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Studles on Detectmg Methods of Jellyfish
Aurelia aurita by Acoustic Means

" Tadashi INAGAKT* and Masaya TOYOKAWA*

Abstract

Studies on the detecting method of jellyfish Auwrelia aurita by acoustic means were per-

formed in Tokyo Bay, Japan.

Scientific echo sounder, FQ-50 was used for this investigation. .
In order to confirm the existence of jellyfish, net samplings were carried out simulta-

neously with the acoustic measurement.

The results of the observation using two frequencies (200 and 50 KHz) showed that a
difference in the SV (volume scattering strength, unit dB) between two frequencies is one of

the available parameters for jellyfish detecting.

Two standard values for the judgment of jellyfish, i.e., (1) SV difference and (2) SV by
50 KHz, were decided from the observed jellyfish’s data. ’

These values were incorporated into the discrimination program drawn in BASIC.

The acoustic judgment of jellyfish was made successfully based on this discrimination

program.
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Fig. 1. Observed area of the KT-90-10 Cruise -
of the Tansei Maru. Dots indicate the station
for net samplings. Line A indicates pre-obser-
vation line for visual and acoustic means.
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Table 1. FQ-50 acoustic parameter list.
FQ-50 Acoustic Parameter
Sonarseesreernsacnrasan esesians No.1 No. 2
Frequency (KHz) 200 50
Source Level (dB) 127.1 123.1
Receiving Sens. (dB) —82.6 —89.4
Absorption Loss (dB/km) 65.1 14.3:
Equivalent Beam (dB) —16.1 —14.5
Pulse Duration (m/sec.) 0.6 0.6
Amplifier Gain (dB) 54.0 56.3

Sound Velocity (m/sec.) 1500

Calculation Range (m) 0-20, 0-30, 0-50

Integrator
TVG Function 20 log (*R)
Horizontal Int. 0.1 {n.mile), 100 (times)

Vertical Int. 1(m)

*R: distance
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Fig. 2. Echo trace. Simultaneous recording of jellyfish Aurelia
Upper trace 200 KHz. lower trace 50 KHz.

(a) Just before sun-set. Vessel was anchored.

_‘ (b) Just after sun-rise. Vessel was anchored.
(c¢)  Day time.  Vessel was drifted.

aurita.



Fig. 2.

(continued)
(d) Night time.
(e) Day time.
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Simultaneous recording of several organisms.

Echo trace.
upper trace 200 KHz, lower trace 50 KHz.

(a) Small fish in night time.

Fig. 3.

(b) Small organisms consist of chaetognaths

(c) Fish school and scattering layer in day time cruising.
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(a) Jellyfish.

(c) -Fish school a'r;.d .dense_ scattering layer.

Upper displays 4 classes character judged from standard
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Lower displays jellyfish only.

Vertical axis: depth in meter, horizontal axis:

data number.
(b) Jellyfish. ‘
(d) Small fish. - : .. .




BEFRCLBIITT

RETHH Do

xC, YRR ) RO () RRABMLEREEAT
W5, Ticbb, 2 RENCR-EEGRLV S LT,
ZWEZOENERTHSB SV 0ELPRVENITL
Thb, #-T, FHREOHECE EBLICHIpIEEL L
T @) A, X757 OHH 1% BT,

RN A v 54 VEHITOHF Ve 485E LT - 120
FF, KB AR DALK SV B0 =7 —hEE
F o, EHT—sEEAE LT —20~—99(dB) &&
= UEEERSL o —99(dB) wiEB#E L7,

te, wEARIERELS LT —40(dB) %452, TOfE
% TR LU LA T OFH L BERAF LT

IR 75 FOYBIEEEE LTUTORMEE2E 2T,
200KHz B 50 KHz &% SV #FnEh SVae

T SVso EF5% &, 2 X755 DHPIGHEILTO L
S5 bo

—10=ZSVau—SVs=— (1)
o, —67=SVs=— (2)
i, AEECBLTIXI A2 5y LEETBY, RO
R L,
D, SVs0> —60 (3)
P O

Fig. 8(a), (), (&) KUt (d) i3, Fig. 4 ©RLAH
7 — 2 BT BVCH B 2577 HBEO—|TH
5o

Big, FhEh EEAL TR LicH AR - e
mﬁfbb,T%ﬁsxaaf&ﬂ%btﬁﬁo&@m
HTh B, BT (22 OfE (BE) 2L TE
b, BLERERT — A BEThb. M, BEEZT
LT\ 5, ‘

M@z (1) RO (2) @EEL S x77fr&#ﬂ
BEhnikbo, AREAE RO X Q@ o “Th
PERBR LD THD, Thkig, &k Q) ROK (3)
YEREL, ARIHHNIhLLIOTHD,

Fig. 8(a) RU* (b) ® s X7 5%, K—A, K—B ik
Fig. 2(a) K OF Fig. 2(d) DOF BT LT\ 5, X
#-, Fig. 8(c) ® A, B, C, D RU'E i rhzh Fig.
3(c) iR LicfaBtcsdis L, F i Fig. 3(c) DRV
A BERIE LT\5, T, Fig. 8(d) 1Fig. 3(a)
TG L BB REBRO O TH S,

BB, —HNI A7 5 LHRNEhALOLH
B, —BROMEAR L LTHHNIWICEONEh -
o

EWEELBIZAR & LTHAShIBaR S o7,

PR BT 50T

[}

5t XAOD< ALK 4 «O0 <44 « <4 4 < «
| 44 Ok J4G4 44« Q< 4 < < < 4 <
Gd 00< < < < XKD <44
<4 xO 444 « aeed <<<< 1( <
< G < 4 4 <€ <0004 < 44 «
10} << [«) < d444€ <€ 4« o << < d444
m < 44 <K 4 4 <44 < x <« 4 <<«
< 4 < < 4 4«4 4 O% < « 44 4
<4 < < << 4 < KK 444 « < <
L oo fte)
s &)
(&) [o2s]
10+ c
m| .
K=¢C

Fig. 9. Example of typical jellyfish image judged

by computer. Upper 92 traces measured by 2

frequencies, lower 2 charts outputted by com-
puter.
T, 50KHz TO SV 1k 3 X7 77 O¥pIFHEE
R, 2 BRI LB SV OENKEVERRL
Tb, ' » : o

EGBEECE LT, RET2n FTLIRAZT
vkbfﬂ%éhbﬁﬁﬁ%b,%hm§m~ﬁ®ﬂ%
ﬂmmﬁfuibkﬂoto&%,%Mﬂﬁ¢mﬁﬁﬁ
BETT ks 775y PRI X7 77 ROME? 7
FHAREEARLTED, HE LI R 7 ValpY -2 it
Bolo bhELbND,

L DR R LR b BB, BEHITE S
Xy 5 rEEOHRNTEREEZ D,

735, Fig. 9 niiBA (Fig. 1) ©BWT, 57 v b
i CEH E hic B R sk L T OYBIRERTH D, B
@E%%m@%ﬁéhfh&b#,K—QK-Dmy%
T OBED & O FIHHEC A E U JERY7R X5y
EHTHDH LIRS,

4, BbhHDOIC
ﬁﬁ%w%ﬁ%sﬁ&af%ﬁn%ﬁ@ﬁﬁfﬁﬁﬁ

we 3G e




woE -

X O&a, HRTESZ Lrbivwiz,

%ﬂ&@#%mzﬁﬁﬁoﬁ% Ve BREET S
HCWEETH B, BB 5 i 2- EY BT
WE, BRHALETHY, BWOFHROBECILERES
DI DSBORECH B,

HED B OHINIBEA HRBEDOH I TH B SV 2
WTHBHBIAIZIE TR TH - Too

FIBALERIC 350 5 ¥ BIBEHEAE > 224 M0, ABERS SN
@ﬁ%%%ﬁbh$%%b,%%@ﬁ%ﬂi%&%%ﬂ
EThrd, ,

i@ﬁﬁ»ﬁ@i%ik%bf@ sxaawﬁ%ﬁ
@%&ﬁkﬁﬁ&%@@%ﬁk%ﬁ%ﬁ%ﬁofxm
FHC X > TR Ed, EBCHH LTS E0HE (%
H, 1988) 2357w, WEFERECOBM, HPInE
BLich, XD, AFETS BRI X DEER S RTc s,

RIS B DO BEEFIFN CONMIEE TS H EEH
EEDIEHEE LA B 7y,

o, AFEC X - CEMEC X B R RYE
i, ZhIIHRE, V1 ADERI X B HIERENE
2bhd, 77 7V EICE LR SRy e 5%
7 77 DRI OVTER X h T w % (PICKWELL,
1967), L L, X735y ounTiREEomErs
%éhfﬁgf,ﬁv%%ﬁ%uﬁﬁf%&vﬁéﬁ&
CAODERTFIEEHE LT b (LK, 1979), T o
AT X5 F BN EET O NEN LD EEL 5,
IOR, MEHBELTHIBRHENRLETHS S,
R, AETHENIhAR VBB (Fig 30,
D) BKE, EHNDS R U B L oRtEatE
b (FRHE, 1987; FEEIZHs, 1989), BBIE & O
%ﬁ&t\xa7#@$%ﬁ§km5¥t%ﬁ&t5t
&EU:@%&‘H‘% DERDD &%x%

ity

5 B
- BN b, BIE &Uﬁb%ﬁbtiak%ﬁﬁﬁ

20 B #

RATZ 7 b EPIFEHRE#E s & O P E )
F, BEEDFCHELYET,

- RROBEGROBRCE LTl e B 2 RBFEERT - %
FAEZEMMESY 1L LoRABOFHCHELET,

X [y
BEEIHAEME (1989) EWFEESEES AT A,
W B RAE, 16, 219-220. o
fEE I (1987)  @BHEMHEST X 5 AEWBEORERY

YEEREE DRI, YT BPIRASE, 14, 132-134.

RHE IE - FAR—EB « mifsosk (1989)  =Remhmeisi
B L ORIIHB 1T % B RE & LB 0 Z 8.
MRS, 21, 717-722.

BT (1990) 7 5 7l X B KELLES. 754
DERBE PR (PR, BRSNS - dadk
Vs RS, 87-95.

R E-EHE— - BoEEz 199 1X75750
BRI YE—T, 1966, 1967 FEEFMOBEREILE
iz 31} B o Aikigic oW C. BAKESELSEE 35,
156-162. -

KEFE— (1990) BEWC L3735 ¥ OfET4.
77 OERR LR R (FRE), BRI HES i
AT IR RS, 18-14.

PICKWELL, G.V. (1967) Gas and bubble production
by siphonophores. Naval Undersea Center, Res.
Report TP8, 98 pp.

HEEERE - mETZ - Ly BF TSN —VTF 4 b
HAEBE (1990) I RX7535DF—5 4y b ALY
FAECDONT. PR 2 FEEKETEWEHEL ST
&8, 111-114.

SASAKURA T., H. SHIRAISHI, H. LiNo, K. MINO-
HARA and H. AOKI (1984) An echo sounder
for fish stock assessment. FAO Fish. Circular,
778, 31-35.

RH B (1988) I X7 5O KERHTEE
87, HAKEHERREHRS, 139 pp.

ILEx 5B (1979) HAWEHESS v 7 r vRE. BEH,
537 PP :






