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Abstract

The combined hydroacoustic and bottom trawl surveys were conducted in the Cheju south-
eastern area by the training ship “KAYA" belong to Pukyong National University in July 1995
and the traning ship “NAGASAKI MARU" belong to Nagasaki University in April 1994, respec-
tively. The main purpose of the investigations was to provide the basic data for the management
and the biomass estimation of commercially important demersal fish stocks in this area.

Fish samples were collected by bottom trawling from 10 trawl stations randomly selected in
the survey area, and the species and length compositions of trawl catches were examined.

The fish school target strength for demersal fish aggregations was related to the catchability
of trawl net with a 90 mm mesh codend.

The most abundant species in the 1995 trawl stations were Japanese flying squid, swordtip
squid and red horsehead and that of the 1994 trawl stations Japanese flying squid and black-
mouth goosefish.

The average weight per cubic meter of trawl catches collected by bottom trawling in the
Cheju southeastern area were 1.0791x 10 *kg/m® in the 1994 survey area and 1.3636 X
107 kg/m* in the 1995 survey area, respectively.

The catch data by cover net suggest that the efficiency of trawl net could affect the weight -
normalized target strength values for demersal fish aggregations. That is, the average target
strength per unit of weight dropped from - 33.1 dB/kg using the total catch by codend and cover
net to - 30.5 dB/kg using only the catch data by codend, and a change of 2.6 dB/kg was observed.
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Table 1. Principal particulars of the research vessels

Items Kaya Nagasaki - maru
Kind of ship stern trawaler stern trawler
Length over all 81.7m 62.8m
Breadth moulded 132m 114m

Depth moulded 80m 71m

Int. gross tonnage 2,136 ton 1,174 ton
Main engine 2,976PS, 250rpm  2,800PS, 232rpm
Sea speed 13.5 knot 13.5 knot

A, 19959 9] ZAM = ERAEK 2EA
7Fok 3 (G/T 2,136, stern trawler)& o] &34t}
ol ZAA o] F 8 Al Y2 Table 13} 2t}

T, 19951 d 7Y o] holmol ogk oY Al Y =
Aol A AL&-3 EE 189 A= Fig 13
L,ol AT A% EE ATEN £F Hol7}
46.3 m, %E Ho|7t 62.1 m, 1 & AN Ho|:
70.0 mo]it}. 1995 o] A7 ZAldAME 28
o) 22 (#HE 90 mm)oll 1832 WA o] % 36
mm¢<) cover netE &3 A H 2GS PR
o} 1994z 2] RIGH A 2T o1 g Ay ZAle|
M A EE OB L Y £Yo| 3.5 knotl A
ol Gt G 9ImHe F - AEE) EE o
M, 289 EAF U3 2839 AV ¥
52 mm 3L, o] L& o3 oY AP Me
cover net& AF&-3HA] gfgicl.
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Fig. 1 Developed drawing of the trawl net used in the 1995 survey.
Table 2. Details of operation condition in the 1994 and 1995 trawl surveys
S T 3
Trawl Position OWINE  gheed  Depth Surface
N Date —_——— course Durat. (knot) m) b ()
o Lat.(N) Long.(E) him) n m)  temp.
94 -1 '94/4/16/07 : 00 - 09 : 00 31° 36’ 126° 01' 175° 2/00 3.9 74 11.2
94 -2 '94/4/16/13 : 24 - 13 : 54 30° 59' 125° 59’ 190° 0/30 2.9 73 13.3
94 -3 '94/4/17/07 : 17 - 17 : 47 30° 22 126° 41’ 97° 0/30 3.8 93 14.8
94 -4 '94/4/20/07 : 50 - 08 : 20 32° 00° 126° 39° 90° 0/30 3.7 108 15.5
94--5 '94/4/20/10 : 39 - 11 : 09 32° 13’ 127° 04' 358° 0/30 3.4 125 19.3
95 -1 '95/7/03/11 : 54 - 13 : b4 33° 09’ 127° 11’ 216° 2/00 3.5 117 21.9
95--2 '95/7/03/14 : 42 - 16 : 42 33° 03’ 127° 04’ 280° 2/00 3.8 108 22.2
95 -3 '95/7/03/17 : 28 -20 : 08 33° 09’ 126° 59' 42° 2/40 3.5 102 219
95--4 '95/7/04/06 : 28 -07 : 43 33° 14’ 127° 09’ 220° V15 3.7 112 22.0
95 -5 '95/7/04/09 : 07 - 10 : 27 33° 06’ 127° 03’ 140° 1/20 3.8 104 21.9
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Table 3. The composition of dominant species collected during the 1994 trawl surveys. (unit : kg)
Trawl station
Scientific name

94-1 94-2 94-3 94 -4 94 -5
Raensox cinereus < 78 %o} > 0.48 - - - -
Lophiomus setigererus <o} > 3.78 3.46 0.88 1.40 1.46
Dentex tumifrons < 8-> 2.76 2.12
Todarodes pacificus<2rQ Aoy > 3.76 0.54 13.50 6.74 9.87
Branchiosterus japonicus < <& > - - 2.04 - -
Argyrosomus argentatus < B3] > 1.72 0.96 2.40 1.14
Trachurus japonicus <A 7§0] > - - 2.28 3.90 45.50
Acropoma japonicum < ¥rol & A 2] > - - 1.50 3.06 -
Apogon semilineatus< X3} 5> - - 0.20 - -
Zeus faber<'@171> - - 2.02 - -
Trichiurus leptulus < Zx > - 1.12 2.78 7.34 -
Hoplobrotula armata< ¥-& 7] > - - - 2.08 -
Pampus argenteus < o] > - 1.74 - 1.38 -
Anago anago< ¥ o] > 1.36 1.96 - 2.28 -
Pleuronichthys cornutus< =t}2] > 1.60 1.80 - - -
Heteromyeteris japonicus < gt > - 0.80 - - -
Engraulis japonicus <3 x] > 3.12 1.10 - -
Miichthys miiuy <o) > 3.34 1.68 - - -
Scomberomorus niphonius < 4;*] > - - - 6.18 -
Takifugu xanthopterus < 7} 8-> - - - - 2.40
Cynoglossus robustus < 7§ Aol > 1.86 1.28 - - -
Pseudosciaena polyactis< %7 > 4.16 5.34 - - -
Harpadon nelereus< 233> 6.00 0.86 - - -
Apogon lineatus< 4 7181 &> - 0.84 - -~ -~
Ilisha elongata< X} > 2.68 0.12 - - -
Nibea goma < m2u}R o] > 1.44 - - ~ -
Ovalipes punctatus <7ATHA| & A > 10.30 4.86 - - -
Pemaeus orientalis <t 3} > 2.54 0.66 - ~ -
Sepia esculenta <3 Aol > 1.62 0.52 - - E
Sepioteuthis lessoniana < 27| B $£7] > 1.58 - - - -
Pampus echinogaster <<t > - 1.96 - - -
Loligo japonica<¥ & A =& 0| B5F7] > - 0.44 - - -
Setipinna taty <WHx] > 4.92 2.78 - - -
Octopus punctata < ZEol > 2.78 - 2.22 - 4.80
Ibacus ciliatus < F-z A3 > - - - - 1.84
Others 6.24 4.88 3.12 10.30 2.80
Total catch(kg) 65.28 39.70 32.94 50.96 68.39

o7} 2 ol YHA e W, 7 EE FH vl
B Y Al rde] o)y FL 39.6~111.4 kglhour
ol T, o] o] F L 14~25 FolYth 53], &
33°14'N, A% 127°09'E9] A A (95 - )| M &=
18 fafE, 128.2 kgo] A Y= U= o, 1 FollA F
oo thg 9o Ao Todarodes pacificuse]
A8 T41%2X 7P 1, 2 thsol ¥
@ Ao} Photololigo edulis2 A 10.8%°] ] c}. %
#H, 9% 33°09'N, A% 126°59'E2] B F (95 - 3)

A& 25 ffEo] oYU, 21 A YFL 949
kgolRth. o] el & g g8 &5
Branchiosterus japonicus©] 7}% o] o] 3 &)
Fol g Fe] 27.8%F A1, 1 thFo] FeF
o] 24.2%, &R 17.3%2] 1§ A& Uy
At

1995z 9] AFx Fg AFAA o] Y& A F
Hol o]y &g AuE u, 42 Ao] Todarodes
pacificus, & 9 A o] Photololigo edulis, 2% Bra-
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Table 4. The composition of dominant species collected during the 1995 trawl surveys. (unit : kg)
Trawl station
Scientific name

94-1 94 -2 94 -3 94-4 94-5
Raensox cinereus < 7 %o > 0.60 2.26 0.69 3.66 -
Lophiomus setigererus <o} > 2.55 1.50 4.89 1.35 -
Dentex tumifrons< %% > 5.56 4.88 0.55 0.66 4.91
Todarodes pacificus <4 2% o] > 64.29 68.82 16.45 94.95 53.37
Branchiosterus japonicus < &g > 4.86 9.02 26.39 7.61 4.82
Kaiwarinus equula < 23 7§ 0] > - 0.12 0.14 - -
Trachurus japonicus <A 7§ 0] > 0.21 0.52 0.74 0.42 -
Psenopsis anomala <R § > - 0.14 - - B
Lepidotrigla guentheri < s1vpbg 2 > 0.04 - 0.07 - -
Zeus faber<g@3iL7] > 2.38 0.95 1.96 0.56 0.15
Trichiurus leptulus <X > 1.44 2.79 - 0.25 1.76
Hoplobrotula armata< & ™7 > 0.37 1.85 9.63 1.57 -
Zenopsis nebulosa< g i17] > 0.69 0.13 0.04 0.94 0.93
Aulopus japonicus < 3o x| > 0.20 - - - -
Sebastiscus marmoratus < % o] > 0.24 0.38 1.00 0.10 0.14
Saurida undosquamis < o) 50| > - 0.18 - - ~
Doederleinia berycoides < 32 > 0.53 0.19 1.81 0.97 0.11
Eopsetta grigorjewi < B 7}Av] > 1.20 . - - -
Scyliorhinus torazame < Fg 7o} > - - 0.51 -~ -
Platyrhina sinensis< E€7}12.3] > - - 0.40 ~ -
Photololigo edulis< 327 0] > 12.78 27.22 22.98 13.84 10.47
Sepiaq esculenta< J L 23 o] > -~ - 3.74 0.11 0.04
Sphyraene pinguis < 23X 1.7] > 0.58 0.20 - 0.34 0.22
Verasper veriegatus <‘H7}Av] > ~ - 0.22 - -
Daicocus peterseni<‘q & At} > 0.67 - - ~ -
Niphon spinosus <thgu}&] > 0.14 0.12 0.14 - -
Raja porosa< o7t 8.8 > 0.10 0.90 - - -
Scomber japonicus < 315 > 0.34 0.80 - 0.41 0.25
Dexistes rikuzenius <3 7}A0] > - 0.38 - -
Thamnaconus modestus < &F x| > - 0.45 0.22 0.21
Cookeolus boops < ¥ > - 0.14 - -
Priacanthus macracanthus < 32| > - - 0.94 0.20 -
Caprodon longimanus < 228 > - - 0.25 - -
Helicolenus hilgendorfi < 3743 > - - 0.43 - -
Pagrus major<3E> - - - 0.85
Others 0.22 - -
Total catch(kg) 100.99 122.97 94.94 128.16 78.23

nchiosterus japonicus, o} Lophiomus setig-
ererus, 8% Dentex tumifrons, ¥-&v7] Hoplo-
brotula armata, &3} 2.3 0] Sepia esculenta
<3440l Qe o Folet AdETt

19953 % 796 AFE ST f G AA G
AE EE 2ol o ol F EE fUFe F
2+ A BAZFE 2T @] AH D o
& PTFAQ oY FL 1.3636x 10 ¢ kg/m*oI A 1L,
19949 490 AF= ' Ao AN T E

£ 239 292 EYE AET G AA P o
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1994d % 2 1995 %9 A& EF 2 9
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Fig. 2. (A) The relationship between body length and body weight of red horsehead, Branchiostegus japon-
icus, collected by bottom trawling during the 1995 surveys.
(B) Body length frequency distributions of red horsehead.
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Table 5. Catches by codend and cover net of trawl
net during the 1995 surveys.

Trawl Codend Cover net  Total catch
stations catch(kg) catchi(kg) (kg)
95 -1 54.0 44.0 98.0
95-2 66.0 59.0 125.0
95-3 52.0 42.0 94.0
95 -4 72.0 55.0 127.0
95-5 46.0 32.0 78.0
Total 290.0 232.0 522.0
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Fig. 3. The relationship between the mean volume
backscattering strength(dB) and the the
weight(kg/m®) of the trawl catch by codend
in the southeastern area of the Cheju Island
in July 1995.
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Fig. 4. The relationship between the mean volume
backscattering strength(dB) and the the
weight (kg/m®) of the total catch by codend
and cover net in the southeastern area of
the Cheju Island in July 1995.
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