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Spatiotemporal Structure of Acoustic Scattering Layer
off the East Coast of Oshima Peninsula

Tsuneyoshi Suzukr*, Noritatsu Sano*, Kohji Irpa*

Abstract

This paper describes the spatiotemporal structures of acoustic scattering layer (DSL)
analyzed by acoustic and biological sampling surveys. The surveys were carried out during
the R/V “Ushio” cruises in 1983 in a 15 square nautical mile area off the east coast of Oshima
Peninsula. The scattering strength of DSL was measured with 50 and 200 KHz echo
sounders, while reformed IKMT and Norpac were simultaneously used to sample the biologi-
cal organisms in the layer.

In the running survey during the daytime, large scale patches of DSL were not en-
countered. The echograms show the depth and the thickness of DSL are not directly
correlated with the bottor features. In the drifting survey at dusk, the maximum speed of
upward migration toward the surface was 3 m/min and the volume backscattering strength
(Sv) changed over a range from —80 dB to —50 dB. The biological sampling survey by the
vertical tows of Norpac suggests the euphausiids of the major zooplankton species are located
in the lower part of DSL. As a result of the surveys, the following relation between the
biological density (p) and Sv was obtained :

log p(mg/m®) =0.0253 Sv(dB)+ 3.5608
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Fig. 1. Acoustic and biological surveys were
carried out in a 15 square nautical miles
area off the east coast of Oshima Peninsula.
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*  North Pacific Standard
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Fig. 2. Vertical profiles of temperature(T) and salinity (8) at the station by CTD measurments.
The salinity profile in June was not obtained due to trouble with the apparatus.
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Fig. 3. Course, time, and bottom depth of the
running survey with echo sounder during
the daytime.
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Fig. 4. Schematic echograms of DSL along
with the survey lines (Lat. 42°-2'(a), 42°-1/
The broken

(b), 420 (c), 4159 (d)).
lines indicate weak scatterings.
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Fig. 5. Horizontal variations of the depth of
bottom (a), the depth of DSL (b), the
thickness of DSL (c) along with the survey
lines.

M b EEFCEEL, BRBEERYHVT
DSL 0o #HlsEE R E L, chbDF—2
Ew, g2, M1y, A0S, &
L bR 41 B B9 o XEEBORBELEY
B Lo da-d Th 5, Kt
BEY, $HIAKEYEHT, Rbk RO
= —R3ERAOBREBORLEN T ST, *0
TeHERT2BREREY, X512 100-200m 1@
BHONARTH 25> DSLTHAH,E1-N

— 246 —



BARL - FEBELBOREMESD

5-a RIGEEEOWH %, K 5-b 1 DSL O

RIRRE D WiTE %, [ 5-c 1% DSL _E¥k 2 T g

#,0% 9 DSLOE S OWE% T hEhFb £

T, ThoRHET5 &, BEMIAERNT =

B < HOITRS 7o TV B 25, DSLE St 8 op o e e min)

FDOEEBRAD Lo, ¥, DSL B X3, Cruising distance (NM)
BRAYOERBEN LN ERLTEELD
haH, b-cicds\TrDKERRTHIC

coefficient

é 0 20 30 lag(min)
ERTHE, T L EERCELHD £
Lo e KBy FRBB BRIV, £ T g - __ distance(NM) ,
TIOEVERICHT S DSLESOXB % L
B TA5S»ESLIREEID 1 D Fig. 6. Time series of the thickness of DSL
Lo DSLEXoZE /o BCHEDT T 2T (upper), and the auto-correlation coefficient

(lower).

72 (X 6), Kb a 8 DSL B X%, #i

AR A B - 7B R TG, b A E 0 HOAHBB# TH 5, BRI T F 0B e &b Y
L, T 607 78 GO/, 48BE) ARy — 7 2Eilkv, %), ZO0EED
PEEEX 113 DSL Ao B A o i 2 ERR LTV B, —77, BB S 7 L XN T 5
H(Eezexs) 57813, ElcT5E 19BE BN, CoOEBEISHH SO DSL
OHMEOHBEDO R L IR kAEHYEDLTHD, DSLOSHOKFWHELELREL -5 L%E
zbhb,

%Rz 31T 2 DSL OEBEBE) & YA

BB ICR 5 DSL 0BEZEABEBEIIE S HA5A TV 50, TOFEMC O\ TR a0
%\, 198348 A 3 Bt EAMECERBALYTDSLoEERE Y 50KHz 0 » 5 —~ &
AVC, FORAEESEEEYRET — v a - EieFl, RRcEFREQCMEYXT»
foo R T — 7 bEALLAEES YR TR, BE 15 5R0(18: 41, BE 1000 &M b,
FhETKBEIL AT CERBEOAML Tz DSL ik x i LR Lis», HED 780 (18:49,
600 lux) B LFIC ERAEDTRIESHEETBHEL, AT 30 5H (19:24,281lux) CiXEL
KEBICEL, KEORELLXERERBL LD, 20O LAEER FRTHICES 1n BE
Dy ONRERBCRES 3Bl s, KdKE 0 m OFRO = = — K FBES T, HEE
OKEOmM KT KIBER 1 ux BETH -, REOF=ZAMROEHN =2 - XFfTL
T4 -1 Norpac * v P DEER YT,

DSL oBEBEHICEL, BRI ER L CFORKIBEYBT SRS, BEKED
REOESIFEMAED TVG B K EKRET DT, REeli TVG 26 A L 2 AR
DRBHEORBEEDE A LHIMEOKE Y T5 2 LIZHEY TV, £ 2T, ASFEREHA
B Sv (Sv=10log sv) % % » CHEMEDOHE AT o 7o Sv U TORKERIH, ERERREY
BETH7-0OEMULE TVGAEE + 5V AT a = HOIEARABOREXT- TELIS,

I, rt 1
&;—To- per %.72. ” (1)

CE Tt LREEAOTHMECInBhi Ak s AEEE, I IFHERE, rdtr IR

F a0 LEEAE COEE, c REE, g XEINEERE, r 3 AR, U i3S MY - 108

— 247 —



d K Kk E F #H 35(4) 1984

1983.8.3

183

~20
IMAGE

T4
C

POM-

2-70

TN N4

ITIVITY

200 . R

150 & g v

» y ) SRS A IS

10 I 12 13 14 '

200 h

Fig. 7. The 50 KHz echograms showing the upward migration of DSL at dusk. The V-shaped
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The numbers in figure correspond to those in Figures 7and 10.

in 50 KHz.
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Fig. 9. A photograph of zooplanktons sampled Fig. 10.  Variation in the number of zooplan-
by the vertical tow of Norpac. ktons in continuous Norpac hauls.
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Fig. 11.  The 200 KHz echogram of DSL after
the upward migration in nighttime.
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