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Fish length dependence of target strength
for black rockfish, goldeye rockfish at
70kHz and 120kHz

Jae—-Ho Mun

Department of Fishing Production, Graduate School of industry,
Pukyong National University

Abstract

Black rockfish and goldeye rockfish are commercially important
fish species due 1o the increasing demand in Korea. When
estimating the abundance of stocks for these species acoustically, it
is of crucial importance to know the target strength (TS) to length
dependence. In relation to these needs, target strength measurement
was conducted on black rockfish and goldeye rockfish in an acrylic
salt water tank using 70kHz and 120kHz split beam echo sounders.
The target strength for these two species under the controlled
condition was simultaneously measured with the swimming
movement by DVR system and analyzed as a function of fish length

(L). The results obtained are summarized as follows:
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The best fit regression of TS on fish length of black rockfish was
TS = 19.38 Log (L, cm) - 70.46 (r°=0.71) at 70kHz and TS = 22.39
Log (L, cm) - 70.40 (+*=0.64) at 120kHz and in the standard form
TS = 20 Log (I, cm) - 71.29 (r*=0.70) at 70kHz and TS = 20 Log

(L, cm) - 66.88 (+’=0.57) at 120kHz.

The best fit regression of TS on fish length of goldeye rockfish
was TS = 17.10 Log (L, cm) - 68.28 (+°=0.37) at 70kHz and TS =
24.39 Log (L, cm) - 73.74 (1*=0.59) at 120kHz and in the standard
form TS = 20 Log (L, cm) - 72.03 (r*=0.32) at 70kHz and TS = 20

Log (L, cm) - 67.68 (r*=0.64) at 120kHz.

An empirical model for fish target strength(TS, dB) averaged over
the dorsal aspect of 115 fishes of black rockfish and goldeye
rockfish and which spans the fish length (L, m) to wavelength (A, m)
ratio between 8 and 30 was derived:

TS = 34.12 Log(L) - 14.12 Log(}) -23.83, (r* = 0.90).
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1. AF 2 AA9 +4

1) A F

Al o] A-£3F o]F L o EBE (Sebastes schlegeli)d 22 (Sebastes
thompsoni)®] 3L, o] F o] F& ¥Wol 8 FEGI &l o] FEA o] FH
WEEA AL Table 13} 2} Table 1014 AFol 243 o] Fo A
T #ololn, Fuipd oFH AAA AFHAALS oS} 2ok 70kHze
120kHzell /] z9) &) Az AFHAEL 17.5~32.0cm, 89.8~380.8g°]

-7

Qa, o] wje] FFAA D HAFAFL 25.2cm, 234.0go]lHct. EETo )
23 ASEYE T0kHzAAE  19.5~28.0cm, 110.0~366.0g°] %2,
120kHzel A& 18.5~28.0cm, 86.4~365.9g°lslc}. ol AFAA 2 AL
AFL T0kHzoA A=  21.2cm, 170.0g°1 %, 120kHzelA &  22.0cm,

156.0g°] A c}.



Table 1. Biological composition of fish species used in the

target strength measurement

Frequency Length Weight No. of

Common Species
~pecie (kHz) range(cm) range(g) fish

name

black Sebastes

rockfish schilegeli 70/120 17.5~32.0 89.8~380.8 30

9.5~28. .0~366. 2
goldeye Sebastes 70 19.5~28.0  110.0~366.0 0

rockfish thompsoni 154 185~280  86.4~3659 35

2) A9 ¥4

AL 20059 49, FHoladEE (L 1.2mxW 1.2mxH 1.5m)elA
70kHz (Simard, ES60)2} 120kHz (Simard, EY500)2] split beam °]T%
A171 & ol-&3tq FA 33}

AL &5z 45 e APAFE & oy Vx5 EY4EA
Al g Fell do] AFFEE &VIZ, oF 120cm 29 ZoldA F
55 $z1& AleJg F, Fig. 13 #e] DVR (digital video recording)Al
Do AR 270¢) CCTV polgts o] &3 o 7o #IPss FHs3
WA Fstgel. 28 zhzre] Fage] Y echogram3 TS A H. &= A4

2 ethernet data networkE °]83le] PCe st=d2=9d CCTV 9
23 A 5 F, FAd FHA #E £4 L B

Age) 243 703 120kHz split beam ©] # %271 -3dBel W& |
g7p2 zbzh 70, 11%0)aL, Adel ¢4 70kHzel WA= FA32.1mme
EFE9 ER, -39.1dB)E, 120kHzelA & =7 23.0mme]  EFT (#EK,
-40.4dB)E AH&-3te] A A8E wA s on, 1 o) echogram®] U= Tig. 2
Fig. 3% Zr}.
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Fig. 1. Block diagram of experimental setup in the tank.



Replay 70 kHz

Biomass: 0.0

Fig. 2. Echogram of system calibration using calibration ball
(32.1mm copper sphere, -39.1dB) at 70kHz.

¥¥—-6o Fri—pll_fish ¥r-Analysis ¥ a—PrScn Fii-ASCII ¥i-Help

From: 254 to0: 737 Ping:0 to 762 (40Log) 1125004+4.07T4 dB

[ Trace tracking paramneter setting ey
s=Mir. no. of detections to track a fish : 4 4
=Max cm betueen detections @ 30
f9 -Max. no. of missing pings per track @ 1 y S,
g ™,
Mo. ot tracked tish: 2 direction: (-2 e I A}
Ping TSCdED A.atwarthidegy A, alongs deg? It Y

IFig. 3. Echogram of system calibration using calibration ball
(23mm copper sphere, -40.4dB) at 120kHz.
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Fig. 4. Photograph of TS experiinent using an acrylic salt water tank.
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IFig. 5. Limit of near field in the water tank.
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20 F Black 1o ckfish {70kHz}
N=269830fish
L <T$>=42.83dB
é 16 <L>=25.25¢cm
Fr TS$=20L0g{L}-70.87
s 12r
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s
£oer
1 F
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12 46 -60 M 48 42 -36 230 24
Target Strength{dB)
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= /
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1 10 100

Fish length{cm)

Fig. 6. IFrequency distribution (A) and length dependence (B) of

target strength for black rockfish at 70kHz.
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Fish length(cm)

100

IFig. 7. Frequency distribution (A) and length dependence (B) of

target strength for black rockfish at 120kHz.
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Iig. 8. Frequency distribution (A) and length dependence (B) of
target strength for goldeye rockfish at 70kHz.
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IFig. 9. Frequency distribution (A) and length dependence (B) of
target strength for goldeye rockfish at 120kHz.

_19...



Fig. 1094% 315 2 o33 BAREe] A% 924 FHHoz
227 a8l AFF AN AL/ FFADIEA (0)7 3}
o) 25079) Hl(o/AN] T APHA BAE FEFOZA, o F WY
o] R34 2 AR AEAS N2 ARAA stebstaa sk, 70kHz,
120kHzN A % 115vte) z9 &3 28] LA |8 oA’ A=

Me
v

L 0.00032934(i)~"-4“5“ (4)
A

o]l 3, AAALG)E 0.9001Ac}. o] AL HIARE(TS), AAL), 3
(Vo] DA 2 el

7S = 34.12 Log(L) - 14.12 Log(}) - 23.83 (5)

Wik delA el 9 oF wARZES FAs Ao hesioh

_20_



1000
» measured TS (black rockfish & goldeye rockfish, 115 fishes)
341150
s | — Ok =0.00032034 (L) L (12=090)
10 ¢
o
- s
S~ I
b p
o L BA00
1 T
/ |
0.1 |
0.01 - * et
1 10 100

L/&

Fig. 10. Relationship between L/A and 0/A* for black rockfish and
goldeye rockfish at 70 and 120kHz.
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