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Acoustic technologies are commonly used to estimate biomass and distribution of fisheries resources in
coastal areas and the open ocean. The pelagic species of Engraulis japonica, Scomber japonicus and Sardinops
melanosticta spawn migrate to the southern part of the Sea of Korea and capture of these three species
comprise 50% of the total abundance in Korean waters. Since 1970, anchovy landings have increased to
0.2 million tons in 1990, 0.27 million tons in 2001, and 0.25 million tons in 2003.

Acoustic surveys were conducted on 24-26, May and 20-21, June 2005 around the Tongyeong, Geojae,
and Namhae anchovy fishing ground using a dual beam echosounder (DT-5000, 200 kHz Biosonics).
Using this approach, information was obtained on the distribution (depth and position) of zooplankton,
and adult and juvenile anchovy. We calculated and compared anchovy biomass using simple summation
and geostatistic methods to assess the advantages and constraints of the two techniques.
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Fig. 1. A block diagram of data acquisition system.
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Fig. 3. Acoustic survey area in Tongyeong inshore area
(2005).

71, N2 Ahv|4, areats ZAEA (), 0,5 ELT
AP o), fis BB TAuolth E, AU AEH
By A 15 Noll thdol e AFE Fokod F4s%

B=Nxa(L)"

4714 ash b tWOIFE) A4 A A vdehhe

A<olv, L& Aot



292 Y& - AFY - AGY - o1dA -

X2[EAHEtg o288t Xk FIY

STL ol 83 AFH AdHF 24 WL A8 g e
FBBAE A 4, 9] ARE FAUEE P
AR geth B d9ME olFH o] AEY B
S FEEH Fol AQF Al 288 9492 FAaty
Azt AGE 28T ALFAE 549 (Geostatistic) S ©]
g3l ALFE 98 Bt dykEoF Fig 49 (a)o]
Yebd bie) ol A A 7y, 7y, Z:9] 42k gg A
AE W, o] Al HHY Aed YRS ze e 4 FHo
ZHAE 3] F8E B AEEE a88d /M 3E, =
@A g o83t F3lYrh

3
z=3Wx7
z=1

............... o . (4)

@, 947191 zE= B3 94X, we ZH ZHoA 9 dlolw
& ol &3y, v AR zolN9 dHolH %e 7 &
Aot

$52.-0e5 - geok- e

rlo

Fig. 49] (a)°] "H e EHE ZAE o) st 2AEA
F& X9 olF EXFE AUEAGH £ o531
Y AFEE A AFAE Fig 49 o)o] VEIQTE A
BAYH L ol &3 A9F FEHE 9A A8 B
A X E g]0] (Echoview 3.00& o435t A 714 & 10mE
AR5 194 9 AR g AL 194 9 A8
& AME 52 3 ¥, 54 T2y (PSS ol &3l
utgl e 1d-g FA4J) Fig 55 SFAEY RS A
g 352 3t 7o nlgleade) o & el Ao g oy
oA AT (rangey2 T oJE e Ad® BAE
Vel = Ao)a, negget effects 20 9] ER Q 3}e] =7)E
VeRd Relth wlglendel dRERE de ARFT
(range)T} XL QA (nuggetyZ A AT (range)s] AHAE
o]g3te 2vtA W3 FHES A oy WA HEZHY
T3 AGTE L AZT37T (range)d] 128 F},

o AR TR g ol AR 7 AHEA

3840000.00  3860000.00
1

' N
7
Northing (m)

]

N
w
382000000

(a) Interpoiation

H ¥
400000 420000

Fig. 4. Interpolation of estimated results using geostatistic method.
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Table 1. Acoustic results of estimated anchovy biomass (2005)

Target Body Biomass Standard
Strength (dB)  weight (g) (kg) Deviation (kg)
May 2005 -70dB 3g 146,860 +1,278
June 2005  -70dB 39 62,331 +720
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Fig. 7. Vertical distribution of anchovy in tongyeong fishing grounds (2005).
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Fig. 8. Horizontal distribution of anchovy fish schools in Tongyeong inshore area (2005).
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Fig. 9. Empirical (dots) and theoretical (line) variogram models in Tonyoung inshore area.
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Fig. 10. Density distribution of anchovy obtained by geostatistic estimation (The size of sector is 3,000 mx3,000 m, and

the color means fish density).
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Table 2. Results of anchovy biomass estimated by geostatistic
method for Tongyeong inshore area in May and June, 2005
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Target Body Biomass Standard
Strength (dB) weight (@) (k@) Deviation (kg)
May 2005 -70 dB 3g 139,192 +619
June 2005 -70dB 3g 63,270 +403
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Table 3. Comparison of geostatistic and acoustic estimates
of anchovy biomass in tongyeong inshore area

Method Time Biomass (kg)
Acousti May 2005 146,860
coustic June 2005 62,331
- May 2005 139,192
Geostatistic June 2005 63,270
May, 2005
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Box’s height:
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Fig. 11. Comparison of standard deviation for geostatistic
and acoustic estimates of anchovy in Tongyeong inshore
area.
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