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Abstract

The hydroacoustic surveys to provide the essential information for the assessment, management
and utilization of fishery resources in the southern waters of Korea were carried out during five
research cruises between October 1996 and October 1997 by the training ship "KAYA" of Pukyong
National University.

These hydroacoustic investigations were designed to obtain more precise estimates of the
geographic distribution, absolute abundance and biological characteristics of the fishery resources,
and the vertically integrated densities of fish in terms of volume backscattering strength(SV) by
survey region and depth bins, such as the entire water column and the 0~10 m from bottom
fraction, were measured separately.

Hydroacoustic data were collected by using a Simrad EK 500 scientific echo sounder operating at
two frequencies of 38 £Hz and 120 £2Hz and the data stored in field were later processed on a HP
PC using a Simrad EP 500 echo integration and target strength analysis system.

The biological compositions of echo signal were identified and sampled using a demersal trawl
during daylight hours.

The mean target strength to scale the echo integration data for hydroacoustic surveys was
derived from the relationship between the SV and the weight of trawl catch per unit volume of the
water column sampled by demersal trawls.

The results obtained can be summarized as follows :
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1. The mean volume backscattering strength for the entire water column in the southern waters
of Korea between 1996 and 1997 were —67.2 dB and —70.9 dB at two frequencies of 38 kHz and
120 kHz , respectively, and for the bottom layer of the 0— 10 m from bottom friction were —68.8 dB
, —70.2 dB , respectively. That is, the volume backscattering strength for the entire water column
at low frequency was higher than that at high frequency.

2. The relationship between the mean backscattering strength (<SV>, dB) for the depth strata of
trawl hauls and the weight (C, kg/m?®) per cubic meter of the catch sampled by bottom trawling in
the southern waters of Korea in January and July 1997 were expressed by the following equations:

38kHz : <SV>= - 28.24+10 log(C)

120 kHz : <SV>= - 32.4+410 log(C)

The mean weight — normalized target strengths derived from these equitions were —28.2 dB/ kg,
-32.4 dB/ kg at 38 kHz and 120 kHz , respectively. That is, the mean weight — normalized target
strength at 38 kHz was 4.2 dB higher than that at 120 kHz .

3. The distribution density of fish in terms of biomass per unit volume in the southern waters of
Korea were estimated to be 125.9x 107° kg/m?® and 141.3x 10°° kg/m?® at 38 kHz and 120 kHz ,
respectively.
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Fig. 1. The transect and trawl haul locations occupied in the southern waters, Korea, of the 1996 and 1997

hydroacoustic/demersal trawl surveys.
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Fig. 2. Distributions of volume backscattering strength by acoustic frequency and depth interval along
transect for the southern waters in October 1996.

(A) entire column at 38 kHz
(C) bottom 10 m at 38 kHz

(B) entire column at 120 kHz
(D) bottom 10 m at 120 kHz
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Fig. 4. Distributions of volume backscattering strength by acoustic frequency and depth interval along
transect for the southern waters in September 1997.

(A) entire column at 38 kHz
(C) bottom 10 m at 38 kHz

g Asjolr}. £, o] 5 A (A9} (CO)=
z}2} 38 kHz, (B)9} (D)Z42} 120 kHz9] Fup40]
o3t Agojl.

Fig. 494 & 1997d 7Yl A 9} Zo| FH¥Hsr
oA 28H e oo BRHELEEBE KR
AL EENE 1.0 vk 24 o2 £ & TH#sto TR
HERELIRE S et o

Fig. 49] (A) ¢} (B)ell A ALt el oo A% &t
track line®] Z/KiE/Fol] the o] o sEMBELE
e 38 kHz A%, -61~-75dB HY2A,
I s - 67.6 dBo| 3, 120 kHz2| 73 $-9
el - 65~- 80 dB MY EA, 1 FiEe
~172.2 dBo1lt}. E3}, Fig. 49] ()%} (D)ol A
HBENA BELE 10 m7}A] 9] =4 721l 3 of
o] BHMELIRE Y 38 kHzY A% -65~
-84 dB WY 2A, 1 THEE -71.5 dBel
31, 120 kHz9] 7 S0l -656~- 82 dBRA], 1
i ~72.6 dBol gl th 1997 9Y ol 3l A

(B) entire column at 120 kHz
(D) bottom 10 m at 120 kHz

£ 19974 794X g} o] Fgro] gloj A& 38
kHzo| X, 41 Zo] daiX e 2KEEAA S 8
MgELRE 7t £ 23S JehiAd

Fig. 5% 19961 109 ¥ 19974 74, 994 &
gjvhet Faletel A3 g gridide] AAEKS ot
FFatHA 233 o T FHMMMEELIEES
25 ZHAA YR sE ol o). Fig. 59] (A)
s} (B)e 2Kl g Ao, Fig. 59 (O)%
(D) S ANA AL 10 m7R] 2] 4] Lol
3t Axjoltt. I3, o]E A (A)e (O)=
z} 2} 38 kHz, (B)9} (D)2} 2} 120 kHz 9| F )40
th g Axjol}.

Fig. 59] (A) &} (B)ol| Al 2/kiRfgol] 3t #iK
MELIBE = 38 kHz9l S, -56~- 81dB W9
2A, 7 T -67.2 dBolU 1, 120 kHz9)
A $ole -58~-82dB ¥ 2AM, 21 Tl
E 709 dBo|itl. T3, Fig. 59 (C)g} (D)ol
A K L 10 me] 4] 7 7hol] ol S #eARCRL TR

-265-



olthA - HAW - NYS

36 T v v y T
(96.10/97.7.9/ 38KHz/ N=643)
30r WHOLE / ¢5Y>= “67.2 0B (A)
® A
S
5 18
3
T 12} !
| lrg—l_t'lr—} P
0 " " s ﬂ'*u " -
-85 -75 -65 -55 -45
36 - v v — - r -
{96.10/97.7.9/120KHz/ N=643)
30t WHOLE / <SV>< -70.9 0B (B)

FREGUENCY (%)

0
-85

-75 -65 -55
MEAN SCATTERING STRENGTH (dB}

]
!
?
]
!
1

-45

30 —— .
25t SRl ()
20t ]
15t
10 1
| mm |
%s 25 %5 % 45
30 —— :
N Y
20t ,
15} 1}
10} ! ﬂ
|
L - S—

MEAN SCATTERING STRENGTH (dB)

Fig. 5. Cumulated distributions of volume backscattering strength by acoustic frequency and depth
interval along transect for the southern waters between October 1996 and September 1997.
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(A) entire column at 38 kHz
(C) bottom 10 m at 38 kHz

(B) entire column at 120 kHz
(D) bottom 10 m at 120 kHz
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