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Summary

The anchovy scoop nets fishery is a kind of lift nets and used widely
to catch anchovy in the coastal area of Jeju Island and South Sea of
Korea. Especially, the scoop nets used consists of upper boom, lower
boom, pressing stick and bag net in Jeju Island. For gathering anchovy
school, an incandescent lamp (AC 100V, 1 kW) has been used as a fishing
lamp which is installed 1.0 m ahead of the bow and 1.5m above the sea
surface.

The net is spreaded in the 4 m layer outer side of starboard by upper
boom, lower boom and pressing stick. When the net is spreaded
perfectly, anchovy school gathered by the fishing lamp at the direction of
bow are attracted into the bag net, and hauled semi-mechanically. After
the first hauling, the fishing process of gathering, casting and hauling are
repeated several times during one night moving to the other fishing
grounds. For this work at least 8 seamen are needed per vessel.

Likewise, in the anchovy scoop nets fishery, the seamen use one
incandescent fishing lamp (AC 100V, 1kW) to gather fish school inside 4 m
layer from sea surface. And in this fishery, there is characteristic that
other fishes with low phototaxis are caught rarely. Therefore, to catch the
anchovy successfully it is very important to attract the anchovy school
around the bottom to the sea surface by the fishing lamp, and seamen
with experience and adroit techniques are in charge of gathering and
attracting fish school. However, there is no theoretical basis on the

optimal light source and luminous intensity for gathering anchovy school.

_iX_



Traditionally one incandescent lamp (AC 100V, 1kW) put into conical
reflection plate has been used as fishing lamp for decades.

To develope the automatic fishing system suitable for the anchovy
scoop nets fishery in the coastal area of Jeju Island, author have
designed a system consisted of hydraulic winder, net spreader and side
net roller, and have tested torque and revolution speed of winder,
spreading condition of net, sinking speed of net spreader, hauling speed
and power of side net roller, and adequate length of side net roller. Also,
to investigate the optimal light source and luminous intensity for the
effective gathering of anchovy school, author has tested the submarine
illumination and the irrradiance efficiency of reflection plate of 1kW
fishing lamp used usually and 2kW one, and tested noise of main engine
in air and underwater noise by main engine revolution.

The results are as follows;

1. Annual anchovy catches of recent 10 years in coastal and off-shore
fisheries of Korea was 210,000 tonnage, and 7,000 tonnage in coastal

area of Jeju Island.

2. Monthly catch by the anchovy scoop nets showed the maximum peak
in March with 20.0% of the total catch. The major fishing season for
anchovy could be divided into spring (February ~May) and autumn
(October) season with somewhat higher catch in spring season than

that of autumn season.



The submarine illumination efficiency of fishing lamp was increased to
about 180% by wusing the reflection plate. The light of lamp was
radiated into water with having circular shape and it is corresponded

with illumination of submarine spectroradiometer value.

. The illumination of incandescent lamp (1, 2 kW) in air showed
maximum value at 994 nm wave length, while it showed maximum at

690 nm at the water depth of 0.5m and 1.0m.

The relationship between submarine illumination (L) and water depth

(Z) of vertical light in 1kW fishing lamp was as follows ;

L= 146.03¢ ™"

. The light of fishing lamp (1 KW) pass through much better into vertical
direction than that of horizontal direction. And the light at the

veritical direction could not reach to the 20 m layer.

. The submarine illuminations of 2kW fishing lamp in the depth of 2m
and 4m were 631, 48 W/cm’/nm each which was 303, 435 % brighter
than that of 1kW fishing lamp, while they showed almost same

submarine illumination at the 6 m layer.
8. The underwater sound pressure at the 4~6m layer was 101~105dB

at 100 Hz frequency, 102~104 dB at 300 Hz when engine’s revolution
was 1,000 rpm.

"Xi"



9.

10.

11.

12.

13.

The newly developed automatic operating system of the anchovy
scoop nets fishery consisted of hydraulic winder, net spreader and
side net roller. And the number of operating persons could be
reduced by 50% from 8 to 4 seamen compared with the traditional

method.

The most suitable condition of the hydraulic motor of the winder
should have the least leakage as the fishing time goes by than the
other methods. The strongest tension of boom showed 187.5kgf when

the boom’s end was in 4 m layer.

Among several winder devices, when the pressure difference was
fixed 130 kgf/cm® for safty, the winding velocity of boom line in the
best type of winder showed 2 m/sec, that was 0.48 m/sec faster than
that of traditional fishing method and this winder could catch the

anchovy of 1.6 tonnage per hauling.

The adequate weight of sinker for net spreader was 40kgf, and

proper sinking and hauling speed was 0.8 m/sec, respectively.
The adequate length and rotation speed of side net roller were 4 m

and 60 rpm, respectively. The hauling efficiency was increased to 83.3

% and 2 seamen could haul the net.

- Xit -
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" %] Anchovy, Engraulis japonica (HOUTTUYN)E *ol&E Fx|3}o] &3}
T AFoZA Yyt A Atdl F, AAstn ed], 5~7E R dF
B G AtE &, 3 F v 1do] HE AT 10~12cm7tA] z}pepA
dol7b "1, F2 EFIES Aol

FAOS9| F4HE AbF Aol 93, 1998 AlAl o] F A2 8,6007
E (el & M/ThAen, o] T EAY AYAFL 57 % 490THE |
o BX9 AARFES IFpEZ RY, FTFo] 300% (137UHE)E 199e1,
7 TeoE HE 247%(1219E), A 106 % (527HE), YB 9.6 % (477
E), &3 51% (257HE) ol o5 S/=o] AAete EAY o yFe
A AYFZF] 80%E HFT ALZ Hol F2 FHopr ot} Folrf g7}
T7hEAA g H1 USFE & F AT

FAE ojgss F o #HF HHdXMe EEHR AY, FIAAAME
Aa A, deodAe A8 a2 vy e 34389, A,
A, 2% Foloh (BT e, 1978 ; T GATF =R, 1987 ; AW
ghEol =zt 1989). ©] T 2olde fuet FaAdH AFE LA
A2 A= 1A el

AFz FH fJ& 59 Fal, FFTI8, Bt Hstx do dinpd
F, FdF, FHAST, FIHUEFAST T IFS FFHI 288 215
1123} 281F 9] Thd of{7F M4 st e (11, 1982 ; &, 1985), o] &
3], &%, 15, Wol, B0, A, AYF, &5, Lol T 5049F0] of
A ol =i Aot (Sohn, 1976). o] X P Ue AHPL F=
AEHA, AMF7], A5, FAY, 2%, %, £ol2A F Atoideln, HF
B EFF 341 otk o] F oMY HFE EFE 531 ELE AP



A 7red ol AFRs Bind A9, HF A7 VT 1122 ES 2 E oY
o vls] Boh(FRHFAIEY, 1997).

Leete] FAE AarEe AN o] o]Fojx 7] AlAF 19623 A
7b 479 5] Exgon, 1980 o|ERE R&EHo g oM E 7|AIF
&1, oS I3 A3} 19853 FE Azt 3009E o] ol Y3ty Ajztat
Aot

ey 19903 ) o] F Ad=ZEo] 2008 wWiety AAFH HE F-
A, & F old FAFAZN W& oFFA ¥ FY g HF T 2
d 5oz A FA Aol BaAHE F FAYPel I - f4FHY .U
2 A% I Aok AL =AY 13 ofE 48
2o ddA 3F, 43 =X 02 oY FE wid 4~5%4 %
g3 e FAolth old wit oy FAlAE 1LHIEH st US B
olUzt oA FAabzl A BolAn Ue AFelth 2 HI oA
Aol 4D A e dhuele AL 1A f o "olq] S Holx 3o
H, 7 A4S 22 giAn de Aol old we} dAdME FE
ofAlo} Z7te) AYF AF L nEIe T ZAYHE ] A% AFA vl
Holl 4383 At

atx olgulg F AABI}L AR vFo] HF gue FE nHE
m, B4 F£AFA7E ARsn de 2FAHA BIdsE sy AslM e
Ao oEm e o2AYL AIFHoz JANAA 2AAHS W
N £ e M2 oj2Fust AE, EF ook Bt

E3), AFs AgodMd z2gdn e 2PAAdL & Ad 14 22 R
o he ¥ 7IAFeR, A he a8 YL J¥ez a5y o
Aol ARG wAbzte] AC 100V, 1kW W IdHT IHE 7194 +
Aate], A7 FoAe TS A Aol A st 2-3xEY £9
o2 Fajatds FxolrE FFog RN HoFutez FAojTol
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EFO0F R38R ¢4od Aue|xg ojde g@g FEgAY EE V#
HA4E waA std FIHAAINEA FFLSE DYAA FHAFE &
Foll FFAAG. ojFo] FHERI FJoAHY oFE A&3A T,
o5 o2 AFd FojE o7& AFAEZ frEdtd g ol =
AHZL ofttel] & ztd WEEY] & F EF 68 o o 81
oo UAS AT e =FHPAYY AdTEE 3 Yo, o] F 1~2
Fuk glol® zo] ofelE AAolth wEtM x4 UdHEE HAs, 24
ZuE HAPAA FALZ Ue 2FoldS YL F z
A}t A28 o] R ¢+ Yok

Gxjo] B3 FZoAe] AFE Lee (1975)7F APFZAA DA 9
gt Ao BAE, Lee (1974)7} FFZsollM A, AMEE o7y
2710 o3 Fx]ojF9 AZEYE, Chang 5 (1980)0] HR)9] WEejdtz EA
% FF ¢ A9 FH , Kim (1978)0] B9 o]Fo 2 olF & I3
< wo PxojFe FAATY, Lee 5 (1998)0] 200Hz9} 300Hze +&& 1%
B3, 18 AAFe PHeE WA WY ATy FAEaH F ¥
xol7o] £ES} AFol Bt A A7 vk Atk 28T Sohn # Kim
(1983), Sohn & (1984)°] ze| oY Fa} sfF@d el A, Park 3 Lee
191 71dd @Gl 4RI HF4e] FA, Seo 9 Kim (1999)0]
7 oYgF g BA T MIBEH oG AyFHY AN
A Ztzt Rastn Joh B BAE WAL R e o hed 24
Azt A Lee F (1979), Kim § (1995)0] 7| dA@YAdS] FLH
Aol #3te], Choo F (1985)0] FxIHe] 22 Fix|o] 3t 2tz A
73 vk Aok

YR A2l dAE Kuroki 8 Chuman (1958) 200W #ES 270E A
FoAE W HATY HFFE oTFAZIZ EAIHLH, Inoue ¢
Ogura (1958 a, by AAE, A1zt dR)oj79 FYFo @3t A7 vl



Ao, Miyazaki (1950), Kuroki & Chuman (1958), Kuroki (1958, 1959),
Kusaka (1959)5 & o5l & FRoj7e] FIAHRY FFZEo| #3ld
AT @ vk Jout oL BF o5 o) £FZEE KUY 23
&t}
ag]x Oh 5 (1991), Yang 5 (1992), Chung % (1995), Choi % (1999)&
gojdel glojM T Husol mE A4 L 53 288 A7
uh glch,

2 AFAA AFE QoA AHAD A= 2PoldY 2 UYL
APAL 5 e 24 718 Axge) BAME AR v glos, Yois
o2 AgET Ut WAFY PAZES FAW AP 9 (W cm? -

nmY)2 ZAE A7 223 24 2o de UolH Frlpe] A% T
AHE 24, A7 v ok

getd o A7E 2HelN BA)2 L FEAA Woldr] U F2AE
g Q7] Astd WGTe YAz} WARY RAES, ojde) FrlBe
FHA AAE W AT 3 289 FHAAD 29T =P
& =9 488 29 AEa)
Aste & Ao}t 22 AAE e gele AY7], AF2E Y79 2
% a® e 2t 1807, AFIE FBE Aol= UE B 58

goz 47, Agste ALY VY B3 L AYEE, 2897
71l 2% o7 MG R FAEE, Alol= YE E2ld o3 duEx
R FHY & 73U
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O. 93 z%ol¢

L AFE 29eldel A

Seue} ogdel dAe ok ¥4 AZAGREN, o] mE
Aoz sl ol 2T oA AR olAAL zHA A
242 AU AQA A=A gt n7E Fors 24 (6134) wip

(fagh), WA AZS 189 @724d) Yuatl £4EL TEE wAD, oA
194 (6599) Afa (U : 2yt BN LA, gt HERIS 6
d (6799)0] 37129} AolA Af LA 5o 712¢ 25 By, 97
Yetel e AAURE ool tia) BAlo] B3kt (7, 1987).

AFEolA ANE £480] 2he] Agoz 7128 AL 3y BE 7J
(1053d)o] HBY meiAlolth. of F1=o] oJahw TILREE T AL EH
T KR SRR A A TR Y TR Tk
W, B 7188 Ao o}, o] AyldE 32 2PUdA R I
AR Ye el ARET.

AR E ME 149 (1432d)0] NP AZEFxsTe AFE
Szo] oaid Mgl @I TMEE BUg, 21 7128 Aoz B
of ZANUAAE AFEANNE 21800l BajA A ¥gkrin :ZAo

2 il (T, 1814)0) olahe, WA(Hk)E TR () B E L
KRS 2 REEELIER, 20 712 S} itk 2 Wxe ghe
Folslmz ogtel ojise Be WA BWAE st R ol

B (EMZ =TT AL 248 Ro2 nlFo] Ho} 1800t
JARE T FAMM FE ool FaltelA AP B S

I“l

mlm

KR
=
29 &1

242 U FAAHAEE (HEHE A 1524135, 1996.12. 31)o] ¥
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dted bt AdeA A AT Ye T oo T BE & ARG
AHg-gthe oulE st Qo aa AP fole BE Hu ¥
HAE AN Folgd o od gug FHA AgE dedA &
HAtty (7B AL AE T2, 1990).

g, M E 180IHLRE 88 AZste A7 Egoeg |
Ab2E o] ojdol] AbeE 7] AFEQa, 1908dolE d - Y YR old Y
A7 AAH gZo] AIsoA JEIES olgS & 5 A HUh
ol wa} FYZ oAFAA ZUstn Ut FTY oYPUEE 1EY ofF
g T AY 2isted 2gaAode FEEY, o] Al7ld Y& 1873
o] AlFxe o]F3Atha o} (A F5, 1982).

Aol MRS AHEd, JE] AS 1910dd ojHddE oA
AES HojFoz AL, 1 olF AFIolF, Mgy FolF, Fhut
olE Hoj5< AMgstirt 19293dRE AZH5E AMEEY] AR
19353 el = WEFolFo] MTF o2 AR HY| st 197080 Fyb
of Eolstr ATl ALEEAT, 1980 E & HgdeolEFT S A3t
7] A1&sl Y th(Inada ¢} Ogura, 1988).

FZ e AAFEH HAFol ool AHEHY] AF A=A dsiMe
HEg 71Zo] dol UA ¥ouh dBF APEH UAn, EF FGAIHOZ o]
A71E B oPdaAEe] 79 Aol 2R Wl dE
T3 A9 e A7le] 2L T/ FJATH oATE A3t UL Ao
gzt Atgdh

o] ojd FAE 19129 R H 7IEH7] AFstgen, o] o 2o
& FFUo] 2863, YE<lo] 347 AFIHUHZANFZZERFTAAER, 1921).
a2 FAE AT 192085 H 71557 ARsen, 19483 A F x|
A AAE FX 9 o FFL 3526 EIUTT A 7IEH UL ¥ oHE



A Fo WaMe 7IFH YA ¥ o]F 1961 T oj28 AFT

Zoj e 58101, G 1290] X3t 1,084E9 WA E oj¥FYdn
71850 Ao 28a 2Fode fEuvet FElictalA Aoz ALL-
HAAT AFH L A FoAEo] B &l ARV W] 197097
FEH 25dd ol 2HY AWRE o|&3te AU xPoz wEFun

% 5 (1985)0] ®.u&tx Qlth

geba $Eueiel e 2eolde 18144 o WRE et A AHaty

o, 1930 dt) FHHEE 2 FH o] YEgF5og LS FHIIALE A
02 FZ&H1, 29ojRdL o] A7 AFEE HAAHULS ez HgHoh

2. W o] A 54

FAE o7 R
# %8 Phylum Chordata
#FHETY a9 Subphylum Vertebrata
%ill L4 Superclass Gnathostoamata
75 % Class Osteichthyes
W& L H Superorder Teleostei
o] B Order Clupeida
oS dii H Suborder Albulina
o] E# Superfam Clupeicae
A x| # Family Engraulidae
d x4 Genus CUVIER

of £33, FojHL Anchovy F+ Japanese anchovyz} 39, &

Engraulis japonica (HOUTTUYN) o]t} (%, 1988).
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dxe Fig. O-13 Zo] o] t 21 953L sz Yon, F5ole
5 A3, A" offEEY Ao 4L gzt ol Fos Pt TH
o HEd AAEE, FoE JIEEAZC AT B W7 FHLS 4, )
o gaoln, gree] e H2Zol gtk MBS Wolxy] 490,
W2 sbgateele ®Hlso] gtk AFL welzole) of 4u), weRole
=Age 35u0lm WL o 130 mmolth (%, 1988).

I]D

e A IHojzM EFIAES FE AHolde 4 UL, 200m
AU dEESH A 5~7E A s &L BRAHCE EtdF ol
& 7o FAL BN o low £ 20TellA 3047k

ot 3ol @2 A AF S F3 ¥ erfde] =W 27 83mm, 40g
o], 147} =A ztz} 100 mm, 7.4 ggg AakA Aolzt =Hul, 247} H9
Ztz} 122 mm, 144 go] Bt £3L 1~2d A xo|th (7, 1988).

S2vet A dgs g £Ex3h 53] 59, FAR At
2y, Mile HABER, File FYE FAAA £E3H Bo] HE &
Faf o] gtel $kthrh 7hgo] HYE EFE ubg uighg o] FE ALHS
Bz Bo] Y oA dgtsidez Eoth MA F£35& 0~60meojut
F2 4 20m oo dEFH R M43t ofFdl= S5mPF W, R
£ 10mZF We], AYole A9 FF MATH A5 8~30To|H,
HAH 4 LLe 13~23 Colth (Chang %, 1980 ; &, 1988).
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stk v A Ze 50cm & AMSAHBE, TS WAL (1kg)S A8
of vl 50014 FAEATt

1996 32 E 1997d7bA] AFE AtolA 2o o ojYgd Fx|o ¥
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BW =0.11e*™ (R=0.93) 2-2)
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Fig. II-2. Monthly fork length composition of anchovy caught by scoop
nets in the coastal area of Jeju Island during 1996 ~1997.
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Fig. I1-3. The relationship between fork length and body weight of
anchovy caught by scoop nets in the coastal area of Seogwipo.
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Fig. I-4. The relationship between fork length and body weight of

anchovy caught by scoop nets in the coastal area of Seongsanpo.
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ARR(1970~1999d)e] A8 E o] AR, AFTY FA o¥F WHFLS
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3 A8 E o] &3t BN

1) @ A2 9 JYF UF

1970428 19993714 302 Elvet A2 dA oJ¥d o Fe}t B
o] A7t o]¥&FL Fig. I-59 YA

Ao M oJYPE o7 F AYFL 197039 <f 50HEH oY FHvich
A& o g Zrhste] 19743 FE 1009HE o] 34 o5 7] AjFste] 1990d
742 173 ¢ 47 110%E U9 o E KA AT 1 o5
19192 A7t WUHEAFTE o] gFo] Yt

gx)o] oFFe 1970 54,047 Eojglen, svict FrHete 197536
1970 9] 3282 175451 Eo|th o|F 19762 E 1992d7t%] 179 F¢t
< Az 17HE Y9 AYnE {FASTI 19930 249209 Eo2 FHi
g B F 199430 ARG, o|5lRE A Frtete AEFE
R 2ot

HZ 590 dx)9 Az AYFL UVE FTOF 1970 9] 444, 1980
o] 141, 19903 9] 14ujol] Z3n, BA ] YFL Fritt A&HoZ F7}
e FAE YeERRAT 19999 FX 9 AYFL ofF F o|YFY 273 %
9l 238934 €02 olF A¥F F I} AAs= Hlgol M 5S¢
F At
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[I-5. Yearly catches of anchovy and total fish species in Korea

during 1970~1999.
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19703 25 19993712 30zF $Elver Aol o dd dx)9 oY
¥ o]8 H] &< Fig. I[I-6 JehAA

3097 Ix|9 AzF o]YZL 167,800 Eojg o, odEze AIYAA
56.2 %2 AU ®ol YU, thEog FAY(17.6 %), H X (10.6 %),
2% (3.8%), 273 (1.6 %), NI (03 %) «olden, AU T 7Iek oJHq
X 98% ojY¥HA BEFL et &, AsitAM, FAGLS & F
DAt M, AXFL Pt A, 2G4 AFAQANA ZZ o] o] Fof
Ax oy, ddY, FAY, ANY, 2YL BANE F WYL AN A
3 b e EHEZA ojYH ] fFo o Fulgo] Ity HHEG.

19704 28 1999d7kA) 30147 o)dd B9 oj¥s 5L Fig O-73%
Zon, @Y (Fig. O-7a)d] 3 Fx)9o ojgFe &7t Agd+-E A%
Moz Z7}sle] 19869 146,086 E0.2 =4 Ueld ¥ FA3 A7)
Al Zbsta] 1988 K E] 1992 d71%] 51 a7t A 8UE o3y @ oY E
FA8t Ak 19933 Al o] F 2u)Ql 162588 Eo.2 HUAES HIY
o, o]FaYH e ZFE U o

A% (Fig. [-7b)oll 93 oJYPiFe 19740 54118 E2 2 HAE
B3l ¥ 7487 AlEEle 1996 o] HAXE JdeEidoen, olEdYEH A
AH o7 Z7t3le] 19990 46,704 & o] A AUt}
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(56.2%)

Fig. II-6. Catch frequency of anchovy by the fishing gears

in Korea during 1970~1999.
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Q2 (Fig. I-7c)ol 23 ojyFe 19740 37116 202 A Jehd
F a7 AFsld 1989374 1THE W99 81 E FAsIHI} olF
ARE F71sl7] AlFEd 1993l 3THE o]t o YPnE HAH 199%d
ode 56,913 802 HUAE HQ F HIHo7 ZFAste] 1998 32,932
Eog o ogug HYoy 19930 Al F7ste B3-S JeEhi A

Z% (Fig. O-7d)el & ojgzxF2 1980d717] A&HoZ F7hsto
15415 802 =4 Yelgoy o|g5sFH A3ty AlFste 1994371
A 6HE ol3te Be oYuE BYU olF Hat FUsrl AlEEHS
1997\ d0) 17,100 Eo.2 HUAE BJ F #i3e AFS Hedden,
1999d ¢l 8,127 & ol & Ut

w3k Qb3 (Fig. I-7e)oll JoAME A Ho2 7l AFESsE 7181
o] 1998139l 10980 B2 HUAE HQl F #Aste AFFS el

A (Fig. O-7f)oll 3 FA e A&Ho 2 Frhstd 199l
3210 B2 HUAE B F Hidte ZFE dehliz Utk

ole] Ang Fasl BY, AAY, AXNY, 2%, AW, Al o &
9 oY 7t AFEFE AHHOZ Frisitirt H2d £ #ad
£ 49 W FAgeME oo wue A Yehhm Utk
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Fig. II-7. Yearly catches of anchovy by the fishing gears in Korea during
1970 ~1999.
(a) Drag net (b) Gill net
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Fig. I-7. Continued.

(c) Set net (d) Scoop net
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Fig. II-7. Continued.
(e) Stow net (f) Surrounding net
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2) AFx: A2 A o|YF WF

AT 3047 AFT AdelA o] E ojFe} X9 Azt Y& Fig. O-8
o JeplAch

AFEodX oHH o7 F ojgFe 1970d9 4,752 EojRomn, oF
Hoick A&Ho 2 Fristd 19779 REH AL 1THE o34 FsH7 A%
Rt 1978\, 1980, 199113 9] o| 7 o Y& A vetxten, 19954
3B445 808 HuXNE BYThrt 1997\d6) 25453 Eo g2 fE ZHAsgoh
1998 ol = 19959 9] $F71x) 3o, 19990 30,841 & o] F =}

Hx)9] o]YFL 19704l 1,810 Eo] Y, 1978'd, 19804, 1991 d <] o]y
A Jehgon, 199540 13820 E02 HuXE BAZ 7tAste A
Bolx th 1970 (1970~1979'd)e] Hx|o] AZF o]FYFL 3318 &
Y 7179 o F oj¥Fe] 377 %E AFIANoH, 1980 ddi e} 1990
the] ojFoll tig BA 9 ojygFe z+z} 17.0 % (2623 E), 24.7 % (6,598 )
Aot olgt FZo] X AYFL ofF oJFF 1/4014S A3y, At
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Fig. II-8. Yearly catches of anchovy and total fish species in Jeju Island
during 1970 ~1999.
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1980\ A F-B] 20003 7kA] A|FE o oo os) ojgd Hx|9 9 H
oYW= £ Fig. II-99 Yl

AFAMNA 2ol o] ojgg B9 € ojYHlz= 3¥e] 200 %
2 HYXE B F 7BAs]) AFsto 59 133 %, 99 45%2 A
A7t A 1089 82% 2 F7He ¥ 119 2H olgs 197/ #Ase 3
&S Yehdiz ok e dxzPgede] F2 24 Alvle A B
H(2~59)% 7HEE (109)2 728 & JdoH, 7hedntge B3 39
g Holx Ut

olg g AEe JtsHA HAL Yol Ukt FHo] HYE FAHo] Ee
ARZoz IFfis I LU ojF S FAHAY B ohe} FHolFY Yo
ojFo] FAH Qe F571A =93y wEolzta wudEch

25 r

20 |

10 |

Frequency (%)
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Fig. II-9. Frequency of monthly mean catches of anchovy caught by scoop
nets in Jeju Island during 1980 ~2000.
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19962 2000d7H4] 537 AFEe] 8 F@ol A%y BH 9 o}y
Fe Fig [-10% 2on), RS¥5Y% YUESH) 98 BXY oy
Fo A olgel 41%9} 0% Aol LS AHAHoM, I o
IATFE11%), FAFEE%) €02 Yed Ao2 Hol R&¥gwn
HATGM BHzFoMo] F2 o - 2P ALL &+ ATk

>
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(41%)
Seongsanpo
(40%)

Fig. I1-10. Yearly catches frequency of anchovy in each
fisheries cooperation of Jeju Island during
1996 ~2000.
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4. AFE9 xBol7

AFTABANAM 687 2HojAd AHEEH<E ofF9 HAxE Fig O-11
o, ofdell X8 o] 7§ AL Fig. M-12¢] Jeh At

Zgodd AHEEHE oJFe & A (Lower boom, Zo| 11.25m) 174, #
2 A (Upper boom, Zo] 11.0m) 17, o} (Pressing stick, Z©°] 5m) 1
N, 28 2EE AXA 715ELE dTE 7R 45m, A2 11.0molH, ¥
HEO 718 50m, Nl29.0m, Zo]17.6 mE FAHo] Utk 2EZS PA 2
A= 210 Td 1284} 126 mmE F2 AFg3ta ok FH2 Ao A Zo
de 2EYTY 9% HA7E oy Y3, & Al ZHY £& 44 1
E 479 2o upgE mAge ¢ wAgd 9= o] Ao (Fig. 1I-11).

Zgoldols AFaE] dZFE & Adg} A2 ARWE F - FF3Hr] A
dtod Fig. [-129} o] M) Fdol vt2E (Mast, ¥°] 8m)7} A2
dom, strEdAM ¥ Y WEoz 15m FAR AHd e Huis
2 AAE A7) A3 AAW (Prop , £°] 1m)7t 250} 3, Hv|
de HolF& A7l Ag TA7] (Generator)7} FH U vtAE S FHoj7|ol
E 30cm Ao 2 1=} (Fixed block) 2707F A= o] Yz, L Ay
9} & HAeo upg Eolv T (Movable block)7t ztzb 1703 AAH o
Attt Z& AhZE (Upper boom line)2 vl2Ed A HE 3H3o G
d% BS B, UE2F o2 HL Ad9 o d4€E FTEARE FHE
os vt2ES nHEAE Fi ¢ Alol= =¥ (Side drum)eg S
AEE Ho] glon], & A= (Lower boom line)= 22 Ad|E3 FL3H
HHo 2 wpAEY AR nAHEAE FI HF FF9 Aloj= =3o= 3
g & UA=EE Hol AUtk

TS o 77 B HAE W 28] A Ee AuPdes dRHA= A
S WA 3] At Aok dulde 4z ¢FolF(Bow holding line)3} 3

l
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4ol Z(Stern holding line)ol @A} 2tk Ytz e Ast TEYFY
U 4E B3 RE 22 47 9Fsn Uon, AL Hulg e
Aol wgE £ AFsn Atk FFelEL 1A Yx Folw, 9
oJZe ofFl THste] o}7F IAHAY UL WAL AYY W FL
Ae 234 W AHEH

_26_



@

PP9100, 9.75

- ————
Knot PA 210 Td/102, 55mm-+.__ [3 120
200 135 (b)
"
"
”n e
)
" :

Knot PA 210 Td/12, 126mm.» | #

475 }- “ “fozs
v
Knot PA -\21_0 Td/102, 55mm ; “ 20/, (C)
0. - A
pé 3\23, 145 ' 90 ' us &% \
o, Q& =¢ 3o
Y ,

"i,- i L EYS —_— N —
“ 200 0 & !
T30
135 (d)
) - | a
3 [P b o —
PP 6100, 105

©)
NI AR
(s

i

Fig. II-11. Developed drawing of the anchovy scoop nets in the coastal

area of Jeju Island.

(@) : Net (b) : Lower boom (c) : Upper boom
(c") : Upper part of net hanged upper boom

(d) : Pressing stick
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Fig. I-12. The name of parts of anchovy scoop nets in the coastal

area of Jeju Island.
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® Fixed block
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5. AFx9 oy =¥

PP L 5% 2y, FoTez AT/, 7Y ¥ 4% W 9
THE o] Folxn

U Tl dF 7Y odY +d A5 2 A AL AYE A
BEoR st oFoz FR0 (Fig. II-13a). ool =std & A
o &AL Ao} ¢4F £ AAUNY Ho]Z Fol WL o #zte] AdjE
< AolE EYOZ 3~4mAE PotM RE WA S0 . A
M SRCIER2 &AL A7t AW +3d PPN =5 Fop B
F Avlg HEd nAAAG. oJ¥A HA 2 Adc 2 Rdiol d48
agel olFHAMA AAd] +E S el WNdo (Fig. O-13b).

F3] ojF L oFE +8 FHo B A 2~-3kEQ £Yoz 7
st LA7IE FFstd WE FolF (100V, 1kW, h)eg ot 3o
T A Aoz 1m, 9 Y2 15m Yo nPsin, Hojdde ofF
AU §UoE FRAPG. o] f FAojFo] BFoE FFsA @od
agto]lZ2 ojdy Jug FEHAY EE 7BS TIAH AIEA HAF
g wad g £ B272 Joj@r} (Fig. O-13c¢).

FEL @Al F4 2~4m 3o FFE Ao FAHW & AW,
2 A, FHE o83t oFE F4 4m T FAANIG. 22 A9
2% 22 3 3R o= Uz W3, & Al 6gE 2
AAshEn 30°, Aee 30° Z4xr) HES AePFes T8y, Tde
TH SN AAYFLR a3 TY LR 4F EL FEO 2 Adg
e Addle 44 RAdiEo] AdHA en, o] 2 A9 #, 3 A
ol Efoz xAHI, Rt Jd¥e= FEG o #f & AW, F2 A
o, e A9 Fahdoh ol Zo] o] 77t 4 4mFol] WHHAE £
o] ¢tgHt} (Fig. I-13d).
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o
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FFe A Ae Folse FEH2E M3 o]FAA s FHolF
obegfell e FA ool AFIEE F=HU A&3A I E ANRE
A £ 92 5o A o] =HA REIA & F & AW, FALS
FAE 2L £¥o2 Fo| &Y (Fig. M-13e). & ANt H2 A7t A
Bd 50° 742 (1 ZF 10m)Ee} 2 2 ANEH FL RdES 17
AL F 388 Yoz Fol &YUM FAE FFHo 2 F S o
ol @ o] W, %, ¥FF, AYE sl 28HE AL oY
whel AR o 10~208 Fxolth A¥E Fo] EUw A&sHA A T
Fet7] flste] 2 Aoieh A2 Ao £ £ AF 3~4m Fol2 WY
A TN F 2~-3xEQ LYoz FafsHA Aed upet Zo] AT F
A, 5%, ¥3E HEI dgFule AHE FHA 29L vhAE A0
HEJ 13E SolEg ZolA & Al e AdE As4Pes £
gt dFdo

Z2YAPEE 2aFE ALE AEste BH, A ZE 18, A
FollA oFe Fojstn fxdted 19, & Adg e AHE F3H317)
Asted Al #, $-AM AfolE EYFS FFste J9 2%, 21 2o
2 aBYTe 2w AE L vE2e Ad 29, 28g FYsced 29
F 89o] 28€9Th FFAdE ZE 19, TS Fxdted 19, A9
z, 8 Alol= =doz & AdEH L2 RdEL Fe J49 2%, =7
d EHE £0] e 290 288 EHE = 3
b Az s, 2 Al A2 Adzt #3844 10m AA o] &2ked
05m tAo 2 4ol $d o P2 MM 288 ¥PIH. o] T =X
Bt} o7& Fol, fEdte Jdd 292 29E HAGAA 2R/ dTe
g

l
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(a) Sailing

Fig. [I-13. Fishing process of anchovy scoop nets in the coastal area of

Jeju Island.
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(b) Preparation for net casting

Fig. II-13. Continued.



(c) Fish school gathering

Fig. [I-13. Continued.
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(d) Net casting

Fig. I1-13. Continued.
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(e) Net hauling

Fig. 1I-13. Continued.
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M. 23l o +3 54

1L As 2 ¥y

1) JolE9 WAEA

ZESHL BT {4 F2AA AABIAoH, AFdME 20008 5¢9, AF
= FYFlM FFLo=2 5vtg (33°34'N, 126°43 E)Eojx s oA Hxxwy
od (AdE, 6028, Bz L7 10v8)E o] &3t AT AlF
AHg-" AFE 1kW (AC 100 V)9 2kW (AC 220V) WidE 02, o] ALE
Fig. I -1 yepd upe} o] #=] oJdRlE0] AMRstn e R TIF
JEALZL (Reflection plate)oll 1714 7194 A}&-8t 1t
R %7 2mm FHog AFsgen, 1 F4L Fig M-29 2
REALZES] B o] Hole A, F (W wPdolgt & ojF S Hol¥d W A
Hog Fhe BUS Adste FES TIln, 1 BAYLE A7 FAA
= 9v|ste, Fig. M-2adlA A1 FAURE L% W BAF)LFe
2 Zt7} 190 mm, 400 mmg e, &, $25 2% 190 mmyt. AFE 7%
A Fole 180 mmY 1, WAL R 2 E5d AT Hole 80
mm&Qt} (Fig. M-2a). 222 FTFE F4H22 VALY Hole A, 32 7
7} 150 mm, 350 mmglew, &, 9 2 2T 175 mmc} (Fig I -2b).
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Fig. Il - 1. Photograph of the fishing lamp using the anchovy

scoop nets fishery in the coastal area of Jeju Island.

j—————Rear __.|._Front—.|

(@) (b)

Fig. Il -2. Dimensions of the reflection plate used in this experiment
(unit in mm).

(@) : side view (b) : plan view
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o} Mo #F2E ZAH& Fig I-30 Vebd wvie} o] Z oMol A
Yo Fg HoF W} FYA 1kW HIATF NS TARRC 7194 A
FolA 1m AWoZ EEFHEE FJon, whapzty Sz FHLS M2
H3hol HA Atk FolT (WALt AR7t 71U E AE T2 A
AR £d7He dAAYE 1.5mAY. FFEZREE o5 L VFe=
AYWeo R 0,2 4, 6, 8, 10me] AHoH 4 10m7HA 2m HHez =
A3, 10mET P F39 FFREE A (1953)0] A& 44 (3-1)
S o] &M AltstAct

I=1,-e™ (3-1)
q714 L e FUZRE, I€ zvEH "W AdzdqAY FFZE(IX) me &
A F, z5 AE(9EH)o|h.

ARFZRe 224 Aty ZFgEA £ (L5.0 X B20 X D1.5m)
o #FE F4 1.3m7A AAA AAIAoH, Alge] ALEE AT &F
S 1kWse} 2kW HE5S 244 104 A8t a5y MizxEe W
Abzto] glg o gl WE TFEIFA FHHADT JoTH FAH AF
Ade HEANEH FY}A 1.5mz PG FFREE JAFE VIELR
0, 05, 15, 2.0, 25, 3.0, 35 40m AHA 2tz 0, 0.5, 1.0me] == o
o] =3t aga AWFFde HoT o9 yo] Fojex Eix
Z 3o, ofzte AY-g HAsATh

ojgadl Mo 2xFHde FFZEA (W15 LICORAL LI-1000)E AHE-3tH
pd/s/m G2 ZAF & x2 PG AWFEEAMY ZEE Table
M-1d Jebd #F3=A (7|5 LICORAL LI-1800UW)E ARE-3td W/cr/nm
g2 EAHAT. F3HEL BF FHo] HEE {X39 2 F3e
MAZREE AT 283 FRAAMY APE IV F R £F5Y 2=
£ z}z} 300~1,100 nm, 350~850 nm %] 3 AL 2nm HHOF =3
st ch.



aga oFol MY 1kW WigFo o FHE FHFY FFZ3l sl
Ae oj® A 7] (FURUNO, FCV-140)9] ¥ ®ige sivetz &gty
EHPon, olFL2 ofFE AEEt s g.
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Fig. M -3. Points of measurement on the underwater illumination

under anchovy scoop nets vessel.
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Table M -1. Main specifications of the underwater spectroradiometer used

in this experiment

Item Specifications

Wave length range 350~1,100 nm in air
350~850 nm in underwater

Wave length accuracy 2 nm
Wave length drive intervals 1, 2, 5 or 10 nm
Scanning speed 20~40 nm/second
Calibration accuracy 5% in 1,100 nm
Maximum depth 200 m
Size and weight 28 (H) X 32 cm (D), 25kg
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Fig. Il - 4. Block diagram for analysis and measurement of the

underwater noise.
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(b)

Fig. I1-5. The depths of anchovy school recorded by the fish

finder in the coastal area of Seongsanpo in Jeju
Island, October 1999.

(a) : before the gathering
(b) : begin to gathering
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Fig. Il - 6. Utilization efficiency of lamp by the reflection
plate in anchovy scoop nets vessel.
H. L. : Horizontal line
(@) : front and rear direction
(b) : left and right direction
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Fig. I - 7. The relative illumination of sunlight and incandescent lamp
(AC 100V, 1kW) by wave length in the air.
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Underwater illumination (W / e / nm)

Fig.
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Il -8. The underwater illumination by wave length of the fishing

lamp (AC 100V, 1 kW) which located at
above water surface in the water tank.
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Table Il - 2. The surface illumination of the fishing lamp (AC 100V, 1 kW)
which located at the height 1.5m above water surface in the

water tank

Horizontal Surface illumination (Ix) in 812 nm

distance (m)  Apeaq Backward = Left Right Mean
0 129 129 129 129 129
0.5 103 106 106 106 105
1.0 76 84 82 82 81
15 60 55 56 56 57
2.0 41 42 37 37 39
2.5 25 26 25 25 25
3.0 19 20 19 19 19
3.5 13 15 14 14 14
4.0 10 9 10 10 10
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Fig. M -9. The surface illumination of the fishing lamp which located
at the height 1.5 m above water surface in the water tank.
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Submarine illumination (Ix)
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Fig. I -10. The submarine illumination by water depth of the fishing lamp
(AC 100V, 1kW) which located at the height 1.5m above sea
surface.



Table I - 3. The submarine illumination by water depth of the fishing
lamp (AC 100V, 1kW) which located at the height 1.5m

above sea surface

(unit : Ix)
Depth Horizontal distance (m)
(m) 0 2 4 6 8 10
0.1 146.0 721 22.3 7.2 1.3 0.2
1 100.9 49.7 15.6 49 0.9 0.1
2 69.7 34.3 109 34 0.6 0.1
3 48.1 23.7 7.7 23 0.4 0.1
4 33.2 16.3 54 1.6 0.3 0.0
5 23.0 11.3 3.8 1.1 0.2 0.0
6 15.9 7.8 2.6 0.8 0.1 0.0
7 11.0 54 1.8 0.5 0.1 0.0
8 7.6 3.7 1.3 0.4 0.1 0.0
9 5.2 26 0.9 0.2 0.0 0.0
10 3.6 1.8 0.6 0.2 0.0 0.0
11 25 1.2 04 01 0.0 0.0
12 1.7 0.8 0.3 0.1 0.0 0.0
13 1.2 0.6 0.2 0.1 0.0 0.0
14 0.8 0.4 0.2 0.0 0.0 0.0
15 0.6 0.3 0.1 0.0 0.0 0.0
16 0.4 0.2 0.1 0.0 0.0 0.0
17 0.3 0.1 0.1 0.0 0.0 0.0
18 0.2 0.1 0.0 0.0 0.0 0.0
19 0.1 0.1 0.0 0.0 0.0 0.0
20 0.1 0.0 0.0 0.0 0.0 0.0
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Fig. Il - 11. Inboard noise level of the check points in the anchovy scoop
nets vessel.
B : Bow D : Deck E : Engine room
F : Funnel S : Stern
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Table I -4. Distribution of underwater ambient noise level on operating

main engine of the anchovy scoop nets vessel

(unit : dB)

Revolution Depth Position Frequency (Hz)
(rpm) (m) 100 300 500 1,000 1500 2,000
UB 9% 103 114 113 112 112
4 UE 90 93 100 111 110 110
800 US 100 102 113 113 113 113
"""""""""""""""" UB 8 103 114 14 113 113
6 UE 88 93 99 110 109 109
Us 98 103 114 113 113 113
UB 9 102 114 114 113 113
4 UE 92 94 100 113 113 113
o US 105 102 114 114 113 113

101 104 114 114 114 114

UB : Bow in underwater = UE : Engine room out side in underwater

US : Stern in underwater
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Winder for controlling

of upper boom line

Winder for controlling

of lower boom line

Hydraulic
Main pump
engine (Rubber belt) (Electronic
clutch) Side net roller

Net spreader

Fig. IV-1. Power transmission for automatic operating system of anchovy

scoop nets by main engine.
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Fig. IV-2. Schematic diagram of the winder (unit in mm).
H: Hydraulic motor H. W : Hydraulic motor and worm gear H.
S: Hydraulic motor and spiral bevel gear E.B: Electro magnetic

brake
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Fig. IV - 3. Schematic diagram of the lower boom (unit in mm).
A : Mast B : Lower boom line C: Prop
D :Lower boom E:Fixed block F:Movable block
G:Winder H :Horizontal line



T, o] d7elM ntE AYTIE 6EF oM @A td <o 2u7}
dA ool a1, EF F Ful7] (Wire leader)7} F252] ¥9t7] o 2o
=39 Zolg 7bed FA st A ZARAY AA AV|S 2-SHE Ao
Besittn dztdn. gdaba o] AT e WA =3 oS 200 mme
2SN, =8 £59 AFL FUYREHY 28 E9T9 AHAH A Tlo
Lo At ALE At 318mmE Yt 2@ : (4-1)20A =o
YA PPg2lmme AhZo] .92 FEAN 22 w Zo| 7]
A e W Fe] 0% AE SolE ZAR o vloz Zo] olgHA XL
5 E8A9 JAH & 480mmE A st}

YF718 TEA7IE AYEHY §3e INE S AYstey das 2
Holl WAdT ALY = £59 AL D, (m), FWSL ALy
2o B W (keh)2} 318, AP &9 E03 T, (kgf - m)e (4-2)
Hog Yeid £ Ao (ZF, 1994).

D,-Ww
2

471N, 83 V), 2GR} hE o gste] 180 dZW & AYyz e
AFst=d Zee FH( W)L 1875 kgf ol Aok

Y, 2FoPAE et YU WA YT oYBL 01~180] 7,
T4 4me] F£3d ARE 9 45 10m7A] Zolgee Yot o 10x
=7 2890y b weby o] AFME 15m/sec oAb £xE 1
€ o9 o¥ES 4Py 93l Table V-1, 29 2& $YTE £
Fol A&H .

T,= (4-2)

_65_



Table IV -1. Principal particulars of the hydraulic motor used in a and b type

winder
. RPM Output
TyPe of Capacity hg?::s?:‘rl? torque(kgf -+ m)
winder  (crf/rev) (kg/cr)  Rated Maximum Rated Maximum
a 51 170 910 980 8 11
b 123 225 550 690 33 40

Table IV-2. Principal particulars of the hydraulic motor used in ¢ type

winder
AP Item RM
0 25 50 100 200 300
T 244 349 35.7 36.5 36.1 34.5
100 Q 0.2 52 12.6 253 50.7 75.8
Qu 0.1 0.1 0.1 0.1 0.2 0.3
T 52.8 714 73.9 75.5 73.9
200 Q 0.2 52 12.8 255 51.0
QL 0.1 0.1 0.1 0.3
T 85.3 107.2 110.9 1133
300 Q 0.3 53 129 258
QL 0.2 0.2 0.2 0.3
T 113.7 143.0 147.9
400 Q 0.4 54 13.2
QL 0.2 0.2 03

AP : Difference in pressure (kgf/cm’) T:Output torque (kgf - m)
Q: Input flow (£ /min) Qv : Leakage ( ¢ /min)



(2 2EAMNANY A

dEAM7Ie 2' 47 2B AF S =3se AeF Fig IV-49
Zo]l 1AW, Davit, =3, 2 FAHJOY, =& Table IV-33 2 &
3t ¥ B (ORBIT, J-32EBD)ol] 9l&) 7EH T2 sl4t).

Davit= & Rt e Adi7t Aeggoz gAY &
g o A GrE 1PRS 202 RE Wgo g A ssem, =3t
T2 AL T UESF A Davite] HYR} FREEAE 7
7t FFHo 3o, e FYTEY =8e BFsigd. & 1
YT 2 IF Mo AFAL, o] FE Davitd] sRo] e #
758 =Yooz 24 4 YEE PAJI0mmY] 222 AFsgch

Aol L8 Fo| A= 20, 30, 40, 50kgf 5 4F0]Y 1, Davites 1=
olRen, =y oo} HFe ztzt 100 mm, 60 mmo]$lch.

AZANZIE AHE & dolls AWE HA AAAZD gL e F3A
UE Davitgs M YA Davite] A3 hiE87} 920z E2H5E 13
AR, 2UE vHd dole 1HBE Fo02 AR MY Ser) duzxos
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20 kof
30 kgf
50 kgf

Fig. IV - 4. Schematic diagram of the net spreader (unit in mm).

D : Drum G : Guide roller M : Hydraulic motor
N : Net S : Sinker



(B) Atol= YE E39 74

AelE YIE E2le & AU FHe AdE 18L 9 A4F 10m7hA
Folgd ¥ 459 d¥oz 18S I3y 9% FXE Fig. V-59 2
o] WA, £, F+YZE(ORBIT, 2-20002 TAHQLH, E8& Table IV -
49} 22 FUEHA g FTFEHEE Ao

v 28R A1l ntEE g FUA)7] A3ty 2H A To
Z Aol nFAES & F ZolwFgoz F& A AR, APl ALE
g 89 HAHL 165mmZ Y3 2 dolE 2m, 3m, 4m F 3FL
A+H&-3H At}

. 2,000
F 3,000 —
4.000
T/ = =
165 140 4 Z;
¢ —_ Tt

30, o
M\ A )

Fig. IV -5. Schematic diagram of the side net roller (unit in mm).

M : Hydraulic motor
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Table IV-3. Principal particulars of the hydraulic motor used in net

spreader
Capacity ~ Rated — p)iog speed Rated torque
Item ) pressure
(cm®/rev) (kgf/sz) (rpm) (kgf - m)
Motor 31.6 120 657 5.3

Table IV -4. Principal particulars of the hydraulic motor used in side

net roller
Capacity ~ Rated — poied speed Rated torque
Item 5 pressure
(cm®/rev) (kgf/ cod) (rpm) (kgf - m)
Motor 195 135 400 38
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4) Fg3 2o} 74

FAPZE B HAXE Frl ] FFHEE dHeH, FUYER
& Fig. IV-63 2tk

Lee (1986, 1987), ©] (1994), o] & (1995)0) oJa}d, ftg=e) A2 H%F @
(cm’ / rev)& (4-3)2o2 Yehlz ok

g X N XN

Q=1 (4-3)

7|4, g, (m’/rev)E FUYEES FF N, (pmt FLEH A,
Ne #¢3E=Z 1092 A9 +5sHe F¢RH %, N, (pm)E #3135
o} Aot

it oz ojdoME FHEAL Aste] FAMUTUHS FTUHY 2
£ 200kg/cm®o]8}, F71#9] 3 ASFE 800~1200rpm HHANA 831
Atk metd ftEEe) A2 4Fe FYRE FHAE 200kg/cm’, F7
#ol 3 AFE 1,000 rpmo 2 7HYste A s
A7, FLEZEe AYNE ASAZE 9 FEHL, 3 Y FAFA
FNB JANEE FYELY Fo MAZeA (DC 24V)¢ VY &
g B3sl91, FYEZTE VY DRYUEES o]gdto Fr|H HAHeE
Asat. +E5EH BZFoe 47 356cm 29 EFE FAsto 3
A4E FFEEG 1o AE wWa2A dJch 281 2HA 1909 /43
Z2 2019 AF7I9) 1o a2EAMNZIZE FAY FEHI, Alel=E HE &
e SAHos 7t wEtA FUEZY 28 7F Q<

o= 255><200><1%(-)+(-)31.6><350 C 13 (4-4)

rir

Q’=%=70.6(cm2) (4-5)
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olmg o dFANE AT 80em’Y FFS /M FYHIL (HA MM
WL, A2F80 )2 AM&3tTh

FHE 2o wj#d A7l AHEYEH FE& (R 2BEH FEsE29
WAHA S (em)E (4-6)202 & 5 ATHZE, 1995).

S=ev (4-6)

6
714, L,(Il/min)je ZHFF F Pxo] EEFFoln, V(m/se)e
Zolth. Ity o g {&£2 gHFPANME 35m/sec, BEHIHAANE 25
m/sec2 MFetw OB 2 (4-6)NolM deyelst BN WAL 2

Z‘} Al/ AZE} 6}';‘—'—/ ‘8‘31 S: 7[7/2013}‘ —?“E,

L
=2 553557 (4-7)
Ay,=2 Lo 4-8
2 =2 §x2.5%x (4-8)

@, L, = 80(cc) x 1,000 (rpm) X 1.6 = 128 ( //min)°]t}.

e rEetd s EAS HEd WEL Az 278, 330ecmYS &
T Aot ol w2} o] AFelM e FHAIH EFAEIY HAES 2z 2.80,
330cmzZ FA3A

_72_



Pressure gauge

Quick coupler

Throttle v/iv gy

Manual v/v A\ YU

Relief v/v —&

%

L

p—vy
=
=
Z=

Check v/v

Punip

Stop v/v Tank

Fig. IV - 6. Schematic diagram of the hydraulic circuit used in this

experiment.
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2) Adje] AYY 44

FEA ZEHo]l Bo] wXE & AWE vz 2y AdE Azsled Ao
29 Tl YL SRS ZF Adie 97 vt AFE AgolM 6EF
oldEc] AHE3tL Je HHE VIEo2 HEY 1/5 272 AFsAY. HE
7 2y Hoje] A % 7FZL Table V-59 21, 28 Moy AL
Fig. IV-73 2t}

48 AW L 229 FZFE Bp, Np, 28 A ¢ 189 FHL
By, Ny©lg 33 (4-9)422 Yed 5 ik

Bp :Np= By :Ny (4-9)
q71M Ny & 733 147kgfolng 23 Ahol] 147 kgf] 21EL 233}
Act.
G BH9 342 A 2= F&sn FEI|E B3t PC &
o} ADE&7]d dolE7t dHHAEE A SFEAE AXAY FY 3
W 30° oA A 50° 7k R0l H, £& mh2E 9] o] FXE AYIZ stk

IFEEe 44 24419 BYEES 22 £52 13 Ao 1027}
=& son, 108 AXs ol 2z} AZhd e I AzE ¢
FEE 7T =8, =78 2Y oo FHRE BIso 2y R
7t A2 w I S HYe st Z9ste] Azt g oo
VA= E A
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Table IV -5. Dimensions of the prototype and model boom

Item

Material

Prototype boom

Model boom

Size

Size

Mast

Lower boom

Prop
Net
Block

Rope

Carbon steel

Carbon steel

Carbon steel
PA
Steel

PP

$139.8 mm, 8 m
¢89.1 mm, 11.25m
(weight 8.49 kg/m)

$139.8 mm, 1.5m
50 kgf
110 mm X 2 pcs

#21.0 mm

$34.0mm, 1.6 m
¢105mm, 225 m
(weight 1.25 kg/m)
$34.0mm, 0.3 m
1.47 kgf
184 mm X 2pcs

¢ 3.0 mm
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Fixed block

- Mast

1,600

x’t’c‘\o‘
Lower boom (2 250)

RS
300]| l
Sea surface Tt
XVVX /—1
Scoop net Winder
AAAAA

Fig. IV-7. Model boom system for tension test (unit in mm).

_76_



3) AZAH

AFA P 973 5Y, 99, 1Y, 989 4€, 69, 119, ‘993 2€, 59, 11
4 3 wid 3%Ad A #4534 AFE A% dxojFelM 6EF =Y
AALE, 6.028)22 dA5 %) 199739 Fig. IV-2a8 A%, Fig. IV -
4 (39 FA 20kgf, 40kgf)e] T EAMMN7], Fig. V-59] Alol= YE E7
(A°l 2m), 19989 Fig. V-2b¥ #%7], Fig. V-4 (30kgf, 50kghe] 1
=7%717], Fig. V-59 Alol= YE &g (Ao 3m), 19999 Fig. IV-2c
¥ AY7), Fig. V-4 (30kgf, 40kgf, 50kgf)e] 2EA7)7), Fig. V-5 ¢ A}
ol YE E(He°] 4m)d sig4d5S APsyct
F71#9 S e Ad AY =9 2834 e Y] =Y<
MEE, £8 k0] = (solenoid) @ B o] Aol 9] 43 L Z=r|@e] A
T UYL JHgt2 FA 535t &Y. aEANT) Y ALgEls 2
o AAFAE YA 2EYTY 2B A2 wxE9] s Ay L zzo)
H4de EUE =&3Aon, 39 Hadee 39 AR vt s}l
S AAstd F9 &z 9 WS H3dle AP 28n Alol=
AE 289 YHEE 3L A AFE AgdA AIRED Ye Fx 2
%8 Z2E(L50 X B1.0m, PA 210Td 124} 126 mm)e] e W o}Zo 2z}
Z(L 100 xB 5x D 5cm)& thi o] 2o FZoE 17kgfe] 28 Ygt
on, & FFde FYAES Iyt F71 @d ZL $50) Y 18
Aol YE &3 98 AUA o Aloj= JE g9 A4S 0, 10, 30,
60, 90, 120rpmo.2 7F & wWo| 189 YP&E ¢ ARFFY S ZHF Y
I, 3 gL FYxPoE 47 1034 A3t PFEA.

i
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2.3 3

1) AF7I

AFE AdolM 68F BX2Y oJddA AMEdn e & RUE AE
9 1/53a712 28 & At oM Ade & FY g 30° 4
A 50°7kA] 1029 Alte 2 AES AFE o ol AE3e FHE
Fig. IV -8 Yelf AT}

Fig. V-84 7} & Zgo] 8% d& Aoyt g $Fol7] AFg
oA o] Wel FL 55kgfolrt. o] HE HAU9 AYFHoz @
A3t 1875 kgfol Atk AFHH L £& YT gt A oA e
Aol vdeiston, 48 Ayt A FE 10mo] Ug of AHZ &3}
€ A8g FA3A 80kgfolich

382 2 Ad Fe Addl g3 8 AR 10m7tA FolgAH,
38 & e ofFE YA HEZ Al YA 7P E FZol nX
€ Al7le 3¢ A g @ 5 Aok old gt AYrldl A He &
UREE 1875kgf + a(a v ¥ET X ojgF) oj9] Y& AYY
F AE &F] Ao,
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Fig. IV -8. The model and prototype tension of model upper boom

during winding time.
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g, 223 ANE AYVE YT 79 FYRE] A8 EQI
Tu(kgf - m)2 (4- 10) 02 Ueld 4 Itk 1995).

TM=(Pl—Pz)xc;)(,Xn,x201W (4-10)

A71M, Py & P, & RYEZY d7g 274 (kef/em)olm, Q,
T FLEHS FFEH (em’/rev)oln, n,E #&79 NAELEN ¥ T
710 B9 70%, 2gold W& ALE 96 %2 A YT

Fig. IV-40] Yetd a, b, ¢ AY7I2 180 dZY AUES Aol
120rpmo.2 AYT w9 P9 e ZHzt 95, 80, 100 kgf/cm?0| 3 Pro
e EF 20kgt/cmldeh ©lE %S (4-10)de] WA Twe 2z
43, 113, 323kgf - m7} Bt} 3F9 AY7] F a b9 ARy E= 72
1:109] o 7]oj¢} 1:39] 2ugold WEAE7E ALR3QAT, cPolle &
7l flo] =88 FFsHth gt c3S 71FeE UL W T 22
301, 325, 323kgf - mE 2IANE FYY o B} 03~27kgf - m7} o
A2 HAY. ol #FAA duto] &Mooz EYn WYL wiEs}y] g
olgtn Atgdd. Igx JHEUE A5 P P9 ¢F¥x APE 130
kgf/cm’o. 2 mAste] APs| & A a, b, ¥ AYr|e 28 EoIE
Zb7} 65, 192, 512kgf - molon 2z} el AYre Yo EQae zz}
22,79, 189kgf - mZ UEpth mebM oF AYIIE 71EL2 @ WY Jo
ER3w 717t 154, 228, 189kgf - m7} @t} o] £XE A=) 2L
qggo g FstA Z+zt 969, 1434, 1189 kgfrt @t}

g8, 2909 2 AAH L BY, dX7} £9 E2Z7A HoHW &
Adier 22 A, FH2 2E8S F4 4mol AW HojFol 3 o
A7k 2Ego 2 FEHW Z AUE WA $W A2 5012 g Z A
el e ANE FAo] Soleanm UM 18L J¥oz @A LU

Fig. V-9¢ &<t fr=d dXojFold, Fig. V-108 188 4%3}



fr

Z7 oot
Fig. IV-901A 18 ¢lo] HAE /9% o
1A A7l WEe AF Foll Ah FHo] FFE F= AT FHFLS
A9 e Aoz AGEHATH 2 ol e FHg AEV eBF o
g 30 % W=7t 189 FA dajAn =3 Z Adie} 2 Ao #
Y3k ol vtk /AT o a, b, cHell T FYT
(969 x 2 x 2 x 1/0.3), 1,912, 1,585kgf2 A 3% R% 3iF 1E0]4 oy
& UM AHE shsditn BYEHT aEa ool ofF &
o o}FE olFT o, At AfF HEEHE A& WA A3tA a¥ele
¥ 7191E, b¥ele 25to]d wyr|ols} DC 24 VE AR Ho|3E, ¥
T FrEol AL AUYREE AN A9 3% 2% aEo] FAdE 29 A
e $38 A Y 10~15° 2z 2 HY 5 2~3xE9 £3o2 £ Az
olFstAE Aol ARt = gt

a8y ad FY7IE 9 710 HIER e vRE s 52 glo] 2oy
AHEE Qe b AY7IE sigell 93 DC 24 VR A& Hgolart
we] B2l5o] 6709 o] AMEE F UL, ¥ FYIE WTdsd dsiA
Wcke BAge) yehba efskoh

a3 FHPEYPS A8t APE 130kgf/ a2 nAst] A £ A a
b, cd WY VFETE 22 04, 076, 1.0 m/sec2 LHERTH
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Fig. IV -9. Photograph of the anchovy school attracted in bag net by the
fishing lamp.
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Fig. IV -10. Photograph of the hauling of bag net by the traditional

system.
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2) 2EANY

2PN AASHE Fo HAY FAE X317 At Fig. V-113
2ol d2d F7t F4 4m7hA) At o) YslEEE Table IV-63 2}

]

Table IV - 6. Sinking speed according to the weight of sinker

Weight(kgf) 20 30 40 50

Sinking speed
23 2.6 29 3.2
(m/sec)

Table IV-691A G359 FA7 FALSFE 215YTe 2 2 wAg
© W2A JHASG. 39 A, 3 o]FL Davite] o] 2y =9
THEE ] o3 Aot =39 AR FAREY AL A 765
mm, 657rpmeg AA, AFAHA7] @i F9 AUy & BF
26m/sec oo MM F¢ ZTEE WHE AL E HAHQUL 2
BT L AF mAEo] dFAE FE Y == A2 wo 5=
26m/sece] HHHAX ZZo] she3ht & AUz a2EYTFY LW upg
Z ZAMEE F-Y9% & doe 9 1m/secd] £ 317) @) o] &%
9 $YF 52 38 2Z/3E Ao By AFAHo|Y}

Im/secd] £x2 F& 4 4m7tA] AN Z o 39 ZAH e 33}
Feie Fig. V-12¢] Yepfidch £4 4molM 3¢ FA 20, 30, 40, 50
kgf Qo du|Zo=z Y= Age 242 110cm, 60cm, 30 cm, 20 cmE U}
Byt F& 7IES5E MdujZoz go] dave Aito] Yoo, 40
kgf, 50kgfe] F& TR YA Aol 7hgA HstE Aot



Fig. IV -11. Photograph of the net spreader.
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Fig. IV-12. The relationship between water depth and horizontal distance
according to the weight of sinker when casting the sinker line as
the velocity of 1 m/sec.



3) Abel= YE g
Fig. IV-13% go] ngtel Alol= YlE 29 dwde gzt 2ol A
A4 & QT
ARl Aoz Bre Ye F 499 189 FUe F, nREY

of

i
o

o) tEAFE 4 2Tl FY £ FEAS 6 (Radian), 189
e 4AHE pet s
otZAF pE

aF
H="0ds 4-11)

A71M, Mg & F 2t a4

9F,=2Fsin % = Fdf (4-12)
e pe
2F
_ ek, )
p=""1 4-13)
ds=rdf °|B 2
_Fdd _ F
=" T r (4-14)
@194 @1)Nel gt
dF dF
p= = (4-15)
—1: dg 0

@15 94 <45 = ugg olw, @471 1og F=uo+ C7 BT

07} 0wl F 2 F, g 39 log —If—o = 467} At

metA Atol= HE E2)9 4PEL (¢4-16)402 Yeld 4 ok
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N (4-16)

aES sl 98 3 FE HAPAINY HsiMe vtEAS p E
A SE7L oW HEZ 08 ZA slok sk 2Y o] ool ALE
e z9olte A2 A28y g S 8 ¥A 3o g
05 3A e dE g EAFES Wz At a8y wt@AAS uE
A e e AdedX FYsHE 28] I nToxA gxE A
oA 1oz a8S FeFoiok ot

A(4-16)014 Fg Asr) st 2ele FHze 160° $50 e
o7& dysted Zele FL 80kglolAtk e YRS o3t
FHT 01~-1E74A o8& I3 sy A= FFES z23 A7) gE
MNE3 vle} go] A E FFY 30%7F 2B v, nFEH vEA
F7b 080l2 7H4ste] e Fg Axsw 396kgfel HTh Aol o
Fsde WAE 15~20kgf A= FAA Atk @ & ARFL 29
o dons 1EREY Y8 FYE 5 A
Y, Alol= YE Felo ¥ £8S EHY] 9jdtd 2ol PAsE
0, 10, 30, 60, 90, 120rpmo.2 7% & weo 1E89 ¥u&r 2 Qlutze
& Table IV-79] Jer .



Fig. IV -13. Distribution of hauling power in side net roller.

Table IV-7. Hauling speed and tension of the anchovy scoop nets

according to the revolution per minute of side net

roller

30 60 90 120

10

RPM

78 104

52

26

0

Hauling speed

(cm/sec)

18

30

Hauling tension
(kgf)
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Atol= YE & 30rpm7tA] B WAIHE W ¥ FHe 323 ¢
adte FFo] ALY Atol= HE £89 M4 E 60, 90, 120rpmo.2
S7HNAS W F3AYY FAEe AJh 53] Alol= YE g9 A
T7F 90, 120rpmU o] FAFFHL 3kgfo 2 FUIHAT T Alol= HE
£8E 30, 60, Vrpmo 2 YL weo] FPExE 24z} 26, 52, 78 cm/sec
24 Abol= YE 819 IHAFo HlaEsly FPEEEs AHINA F7H8l
o webx Al Pl 28-S 4900 50cm/secE FEEn ASS #
sl & w, o] AFoA Atsle Alol= YE e 60rpmoE T FA
71 o] AHgtsgtn ATGHUAG. 2 Atel= YE E8E 60rpmoz
TEANE o JPFHLe 833% FAgd we FY FIwe mEd
71&e) 6ol H FFAYPLS 1H02E & £ UL ¢ F Aoy AA
ZHAM e 2ES FEAAM dYstdel stug 29o] R

agx Zol7t 2m, 3mY £ FEAX 2Eo I e £ 7
71e @4o] dojton, 4mgl EFdMe o9 e AL WA @
pig= 3

4) =9U4

A s AAdEgez 2 ¥ wY APRFE £.UYe
Table IV -84l LFERHSITH

71E9) 6EF oM AAY WHoz F-FY T e 4g A
ZeNAR)ol 19, olZ 45l 1%, To2 2EYT9 UF = T

ro

it

FE23 ggv d9Y 29, AU F, $do A= Alo]lE =8o2 2789 A
gE gy 28l J9¢9 29, 288 F - SYsie A9 2o g F 899
22FHA. REY} oF S Aodles Y 28e %ZQo] EEH WA 1

%ol AYw A 3 e g e A4 Ao zHaE I
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¥R IS FUste 99 6% 2 Adist AL Adiyh £ AE 10m
019 HAZA FLHE olE RBPAIA & F ¢} Zo] 218S T
AYES ofFell gt

2 Aot e AHE Aoldte wwE WHE Fig. V-149 o] ZE
Aol 4215 3o

FaAlcle Aol zetE A & Adet AL Ad 2HE YUY
e MBS 233t ol 2] HUE FFo FIstn, SHANA 19
< 2259, 1892 $@AFAM BNV v
FE 74 4mol T3 o|FA & ojFE FFol &3] MAE
A o FRE £ dte de 3T 2857, 192 oS Ho
Eoll FAMEt] 2AHLe 4Fo] Hrth

LAl e Aol zEHAC e VYUY WBE 23l 2 A9
e ANE ALy, 18 2B vwd HEE o|83ld F5 47
A2 Foj2dy, 2982 Alo|= YE 88 TEAA 218 FYEA Ho
2499 4%0] Fot. F AP 2HAE 8ol d AL 4oz
7beatAl Hol H3 2AJALE 50 % FRAAIAM 2ol A3 A

}:J
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Table IV-8. The number of operating person by the traditional and

mechanized methods

Traditional Mechanized
Item
Casting Hauling Casting Hauling

Steering 1 1 1 1
Gathering of fish school 1 1 1 1
Control of two booms 2 - - -
Control of pressing stick 2 - 1 -
Net casting 2 - 1 -
Net hauling - 6 - 2
Total 8 8 4 4
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n

installed

Fig. IV-14. Photograph of the control valve of winder

steering house.
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FHol 4 7 9EE HolAY T2 HEH WS Ho|R| gopy F4 4m
Hoh 2 Fo S dole Hyol=Zg oM due FeAY JBe
FIMAINEA 5SS B AT S F4 4mEY ¢ E271A] HA
3t gl

A9 FITAH FHolFdd 9T o4 AH, AN, AF, 1448
ol et gy HiuEHo] e, Inouest Ogura (1958)0] o3tH &
29 frPdFHdE F2 10~20mZolgtx B 1d vt Itk Chang 5 (1980)9)
gstd EAe Fol HYE F4o] &L Ao 9 $tprt 7180l Hd 9
2 olFsty, F2 F4 20m oW EF H I EEsn, P £
A 10m3, HYole A EFo MAdT BHuslgon, Lee(1974)%
Sohn (1985)& =4 10~20m¢] o] Dx|7} Mgty 2 Rud u)
Atk 223 Park (1986) AFT= Ate] MAste FXE giaoz 1kW
9 HUEF VHE RS o 4] 10~20mZo A& 7ol F4 0~6m
IHA BAND F dAgn 21 vk Yo

o] @TAME BAE F£A 10m9] HARINA F935c7F 1kWel #g
s VE RS B "X o7 L 0~4mF o8 F43c)

Aol FIFHH FoAFAE T Y, AFE Aol B¥sim
Qe BHolFe EXFHL F2 10~20moln, 1kWe] 4 WadSog
Hojstd B ojF2 4 0~4m7tx] BAES & 5 Iok

Holgol FHE FHojFY PFol #3le], Kuroki®t Chuman (1958)-
oAdE dff - 2Rl wet o]FIHA F F 200W AT 242 HojE
= 4, BAe 438 S22 AT - olitste @i Y5 S P AL o
THA7IE2 B3P o, Kusaka (1959)& 2kW £2% 1702 Holstgem
s Aol dLFE 9 Mo A7 Holx &tm, 1 Zu7 20
~60m W] ojFol FAHNLH, 2kW HEF A A¢E F2H
P72 FolF Astdle A7 BolA AT 1 E5H7 10~40m
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Lo

HHols E27F FAHYG 42 Bug vp Qloh Park (1986)2 2~3
kES £Ho7 3t 1kW g 45 VIZ oJF-E HAHS w9
B £x2 [ - ol B g uf gl

M= TkW Hds U2 Folstfle "o BAe 43e =2

A7 - oltste FFol BAHAL, o5 H3 e S HX] ojFo]

HHE FIHAOH, 2~3E9 £P02 o)Fse ojMn H%d &
&2 FIaATH FAY FHAF HES 7] o8 A7 A9 IX
v fr A AE Aozt ANeT, olgF YA ojMo] FAF A
9} o]Fshe AAElollA ofFE FHoIstA Y] WEojgtn FZH)

Arakawa % (1996)2 ElF3o] IS 412, 443, 490, 510, 555 L 665 nm
Z PR3 FHo) WAty 25 E 100 %2 B, o] 227t £EM 1%
2 AHHUNE W 3 #4E 53 & A7 665nme] BFL £4 10m
FI7HA, 2 99 3L 4 0mFRY He FEI7X FRFHJTDD B
T3 v} gl3, Choi 5 (1998) 412, 443, 490, 510, 555, 625, 670, 683 nm<]
BgE ZAIE 2 625nmol e AL 4] 15mET e FFA A
o FHAdn BuF v ok a8l Andt Choo (1993) HZ 23F ]
7] o) dell A FoJF5oz Fo] AML3tn Ae vigdgolEF e WALz
=S 3# 300~1,100nm7tA] 2nmztA o2 A3 Ay 546 nmE2o I}
BolM BAIZE7 HWAE BTk B 1g vp 3lo, Arakawa % (1996)
2 HgdetolEF S 490~510nme] T o] WALEAH L Ztw Q7] o Fo
665nme] MAIEAR S 21 Qe TE2AF Bo ¥A FH}3gn Bug
ATH.

zRolgdolX A& E<E 1kWe HEd5Le F715oA 994nme] #y &
AL 723 JUon, FEAME 812nmollA HAIZRE YRS RYu)

PAAEEY dF ATFES FTHH BY, o] odelM AMEHI e WY
T A BAEAS 2 YoM dg E4S Z3 Qe ved
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golEFoY 2T But +£F 53 582 Ymgn Agdth F7XR
Ag@solEFolyd 2T digt Px|ojFe HFFo| hsiye FHd
v Qlemg o FRH HojFol 2ol Hgsdne BAHY +
on, ol e oz AT F8E oo} &AL}

27t dofl §Eg Holg 43 WAIZEE & Blaxter®) Prarish (1958)&
0.1~101x, Kusaka (1959)& 0.1 Ixo]/¢o]e}a ztzt 33l up o},

of dFolM 1kW HdFe 3 PAREE ol A FHolA 9
HAPZEE 1461x 3, AEH $£FZEE 5m, 10m, 15mo| A} zhz}h 332
Ix, 3.61x, 0.61x Qov 1I9molME 011x H}b 18lm Ao 2 10m
ol AFAAMY FAEZEE 02 Ix 91, A% 1malAE 01 Ixgo. oat
A 2ol AR ET Qe 1 kW HEFoez oFe #3T & e
Ares F4 20mBg ¢ FFolgtn godc

HESY &F 2 FJolT9 FF WAEREE Hwsly] ¢3td AC
100V, 1kW W4aS 1709} AC 220V, 2kW 170E Z+zt 94 15m o]
oM AL o, FojF HFA 4 01m, 05m, 1.0mZEe] WAIZEE
Fig. V -1~3] Yehct.

T Aol 1kWet 2kW 59 =3 MAlZEE 2% 3% 812 nmd
A HAAE Udehliden, o] g 2kW Bd%5e £5 HIZEE
10,490 W/cm?/nm& A 1kW WS Rt} 192 % (5463 W/cm?/nm) A o
Estoh (Fig. V-1). 283 05mEoME 3% 690nmo)A HxE e}
WA, o] T 2kW AT WALZEE 4,183 W/cm’/nmE A
1kWxr o 237 % YA Jetgton (Fig. V-2), 1.0mZEAAME 33 05m =
o FLsHA I 690 nmell M HA XS YERQ o8, o] Tgee] 2kW
WAF WALZEE 9169 W/em’/nm2A 1kWRTH 230 % ¥4 Jehgoh
(Fig. V -3).
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w2t o] 2709 WIS (AC 100V 1 kWS AC 220V 2kW)o] FFollA
HUxE Hole AL 690nm YL & F 3k
Fig. V-4 690nme] wgolM 2749 a5 43 wAzEE yeh)
Rey, olg& AFAoz YA (5-1, 2)4 3 2o}
1kW : L=8211.9¢ #%¥ (5-1)
2kW : L =385].9¢ !4¥2 (5-2)
o714, L& ¥ARE (W/em’/nm)o] 32, Z & 4] (m) o
5 2ol o) s}, 4@ 2me} 4mojjAe] 2kW WEF o] £F Witz

2
iy
2

A e ¥71E YEp A
A 6emETY e FFM=

kW BdSET 3~48] A Jetdou $4 emiEHE 54 #7158 4
BUlls Aoz Hol £4] 15~20m ¥2 ojF& EF22 FA4AI717] A3
Me Age Lxdo] He 1kW wlgFo] o} Az Holgtn Azd)

)
ACh
EY
N
=
=
@
ofrt
©

g

of
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X

ki
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Underwater illumination (W/ et/ nm)

Fig.
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V -1. The underwater illumination by the wave lengh of the incandescent

lamp power which located at the height 0.1 m above water surface

in

the water tank.
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Fig. V -2 The underwater illumination by the wave lengh of the incandescent
lamp power which located at the height 0.5 m above water surface
in the water tank.
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Fig. V -3. The underwater illumination by wave length of the incandescent
lamp  power which located at the height 1.0m above water
surface in the water tank.
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Underwater illumination (w/caf/nm)

Fig.
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The underwater illumination by water depth of the

incandescent lamp power which located at the height 1.5m
above water surface in the water tank.
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AR7F FFoM TAste &9 Fi= 100~2,000 Hzol v F344 300~
500 Hzo] ® 9ol 744 21703t wh3-& Jehdtan Buso] o (M,

7 ; #1970, &111(199%), Lee T (1997)2 o7 Ha A WL 90~
110dB, &4 110~130dB, H¥ad& 140~160dBojgtn B g u}
th. =3 Akamatsu 5 (1996)& HX9 7% F3bd: 200~300 Hzoll A 917F
g RheS HPon, b U vEE HQl Foie 300HzE o] we
il Lee & (1998)2 Sy}~ 200 Hz,
2 PSS W ol dig HH
olF9 ¥ge F3 A Yebtou Alzte] Zxpgte] wep B4b, f3o] wt
Btz Bug v gloh

o] AFolA F71¢ IHFE 1,000rpm2.2 FIA 3L W 4 4~6m
Zo| A Fm4 100 Hzoll A &9t 101~105dB, F3H4 300 Hzoll A &9t 102~
104 dBol Ut ©] S92 4719 o8 A7 AR Hoe @2 9oy 1i
A AFFozME FEE AW JE Aow BvHAD Jn FAe
F3Ago] ZEy] Wi FojT oz WX oF S F2 Hostn Yok wekA
HoAFH 75 7HESS 83t Bt o adAd AJERE d&
4 e Aoz A7ED, oz old dEHE AN A77t FYH ook
stz ct.

a
300 Hz9] %< 120~130dB9e S%to
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Zojdel oM A FFe ofFo] F4 0~4mFol| FFHAE 2
Adl, &2 Ad), THE o] &3ty o7& F4 4mTFol A/RA7I2 U=,
AAAEL olst 2 TS s ATl o7t e Aoz
A4star Qo] o7& WISt ZUWHE 7IAgse A Boge 71E9
o7& JdlE FAUEM =AY HS 4™t AL vt Aok

ol dFolMe 7IEY oFE aWE AHEE A BHH} FAEHA
T FBEAE NSt 2U4JL S 2 F Ae VA AHE NEsiRd.

FRAAE & AdEed A2 AUES 44 287 AF A7) 20,
JERTY 2 AF S AV AF 2EAMNVE FAHAHAS olE 2
Hel A7 ABANIZ ofFE FFd FUE B3-S Fig. V-5 4
B A

dutzo g AFrde & TFHA HVNEF e & V1€ FFe}
I S, o] @FddA JiEE AYTIE 68F EWojde rEd AR
Aol 2o AFT7F vEAEE T2 AAHOF 817] mWEo] =39
dolE 7Hsd #A = Aol &FHAM. old W} AYTde = Eui7]
7 fle =99 & 200mmz FA 3 23 22 A F FAMNA

Aeh2olXel A Fat= A A9 stFoll o3 FatE7] fEo +
dol &2 el 2HT Afole Ruzt FAAAY HIHe F971
B st 24E T3t Atz 2As7I= ot o] BlE] FAAAME
dF719 AEEC g2t A FlEEE 24T £ Q7] g2 ¢A
Z%9 7198 5 AV

Fe AFa22d =@ GAojTol =357 o] £H 2 UAYE
ojof sh=tll, A AYEE= A7 FAEHY 3d&xd 93] Alojdrt.

71l 2 Adie] ALEEE YR, A2 oM FY F
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Fx7} AF2E £02 FEHYE F4] 4mo] AXF F Ao upgEH
FE 59 92 E02d. & AdY upg o] £9 HE e &
Hohol 2L AAE 2L &2 £H A4 10m7tA e AdEE Fo
g0, o7ld 28FHe AIZHE 102 ATolt. ol& AWFo| VYHEe &
T2 3238E 151 m/sec7t ®oh  olo] w2l 151 m/secd] £x2 A
S AY72 e o, ALGAZL G2 E A 2z E A €9 943
£ Table V -1 YehASITH

Table V -194 151 m/sec®] £%2 2 HAPES FST o] £ 3} 4moal
Eatg & oyt F£Hzx geteed Ae A 3x Fxold, ol
Ado] Axe A3 3 6° otk 2 E AU Fo| F£H 4 10m7HA|
gt He A 102 Fxold, Ao ZAxe A4 50° ot
gt 280l dZE Ayt LEeE £EE 076 m/sec 4& & F Utk

2 Rdl9 upg Fo| FFo FIJHUE W FAS HuFAEZ YehH
o Fig. V -63 2t

Fig. V-60l4 X&& AW, YSS F4AWE Z5S HA5wgolzt 3
W, 2hA] Ze Ho) (OA)9] & W HetAl stx, & A (OB)e A+
9} 30°, AT 60° A2 FFo HAXNEE H/NFH T AFIE
To 2 ¢F L 2 (OD)E AHE3td 4 8 4m7tA] Ha Ao
o371 zHe Adiet E Ao Hole Z 11m, 11.25moln, 22 9
3 2 Rdlo 9 dAA (AB)E 6.0moltt. mtM FgA] 2 Aot

FAG %S W & Adi} AL A HAE ALGSE 45mYS
¢ F Ao

g, HojFol fAxd A ojFe AL Add R 1E AWA =28
W oAl o WEgo g =Eol ey AT wbx ofYo] YFHO= o|F
ojz]7] YME FxojFo] HEo} YeE £xxHT & AUyt 7 92 &5
= £%7} whelol gt

Jl’
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Fig. V -5. Photograph of the casting operation of anchovy scoop nets by

winder and net spreader.
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Table V -1. The angle and location of boom’s end by winding time
when the winder draw the line of boom as the velocity of
1.51 m/sec

Time of winding (sec)

Item
0O 1 2 3 4 5 6 7 8 9 10

Angle of lower boom

30 22 ‘14 6 2 10 18 26 34 42 50
(degree)

Location of end lower

4 -26 -12 02 16 30 44 58 72 86 10
boom (meter)

minus sign : under direction of horizontal line and under water depth of

the lower boom
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Fig. V -6. The depth of lower boom represented rectangular coordinates.
X, X' axis: Horizontal line Y, Y’ axis: Depth  Z axis : Prow
OA : Upper boom OB : Lower boom O D' : Pressing stick

- 108 -



Kuroki®} Chuman (1958) @ Park (1986)0] &J3}®, Hx)= ZFAjo] 73t
o}FolAT F4 MdF s FYojd oL ¢ ME 2 A,
ojxtdte YFE Tt Budt up glon, o] AFME olHF PFL B
AU T2 Lee (1975)°] 93t A 9~15cmQ Fx 9 £33+ HH&
22 1035~1725cm/secgt B3 v} ot Wl 2o g PANE &
Hoeg og3y] AfME FoAs o FHB olFol =37 oA
gz F - Yol TR ot 2ol ojYse g WA HF
AL 59 41~45cm, 64 6.7~79cm, 7€ 84~85cm, 9Y¥ 105cmZ ¥
H2 oF7he] zlolE Holu F&E Lee(1975)7F Budk W9 ol U} u}
2t o] ofollA old=E XY &t Ho £HE Lee (1975)7F R g
A% st 7P, e Ao =ZF oFo] HEo e
dele A3HE 26~43% 289t 2l 2 Ayl £8 92 LEes
e o 32 A= AQ¥HH

B AFIERZ FEE o] =HEY] AR o & ARE To] £
O & 7 38 A2 Ege e £ HT ofFo] EVste £%) wa
A gRE gL A Zold. a3y JUAEL PAE AFIEZ &
EEM =P FE Yo7]7] o]jHe & HUE To] 27 Wi A

8 HRojFo] =H3}y] oMo & RUE FHEYE To] g1 Jo
U 2HE oo Hidte A= Atk

metA o] Aol AlY AMAH a, b, c¥ AYI 243 HE Hu
FYEEE 2z 1.1(980 X 1/60 x 1/10 X 0.7 X 0.318 x 3.14), 3.7, 5.0
m/secoltt. 22y JA| sl A A =] Ast] ¢FA APE
130kgf/ecm’e.2 13t A|Ysl o] AT a, b, c ¥ AA7|o] BARNE A
NE AYEEE 22 08, 1.5 20m/sec2 YEsTH o] AL Aoy} S9
LHAE £582 FA3IE 242 04, 0.76, 1.0 m/sec7t "}, olo) wla} a ¥
AF719 AgE=e AAAYYE Hod 036 m/sec7t =X AL Ao Y&
Aoz vgwtoen], by AYrY AYEEE A4 Fdsiid. agn
c¥ AY7Y AFEEE AAA Bk o 024m/sec WE AoE YEgo
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B, ol& 7129 WHudE PELS #3 O ¥Y 4 Uty Al2¥Th

I Y7 WFAEL b a ¥ £o2 ZAoH a, b, ¢ § FEI]Y
FYT oLz 1,292kg, 1,912kg, 1,585kg 0.8 3F BE 1 Eol4t o
o] 75tk oA of ooy Aol F - Fsted A AYI)E
FEF oAYFY U7dS a2 AR ZHAAM B o ¢ o] Agsign
B A

=AM 71E 54 DavitZ2 FAHAC Davite 35 A ojslr] 93 X
2 RE $goz SHo] Jhedtn, EF 30 FEL AL & ojN 2
Aojot e AUE we] FEsAY BAAZY o ETH ook

FE FALTE AU 2 FHEAG. olgF AL By
R"J°ﬂ o3 ZEETGn ALRHY, 1 82 F9 ItAE FHHAM F

F 9tk & 2~3xE9 &0 FHM 1kWel BE F4502

WA IFE EEol FHANG et 438 AT S We SE=
A - olabste T L 7] o] WAojFo] s ol Hel 1ELO
2 7537 A5 A MASE wlE £3F g ZAAYH FA
o ol 78 F3d Faach m}aw WAeE 2o o8 e oz A
A3y &3, 18 AN F5AFS By GRo| F9 ZAs} shue
F5 2BYTY W A% 2AE duMgoz Wit @ie] doixtt

3 AztgEch gy 39 ZATE 40kgf o]Ao] HE o ARHLe I1Eo
e FEAGRT AN 22ATY 2 A2 BAY) dAggos g
5ol ol& 40kgfa S0kgf 2F 9] F= ANLE 7 FFsgctn A=A

£ 2US vt AZEdole Fig. V-73 o] AUz Feo 124
N719] Davits F8A Fgstelof gt ojg| g &Y & wlolE 50 kgfe]
3T} 40kgfe) 38 ALgshE o] AT

ety 2EAMNZI AHEHE F9 FAE 39 AAdsEs, AR4
B, #3744 BA¥S EUE Adsfngd AP ALEH 4% FoME 40kgf
o 7} HAscin wag Yo

°l
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.

Fig. V-7. Photograph of the net spreader installed inboard.
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3. ¥8EA

el 2188 FPde AN et 2dste FxAALe] B
q2 FEFA, fAUg 28 2gste 150], Aol Ao By B
4 GUAA, AFZ At z2dste AW Z=A Fubx|, 7N
A o] 28& Eo e YA F 9 74 Hele ¥yt
A BFEol Qo

AT E AAFEY AFIEEAN FPA] SR Ye 1B
ol &2x, WwhZFe) e 28] FI|ojFo] HolA HHA o]YBL o
of #ddtn], FPHAE 189 ok Folx YWAlzte] 20x WeE
A FEe 58 23 Ao geld o] AFME AlojE YE
224 dP7E2 288 JYINEE sy

ZgolF(Zo] 176 m, F 45m)E 2d¥o g <t & wol= 05mPF o
2 490 d¥2 MA 28S 4P 7] g2 Alol= YE 289 2
°l 2m, 3m, 4mZ 3t AFF A, o7} 2m HLolE 1Yo
EOSE P 5 Aoy A= YE Z39 ¥BX 280 JAN
o]l dojute A7t Bkm, Zol7t 3mel Afoe 28ogy gyt
T Aoy Aozt 2miw RHoe Alo]= HE Sl GToA 18 me
ol =7} HJlewy, Zol7t 4mgl Bfole S FEoAM 1Zo] &
He @42 Yy @tk a2lm Alol= Y E E83E Mo Ao
2 SHFUA Fgstdol 7] g E2)9 JHFE 60 rpmoE TEH
A71EAM 288 52cm/secd] £330 2 YgateE ol AL H oYL}

g, o] 7oA ALE Alel= YIE S8 280 FgEHolA o My
M dHe g FFolol s Tl WEHO glon, oz ol sy
Me Atol=E YIE 289 SRR Zo] 4m3 AYSHE HXsEe WY

ot 280 el olg HAstE et olelgol AL Hoz ArELH

ul

T
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to Mt 2

2

VI. & of

AFE Aol zgdatn e FAxFAD =4 Y3 H¢F =
71AZ Al2" AR FHRlojFEE FAESA Foldted Bad rxAR
71 st KA E7, AEAMN7), Ael= JE 32 74" ALH
AA, ARste sideA A7 A% B3 ¥ AEE, 287
ok o] 7o MGH R IAZEE, Atol= UE Ed A FHEE
FHe T 24 71AS FAe AP A4S AFsAT-

T BAE FARE PoI5Y £F ARG WA WAESE 19
o 28 23, B4

el FA#e FTHH AAL W AW 53
om, 1 4% 8o4sd te 2ok

g utet dAetdA ¥y P9 10d7H1990~19993d) | HF ol ¥ F
2 21gkEC| 1, AFAGAAME 7THEIAH-

Zo) o3 WX ¥ oYPNITE 3o 200%E H1oly, 11¥FH
ol 3l 1¥€7H X e AxF AFE Bk FXY orle A H (2~5€)
3 71eAE (109)8 FEE F 3o, EHd 3o7lE Hole AFS
UER AT

MRS WSS WALESS 184 FE ZAANHCH, WTE FAo
2 990 A e 302 WAATE JdBE Yo, ok &
FEAZ 243 53 HIZESE B &P

=
)
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10.

1Zol A 1kW, 2kW 9 S o] dhalzEE 994nme| ZgelA HhA)
1ol Bl Z=4] 05m, 1.0mZgAE 2% 690nme] oA
Atz =7 HUXE B

kW 92 Ee) A7 sl Jold £FEE ) £4 @ BANL

the3 2ot
L=146.03¢ %%

oz A $3HY
Szole 228

1kW g Fol5e) we BYPFuc AN
o}, Foj5 AsjelNe We F4 0mud 2
¥t Aoz FFPHUG

JW

flo

54 2me} 4molMe 2kW WggFo 5 ixEe 7z 631, 48
W/cm?*/nm2A 1kWxth 2+zh 303 %, 436 % BHA Jebd vkd 4 6
mERHE £ O A9 22 %7€ Uit

_4

el 3AFE 1,00rpme 2 FHAY B F4 4~6m FolMe S
& Z3p}& 100 Hzol| Al 101~105 dBo} %1z, 300 Hzoll A 102~104 dB{ T

z2rolde] 2dAEs A|AHL ALy, 2B, Alol= NE £
2 pAEon, 2gUPL 7|E&9 HY 8HolA 4HoF 50% HZ
g 5 AU

2% ojgdel A AW zAL AFL FISI Asty 2~3
wEd S0z HAFY W At Af F3HA Pojop sw, 2
Moz &/ BAHAE FNHE Anch A ABel WE ¥
ol He FURHE AESE o ARHolgow, ANE AW
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11.

12.

13.

ed 713 & Fol A& e Ad Eo| £9 3 4mel US WA
3, o] W FojFol| A&3te FHL 1875kgt A

Aol A48 AY7 2 HZH FF7d Ui ¢Fa A PE 130
kgf/cm’e. 2 1AHS o, AF7)o ZAANE AWE AFEEE 2
m/sec2 A Aef2] HPETH 048 m/sec WA JEhton, ¥dd of
16 £9 WXE 48 & e Ao Yeyrh

rr

JERN A AR Fo FAE Okgf 3, FE s e AFs

AL EE L5 08m/sec At

rr

Atol= YIE 239 HAPHo] ¢ FJAFE 27 4m, 60rpm R, 1

o FYEES 833% AL, 280l 2ES 4T & F UNUG-
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