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Summary

This study is aimed at providing basic data for development and supply of
automatic fishing gear identification devices by identifying the applicability of
automatic fishing gear identification monitoring system for off-shore small yellow
croaker drift gill nets. In addition, this study intends to verify the operability of
off-shore small yellow croaker drift gill nets by identifying their underwater
deployment pattern in line with improvement of sedimentation materials of the nets.
The purpose of this study is to provide basic data for waste net reduction through
improvement of sedimentation materials of off-shore small yellow croaker drift gill

nets. The findings are as follows.

1. There are various fishing tools for catching small yellow croakers, such as drift
gill net, stow net, lage pair-trawl and pair-trawl. Nearly half of small yellow croakers
are, however, caught through drift gill nets. The key factors of their performance
change are tonnage of ships, the number of crew members, fishing gear materials,

fishing gear usage, fishing equipment, and haulers, which have improved substantially.

2. As of 2021, the number of registered fishing boats with off-shore drift gill nets in
Korea is 405. It includes 99 ships (24.44%) in Jeju Island, 148 ships (36.54%) in
Jeollanam-do, and 26 ships (6.42%) in Ulsan.

3. Korea's fishing production with off-shore gill net was the lowest at 29,937 tons in
2016 and has gradually increased since the following year. Then it reached the
highest level at 52,075 tons in 2020. Korea's annual fishing production with off-shore
small yellow croaker drift gill net was the lowest at 12,347 tons in 2017, and has
gradually increased since the following year. It reached the highest level at 24,506
tons in 2013, and stood at 17,302 tons in 2014, down 30% from the previous year.

4. In a survey of drift gill net fishermen, 40-50 width accounted for 73.1% of the
net breaks (net tearing) during an operation, followed by 30-40 width and 50-60

_ix_



width at 11.5%, respectively. 250-300 width accounted for 69.2% of fishing gear
repairs and replacements during the first operation, followed by 300-350 width at
19.2%.

5. The average moving speed of the model drift gill net in each test is as follows.
2.08 m/s (GPS-1) and 2.08 m/s (GPS-2) in the 1st and 2nd tests. 0.23 m/s (GPS-1)
and 0.24 m/s (GPS-2) in the 3rd and 4th tests. GPS measurement results showed
that the gap between the two sides was very narrow in the range of 19.6 (5%-10%),
based on the maximum length (196m) of the model drift gill net, in line with the

movement trajectory of the gear.

6. The deployment depth of the model drift gill net showed the following result in a
test. The difference in depth between the depth gauge (D-1, D-2) of the first float
line and sinker line of the net, and the depth gauge (D-3, D-4) of the float line and
sinker line attached to the ends was greater than the model drift gill net height

(around 3m).

7. A field test on an off-shore small yellow croaker drift gill net equipped with an
automatic fishing gear identification device revealed that the average casting time was
90.6 minutes. The average hauling time was 631 minutes. The moving distance of
the drift gill net was 11,500m, 10,300m, and 2,033m, respectively, in the order of

each round.

8. A field test on an off-shore small yellow croaker drift gill net equipped with an
automatic fishing gear identification device showed that all B-type underwater
transmitter prototypes had normal operations. After the field test, A-type underwater
transmitter prototypes were found to be defective mechanically and electronically. It
indicates that B-type underwater transmitter is a suitable type, and stick-type receiver
detachable from the buoy flag pole was found to be suitable. The field test found
that the communication status between the wireless node for fishing boat and the

receiver was normal, based on the partial location records by time.

9. Measurement of sedimentation depth of the off-shore small yellow croaker drift



gill net led to the following result. In each round, the net sank in a gentle straight
line immediately after casting and then sank in a rapidly-developed horizontal
direction after 40 minutes on average. In the 1st field test, the first and middle parts
of the net showed a difference of 12m in the highest water depth when they reached
underwater. It confirmed that the rest of the nets except for the last net of the drift

gill net were deployed in an unstable fashion underwater for the most part.

10. Following the development of automatic fishing gear identification monitoring
system, 76.9% of the respondents stated "Average" when asked about their intention
to use it, followed by "Necessary" at 7.7% and "Unnecessary" at 7.7%. As for the
reason why the automatic fishing gear identification monitoring system is unnecessary,
50% of the respondents replied they were satisfied with the electronic buoy they
were using, followed by "financial burden" at 31.8% and "difficulties with repair and
management" at 18.2%. When they were asked whether they would use the automatic
fishing gear identification monitoring system, if it was cheaper than the electronic
buoy they were using, 61.5% of the respondents gave positive answers.

b

11. In the field test, the improved sinker was called “floor line.” the interaction
formula as to the FS between the float line and sinker line, and the SFL between

the sinker line and floor line of the drift gill net with improved sediment is as

follows.
FS= depth(x) Hc oo (1)
SFL= depth(xx) 4 ¢ oo (2)

12. Coefficient of determination values R for FS were in the range of 26.4% in

the 4th test and 0.1% in the 6th test. Coefficient of determination values for SFL

were in the range of 0.0% in the 4th test and 74% in the 6th test. R? values
indicate that there was a low correlation between the depth change and FS in all of

the seven sea tests. Despite the similar results in the changes of depth and SFL

_Xi_



versus the depth and FS, the 5th and 6th sea tests showed a very high correlation
between the changes in depth and SFL with values of 74% and 43%, respectively.

13. Therefore, as the value approaches 1, the changes in depth have a stronger effect
on the FS and SFL of off-shore small yellow croaker drift gill nets with floor lines
attached. As the value is closer to 0, the effect of floor lines on the FS and SFL of

off-shore small yellow croaker drift gill nets is more insignificant.

14. In terms of net replacement amount due to breakage (net tearing) of off-shore
small yellow croaker drift gill net, it was identified through 200 width for those with
floor lines attached and the remaining 300 width for conventional nets. The off-shore
small yellow croaker drift gill nets with floor lines attached showed a very low

replacement rate of 2.4% of the total net amount.
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YR 7| (Larimichthys polyactisf= o729 &

-1 1 O

Ju
il
0.

TR Phylum Chordata
BHEENYEFY Subphylum Vertebrata
20O _E#9 Superclass Agnatha
8 A8 Class Osteichthyes
8 5F EH Superorder Teleostei
50| B Order Percida
g1o] # Family Sciaenidae

A 714 Genus Pseudosciaena

1-1.The bodily appearance of small yellow croaker.



o] &5tal st Larimichthys polyactis (Pseudosciaena manchurica), QH S
= Small yellow croaker, YH O 2= Kiguchi(¥ 7 F), AlFE HHOoZ= L

o £7leh UL YEIH EHo=A 8 LS 5 BL AN W A,

S - sxeejn] o
S2u52 dol glonl, najx|sajulole AL ulso] Wol lrk v
Cta 2 Wolul, SAlnu] 7|BRolx @F Atolo] 5~6F0] Hlo] 9,
5792 RANG 2o) RajAtE Rolw £E5& Wolth(Kang, 2011).

A 40~200m] ulcro] waju} el sjolo] AASH: AL 894 of o
45}t (Baik et al, 2004), 2A|(Larimichthys crocea) 2t =5+~ E/Jo] uj
© QARSIAIT, JHAIO) 9% F7|9k AJERSHA & Abolz lsf o]

AEche Y55 953 ojE02 Leid It (Jung, 1977; Lee and Park,

zHo| xLaju] Golt Z|FoA oF 273 olAfo] A

HE

1992).

AN 3~6URA HEULS WED BBULE Lon), ARbge 9

ual AshQr dojet F= AotsfHolct AAF 30em =W 3TH~7%F 7HQ]
o8 AFISICHNIFS, 2022), <Table 1-1>.

Table 1-1 Life cycle of small yellow croaker by height and weight

Age 1 2 3 4 5 6 7
Length(cm) 15.7 21.7 25.8 28.6 30.5 31.8 32.7
Weight(g) 32 88 154 215 265 303 332
Spawning o

Egg Size : 1.45 — 1.56mm

Spawning eggs 30,000 — 100,000
Incubation

Eggs size : 3.3 - 3.5mm




2) 23 HEZIGAY oldel A= ojsl Yyust 2y

23 AEZ|QAY oldlo] ofsl Ags¥ist 1Y U ojne] ApE T &AL B
e ofa] 5o YFS 08 £ FAFEL Table 129} Zo] PRatm Al

=
= ol M, ofF Al el Bl o= 7)) oz FESinh ol2ieh ZAL
=Y AIHE WeK(1960 ~ 2021d) vdS ZALRH AutS Table 1-30] LYERHA

Table 1-2 Importance of small yellow croaker drift gill net fishing performance survey items

Fish

Ship Fishing gear . Navigation  hauler
detection
Investigati
. Water
on items Width
Tonn Fishermen . Fish  temper GPS Net
Materials  Mesh of Rader
age (Persons) use finder  ature plotter  hauler
divice
Importanc
P © + O © © © o + + + 0

(<




Table 1-3 The process of change by item of fishing operation status by year of offshore small yellow croaker drift gill net fishing

Investigation items Yearly
Main
Category 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2021
category
Tonnage® ¢ J— > |, S— > 26 b M— > 35 40 >
Ship HP - S— >  S— > 90 by — > 330 400 (17— > 900---—-->
Fishermen(Persons)® 9~10 ---mmmmn > 11 > 12 >
Net material® Nylon >
Finshing Mesh size (mm)° 75 > 60.6 > 51 >
gear
Width of use
) o 100 > 7170 1| Jp—— > 250~350 - T 11— > 0| 1 J— >
(1width/25m)"
. Fish finder® Fish finder >
Fish
Water temperature
detection N Water temperature divice >
divice
Rader” Rader >
Navigation .
GPS plotter Rolan-C GPS plotter: >
Rotary oval(1-step type)-—-------------- >
Net hauler® 3-step(V-type)-—>
hauler
4 type) Triplex(spiral type) >
5-step type-------=n=-mmmmmnnnx >
Side drum” Side drum 5

© : Very importance, + : Importance
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D8l AEZ19AN ol70] AlThE AS Table 140] LUERA kg @, 1980
WRE] 190K AEIIRARY o A 71ETgel 1B2sme] o] T4,
27 % BATE Fg 129} 2tk

228 Nylon 210 Td6 T, I2T(WD) DN STSmm)S A5, 12
o] (ol 1802002 AHBSIICE 120 SEPE 29)°) £(YFL o
51% WEPE 26)°) 25(YFR)L 4%z WE| Lot TZ0] Zolwct of 5y

of 22 Nylon 2100/ 12YAI2. J=3(Y%) S(mm)E 53 Jes S50 E&

<)

ol 7z} goli, F74o] &2 PP 260Td/120 TALS ARSIt 52 ZepAE)(o45
<R20AER H S ARSSIAL ARIE TE(F 25092 3mIAO R FASI Af
gttt A FEEEE ol8sh] Hsted 71E ot =8&th)2 PE S15%t =
& 2E0) PE 295 AEslo] ARGol] AABIRI ol RS & e Hie] 3
710l et xlol7h Qlont 10EFollA 15035, 2053 3005, 3053 4005, S0EF
500~600% Ue]S ARSIt

Table 1-4 Specifications of nets and appendages of small yellow croaker drift gill
nets offshore in the 1980 ~ 1990s

Symbols Position Materials Dimensions
a Main Net Nylon 210 D/2x3, 75mm 180~200mesh
b Guarding net Nylon 210 D/4x3, 75mm Smeshx2x45m
c Float line PP rope @9 26m, 2twist

. PE260Td/90 .

d Poach line PP260Td/120 60m 2twist
e Sinker line PPrope @6~99 31m, 2twist
f Float Plastic float @45%120 (buoyancy 140g) 2.5~3m interval

. Doughnut type cement 3m interval
g Sinker (weight 250g) Sen
h Hauling line PP rope 15-@20 28m
. Hauling line
i PP rope 9-912 9m

pendant

_‘I‘I_



20000l SojohAs 2 A7 o Fe] FuI} o FEg ol
7l gt 2ER Wsh] ARSIALh S35 IU7IE olgshl sk 2352
AFgST T olE e 2005 % AUMIK] ALGE k.

15752 Nylon 210Td/6 &AL 1E23(WS) Z7]+ 59~53mm, 139 =

p—

i

2 2F 51%, TE(PE T6)°] FS(dFE)2 54%= HE9 2o/t 5&°
oj®ct oF 5% Atk H¥FWL Nyln 210d/12 AR ITEI(YE) &
(75mm)S 53 RS S €E Fol 44 20]il, Ido] &2 PP
260Td/120 PALE ARESIH &2 SHAH(D45 <2012 = d JS AR
SR, ARIE a2 77 250g A 25 3m{tACo=2 JAfsto] ARgoltt.

AR S S o857 #ste 7IE oo =5&(h)2 PP 2209
=5 U280 PP g125 AZ ARESIAT o7 AE FHae Hie 37
of wat xto]7t 9ot 10EFoA 150%, 2053 300%, 3053 400%, 50

=9 500~600% W] S AtE SICH <Table 1-5>.

it
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Fig. 1-2. Schematic of small yellow croaker drift gill net to using hauling line.

Float line, d : Poach line,

Guarding net, ¢

a : Main net, b

Hauling line

: Hauling line, i

Sinker, h

f : Float, g

Sinker line

€

pendant
Table 1-5 Specifications of nets and appendages of small yellow croaker drift gill

nets offshore in the 2000~2005

Dimensions

Materials

Position

Symbols

180~200mesh

Nylon 210 D/2x3, 50-53mm

Main Net

Smeshx2x45m

Nylon 210 D/4x3, 75mm

Guarding net

26m, 2twist

PP rope <9

Float line

C

60m 2twist

PE260Td/90
PP260Td/120

Poach line

, 2twist

PPrope @6 31m,

Sinker line

E
1)
L
R «
o
g 0
n
1
\n
N
-
(=}
Q 5
— A~ m
52 8B
$I °9
SRS
< = =
=5 2%
o g2
o3 <S8
.Ub g(
h — =
< =)
~ a
g B
S £
=~ n
o =1}

m

28

PP rope @20

Hauling line

9m

PP rope <12

Hauling line
pendant

_13_



2006 o FRE QST Taist 3 £ JHE SO date] of
Q27 ARel Al T g1z AlAdo] AuERA ESEM),
292 WAEOS ASNAL A ALgsta or

JZ7F2 Nylon 210Td/6AL, 12 3(YE) 7]+ 48~5Immz BRA| Y &
A olt= 48~50mm, A|FA|Y JATY oj4k= 59~5Imm, 150 H(&°])
< 230~260E5 A&ttt 2=40] F&((PE 99)° F5(dda)2 & 51%,
WEPE 06 FE(IUL)E s4%z WE| Zols} S50 Zojme} of
5% ZAC}. B39rS Nylon 210d/12 SAMR 212 2(W2) 58(75mm)S 57 A

100 ~200%
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Fig. 1-3. Schematic of small yellow croaker drift gill net not using quarter line.

Poach line,

Float line, d :

: Guarding net, ¢

Main net, b

a

Sinker

f : Float, g

Sinker line

€

Table 1-6 Specifications of nets and appendages of small yellow croaker drift gill

nets offshore from the after 2006 to the present

Dimensions

Materials

Position

Symbols

230-260mesh

Nylon 210 D/2x3, 48-51mm

Main Net

Smeshx2x45m

Nylon 210 D/4x3, 75mm

Guarding net

26m, 2twist

PP rope @9

Float line

C

60m 2twist

PE260Td/90
PP260Td/120

Poach line

, 2twist

PPrope &6 31m

Sinker line

31m interval

Plastic float@45%x120 (buoyancy
140g)

Float

8ea

Doughnut type cement
(weight 250g)

Sinker
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®

Fig. 1-4. Fishing boat for small yellow croaker drift gill net
A : Fishing boat.
B : Side view C : Floor plan
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WD oulge A HEmolA woulA Aol Ag ol st ¢
Aok o729 MEo)e 100 22 A B 4= 7| g 9-1099] A
2 & Aute] @ Zo] Lte] ¢ilste} 202 129 Mol o
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1970~1990d] FRIA|= FAHHoz ojde & S7tet g7 o+
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ol Afo]EEH(side drum)@ F7|UOBRE] 7 WE - 224y HUuIF - A
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_18_



(D~(02 Seaman fishing

placement position

/

/
/ x‘:gé:‘::‘:‘ia.'-:‘.s. >
%:; I—I
® | @
®
] b
N-_

Fig. 1-5. A schematic diagram of the operation method by the hauling
line and manpower(1970~1990).
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Fig. 1-6. Schematic diagram of  hauling line and 3-step
V-type net hauler(1990~ 2005).
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Fig. 1-7. Schematic diagram of triplex net hauler operation
method(2000~2005).
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Fig. 1-8. Schematic diagram a net hauler of 5-step (after 20006).
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Fig. 1-9. A scene of operation using a net hauler of 5 step.
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1.2.2 Sejuet 28] QAL ofH A

22195 7]&o g eyt Zol fAY oA 55 ALse § 40550
C} o]& Aapdrl 1484 (36.54%), ATt 99& (24.44%), 2Ato] 26X
(6.42%) %02 L}ERICH

Z) 2 5d7H2017~2021) 25 SAFY
HRE XAs] S7Fsiert 201992 =
= Holu oy, g AFoM= S71sts FAE Eolil QY

<Table 1-7>, <Fig. 1-10>.
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Table 1-7 Number of licenses for gill net fishery by region and year(2017~2021)

(unit : Number of vessels)

e  Ob e Usm  JoE G G bkt Clam® Jeu | Toml
2021 7 36 26 1 20 9 148 21 38 99 405
2020 7 38 29 1 28 0 155 23 21 104 406
2019 9 37 30 0 2 2 150 23 ) 104 419
2018 11 35 31 0 23 1 148 13 26 107 395
2017 10 35 26 1 23 3 126 13 25 94 356
Total 44 181 142 3 116 15 727 93 152 508 1,981
Average 880 3620 2840 100 2320 375 14540 18.60 30.40 10L.60 | 397
Average .0 g0 7059  025%  5.84%  094%  36.50% 4.68% 7.65%  25.57% | 100%
ratio(%)
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Fig. 1-10 Percentage of permits for gill net fishery by region and year.(2017~2021).
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1.2.3 S2ju=t Safl AR71RATY o YAAT

1) Zol AFgold of A (2012~2021)

el 2ol AFgoide] AR A2 10971(2012~2021)0 ot =7t
AL (http://kosiskr) At2E pASHe] AT AL AP Aargol ®
gt Aot 1 A= Fig 1113 AT AF A2 201690
20,937 Eo.2 P WAL, olEsHRE M3 S7EstrE 202010 52,075
o2 7P A JEEHoy, oA olSshRE FAF Fastdt A A4t
82 20129 202,576,829 Yoz 7P Woton, 2016\ d7HK] F7bsictrt
2017'A0] 260,900,5578 Loz 20208 7HK] HLE5] FUbskl o, oS HA
o2 2021\0] 312,202,028 ¥og ThA Zashs S BACh
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Production

Fishery production(total)

60,000 « «#+ . Until price(amount) 7 400,000,000

350,000,000
50,000

300,000,000
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250,000,000
30,000 200,000,000
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20,000

100,000,000
10,000

50,000,000

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Year

1-11. Total production and amount of gill net fishery in Korea(2012~2021).
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Fig. 1-12. Total production and amount of offshore small yellow croaker drift gill
net fishery in Korea(2012~2021).
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Fig. 1-13.The ratio of off shore small yellow croaker drift gill net fishing by species in korea.
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Table 1-8 Monthly reference machine production by year of offshore small yellow

croaker fishing by region in Korea(2017~2021)

(Unit: M/T)

2017 1 2 3 4 5 6 7 8 9 10 11 12  Total Avemage

Chung
nam

Joennam 80 12 12 1 1 0 0 286 1501 1,352 1,693 1,700 6,640 553.17

Jeju 94 16 5 1 0 0 0 283 1133 1465 1690 1016 5703 475.25

Total 174 28 148 1 2 0 0 569 2632 2817 3384 2721 12,347 1039.67

2018 1 2 3 4 5 6 71 8 9 10 1 12 Total Average
Chung 0 0 0 1 0 0 0 0 5 6 0 17 142
nam

Joennam 402 41 211 187 0 O 0 555 1,449 1,923 1,401 727 6,896 574.67

Gyeong 0 0 0 0 0 0 0 0 0 0 1 1 0.08
nam
Jeju 226 20 89 13 0 0 0 620 1466 2161 1676 842 7122 593.50

Total 633 70 300 200 1 0 0 1171 2910 4086 3078 1569 14018  1168.17
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Table 1-8 continue

(Unit: M/T)
2019 1 2 3 4 8 9 10 11 12 Total Average
Incheon 0 0 0 0 0 0 9 8 0 17 1.42
C;‘;l;‘lg o 0 0 0 0 0 52 33 7 92 7.67
Joenbuk 0 0 0 0 0 0 3 0 0 3 0.25
Joennam 201 46 206 221 379 873 3679 2,661 1,977 10245 85375
Jeju 146 20 5317 467 727 3198 2194 1463 8285  690.42
Total 346 66 259 238 846 1600 6941 4896 3447 18641 155342
2020 1 2 3 4 8 9 10 11 12 Total  Average
Busan 0 0 0 0 0 0 0 1 0 1 0.15
Incheon 0 0 0 0 0 0 0 47 47 7.83
C;‘;l;‘lg o 0 0 0 0 0 44 70 37 151 2323
Joennam 448 100 58 43 434 2,687 3512 4976 2,634 14893 229123
Gz;;);lg o 0 0 0 0 0 0 9 0 9 1.38
Jeju 129 55 7 3 299 2,099 2906 1,534 1,99 9,029  1389.08
Total 577 155 65 46 733 4786 6462 6637 4667 24130 371231
2021 1 2 3 4 8 9 10 11 12 Total  Average
Busan 0 0 0 0 0 0 6 0 1 7 1.08
Incheon 0 0 0 0 1 0 2 0 0 3 0.46
C;‘;l;‘lg 10 0 6 0 0 93 5 18 123 18.92
Joenbuk 0 0 0 0 0 0 0 0 0 1 0.15
Joennam 436 93 195 149 678 2273 3905 1,740 2,567 12,041 185246
Glyl:;);lg o 0 o0 1 0 0 0 0 6 7 1.08
Jeju 124 37 19 20 507 1,827 2,070 2,726 2,111 9443 145277
Total 561 130 214 176 1186 4100 6076 4471 4703 21625 332692
Total
av(%;a(;)ge 252 049 1.08 073 0.0 001 0.00 496 17.63 29.03 2472 18.82 100
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Fig. 1-14. Monthly average catch of offshore small yellow croaker drift gill net
fishing in korea(Catch: Small yellow croaker)(2017~2021).
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Fig. 1-15. The average catch of reference fish by region in offshore small yellow
croaker drift gill net fishing industry in Korea(2017~2021).
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Fig. 1-16. Total production and amount of offshore gill net fishing
Self-Governing Province (2012-2021).
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Fig. 1-17. Total production and amount of offshore small yellow croaker drift gill
net fishing in Jeju Special Self-Governing Province (2012-2021).
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Table 1-9 Monthly production of off shore small yellow croaker drift net fishing near
Jeju Special Self-Governing Province(2017~2021) (Unit:M/T)

1 2 3 4 5 6 7 8 9 10 11 12 Total  Average

2017 94 16 5 1 0 0 0 283 1,133 1,465 1,690 1,016 5,703 475

2018 226 29 89 13 0 0 0 620 1,466 2,161 1,676 842 7,122 594

2019 146 20 53 17 0 0 0 4067 727 3,198 2,194 1463 8,285 690

2020 129 55 7 3 1 0 0 299 2,099 2,906 1,534 1,996 9,029 752

2021 124 37 19 20 0 1 1 507 1,827 2,070 2,726 2,111 9,443 787

Total 719 157 173 54 1 1 1 2176 7,252 11,800 9,820 7,428 39,582 3,299

Average 144 31 35 11 0 0 0 435 1,450 2,360 1,964 1,486 7916 6,597
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Fig. 1-18. Monthly average catch ratio of offshore small yellow drift gill nets Jeju
Special Self-Governing Province (2017~2021).
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Table 1-10 The results of the analysis of the monthly performance by year of the Fisheries Cooperatives by district in Jeju Special
Self-Governing Province(2017~2021)

reziyon Year 1 2 3 4 5 6 7 8 9 10 11 12 Total Average
2017 10 2 17 0 0 0 0 22 82 204 229 125 690 57.53
2018 52 10 7 3 0 0 0 84 290 200 168 63 868 72.33
2019 21 4 5 1 0 0 0 66 95 435 331 192 1150 95.83
Jejusi 2020 43 8 2 0 0 0 0 17 325 475 539 21 1430 119.13
2021 1 0 1 7 0 0 0 42 230 281 367 202 1131 94.28
Total 75 24 32 11 0 0 0 231 1,022 1,595 1,634 603 5,269 439.1
Average  23.50 4.79 6.31 2.19 0 0 0 46.27 204.33 319.05 326.89 120.51 1053.84  162.23
2017 52 9 84 0 1 0 0 189 686 999 1073 610 3703 308.58
2018 153 17 60 9 0 0 0 418 1290 1475 999 452 4873 406.11
2019 84 9 44 11 0 0 0 350 556 2075 1370 1089 5588 465.67
Halime
2020 198 49 7 3 1 1 1 265 1617 1961 2836 1269 8208 683.99
w 2021 102 125 17 16 0 1 1 362 1221 1518 1826 1373 6561 546.74
Total 589 209 212 39 2 2 2 1,584 5,370 8,028 8,104 4,793 28933  2,411.09
Average  117.80 41.78 4230 7.86 0.38 0.32 0.48 316.62 1074.04 1605.66 1620.81 958.59 5786.62  890.25
2017 12 2 6 0 0 0 0 22 126 216 297 125 806 67.15
2018 19 0 0 0 0 0 0 9 181 226 222 116 773 64.42
2019 10 0 0 0 0 0 0 0 53 346 304 179 892 74.33
Chuja | 5959 0 0 0 0 0 0 0 0 1 2 2 1 6 0.53
myeon | 2021 1 0 0 4 0 0 0 8 146 190 180 7 536 44.67
Total 4 2 6 4 0 0 0 39 507 980 1,005 428 3,013 251.1
Average  8.37 0.39 1.20 0.80 0 0 0 7.80 101.33 196.03 201.07 85.64 602.64 92.71
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Table 1-10 Continue

By

N Year 1 2 3 4 5 6 7 8 9 10 11 12 Total Average
region
2017 0 0 2 0 0 0 0 0 0 0 0 0 2 0.17
2018 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
. 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
Seogwi
. 2020 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
posi
2021 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
Total 0 0 2 0 0 0 0 0 0 0 0 0 2 0.17
Average 0.01 0.01 0.40 0 0 0 0 0 0 0 0 0 0.42 0.06
2017 7 1 12 0 0 0 0 24 86 141 160 75 506 42.19
2018 24 2 15 1 0 0 0 65 158 165 130 83 643 53.58
2019 16 7 0 2 0 0 0 3 41 255 235 122 681 56.75
Sungsan
2020 25 5 0 0 0 0 0 0 163 204 481 211 1089 90.73
eu
P 2021 3 6 0 1 0 0 0 24 174 202 259 181 848 70.65
Total 75 21 27 4 0 0 0 116 622 967 1,265 672 3,767 313.9
Average 14.97 4.05 5.40 0.72 0 0 0 23.29 124.41 193.30 25291 134.30 753.37 115.90
2017 14 2 15 0 0 0 0 59 177 228 297 177 969 80.75
2018 36 6 16 6 0 0 0 92 299 321 260 178 1214 101.17
2019 37 5 7 3 0 0 0 88 110 386 329 185 1150 95.83
Moseulpo 2020 745 1 0 0 0 0 0 53 274 371 578 335 2357 196.42
2021 16 9 0 0 0 0 0 124 298 386 452 359 1644 137.01
Total 848 23 38 9 0 0 0 416 1,158 1,692 1,916 1,234 7,334 611.18
Average 169.61 4.66 7.60 1.80 0 0 0 83.18 231.69 338.34 383.17 246.77 1466.82 225.66
Total 1,671 278 316 67 2 2 2 2,386 8,679 13,262 13,924 7,729 48,319 4,026.54
Average(total) 56 9 11 2 0 0 0 80 289 442 464 258 1611 134.22
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Flg. 1-19. The ratio of small yellow croaker sold in Suhyup by district of

Jeju Special Self-Governing Province.

_50_



15,000 - wessmall yellow 1 S0
croaker aution
(Amount)
12,000 [ «-a--Ratio(%) 40
oy
s
= 9,000 30 \?
2 <
< 2
£ =
= =
g =1
= 6,000 r 20
-
-
3,000 | 10
_ L.— g e 0

1 2 3 4 5 6 7 8 9 10 11 12
Month

Flg. 1-20. Monthly sales ratio of small yellow croaker in Suhyup by region of Jeju
Special Self-Governing Province(2017~2021).
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Flg. 1-21 Monthly small yellow croaker consignment sales by district in 2017.
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Flg. 1-22 Monthly small yellow croaker consignment sales by district in 2018.

_53_



50

40

30
=
s
=]
——
o~

M 20

10

0

= Moseulpo
- H Sungsaneup
" Seogwiposi
= Chujamyoen
u Halimeup
| = Jejusi
- 1 I | 1 L L L
1 2 3 4 5 6 7
Month
2019 Average

@ Jejusi ® Halimeup = Chujamyoen = Seogwiposi H Sungsaneup & Moseulpo

Flg. 1-23 Monthly small yellow croaker consignment sales by district in 2019.
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Flg. 1-24 Monthly small yellow croaker consignment sales by district in 2020.
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Flg. 1-25 Monthly small yellow croaker consignment sales by district in 2021.
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Fig. 2-2. Location for field experiment (1),(2),(3),(4) coastal point north and

west jeju-si, Jeju-do. Republic of Korea.
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Table 2-1 Shooting and hauling points of the model drift gill net and the average
depth of the test sea.

Time required(min)

No Shooting Hauling Average Total test
position position depth(m) time(min)
shooting  Hauling
33.32.8446(N) 33.33.1676(N)
1st 103.6 S5m25s 10m 24s 75
126.16.8398(E) 126.17.3270(E)
33.33.0410(N) 33.33.2178(N)
2nd 104.3 5m27s 10m 40s 75
126.18.2698(E) 126.19.3400(E)
33.29.8227(N) 33.30.9966(N)
3rd 52.9 4m2s 09m 04s 100
126.19.8208(E) 126.19.8307(E)
33.30.0722(N) 33.29.9390(N)
4th 52.7 4m3s 09m 15s 105

126.19.9567(E)

126.19.9919(E)
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Fig. 2-3. Schematic diagram of GPS and depth meter attached to model drift gill net.
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Table 2-2 Comprehensive results of field experiment.

Nurber Part Names Materials Dimensions
SPT 1310
@ GPS 2ea
(Asenkorea)
@ Buoy Styrofoam 2ea(1500)
® Buoy line PP rope @ 18 150m
® Denth milli-TD 4
e ea
P (Star-oddi)
® Float line PP rope O 16 24m x 8 width
® Float Float buoyancy(140g) lwidth x 24ea
@ Guarding net Monofilament No. 3 2 mesh
65mm
50 x 370mesh x 8
Main net Monofilament No. 3 .
65mm width
©) Sinker line PB core @8 24.5m x 8 width
Sinker(lead) PB (60g) 85ea x 8 width
Sinker Doughnut-type
O (Cement) (1.3kg) Hea
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STAR : ODDI

® POWER

® DSTCOM

® PC COM

Fig. 2-4. Depth measuring instrument used for depth
measurement analysis (Dst milli-TD, Staroddi)
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Flg. 2-6. Time required during one fishing on site.
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Fig..2-7. The length of one width of a small yellow croaker drift gill net in use
at the fishing site.
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Fig. 2-9. The amount width damage to the drift gill net during one fishing
operation.
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@m1~3 @3~5 @5~7 @7~10 BEte(More than 10)

Fig. 2-11. Number of attached underwater transmitter on automatic fishing gear
identification system preferred in the field.
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Fig. 2-12. Location of attached underwater transmitter on automatic fishing gear
identification system.
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) ABE 2FGAY ol 79 o] AH

DFGAY o} 7Z o] &3 AR o5 WA A AuHE Table 2-30f
UFEPYIC) of 7o) oFEtio] BakEh GPs 54 AHAlo] |28 Ry eAtd of
o] o5 At 1t U 27 AH] A W OF 1478m Foo0], 37 U
4t M) A% WF OF 539m ol stk AE W WP O FEEL |
&Rt W 23]x} Al 7L 2.08m/s(GPS-1), 2.08 m/s(GPS-2)2 UERFOoO,
33]xF @ 43]&F AJ&e] AL 0.23 m/s(GPS-1), 0.24 m/s(GPS-2)2 L}ERFCE,
E3h GPS 574 o] 9ol Fig 2137 Zo] BHRAY ol 19| o
Aol oot BRGARY o} o] AhPol(19%6m) ZIE OF 19.6(5%~10%)

92 P 1ol U Fobxl: @ibol Uepgrt

Table 2-3 Results of field experiment

Number of  GPS attached . . GPS Moving Averflge
K . Shooting position attached . moving
experiments net position Time(min) distance(m) speed(m/s)
First(GPS-1) 126.2794(E)/33.5467(N) 1,264 1.20
Ist 60
Last(GPS-2) 126.2794(E)/33.5469(N) 1,466 1.86
First(GPS-1) 126.2999(E)/33.5496(N) 1,735 2.97
2nd 76
Last(GPS-2) 126.2999(E)/33.5495(N) 1,448 2.31
First(GPS-1) 126.3299(E)/33.4984(N) 789.3 0.33
3rd 100
Last(GPS-2) 126.3296(E)/33.4983(N) 487.6 0.10
First(GPS-1) 126.3303(E)/33.4989(N) 462.7 0.13
4th 90
Last(GPS-2) 126.3299(E)/33.4984(N) 416.6 0.38
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Fig. 2-13. Moving track measurement of model drift gill net fishing gear.
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Fig. 3-1. Jeju-si hallim port loading offshore gill net fishing ship

mangyeong-ho(G/T 39).
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Fig. 3-2. Locations for field experiments coastal points offshore south sea of korea.

Table 3-1 Shooting and hauling points of the small yellow croaker drift gill net and the
average depth of the test sea

Number of Shooting Hauling Average
experiments position position depth(m)
33.5509(N) 33.5508(N)
Ist 92.9
127.4064(E) 127.4060(E)
33.5387(N) 33.5279(N)
2nd 93.2
127.4462(E) 127.4542(E)
33.1020(N) 33.1037(N)
3rd 102.7
126.5505(E) 126.5562(E)
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Table 3-2 Principal particulars of drift gill net

Nurmber Part Names Materials Dimensions
SPT 1310
@ GPS 2¢a
(Asenkorea)
®@ Buoy Styrofoam 2ea(1508)
Electronic buoy receiver Plastic
® ©75 x 500mm x 2ea
prototype (Globular type)

@ Buoy line PP rope @ 18 150m
® Float line PP rope @ 16 24m x 600 width
® Float Float buoyancy(250g) lwidth x 27ea

Electronic buoy underwater ) @494 x 178mm x
@ . Plastic

transmitter prototype (A-type) 3ea
Main net Monofilatent No. 3 1000 * 330 mesh

Electronic buoy underwater ) @494 x 150mm x
©) . Plastic

transmitter prototype (B-type) 3ea

DST milil-TD
© Depth meter (Star-oddi) 3ea
Sinker Bundle-type .

® (PB rope) (1.5kg) 1 width x 10ea
®@ Sinker line PB rope @ 8 29m x 600 width
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PPe 16 24.000

PPg 5
2 mesh Ny monofilament mesh size 51mm
325 mesh Ny monofilament mesh size 51mm
3 mesh Ny monofilament mesh size 51lmm
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Fig. 3-3. Schematic drawing of drift gill net used in the field tests. (D:GPS,
@:Buoy, @:Electronic buoy receiver prototype, @:Buoy line, ®:Float line, ®:Float,
(D:Electronic  buoy underwater transmitter prototype (A-type), ®:Main net,
@:Electronic buoy underwater transmitter prototype (B-type), (@9:Depth meter,
@:Sinker(PBcore), @:Sinker line
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A-types of sensor A-types of battery
cover cover

(Unit : mm)

Battery

Antenna
BT~ NS Module/Antenna
Wireless Device Main Board
Battery
| Sensor
B-typesof sensor  B-types of battery ol
! * ' Electronic buoy receiver (Unit : mm)

cover cover

Fig. 3-4. Composition of underwater transmitter and electronic buoy prototype of automatic
fishing gear identification device.
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Fig. 3-5. Field test scene of the automatic fishing gear identification device underwater
transmitter attached to the drift net fishing gear.

_92_



3.1.2 AFZRAL

=
=

lof gzA}

o

232 metep] 9

o
=

33w}

L
__OL

19] 7higol] o

/N

(vs)
T

= X
o 1

o7 A}

sl

1 Afgolgiel o119l 20199 9% 10RE] 9% 3071A]

ZAL 7R

(¢]

i

o

A

o|J
r

L
100

Q

[¢)

o8, 71E A}

],

| 5

[

_93_

Efjo] AT

[e]

3

S

o7 AFSAIE BUEY AAE pge] Was, ol ALEANE TUE AlAT

M & ARE AL ol AlsAE BUER ALl 288

F91 Akso] R ZoHo] A]2

94



3.2.1 sigAIE At

1) o7 AASAE FA ANE Y A& AP 2w
A9 FPOIA AHBEE 25 ARIGAY o] 1S ol g 2 fxbE AR
A AU} ol P AFAE A AT @ M4 AE TS Table
337} Table 3-40] UERICE ARAE 2t 5% FT AR ATS oF 906
Holglon], P FT A8 AL oF 63120lck A o] 1Y o] F A
2]
o] 7 ALSAN A 2FWAY] B WA A Flg. 3-63 2o] |
Fagaael 49 A FEjet B FEje] 250A0] AAES o, Wa
. AAL(PCB), LEDAS AEl 25 o2 Ueidt 287 @44
oA SAY ol 5% Al £e TE2 9Aste] of 7 AFEA

rir

ZF7F SIXFE 2 11,500m, 10,300m % 2,033m £O 2 LERGCE

ﬂ
ball
l‘_u

718, &

AAIE A-1, A2e Y & HiEE] AYZE S e @40 YERES A-3

o WjElE Ausl BelEt AYe QYou. U F $AUIsd 2AS
solstgon, A PEI9 37| AREL AARECB) 47t 3U
24 ARR(PCB)7E £4El0] LED A5 7158 4AUstert

B YElo £FWAY] AAIBL A9 @AY A 2F PY AFL o)

Gt 3803t BPAPNAE 24 A Fel] 2FWAY] AAELS ALY

Ch B FEIY] 2FLA/] AAE AT FFARS AT B4

A3 B FEIY 4B AMELS BT HY A5S sl

2 7 A YUY 2FTA] AAMEL J1PA L AAKoe
_]

st wetAl £FWAVIE B Fevt AL sloe et

_94_



Table 3-3 Test results for each session

Ti Ti Movi
Number of Shooting Hfle Hauling m.le . oving
experiments position required position required  distance
(min) (min) (m)
First net 33.5509(N)/127.4064(E) 33.5508(N)/127.4060(E)
1st 95 640 11,500
Last net 33.4885(N)/127.4013(E) 33.4949(N)/127.4175(E)
First net 33.5387(N)/127.4462(E) 33.5279(N)/127.4542(E)
2nd 80 650 10,300
Last net 33.4767(N)/127.4501(E) 33.5340(N)/127.4442(E)
First net 33.1020(N)/126.5505(E) 33.1037(N)/126.5562(E)
3rd 97 605 2,033
Last net 33.0465(N)/126.5494(E) 33.0418(N)/126.5399(E)
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Table 3-4 Comprehensive result of field application test of automatic  fishing gear
identification device

Test equipment 1st shooting and 2nd shooting and 3rd shooting and
list Hauling test result Hauling test result Hauling test result
Overall
Broken Broken Broken result
Non- Non- Non-
No Prototype Type Lost  water Lost  water Lost  water
proof proof proof
Separaion Separaion Separaion
Un
A-1
© © Suitable
Test Un
A2 © © . . .
interruption Suitable
Un
. A3
Electronic © © Suitable
buoy
underwater
transmitter
B-1 Suitable
B-2 Suitable
B-3 Suitable
. Suitable
Electronic
2 buoy
receiver
. . Un
2 © Test interruption )
Suitable
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Result of follow-up

. . Result of follow-up Result of follow-up follow-up
inspection for externa

Type

no. inspection for aterproofin inspection for PCB damage test result
lamage P Tprooting P g

Abnormal

Abnormal

Abnormal

Normal

Normal

Normal

Fig. 3-6 Result of follow up inspection electronic buoy underwater transmitter.
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Fig. 3-7 Field test results of the electronic buoy receiver.
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Fig. 3-8. Depth measurement results for each session.
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Fig. 3-9. Response rate to necessity of automatic identification monitoring system for

fishing gear.
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Fig. 3-10.  Response rate to the intention to use the automatic identification
monitoring system for fishing gear for after completion of development.
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Fig. 3-11. Response rate of the unnecessary of the automatic identification monitoring
system for fishing gear.
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Fig. 3-12. Response rate to the intention to use the automatic identification monitoring
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Fig. 4-1. Locations for field experiments Ist ~ 7th coastal points and
offshore south sea and jeju sea of korea
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Table 4-1 Shooting and hauling points of the small yellow croaker

drift gill net of the test sea

No

Shooting
position

Hauling
position

1st

2nd

3rd

4th

5th

6th

7th

34.13.1834(N)
128.36.5960(E)
34.18.4207(N)
128.40.0817(E)
34.48.1978(N)
127.38.4082(E)
33.49.2629(N)
127.35.1297(E)
32.46.1005(N)
125.58.3123(E)
32.39.5144(N)

125.39.9892(E)
32.47.9775(N)

125.53.9648(E)

34.10.0135(N)
128.41.4320(E)
34.18.3005(N)
128.41.0115(E)
33.55.2076(N)
127.43.0325(E)
33.55.1025(N)
127.40.3623(E)
32.47.6430(N)
125.47.6412(E)
32.38.1862(N)

125.53.9648(E)
32.47.0393(N)

125.54.7379(E)
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Fig. 4-2. Schematic diagram of irradiated miniature small yellow croaker drift gill nets
used by partial improvement(middle: survey net, bottom: traditional net).

- 114 -



3) A7) Fefoll whe 41 st B

ol REINGAY ol P £F Al T A 2L mhes]
9l5t0] 245H7)(DST milli-TD, StaroddiyS AMG3IHOD, ofhZ Hefol
S DAY APE SAY ol T 20055 189 AR AHAA 1005
=o] x| TEI LEF 221 ofRF F7 REo] UM YFo2 BA
sto], 18 7tH o2 AXstHA 7| 230ckFig. 4-3), <Table 4-2>.
oFAFL WA 28] AR/|QAIY 079 £F AT W A 5
oFsb] st 24 ZAS HAY SE(Float line), W (Sinker
AECH Floor lin)?] 241 574 A0S BAstgo0, A7) 452
mofsy] Qstol SET WEY PAFS). WEY ofAEY HASFLO] o
3 3re 2010 U3 A UFLAS Python 35 R IWS TG

Sto], T3] HEA(Simple regression)2 AA|SHF O T, SHAAIY 340 ot

FS=depth(z) +c o (1)

SFL = depth(x) ¢ s (2)

- 115 -



> .I'J_J",I‘J-"_.-"Iffil'l'f’fffl’

(Ulnit - o)

Fig. 4-3. Composition of the improved sedimentation material.
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Table 4-2 Principal particulars of small yellow croaker drift gill net and sinking material
improvement part

Number Part Names Materials Dimensions
0] Sinker line PB core rope © 8mm 29m x 500 width
@ Floor Pb line PPrope @ 3mm 1.5m

(Linear part)
Floor Pb line

©) (Adjustable weight PB 20g x15ea
part)
milli-TD
@ Depth meter (Star-oddi) 3ea
@ Floor Pb line Underwater floating section linear part (100cm)
® Floor Pb line Seabed landing section linear part(50cm)
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Table 4-3 The test point for each number of times, the average depth, the required

time, and the depth of the stable section

Test sea Time(min) Time to
Shooting Hauling stable Trench
No position position average depth No
depth(m) Shooting  Hauling (min) :
34.13.1834(N) 34.10.0135(N)
1st 95.36 86 320 45
128.36.5960(E) 128.41.4320(E)
106
34.18.4207(N) 34.18.3005(N)
2nd 101.2 120 480 55
128.40.0817(E) 128.41.0115(E)
34.48.1978(N) 33.55.2076(N)
3rd 93.15 90 330 30
127.38.4082(E) 127.43.0325(E)
110
33.49.2629(N) 33.55.1025(N)
4th 99.75 73 610 50
127.35.1297(E) 127.40.3623(E)
32.46.1005(N) 32.47.6430(N)
Sth 97.4 80 600 70
125.58.3123(E) 125.47.6412(E)
32.39.5144(N) 32.38.1862(N)
6th 93.1 85 635 40 241
125.39.9892(E) 125.53.9648(E)
32.47.9775(N) 32.47.0393(N)
7th 106.2 73 630 100
125.53.9648(E) 125.54.7379(E)
Average 98.02 86.71 515.0 55.71
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Table 4-4 The summary of results about the phenomena developed under the Sea

when the Partially Improved small yellow croaker drift gill net was used

Float line Sinker line Floor line
N stable stable stable FS(m) SFL(m)
0
depth(m) depth(m) depth(m) (Average) (Average)
(Average) (Average) (Average)
1st 88.36 93.89 93.99 5.53 0.10
2nd 93.83 98.85 99.21 5.02 0.36
3rd 89.55 92.74 93.09 3.19 0.34
4th 93.52 98.49 98.84 4.98 0.35
Sth 97.07 96.35 96.78 -0.73 0.43
6th 85.06 89.04 89.07 3.98 0.03
7th 94.21 98.18 98.63 3.96 0.45
Average 91.66 95.36 95.66 3.70 0.29
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Table 4-5 Water depth analysis by values of correlation result

Trench No FS SFL
R’= 0.011973771 R’= 0.003183215
Ist  c= 3.0089965840575426 c= 1.342372964900953
m= 0.02672816 m= -0.00844121
e R’= 0.054901828 R’= 0.000213763
2nd  c= 0.006627516168115299 c= 0.47090532848216904
m= 0.0505588 m= -0.00112921
R’= 0.19078336 R’= 0.000927341
3rd  c= 128.21322172214298 c= -0.43623195493345
m= -1.3482963 m=0.00842044
o R’= 0.263663978 R’= 0.002000178
4th  c= -19.250559374616333 c= -0.39397837380688605
m= 0.24597435 m= 0.00755237
R’= 0.000831593 R’= 0.740153689
5th  c= 4.704048362320237 c= -80.623838412809
m= -0.00715697 m= 0.8338618
R’= 0.091739558 R’= 0.427273087
241 6th  c= -3.1057372144178284 c= -60.89181494672529
m= 0.07945854 m= 0.6815826
R’= 0.003511009 R’= 0
7th  c= 2.351563485586354 c= 0.4500000000001

m= 0.01707807

m= -2.95368475e-31
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Fig. 4-11. Correlation analysis results for each depth of FS and
SFL for the 1st sea test.
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Fig. 4-12. Correlation analysis results for each depth of FS and
SFL for the 2nd sea test.
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Fig. 4-13. Correlation analysis results for each depth of FS and
SFL for the 3rd sea test.
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Fig. 4-14. Correlation analysis results for each depth of FS and
SFL for the 4th sea test.
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Fig. 4-15. Correlation analysis results for each depth of FS and
SFL for the 5th sea test.

- 137 -



"flv".".: 7 o

o o
% e o0 [ ]
425 7 N AR WY /
E 400 4
wn
3
375 4

Depth(m)

Fig. 4-16. Correlation analysis results for each depth of FS and
SFL for the 6th sea test.
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Fig. 4-17. Correlation analysis results for each depth of FS and
SFL for the 7th sea test.
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(1) A7 o] e 2a) FEIIGAY o 7o) o=

= 7919 SHEAIEANAM ol ARVIRATY of4t9] of=FF2 Table 4-7i}
Ao & olgF2 10631t 1105H+ R 2215Hof|lA ZFZ 607kg,
1,564.5kg 7} o]=w]9ict. 106519t 11051LoAe] ol&EL 115 o]glo
U, == (Doederleinia berycoides)7t 232kg(38.22%)= 7174} Tro] oj=lg]glon,
Sh-=(Dentex hypselosomus)©] 105kg(17.30%), A Q27 O(Todarodes pacificus)?t 104kg
(17.13%) 202 ojal]qict.

Jopg o= 2215 7o AMe] o= EL2 3T 02X FERT|(Larimichthys polyac)? T
1,438.5ke(91.95%)2 7}AF To] oj&lgQly, k2o 2l ZEX|(Trichiwrus
lepturus)2;  11-5-0)(Scomber japonicus)?t 232+ 70kg(4.47%)2} 56kg(3.58%) 0.2

of &l 5] 9ict.
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Table 4-7 Catch amount of offshore small yellow croaker drift gill net fishing gear
by number of trials

Trench No. Scientific name Total Ratio(%)
(kg)
1 Eopsetta grigorjewi 7}At0] 8 1.32
2 Trichiurus lepturus 73X 50 8.24
3 Scombrops boops |2 X] 8 1.32
4 Scomber japonicus 11-G°] 48 791
5 Doederleinia berycoides 2T 232 38.22
106
110 6 Hoplobrotula armata F-29|7] 8 1.32
7 Lophiomus setigeru O} 20 3.28
8 Todarodes pacificus Q%] o] 104 17.13
9 Scorpaendae 23& 8 1.32
10 Dentex hypselosomus &= 105 17.30
11 Others %rol& 16 2.64
Sub total 607 100
1 Trichiurus lepturus 7XX] 70 4.47
221 2 Scomber japonicus 1.-5-°] 56 3.58
3 Larimichthys polyacti 7&x7] 1438.5 91.95
Sub total 1,564.5 100
Total 2,171.5 100
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Table 4-8 Amount of offshore reference small yellow croaker drift net replacement
during the test period

Shooting Shooting Net Net
width width replacel.nent replacel.nent Elapsed time
No . quantity quantity Total of
(Existing (Improved (Existing (Improved hauling
form) form) form) form)
1st 300 200 9 0 9 320
2nd 300 200 14 1 15 480
3rd 300 200 10 2 12 330
4th 300 200 20 2 22 610
5th 300 200 26 3 29 600
6th 300 200 29 2 31 635
7th 300 200 24 2 26 630
Total 132 12 144

- 143 -



Gyl

I AxE71 541 of k]

5

Ab 718 2

olgHE-S A|Atsto] RrAR7|GAIY of pof] 2

180

.
10

g AuolA <3

/Al

5

S
L

o2 77N

u}ak

Eé]

I

wolthrt Al4s

AntA|zto] whet

o,
-

£4g uy

PP Zj
Al AFEIZE ElRA AL

PE &
A= o]
=

v

-
Al
O

o] Gobxl= @ifol UERdTE. of
AIZE e} 550 A

e

B

Eay
=]

S|
(=

S
L

5t

ofxlL 7oz Welxith o

5t

2o ojpe] 44l ®

o] wotx]7] o

==
=

A,

715

=
o

M HE8A F4 of=5o]

o

I 2

3 ol 79 Wxo| 5

e

ol £x02 HALA 23}

Pl s

s

o

ol wAIE

g Al4xoz gt

Al S H

ol <

o

As

HA ol

<]

o] fole Ax| gerioz WOl

5% X|&7A] Zig-zag ¥

Rk

Jotx] oo s

Al X
=

.
110

- 144 -



of <k T+ Sl T N L oo N o A CRGCCI
Hg? g pe° g PR gdP®r n »HIoK
ol =l Fo = — . O a = T [ v R ST N
W % 2o 6 T <K =T o JooT v v = < ]
T e o A A ~ N ~ X = N % -
< K = gy T K T KON B R F o g = S o oo
-~ O_H o A <} K
S A ST - S L o N B S O - - T T ol
L T R TR I L - of ~ o
% o & g 4 o 3 w0 ®ool e i R R
I~ ) Koy = oo o o = o ¥ < KX o
T < o O o = gp W ok ° X R S
K =D _ o 0 _u___”_ O_H K_.E 1__/I1_ - mm-\_ ﬂUI = JH _.I]_
e I A P IS - S TR S A Cps
(o = oA P « T M Yo b - *g i
K = B X /= ° o oF = ;]oL o J_M,._ T B o 2 T &
ook & oy 2 aoo_erwomﬁxqmﬂﬁ N e oy @
~ o ™ T T T =
Lo ey T Moy & XK slp! A g %
B- Al nH Hm [ ME YRS o™ 2 mv._ _.JT umo T© ©° 3 L.Alw T 8
meﬁ_vwi_ﬁo_;mz_mﬂmﬂ%%_xﬁé%%_@___mﬂ T o d
_ 3 =<0 b or ! o T K K T ok oF 6
K < my R S =~ T ON i
rremﬂmeATH_.%ﬂxFHw_ez__AToLimﬂML_L mom_uw_wﬂ_w
op = W oMo o g o oF Ky KLoar OF e 2 Rk oy g < 7
ar %‘_ Ao & of m or ~ M T g o OB B
o i T = B H o 8o T om o om /1= I~ | IO Hoe Kl <+
- T S = ol v 3 w o ¥ T % «
Sy o o % O o Ro b 4 of of B R 5 —
K o B M wo RO B ¢ o 5 <o ©
AR = K T e 2o BB oo X
o U o o — o L 2 g o 7 = o0 Mo =« ~0 K <k
— 110 AL 1 110 1o o gn T 7o) 10 AL =] —_ _._._._ 10 ~
R A TR - A G -
I R B oW W LW ® o X oo X
323@504ﬂu§o_e}0¥ = K" <X e T Ky oW o
Mmoo T g © < o 4| Gl o o O Hlp T
(I 2 of o %o T T T T K T iof-
fo ol &P of o 0 op W & N T O™ OV m oW« R WK T

Aol g gl et

A
L Y

]_

9}

- 145 -

sioz 7wt

=

=

23

a

5

A2t

ot

/Al

[9)

|

L I

Q

[

ol
=

10]
b

a

R

(e}

3

—

24 54 ATIHE
7F

297 2fe
SHAA

)



THBLE RO LE Y ERE T ITES e
T T H & o U =3 <N r <
o B8 40d 4TS5 Zy.die
e} ) ~ — R 0 ol o q [=—JT)
lﬂguoﬁsq_uuuﬂw %o W ol X o B AT
g & o S RSN - - I S S
1o© 7oK B r 4 el K Bo oL ol D e
7% = o
P Rw s ®ad Ty T o b o = MO
< wn o S = o © | _ i ~ = <} ol
Wogoop 5 = m T o m L ® N o= Y 3
Koogo <P T B m/nm 7o 00 oo = Lozoom oo o
] —_— p— [=) (0] ._l_,_Al e}
S VI S Crr md g SET
) m_ol 1__.._ m __n.ul O_ ,_.vu.L - <P T ..__1_ 0o - g X ° A_l
S E 7 P @S Py BTy g
CCTI ST R - < X B = v Jo ®oor 4 _
do = ® 2 = o 9 ow % g M
P Zo X QoA R 9 oy M ol C ]
0 Moo X NN T = 2 of T m T __ 0
s dEFELET 00 of B B Iy - 2 %
TrEELEeTazirr NS PRELLE
S ERCIN T D oo ™o gy Kq TR 5o G =
I S I = kg P
ool R i S " S ko S B T
_A_.E o X = [ < 3 i _.___._ . | O_n oK N_._._ f1e) S
= o 05 <© = N G-y = o) DR ©oF
T o R ol o WM T o
S < =t = o oo E = o 4 A R S | T
et wm BEEaF B Soar B K < o =
o ogo & = oz o= o % Mo do = I M m
90 N oy RO < £ <+ 5 o B i
e CRE G ~ ] X = %O IT
.8 N e ) X T T w1 © 1:.@ [RERTN o~ wjﬂ U
C LR ] H T = = 5 ] Ko o= o T ) T
o oz W G TR . - SO W M o
=) ~ T A B R g Ty o X L
wop <5 S pE Am < pE o B ow °
Bo Ko o T % <k o @ %o b = o8 RO R B T B oF o

Al

o+ 2L

=
=

[ -

9

=]

I F2717AS of+tet LAl 300

I AE719A1 o2 3
I ARZ 184 o7t Al 12 o

- 146 -

I AR71 Al ol 7o) mo

9

1
T

1=

[9)

AP 2rbdoz =g



RS YEp,

O
=

H| 2.4%= Of o

st

o] 1L A5t 18 uwhy uhx|o] o

oAl

g 2aolA 7

<]

J50] 943t Ho2 HojAIc

A
e}

ot ol¥l A4t

IA GF sioA e

9]

f

S A ol 7ot Felel §AY ofF

Q47 YAIE of%dollA

<]

gt A of 2ol of

e

e

[ KT

e WAl

oAl

<]

Al

5t

sto] choy

off

- 147 -



T AHEAE AR Ag s ot
A

A9 Zidat Bgof oigh 7| RA
]_

Aol E o) SAtgoldo] thet of oMzt AT AR 2L §
& T % AFE0] o 28 Algold AlY R 2 SAtgelde) ol

Me
1%
o
>
ol
ol
on
2
rd
[e]l]
=
o2

o= oo dxet 42 FEEMeH, gt geof off 4=
¢h Of-% S7bstRT. 22fu J& AR & & Eot Oie S7tstEAN 722

)
i)

aC
k1
A

18
=
%
J_
oﬁ
i)
i

- 148 -



18] £9 Al £8X17Fe 12417k u]gto] thigh ©j7io] WoroL} o of2la
o whet 717to] Atolzt 9o BolFTh. MEAAL Aute} o] A
of Tt TEu WEL 1%Y AA Uo7t 28mE Eusx g oz
Wolx|u, 18] £YA] oF 700% HES AMRFITHE oAo] B UERgd),
ofl E4o] wfe} E7ste oz BoHth EF 18] £ Al 40EoA
PRbA] 250Z 04 3002 S wAFHs oA
of M w7 UERdET SAHY ol Tt ma Al 180 that 47t o2
OfAIA] Qri FUAIAA| ofu]1ES Esto] wAIAIYo] o|ojxlch EF,

TY Agol SrHE MYEH WA ofHs SEYR EES Z/6NA o
AN

(9]
S
1
1o
|
o
o
£
ol:l
)
n
=

[u

2 5% 3 g fok A% 249 1290 39 AjAkgel ks o
7] Qo] 1go] Rtoz EIEA R 514 JHsE A oflo] T

Qslet,
AFNAE B8 AFY ol 72 ol g3t SIPAIPOIM L GRS 2415
A7AZ olgstel SAIY o719 A% £4 o5 WHL UErttl GRS
ST 24 54 ATOIAE o7 ofF W o Az % S0l ]
@A Fueht 540] btk
SPAIRE A3l AR Aol 2o AEII8ANY ol ol ChahAE GPS
£740] 27530k ol GPSE 574 Jh5 vlElle] §ago] £ 48 A
T B E] BRolth FF ol AFAE FAL el ¥ FE
2sto] Jpusolor Bt AZEc) E9, 49 2% L AHE 5 of
et 9Hel Qast UAIE Ashe ool AR APUEQ ol P AHEAIE
Q

IR AAIES ol&et AAl ol ARVIFATY o4t A A

N

&

A3goliMe 2ol AR717ATS of7toll Histo] of++ AFEAE Al AlRlE

Mg b5e 93 ARABT B A SHL ahersy] s AT

- 149 -



2 2E Pb roped B4 AAE ARG} Almsin gglon, BAet )
2% ¥ 2% PO Lot FFL DRETl OeiAs o 4 oo,
2op Al QPYAo|A] gfol 1B 7 Aol WA 18%o] Hest
A2 2AUC old] met s AL izt 27bHQ Al me PE
7 masi

AI3RLA ALA] :
Qe cha BAAQl ofzio] ket o]F Bt UsiAl: TlEo] A8ES A
Apo|wct 2oiso @ Aflshi 7|5t 8-8o] Halsti o] $25tui, olo] of
§ E1} olojTIci MEE ZloR AP ERL of 7 AFEAE ARI0] YHE
ofl chet ARIES oliQlSol uFste WY TRIESH A vt AQl dBsat
7} Wasich Azt

A4l A s A3l Ne AFAE Auks Btz AR 4] o

<t =AE Besta AAAE FAS Joll FRVIRATY o+ 549

£
e
Mo
P
>
hY
K
2
4
£
o
ot
ll‘
19
N
o
S
)
ol
}o |
ﬁ
)
e

F
63 Al ARt YHA] sHFAIGOIA (0< kP <04) FHE =, FS<
SFL= ZupAlto] me} Wetsts Ao DAl 2 Dot Jloz ¥
e, 2ol FR7IFAE ool oftES FAstHEtE Z]Eo AV F
Aap &polzb 7] WiZoll 7 Je= Aot shR|Rh of=] o o

g 27 s AlRat 253 dlojEjo] that 27bHQl S50 Wasiet,

oo
r

i)
O

L

2

, olf s Algdle e 548 7ted 4 5841 it A
ol & 500%F9] ol ARVIFAIY o+ & AGAE N 2005 ST
F2o HX S5, &, ofEET a4 5740 7hsstv] bl 71E
AEEA FANY o7 A 5442 =7hs shRV] miwol BlaE 4 i



c slg ol chat 27k Aol WS, FF BAR I

BREAL AT} Zo| o} ASANE BUE AlA8 el Wasy
of chat AAle AbBlA, AMAOR BeF ARl 25D cha 2
A9l 912lo] ZJ3ACk. ol ojelSo] J|EC] ALGFEQ ol Akl
BEs7] G|t 2 oA ol g MAIRo|Ect AU FE

5] 79AQl AN o2 JjMo] Jh5d Ao merec),

f
=,
1
5
~
(i)
e
ok
o2
=
in
Mo
2
2
ofo
k)
8
Flru
r
1
ox,
oo
oz
ftjo
ofm
ol
o7

cstel Mol 7 R ST PAT Ao WojHch T2}, of7 He
2ob oLzt WO o3t ol BO] AT NS Sfof T Ho=

ol
o
2
a)
=
o,
o
o
off
iz
o

mrefA], o] AgollA 2ol ARVIRATS o4 EE FE & of &
& AEE AAIE Sote] o7 SE2AA &4e "AIskAL, wAste o

o7} ol AFEAE RUEHT AJAR 95| of4L &e|7} o] RojxlrtH
oY &4 oUdAtd B0 F+w5] 71og & S ez wEd

orstol £ 71540l el {71 ol 2o
glolH A gol Brkw molT WAy AU ool YAsh w 5T Ao

- 151 -



I
P RIE

rok

Ahn YI, Park JH and Jo HJ(2001). Recovery of Lost Fishing Gear in
Alaska Pollack Fishing Ground of the East Coast in Korea Bull.
Korean Soc. Fish. Tech. 37(1), 9~16

Baik CI, Cho KD, Lee CI, Choi KH(2004). Original Oceanographic
Conditions of Fishing Ground of Yellow Croaker (Pseudosciaena
polyactis) in Korean Waters. Korean Journal of Fisheries and
Aquatic Sciences, 37(3), 232-248

GIST(2019). A review of the applicability of the automatic identification
monitoring system for yellow croaker drift gill net fishing gear
in the coastal water of the northwestern part of Jeju-do. final

report. 1~124.

Hwang HG, Kim BS, Woo SM, Woo YT, Kim, NS, Nam GT and Lee
YG(2018). A Development of Integrated Monitoring and Control
System for Identification and Management of Fishing
Gears. Journal of the Korea Institute of Information and
Communication Engineering, 22(9), 1228~1236.
https://doi.org/10.6109/JKIICE.2018.22.9.1228

Heo NH, Kang KB, Koo MS, Kim KH, Kim, JB, Jwa MS, Kim JT,
Jung JM, Kim BY and Kim SJ (2019). A fundamental study on
the installation methods of automatic identification buoy on
coastal gill net. J Korean Soc Fish Ocean Technol, 55(4),
294~302.

Jung MK(1977). The fishes of korea. 298~299

- 152 -


https://doi.org/10.6109/JKIICE.2018.22.9.1228

Cho YB(2013). Status and estimation of the optimum mesh size of a
drift gill net for yellow croaker, Larimichthys polyactis. Bull. Puk
Nat. Univ., 82

Jo TH and Lee BM. 1993. Study on Mechanization of Net Hauler of
Bottom Drift Gill Net For Yellow Croaker, Pseudosciaena
polyactis. Bull Natl Fish Res Dev Ins Korea 48, 187 - 196.

Joung JM, Park HJ, Kim, MS, Kwak MS and Seon, HJ(2021).
Implementation of Automatic Identification Monitoring System for
Fishing Gears based on Wireless Communication Network and
Establishment of Test Environment. Journal of IKEEE, 25(1),193
~200. https://doi.org/10.7471/IKEEE.2021.25.1.193

JSGP(Jeju special self-governing province), 2022, Fishing fleet and fishin
g trends by month 2017~2021. production survey. Retrieved form
https://www.jeju.go.kr/group/partl 1/refer.htm?act=view&seq=1380489

JRI(Jeju reserch institude), 2022, Fishing fleet and fishing trends by
month 2017~2021. production survey. Retrieved formhttps://www.
jri.re.kr/contents/index.php?mid=1207 Nov 21, 2022

Kang KB and Kim SJ(2010). The behavior characteristics according to
the quality of the sinkers of the yellow croaker drift gill net in
the field.J. Kor. Soc. Fish. Tech.,46(1),10~19.

Kim BY, Seo DO, Choi CM, Lee CH, Chang DS, Oh TY, Kim YH
and Kim JN(2010). Characteristics of lost fishing gear
distribution on the seabed around gillnet fishing ground for

yellow croaker in the near sea of Jeju, Korea. J Kor Soc Fish
Tech 46(4), 441~448.

- 153 -



Kang SK (2011) Study on the satus and the catch fluctuation of
off-shore drift gill net fishery for the yellow croaker. Bull. Jeju
Nat. Univ., 3~4.

Kim SH, Park SW, Lee KH and Yang YS(2012). The estimation of the
optimum mesh size selectivity of a drift net for yellow croaker
(Larimichthys polyactis) using by the SELECT model J. Kor.
Soc. Fish. Tech., 48 (1), 010~109.
http://dx.doi.org/10.3796/KSFT.2012.48.1.010

Kang KB, Kim JB, Heo NH and Kim SJ(2018). A Study on the
Installation Methods of Automatic Identification Buoy of Fishing
Gear on Coastal Stow Net. JFMSE, 30(4), 1453~1462
https://doi.org/10.13000/JFMSE.2018.08.30.4.1453

KOSIS(2022a). Korean statistical information service, Fishery production
survey. https://kosis.kr/statHtml/statHtml.Retrievedform?orgld=101&
tblld=DT 1EW0005&conn_path=I3 Nov 2, 2022.

KOSIS(2022b). Korean statistical information service, Fishing ship
production survey. https://kosis.kr/statHtml/statHtml.do?orgld=146&t
blld=DT MLTM _5002640&conn_path=I2 Nov 2, 2022.

Kim KH, Heo NH, Kang KB and Kim SJ(2021). A Fundamental Study
on the Applicability of Automatic Fishing Gear Identification
System Small Yellow Croaker Drift Gill Net. JFMSE, 33(6),1305
~1315. http://doi.org/10.13000/JFMSE.2021.12.33.6.1305

Lee CL and Park MH(1992). Taxonomic revision of the family Sciaenid
ae (Pisces, Perciformes) from Korea. Korean J. Ichthyol., 4, 29-53

- 154 -


http://doi.org/10.13000/JFMSE.2021.12.33.6.1305

National Institute of Fisheries Science (NIFS). 2016. A study on the sti
mation of fishing performance according to the development of

fishing boats and fishing gear. 23~34

NFRDI (National Fisheries Research and Development Institute). 1967.
Korea Fishing Gear & Illustrations (vol 2). Shinheung Pub Co,
208p.

NIFS(2022) National Institute of Fisheries Science. A survey for the
Ecology and life history of small yellow croaker https://www.nifs.
go.kr/contents/actionContentsCons0088.do?MENU_ID=M0000187
Nov 13.

Oh TY, Cho YB, Seo YI, Kim BY and Lee CH (2014). Fishing
characteristics of small yellow croaker drift gill net by net height
J Kor Soc Fish Technol, 50 (3), 368~377,
http://dx.doi.org/10.3796/KSFT.2014.50.3.368

Park HJ, Joung JM, Sthapit Pranesh, Kim MS and Kim KS(2020)
PerformanceAnalysis of Automatic Fishing Gear Monitoring
System over Seawater. Journal of IKEEE,24(4),1069~1073,
http://doi.org/10.7471/ikeee.2020.24.4.1069

- 155 -



arel 2

]_

L 0
) Y

Aof|A =

alr o
15 «

ol

=
=

A

il

Ao

Mee die

~H

L
08

QMM Amot WY 121

P gloizAla,

)

b A

110

eln

-

A AFSEAR 2018 3 apd] ofey

o

o

U<

~
17_A|O
__OO

2 xAs8

ohg.0

7

AL B2 e} =S A1 7002 '

Jo Hu B AoiA o

3%

Yok Alg2 o4

A=A

oA e ofzAt

gyt

o
= A

O
=]

xpef o}

Fod AR =

)

J2]3 o] =20 o
Solomon Amoah Owiredu ©of|A Z1&



o
__Ow_

—ilo

ol

o

L
__OH_

o0
o
o
=0
Kfo

ol

o

ol

DEN

o
=

x7t AH=7|er

~0

_
__OO

A

%ol

7F
~

AE|7] sl 2

=
=

al
=

o Aoz

3

AA

S|

’

= =99

-
(@]

oAl 22 oAuHuyA ¥

K-

5 22 RS AAF A e Lot

= Z2oIA

§lo]

oA LA

R

gyt

7l U At

5t
a

e

oJL}

Al
=

2]1 upxjetoz ohHz|o]

C

Zof 7hap

oA ™

oju

- 157 -



	서 론 
	제1장 우리나라 근해 자망어업 현황 조사 
	1.1 조사 및 방법 
	1.1.1 자료 조사 및 분석 방법 

	1.2 결과 
	1.2.1 근해 참조기유자망 어업과 어구어법 
	1.2.2 우리나라 근해 유자망 어선 세력 
	1.2.3 우리나라 근해 참조기유자망 어업생산량 
	1.2.4 제주도 근해 참조기유자망 어업생산량 
	1.2.5 제주도 지구별 참조기 위판실적 현황 

	1.3 고찰 

	제2장 시험용 유자망 어구에 대한 어구 자동식별 장치의 적용 가능성 
	2.1 재료 및 방법 
	2.1.1 설문조사  
	2.1.2 해상시험  

	2.2 결과 
	2.2.1 설문조사 결과 
	2.2.2 해상시험 결과 

	2.3 고찰 

	제3장 근해 참조기유자망 어구에 대한 자동식별 장치 시제품 적용 시험 
	3.1 재료 및 방법 
	3.1.1 현장시험 
	3.1.2 설문조사 

	3.2 결과 
	3.2.1 해상시험 결과 
	3.2.2 설문조사 결과 

	3.3 고찰 

	제4장 근해 참조기유자망 어구의 침강재 개량 
	4.1 재료 및 방법 
	4.1.1 해상시험 

	4.2 결과 
	4.2.1 해상시험 결과 

	4.3 고찰 

	요 약 
	참고문헌 


<startpage>18
서 론  1
제1장 우리나라 근해 자망어업 현황 조사  6
  1.1 조사 및 방법  6
   1.1.1 자료 조사 및 분석 방법  6
  1.2 결과  7
   1.2.1 근해 참조기유자망 어업과 어구어법  7
   1.2.2 우리나라 근해 유자망 어선 세력  26
   1.2.3 우리나라 근해 참조기유자망 어업생산량  29
   1.2.4 제주도 근해 참조기유자망 어업생산량  40
   1.2.5 제주도 지구별 참조기 위판실적 현황  46
  1.3 고찰  57
제2장 시험용 유자망 어구에 대한 어구 자동식별 장치의 적용 가능성  60
  2.1 재료 및 방법  60
   2.1.1 설문조사   60
   2.1.2 해상시험   61
  2.2 결과  68
   2.2.1 설문조사 결과  68
   2.2.2 해상시험 결과  79
  2.3 고찰  82
제3장 근해 참조기유자망 어구에 대한 자동식별 장치 시제품 적용 시험  85
  3.1 재료 및 방법  85
   3.1.1 현장시험  85
   3.1.2 설문조사  93
  3.2 결과  94
   3.2.1 해상시험 결과  94
   3.2.2 설문조사 결과  102
  3.3 고찰  107
제4장 근해 참조기유자망 어구의 침강재 개량  110
  4.1 재료 및 방법  110
   4.1.1 해상시험  110
  4.2 결과  119
   4.2.1 해상시험 결과  119
  4.3 고찰  144
요 약  148
참고문헌  152
</body>

