Head line (by net recorder)
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FH AT DR ﬂ%ﬂ@mMmR:ﬁhTﬂﬂﬂ"ma&%A’wﬂTmeskWWK%ﬁ
BIZREr » AR A AL — BRI » BRRARRS HEAR:
SR » T bR A R AN R R EEE Y el ENTINE
AR AR NI S — PR IR o

Be— SR TR R 2 BT SR R 2 R BT o (KIRh ELAB FLT CRR RS R AY RERRELRE
R HEEEYEHELIERIH1000~15008 4 A 2 ARUHE R —35 » BAIAETT SPLIEZ
AL [ —50 500F » 1,200 » RRE65E 4 A FEEEIGUALIRALUELTRET 60K B ks

FESETTER ©

2. HREMHREZEZ

(OREREE | WNERS1TE » 2J845.6m 0 T18.8m» F4.4m s 1ZK3.4m > L 1, 200H X 720

R.P.M/290R.P.MfifTiH#E11Kts. o (2d-1(a))

Fig. 2d-1(a) Experimental Vessel
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@FBR M ERP.E R 380d/54~60 HiAK s #EILZE 78.56m s 7T 45.5m, (Stretched
length) » Ete b~ T~ 78~ BEAEATIR » E2d-1bFREBE— 2 ETHE o

Rope(m) Net (m)

16.8 18.2 Double twine d“\ 2l°d/h‘5
u 6|u \,lqo é: 130mm
- ..z 355 S =~ ——~" " -
.02 | 7.8 S 210d/42
% 130mm
| - ~ ?90 ______ -— ean s @
d
310
. 210d/39
10.98 [ 12.1 S 121mm
- - 210 -—des Em G e e e Gue s e am o
2ho
210d/39
e 106mm
4,77 5.3
112
“ 8 210d4/42
8.7 |9.16 e ® 83mm
Lo
r— =3 @ mE GES GED S G WY TE GEy W WY QS W =
50 §'
210d/45
13.4 13.4 Double twine 67mm
- — -— e sms  ae -— -_— e — e — -

Fig. 2d-1(b) Structure of large type mid-water trawl

net used in this experiments.
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(DBEE (Otter board) : 5N » £1.4m{52.8m » §34/1511,000kg » FAME2d-2F 78 ©

p
: | 3.

Fig 2d-2 Otter boord used in this experiment.
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G~ JiH L BT EAT0EGMAERR240mm » 355 4kg » P HERI76ke 5 FRALER
60mm;Z & BRI FESIERAE TR » ME S 200kg o BRfailRd0kg » FEHIETRRAS IR 50kg
B 100kg R4k o

©BEIRKERE (Self-recording depth meter) : {RIFEFHHAME ARG ATEE » 2
SRARIERIR0~250m » KR HEIEFR0.5kg o M E BFLERT 20/ o

ARG KR S DI T8 Tz g R iR B DR Bz E#ERGr » DR
ABERNARATEERRTRET » HREERLLZ R IHEDRY o

ABREE 2 SBIE » (RIRIRCIFEIEERIEHE AR B BREFRREZBEFRARKE »
HBZ M E2d-377 T o
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Symbol Warp length

\5 80 = 0 250 m
A X
o 0 200 m
[as]
o 60 | > A 180 m
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<
S Lo - \
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=
=% (0] -
B 3
Q AL
0 L_“q_ 1 1 |

2.0 2.5 3.0 3.5
TOWING SPEED (Knot)
Fig 2d-4 Relationship between the depth of otter board & the towing speed.

HghEm AR 2 RABRGERAL A EYEERRSRE ERARAIME o thEiFFA
FERARESN  SUBAZEBYES » RAKERENTHAESD » ZEPERNFTED o
R I EERTTERN SRR ELL » ARTHREZREMBEZEE » BTHRMZREN
BEEK o fliiE 2.5Kts, BHMREER 250mfy » BRFTEXENREMEEZ31% » 200mER
30% » 150m#E£530% » FHRRLEERBMREZ LR 1/3.0 0 TFE3. 0Kty » 250mERZ30%
» 200mEF25% + 150mF RN 26% » TR 1/3.7  HFEIRTEEAS » RER—REFHFE
Bz mRERR » K2R o 76 2.5Kts~3.0Kts BTHEZHERN » BIRREZ KB RITIE
HWEMREEZ25%~30% o i ARE N ERER » ER—GET » RTEE 2 KRERITER
HAREZ20%EEBTE o« WAHERHEAEENZ RS [BIVER o SHAFRNER » b E
AR O ANRRER » FURRE2d-1 PIELE o
Tab. 2d-1, Estimates of the ratio of otter board depth to warp length.

\\(iea‘ tYPe | present experiment'Previous experiment Hamuro?
Warp length —

Towing speed 200m ’ 250m 200m 280m 200m 280m

2.5Kts. 1/3.3 ‘ 1/3.3 1/4.4 1/3.7 1/4.2 1/3.0

3.0Kts. 1/4 ] 1/3.5 ‘ 1/6 1/5.3 1/4.4 1/4.3
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Tab. 2d-2 Estimates of sinking force (Wkg)

Type el})clilee‘;li?rlll:nt exlg)zggfnré;t Hamutrs
Warp Length (m) (Medium) (Large)
200 10.3 19.1 19.1
250 — 26.6 —_
280 18.7 —_ 28.5

B ERBREREM » ARBEZIIERRAE » HERAKEEE » HOMELRAE—HE
ZRBWAE o 41 IR 2 T DR E LR E 2 » ERIFK2d-27T7R o

H EEZIEREN » EERENTIRAR  AZERRHEEREENAG o WIRTERHL
s MACEERNNAREERZHERERZY R » BRABBNEREB T OERE o

@ RiTHhZR@EPE

HERBTIERE » RTHEARS 2D » RTEERRERESEEN » NIRRT
S BAYRENEH 2R ER o RILE R ME TR EZ VR » REVIBABRTNEERRZ
—» RGN R LR 2 ARBEAMFUREKE » BAeREREXAENAGENRZHE
KB » AL » FERME2d-5FTR o
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Symbol Warp length

~ O 250 m
X 230 m
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| 1 I 1 L

1 I 1 1
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CALCULATED VALUES (m)

Fig. 2d-5 Comparison of the working depths between calculated
values & experimental values.
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Fig 2d-6 Relationships between the depths of head rope & towing speed

in defferent warps.
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Fig 2d-7. Relationships between the depths of the otter board center
& of the net center.
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Plate 3. Equipping of depth meter.

Plate 4. Electric Current meter.
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The Process of Hauling net.
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Fig. 3-2 Otter board used in this trial
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Tab 4-1 Results of experiment (from Ta-Kun)

Warp 'D(i)itiﬁge pitch |R.P.M Towing |_ Net height & depth

length two boats o speed A B C ‘ D l E
©) 200 50 220 2.5kt [20(20)20(25) 17 (5)~6
® 200 50 230 2.8kt 1‘18 18.5 | 14 lz.s /
® 300 70 220 2.7kt 1‘25(25),23(30) 25 5~(8)
@ 300 50 220 2.7kt 124(25) 34 27 8~10| /
® 300 30 220 2.7kt 27 38| 29 10~11 /
® 300 70 240 3.0kt 22(20)[30(32) 22 8 /
® 300 70 250 3.5kt 1919637 20 T~(8)
300 | 60~80 | 270 | 3.7kt 16(17),19(22) 18 3~(S)| /

Tab. 4-2, Results of experiment (from Kan-Yang)

Warp | Digtance Pitch [R.P.M| Lowing et helght & Depth

length | ;5 boats sceed | A | B | c| D] s
® 100 100 10° | 300 |2.2~2.4| 24 | 34 0
® 100 50 g° | 280 2.5 25 | 37 12| s
® 100 | 170~200 12° 300 2.6 16m| 25 9 |/
® 100 50~70 8° | 300 2.9 20 [30~32 10~12| /
® 150 |.. 100 10° | 300 2.6 |32~3543~47 li~12| /
® 200 60~70 10° .| 320 2.8 40 | 52 11~12] /
® 200 | 60~70 10° 320 3.0 [32~3543~46, | s
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HBEERINE 4257 o BhREBRETRS BIAENE 81, 2 RKRT1 ~ 2 HZRBRER -
TEserh 2 FRERAESOm ~100m 2 [ o HERA » MARBRER  ERERUE U2RZEL
s HRRWER D RIEDRREFE o AT 1 ~ 2 B2 RABRBE » B/1R406kg THlE
MERMEILA 100kg » EXGHRZIHIH 182kg » WIRAIEZ 4> - KM@ ZERR200ke »
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BTN o XREERBIBRES » KTHN—& L~ T EEUREHEERIS » W
] B A R T RER D NI BE KRR ANFHRERRE N REF M ERER M » &
R REH BRI RGTIEAURIEE o S BMMBBRIERTI S » LLBIRETZ o B b~ TRGHFHEE
AFBRT Ty EMEFBHWWANBENIRBEL c BT HERFLHENRADOES -
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Fig. 4-2, Relationship between the depth of net and towing speed
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HERR MH ER " HEERERA FARIINERK o HETMENWRN » M iiERE
B B R M R — i YRR K T BRI T R R B » B JR8n » HLI AL o

Tab. 4-3 Comparison in the relation of net depth and length of warp
between the trial gear and foreign gear

Length of Distance of towing Depth of Warp Length
warp(m) two boats(m) speed(kts) mnet(m) fishing depth
Trial Gear 200 50~70 2.5~2.8 18~20 11:1~10:1
g
(Ta-kun No.1) 300 70 2.7~3.2 20~25 12:1~15:1
Trial Gear 100 50~100 2.2~2.7 20~24 4.2:1~5,0:1
B 815% 150 100 | 32~35 4.7:1~4.3:1
Kan-yan 200 60~70 2.6 32~40 5.0:1~6.3:1
Japan 100 50~70 2.8~3.0 14~17 5.9:1~7.1:1
Hamuro {
H piN 200 80 2.0~2.45 32~40 4.7:1~6.4:1
U.S.A. ~ 1 me10-
% 45~320 25~160 2.15~2.8 14~17 5:1~10:1

— 82 —



LU EEIE—RBAR  IRZEERE » AR » BHESABRIR IV IIRNE 4 ~
3 HUBBHEILRK -

MBI IR « RRTRENRE » RIRHEROANEZTE » iIRRERENZEEER
% o IR IOEAER RS RG] o fFEPRORIRRINE » 78 50~100m Z[H » TARTHER 2.2Kts~
3.0Kts (MG » BAIRMORERESAKEZL » W/84.2: 1526.2: 1 ZH] » ILBABINTERE
TEVLRZARLL ©

ORI 2P EE -

KR 4 ~ 1 FIANEHET » ARBREREBITA » ZRThHERIES » ABIRTH
HALBR—3 0 HRRERE » AR RERFENRRER  SHERHE TR 2B
TERHK o HssRlZzm » BRARRE » M SR 2 FH RN » LIEm iR
SHARERTG R o IMERE— SRR -

fOsE

WOWEERN  RefdERBAXEERZARMRA 2SS Bz SR RBHR
s R o AAMARERRRENRIEL LR » MENEOSERMER  EHEBRY
TrE TR R A B RRFTE o e EMRIEER B EENENERI6m ~19m 2] »
(HE R » KBS 9 m~13m » TATHES 5 m~10m » P 18 RisX M 48 B A0 D G
SEE » WEIRERE  BIEFABENE » B TR EE IR E » PR EES 2
B’ TR TSR BR o

R/?2

N

Fig 4-3 Diagram of the net in equiribium under towing
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(1)

Fig 4-4 Comparison of the height of net mouth, in different length of sweep line.
(1) incase of 100m
(2) incase of l4cm
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Fig 4-5 The relation between two boat’s distance and warp length in

order to keep the maximum spreading of both wings
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5 BEXUM

(1) HAMURO C.M. & K. ISHII. (1961). Study on the midwater trawl fishing
gears and their telemeters, Scientific Report 3, Fishing Boat Laboratory,
Fisheries Agency, Agriculture & Forestry Ministry, 86-94.

(2) TABER R.E. (1974). Midwater pair Trawling, Rhode Island Marine Tech-
nical Report, 15, 1-6.

(3) SCHARFE J. (1963). One-boat midwater trawling from Germany. In: Fishing
gear of the world, 2, 221-234.

(4) Mc NEELY R.L. (1971). Recent developments in midwater trawling in the
Pacific North-west of the United States of America. In: Fishing gear of the
World, 3, 443~489.

(5) STEINBERG R. (1971). Two-boat bottom and midwater trawling. In: Fishing
gear of the world, 3, 423~430.
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Plate 1, The net depth resords with self-recording depth meter (Ta-Kung)
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(2) In case of 150m wire length
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(3) In case of 200m wire length
Plate 2, The net depth records with net recorder (Kan, yang)
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Fig 5—1. Relation between the scale of net and main engine

power (P.S.) in different towing speed.

— 92 —



F e S il AR S B R 2 R AR 2 6 T ORI AR i R o K BRIE 5 ~ 1 iy
RASEEBS DB ERFRERE » RENES I8 (kts) FEMEERHEANRARE > 2
HEHIRNI &% » DHEEBH o RREHERE » BUBBFERATRIEY » HRENRMRE
 REMERNE RSB » HER BRI » BB N0~20% BB BT o

WRGIR ARG HE EREEREUEBE o RAS0B DRI » BHRM3. Ofidhia e
B » TR R - BRI » ¥ 500 B0 Bak » BE NS BRI E R -
L E RRSRIEAES . Okets SR I ARAD TG » FHRS B RBIE B A B T B Rt AR » et 22
FAME > BIREATTEEN BRI » T8 -

2 MABKRENERA

SRS R B ¢ P L AL B B D RO HERRBR AR 4 5 (Rl — (e - SRR
BRI BB INTI A 5 B — B 0B » MR SR R PR R M 2 R T
o HfN MY REARBRMBATE L AR o« WHMNA DR - BBRELEEENRETRTAR
RZER

SRA—-ERS TR REEEERE AR » BESRONERZEIBIERS 35—
i+ K358 (kts) fEEFERBRF VRO » HEFEPZBORARBABREN 1314
» S EFIBLL . O R RRA - LB 0 2 BB S B ATR N 718 o RS2 5
EIRBESRTIRET » M0 Z RPN 2. 742 o Ll 2. Ofi S e » W HRATES. 245 o M1 5 ~ 2 7
7 o PEERDIAFSEHE AR FTHRAT R K 2 AR o BA LS O N TE R ALK » AL BT AR

(m)
70 I
60
Catch efficiency
50 - 2-9 time‘s
Catch effici
Lo _2? Ct1e ficiency
Catch effé
clilency times
30
20 —Catch
efficiency
10 =1
L ! J I ] d I
0 10 20 30 4o 50 60 70

()
Fig 5—2. Comparison of the development of net mouth
in different two speed designed.
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Fig. 5—3. Diagram of the fishing gear in equilibrium under towing.
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MERE 2R » TR R » DRSS PR ERER » MR 5~ 2Pm e

FHES~1 R 5~ 2 WRELREM » F—REHE  BROREEER/NE » TR ZIRE R
MK o FII ¢ MEFER 20~30m £ » RAVIRBETEEEIR 2.8m°~3.4m* o TR
RAHRAIRS 2.1~3.4m* EIT] o

MRS TR RIR A AR BIRE R 3.75m? » MABRBAMHLR 22.5m » KEHEFFE
TR 2.8m*~3.4m* » FLRAAMNBABKARES - ERAUBROHKRE 45m » KEHHEFTFR
REERRER 5.9m*~7.1m* » AR —HER 2 NERER LER 3.92m* Mo
RETETREARD  ABRIRER » HRANAKTREARENE - ERMERERDTEHEH o
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Tab. 5—2. The area of board desired according to the net scale extended.

MEAE ‘ hERE | MEEE | By K \ R B B ( HEWREN
Dist of | Length ﬁ up-right | Sub er
Sale (b) (Wingsdisi boards of net \‘ V-door m? | type kru B J Hp

10~20m | 5~10m : 20m~ 20~40m ! 0.87~1.12m?0.62~0.81} 0.6~0.7 ’ 200~ 300
20~30m | 10~15m | 40m~ 40~50m | 2.8 ~3.4m* 2.1 ~3.4 | 1.8~2.1 : 350~ 600
30~40m | 15~20m | 45m~ 50~60m | 5.4 ~6.4m® (3.8 ~4.6 | 3.4~4.0 ' 800~1200
40~50m | 20~15m | 60m~ 60~75m | 8.3 ~9.8m? 5.6 ~7.1 | 5.2~6.1 |1200~1500
50~60m | 25~30m | 75m~ 75~90m {12.4 ~15m? |8.8 ~10.7 7.7~9.3 |1500~2000
60~70m | 30~35m | 80m~ 90~100 |16.5 ~19m? [11.8~14.2(10.3~12.3]2000~2500
70~80m 35~49m | 90m~ {100~ 17.5 ~22m?* |12.5~16 10.9~l3.4;2500~

RS~ 2PIRZBESE ) (RMKET R AEE SRR o HA IR ZBE R » B2 AR
FHERAR » JIMRFTROER » URERAE S ~ 2 FiFIREWIET o

5 R

R Z MR S REIEB AR » RIS o HSEA L REMRRIEE N BT
BLAA/INTIE o EfEHS » SRR EBIIBEEER » FIERENRRES GWENRTRERR
TR AR ISR Z o BITAKERERERZMFR > BRTEE—WRAT A » RAW
B E.S 6K WRIGEMMFTHRERSK - 4L 3 HifgSURERER » TR EHRBRATE
YRR » RIS RINE 5 ~ 37T » DIB % o

Tab. 5—3. Relation botween the wire size and net scale.

Horse power | Scale of net | Drag of net ' Wire size need Mark
5 7 B AR A® | BERES  EELEEE i &
200~ 400 | 17~24m | 2,000~ 3,700 | 14mm~Il6mm | BBZERKE  BHEX
400~ 600 24~28m 3,700~ 5,027 ‘ léemm~I8mm | PMEZEKRERHY
600~ 800 28~33m | 5,027~ 6,983 | 18mm~20mm | £ o
800~1,000 33~38m ' 6,983~ 9,260 | 20mm~22mm
1,000~1,200 38~42m  9,260~11,313 22mm~24mm
1,200~1,500 42~45m ' 11,313~12,986 24mm~26mm
2,000 52m ; 17,340 | 26mm~28mm |

6 F£ (Sweep Line)

FHREEEBA (B » FAK (Danleno) SMEZM (EHZ) W% - B
WZAZAWIREBER /D o SUUHE R AR LA R RR T o
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Fig 5—4. The development of net mouth

(1) in case of short bridles
(2) in case of long bridles.

MR R » FHENREREOMERAEDNHE - FENRERE  TRARRE0
RBA » BIAEAMUER 2RMIK (WS ~4) » BREFWEZRNAM7T » MRBGEE
ZEAEFRE ~ TRERMEN L B2 ERER S <R RER RN - 45 IR g Tk
SEEVIL G W EGR o WEERERNBRERLSGE L WRTEN—EVN TR o FHERERNER
o Memedan b 2R o (HARIRPORIRET 541 W0 5 ~ 5 B » FERE » ABRWitRAIRL

CGRMPRE) BI2BAA
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4 Rope (m)

Length of Han

250 .- ] ]
> (One boat type)
230 L (Two boat tyvpe)
210 -
®
190 -
170 g
150 &
130
110 b
30 p
7 r
50 T
3 N N 2 1 A A A 't 2 | L L d

10 20 30 40 50 60 70 80 90 100 110 120 130 140

(v)

The maximum width of net

Fig 5—5. Relation between the maximum width of net

and the length of hand rope.

PR v i AL EL D O SRBRAR R L T VA SR UM 0 (R L 775 » TS HEMBL UV 1o 2 [ b f

7 HigE (Front weight)

TSI ARG Z 5% « TS (EHEMA M TR » A BB MO SRR 2 A% o 31
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MHEE o MEZIERGTRBNER o RILFEHEPBHEB2 M O R » D FHRE i Eaolire e
P A TWMZFRRE  ERRE LROFRBM | ~ 4 mBE o heh R R
UEFRE » BRBFIBRRYE  XRYTIRA

T HhAE(R > L

TS 0 T 4 SR

» R BB BEIR/D - HEROE B R R N A S T 2 » S ARHEIRTTA5 o (BAKIRAMR
R SCERFDREANEUAE T3 37 A5 SR 40 > BUSTERO TE MR i » BLHESRAF S — 5 IV 0.1~0.5kg »
LHERHKIRD BB IELM 0.6kg~2.5kg "% (BEMHFE) o BT M

1§ T R

AHE s RER R KRR SR R M AR O o LARPEE R AR » A
ZIRAFTRAEME ARIREE o (AR EROEFNS » WAL AR » PEECANTAL 76 2
R Z R0 ~ B R B RIRE 2 BEWE o



Fig 5—6. Firont weight

b R RRATSER A TR AR 5 ~ 6 o RISERTLIBBIA » WA ~ Mihs o Bt
RS TR > WTESIE N EREER » ARG VRS AWERS  FNIHSEMNES
IR F350kg » {RERS » WIEMLRSEET » DIGEIRSERE » IR B ADIRYE PR TR SR IR IR o e ARAT A4 3T
o JREERY 1 ~ 2 mpymi iR LU R TELE - IR RS EEREEIDI A U8 » S
Tt WRAE TR » AR a5 » REiTEE AN ERE N RAWABIRL » MEIRETE LT
P » SERRRIBIER L » WEREEEECIRIEM TR » SHRTB Semi-pelagic trawling (IR HEHE
8 B o

8 LT HEImE

PR B2 UL » MR NS RE AR A R 2 MU - ARAEBNNEERR
P TFE2RI BB  WHETTEL » BR 50~350kg Tz i o SREVIRETE »

— IR A RSB » TR AR o (REREURERMM @ RERHMETTHEE » I
b7 (- SRBIE AR S ©
9 =FF

IIRTFEAIAE » SRR A 0 R0 » SEIERER AR DT 3ds » TERF A T T &
HISRAYTIRE ) R REESK » NI T 2 LRGP AR » BT 2 KB MME R 8 T AR R
EHRYE » BEREFI R RE KSR Ik 2 SR EEE E B R HEL GIE - 2 a2 R i
» — iR RA TR0 2 BRBABL BTN o ISRz FHEENE » BHRTIRED AR 1 :1.2
~1 1.5 (Johnson, L. J. 1970) o eHFREREVIERIEM » R HABRIIENZ = /32— KT
AT » BRTRAERBROTN » BTEERER 18cm Dl EHEHE o
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T BB HE A R RS 0 AR AR W D R AR A — AR o (HAURRO I B R R
B~ iRk aEmamiER  RIEREINRERW » BRERMNKEEARE | OFRERAK
BEEKEZ ERERE » ORARENEREETHENEM o MhEREE  DRARER
MEHR G » B HARRBARTRENERE » SHERLTmEARA R Z

1 AEREmE
A BBHME ST MR ERB40ERFRY » ARERERSRRA » XABAERBSAEM

S RETEAE  HBERARNBRS0KHZ~60KHZ R » BRAR 30° M EERESH - &
PRAE! fa BH A AR A R A » AHWMARENE » RUX L BebiaMaRfR 1N
ERIEAIEAR » BOLA BB BN o — BRI HA 2 QEROE » REFRENREN
KB » DIBAESER R R EH KRR !

RILRE EAR RS EMERER » AARAGENEE N QB RN > B0RE » Wit
ERAWABEAR » REAZEDEEEI0KHZ I 25 » I MRFIRIERA AR R ERMBIER
AR » BH5 EEERERRB RO ERMERNERBN » HERENETHENT
fEEE -

R » HEHERGRRBEREEZREZSE » FERBEHEL » BEERHA (200KHZ)
REBRABZEEEY » YZISRIEHE N 2EHE  YERRAMEERY » RABTETE
HENBIRSER T HE R B R AL o

2 BAREIFAZRARREE

REAZFMBENAZNTERER » MA(ERBERETENERTMENEN  SEhES
ENREERE » WRRARBENBRELSE » MANWIERRIESE  —ERREERHELNE
DA DERE ©

HERNEERNBRAREIR ARG » 2K LRRBN TR - SHREER
RIMESEARCER ~ ARIEITEE X RME ERIVESRE HETRE o A+ B HRElEes » St
HE AMRERRMARES » RARNETRERZRE  RIFEERERRESE » DIftEEs
FHA o KIEARBIVERA - MEANIETEE » B EMFERKTMEA - BEONER  FLER
BN » T s R BRI TR E » FILKIRM B EEE » WMANEEAETEEREDNS
TRERLETCHA o HREHSNEZENE 3BE 3~ 30 d~ e IR% » AURBEFEZEKERK
RN M » SUBRRIRE R NI BEMNKITRE » B AT s RE » P EHRELEEL
2B RERBNED ~ cITWEHRIEATERS i » BEENR2m~10mE %5 EL4RE
AMREREERZEE » MM ZRERE/VIMNOSER » TR ESRERX o RIBEETgEE
WIEHEE » RIVERESENEENZEIRTSNEE - S ERBRBITEEDENSERR
BERE > BOBAH TR (Net recorder) » ERMEE ABIFESERM (Electrical
depth telemeter sytem) » R FEEEIHIE (Multi transducer Net sonde) 4
BRER BEERYE X

B ETAA A DR EBRRRERS o WHILMR N TIEE AR K IR G EEE fERE
ZRRUT » BEAEETRZELERBMEEE o LR HERAERNETANEELZELHR o

— 101 —



TIRRRERB IR ZRERE o BAIRERITR RGNS 100m DISKEBFER » B
TR o GIINER 3 W2 ETRIER  IRAREZHIE -

SHMENHTRERAERE » RTRANEERRMERZ LG » KEXFROER
 ERESBER > RETITRT » DIBEEEZ -

BEHEANEERBR 2 RN MEEBN
AHRE HeE
aﬁﬁfiaﬁ%ﬁ)’%/ oW M | TR %&/
|k AR
Az %ﬁ{ %:g 520rr1 3:2 ARER 2.2~2.7 50~100m| 100m | 4.6
i g:g 200m j:é CHIESE)2.2~2.7  100m | 150m | 4.5
A 2.5 2020m 3.7 2.8~3.00 80m | 200m | 5.6
# 3.0 280m 5. I
HAZR2.0~2.5 50~70m | 100m | 6.5
A 3.0 1020m 2
] 3 s oom - 2228 $0m | 200m | 5.7

EABIEENCBRENT » AEABAREARIIS  ERBERIIMAEIR » BANTE
FzWHT o BURRIETRE » ERBLAERFOREERRE

= BEAM

o FAEE (1974). BRHEERNRED  REEMEERER225 » TEERERRH » 33~61.

@ /PMURE (1966). T u— i O XBENEL P v—r Y 4y FROBAFABEORF OV
T s TUEAK TR A 552258 » 101~108.

3 HAMURO C. M. (1964). Study on the warp length parado-nable size of the
net and capacity of the trawl winch in case of the deep sea towing by stern
trawler, Tech. Rep. Fish. Boat, 18 (7), 4-30.

@) SHARFE J. (1959). Experiments to decrease the towing resistance of trawl
gear, In: Fishing gear of the world, 1, 245-247.

G BwLEs - MURE (1961). £V —K— FOW% » REKHEE, 31, 297~307.

©) FERss (1970). EBEIGHAZWS  BHERA > 1-111.

(n SHARFE J. (1964). One boat midwatar trawling from Garmany. In: Fishing
Gear of the world, 2, 221-228.

® MATROSOV T. T. (1958). Increasing the effectivenecs of trawl boards by
slotted design which produce the necessary moment of force, Bghone Kbozyais-
tro XXXIV (9), 3-10.

@ Lee T.T. & MAZUOA (1972). Mechanical studies on the trawl gear of
Taiwan, Private publication.

a0 FE+R o HFEE (1972). BPERETREEEFE » PBIKE » 239, 2~6.

ad TREAKE (1977). HEREAYAkEE SRR B » TPEIKE, 290, 28.
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AREHERBRE  SEEREBURAR SR HEMEIEEE 2B NRAT  ERRRNENnE
B BETERGEERM - EERERNE ARELTHEZ2M  ZERN  EERE
AR AT 35U » T34 20988 » SEEEEHEIRMTEIT3MURES131 » Jeig1408 » IR
HEMIE L, TSGR 2,9538 » FHE 837 » IR B HEMRIBHE AR - RIEFRIENTIE »
fEERIBRRRT HER » HEBRE » RS ~ ERS - Z2FERRERETEE « BN R
FEALER AR o (EHEEARBEZ M BB BN B RRT BRIRRO IS RSRAL » KRS o /1
RGN - WEPREEEEARENEERE - REREEE » BREZRENERER) A&
o AWRRRINEER » MYBREMRCHL » HRERRNEREBRENLE

RERFEIEBRE  SIEARERBENTTIHREER » SIEBRIEMEERPESE » 8 REA
+—AEhE s REEGRER  HR#ET2 (NS C)—A31—0715, 73—A31—0—788%76—A31—0
—895 SRBIRTEIT » BAAREREREN—RIABRRSE

REEE R R WRE R EAR R - DREEEILAT FHBR SN Cobb 440 Eh
ERARER  LBRABNBERERRNIMELE  KELEIEAS JIHEL/60, 1/15K1/8
MRS » EZABRRAEREREN S JIETEIRAR » ERNTUPHER © 0F 2.5kts 2
3.0kts fy—MRIEEHITHERERN » MAWBTRE » WREMRMRERN 1/3~1/40 @FE LR
HERHEA » MOWREPBRI2Zm o WA ZHETRE » FEUL - RETRZUREX B CE
BSNATGRE » @O EREERNERS » 41 D/ L 2 X/NEHE0 B ENEEREE o 64+
[& ISR 3 ~ 4 F R B0 REAMERE o

REOBERAARSERGTREERSREMCHTTERE - BRABIERNAVN » REHEEER
150N % 67 IR R B MR EE A » BREAEKERBITTBEE T RRMHRAER » 4R
AR m M ST R B AR - BRENORBHGTRE » ERENH
ABER  FREEKER - O RAFFMEAEERTWRENE » RATEREARRE - F8B N
RRELIOm » MMRREKRM 3 m o MERMATEE 1kt > BVBOREEIm c 0RO EE
HERER0.6m » BREREHEEHERBARN o ORBBRAVIE WM » ERBIELNREL
PERRAEF o OERABRAHKET » BARE—BPELRMOE

R EAEERNNRRERECSRERAIER - E—PREEENAE XA MR (1,000
IP~~1,5001P) B jAHYAR e faiie B - RSO R alt-h O BB el el 1 8% (500
F 0 1,2000P) o RN IALIRACE » 1T 17 KIL60MRIIREL MR ME3ERER » il A
MR BAEBANARRE » FERES | ORI BRERLBRENTHLRRK - @ RMRERER
FER B RATRY » MR AR S RO A A N DU B R A o O MIRE RATH IO B RO
BEAMEEA » BEZRORERGERFERESLI —# c 0M@EZEE XN/ NRTFMNRERE0ZE
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B IELLARBRE R o (6) AT AR/ INBRLE O 22 JRR B A T L8 2 LL U £ o

RABREEE Rk » (EHIT—RIINRBRER » BAREEREEERNE0 REELE . T
LT E BB R E R E R » NERW R BEAT 2 AR B LR E R - BRA O &
AR R R BB ARV IN 2 UL - HPIRBHRERAELREE  AOERHRREE
TEH b2 R AE © @BERRARMARISEMEA 3 ~ 4 BRIMBO B EREHREIERE » R
EEBREN R ER BERR o OFERKBIEER R ERRARAZREVET 8RR
KR » BRI RTIERT I BBRRER c ORAREFH (Sweep Line) » IHADH
B 1k 85 BT SREYBER o

BRA =R PR R R BT » el 3B A ERERAE R » & DI B TR S | BURESR
EENERIBIEEE - RRERER o RITARERNTIEERE L BB S EREER - D
A2 A HE B B » KR HEBIE OGIE B B AR AT 2 8 » REEI6SHEI12AH » THE
BRI BT — A S XM F AR AR » HREREH | QR REHEATIRE » RS
RERMERAE ZANRMES » MRHROR/RBEEZES S o @FF 2.2~3.0kts {5 EHEA
* RIS S0m~100m ZRfEEERS » JABEERBENRRMERENL/4~1/6 c OFARER
HSHER » HiBOWEFRREERAZPE c ORAFRANSEIR » BRI RIEL R »
LUBH SR Y — R R R o i HALIE AR » 19 LR — % J0 AV B AR 2R SE 0 ) 25 4038 1n20
%o

TPEHEBRASE - R R IINERBRER - BB R BB R AR BT o REVEEE
HABE SR ERRGERNRZS BN o LHRTEEREERMNE ERE - EREWENR
HEBRRERRENRERR o ERFRGEERERBERN P EERN R AR » SBRATHE
T BRBRENERAERTRNNTRE o SERIEEE » REPERINERRERS » BERE
M RARBEMNFRRAERE » MEZCRERROOT » BEBAZESE o
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1 ERLBEERDEEHEBRES
WO AR | M B OF W & F 8| EREE | R R
B | AR | BAE 2 N E BEIR E . il &
(m) (mm); (kg) | (kg) | (kg) | (m) (m») | B £
£ K| 40 ] 203 45 |160~185| 70~90 | 73/74 |sib 3.0 5 ’13;’?8“5"“
b7y
Chalut | 545 1 949 |15+2 150 | 440 | 140/14d'sib 3.2 | &% Nédélec
pelagic %60 | 1966
44~40 ? .
150 I 25 160 } 40 jova 1 i Portier
) ; i 1970‘
750 P 37 | 160 400 50 |stb 4.0 Portier
1970
1,500~ . B - ;
1,800 IP 56 200 !600 800 30/120 sib 6~8 s Portier
1= 70 | 200 150~2ool14o~135' 500 |100~150[s@ib 5~6 | &5
80 | 200 |150~200/140~185 500 [100~150isiib 6~8 | &
100 | 200/[200~250{185~350/ 800 [100~200|s&h 8~ s Scharfe
560 12.5 1966b
110 | 560 | 250 |185~460| 800 [100~250|s&ib 8~ &8
12.5
135 | 560 [250~350]185~460| 1,000~]150~250s5Tib 8~
1,200 12.5
155 | 560 [250~350]185~460] 1,200 [200~250(sGb 12.5
H K (TSR B
200 FP ;25 76 9+2X 35 | 2x16.5 50/50.5hydr 0.84 *i# | Hamuro &
1.5 g | Ishii 1961
400 P | 26 | 120 9 2%x20 | 70/71 |hydr 1.89
Bo
500 P | 35 | 121 2X50 | 80/80.8ca, 2.0 g
1.200 B2 | 49 | 152 | 27+63| 110 |2x40 |101/102 |hydr, 3.30] &g
wo g | 15| 85 20 | 128 | 0~40|s55/92 'plainz2.2| g  [lohansson
il 18 185/100f 40 [120~145| 15~40 | 64/92 plain 2.9 | & 1967“1 s
k3 12 \ 110 | 6~12 24 34 | 18.5 !sib 1.36] f& Noel 1966
. ot % }V[i:l Neelj(rgz
B4 | 45 76 95 110 |hydr, 3.7 | 5 .| Johnson
ABEE Gin 1965
B.C.F.| 21 127 1120~180, 80~150 55 |r-bd 5.6 | fEfE {gglg“’mh
EREk
% Wil 77 | 200| 420 | 400 | 500 sib 8.0 gg; N.N. 1970
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(m) [((mm)| Ckgd Ckg) (kg) (m) | (kts) | B =
B X i | TS
50X 2 B méﬁu#T
C 60~120F]| 33.4 60 40 80 B 70/70.52.3~2.5] HEp e 1.5
50% 4 =4t m%”““
&= &
5 OTFEHHEOE
B E—EIO;(IOmZ
. 5 (1)@5"&1?’%’?*
LI . RefsoR
600 I | 70m | 200 200 | 175% 2| 63769 = ggﬁﬂﬁﬁ
50~350 3.5~4.7 %’é @0
1,000 ¥ | 80m | 200 320 | 350x 2| 85/89 Eﬁigiégﬁ
s - " MEMRERS
5= B4 ﬁ% NI%%Q/;ZEE%]
e - O RBIEER
&k g SRR
200~212_g 22.5 | 150 114X 2{37/42 | 3~4 | ft K 4
m~67mfH]
& % i FEETHE O B
12X 15m?
50~120 120 60 | 30/32
» ,
100~200 150 120 | 48/50
5o
B 450~500i 70~100| 3.5~ 5
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