J. Kor. Soc. Fish. Tech., 46 (4), 449 —457, 2010 a FISHERIES
DOI:10.3796/KSFT.2010.46.4.449 TECHNOLOGY

www.fishtech.or.kr

AAUAY SFE SR FREAS 087

EHY - 0lZE"
FAEY S P BT, FYFASY A AT

Measurement of vertical migration speed of Sound
Scattering Layer using an bottom mooring type
Acoustic Doppler Current Profiler
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This study shows that the vertical migration speed of sound scattering layers (SSLs), which is distributed in
near Funka Bay, were measured by 3D velocity components acquired from a bottom moorng ADCP. While
the bottom mooring type has a problem to measure the velocity vectors of sound scattering layer distributed
near to surface, both the continuous vertical migration patterns and variability of backscatterers were
routinely investigated as well. In addition, the velocity vectors were compared with the vertical migration
velocity estimated from echograms of Mean Volume Backscattering Strength, and estimated to produce
observational bias due to SSLs which is composed of backscatterers such as euphausiids, nekton, and fishes

have swimming ability
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Table. 1. Parameter values of bottom mooring ADCP
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Fig. 1. Survey area showing the bottom-mooring ADCP
mooring site in the Funka bay during April to May, 2003.
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Fig. 2. The example of sound scattering layer’s diurnal vertical migration from MVBS calculated by four beams and the
horizontal velocity field measured at mooring site (42.22°N, 140.69°E) using bottom mooring ADCP 307.2kHz in April 20
—21,2003.
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Fig. 3. Diurnal vertical migration of SSL from combined MVBS calculated by four beams and the vertical component
measured by bottom mooring ADCP 307.2 kHz in April 20— 21, 2003. The dashed line marks the center of SSL is

moving.
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Table 2 Vertical migration velocity of sound scattering layer (>—80dB). Vgchogram is the vertical velocity estimated from
the echogram, Vye.iy means the velocity estimated from vertical velocity components. Negative values mean down ward
migration

) VEchogram (Cm/S) VVelocity (cm/s)
Type Date Time

Mean Max. Mean Max.

04/19/2003 sunset 18:23 +0.3 +0.7 +0.4 +1.0

04/20/2003 sunrise 4:50 —-0.2 -0.9 -03 —=0.7

04/20/2003 sunset 18:24 +0.2 +13 +0.6 +2.2

04/21/2003 sunrise 4:48 —04 —1.3 —0.7 —-6.9

04/21/2003 sunset 18:25 +0.7 +1.1 +0.7 +2.9

04/22/2003 sunrise 4:47 —-04 -0.9 -0.5 —-2.9

04/22/2003 sunset 18:26 +0.6 +2.2 +0.8 +4.1

04/23/2003 sunrise 4:45 -0.5 —1.1 —-0.4 -23

04/23/2003 sunset 18:27 +0.6 +1.2 +0.8 +5.0

04/24/2003 sunrise 4:44 —-0.2 —-0.7 -03 —-1.3

04/24/2003 sunset 18:28 +0.8 +1.0 +0.6 +2.2

04/25/2003 sunrise 4:42 —0.4 —-0.8 —-0.4 —42

04/25/2003 sunset 18:29 +0.6 +0.8 +0.5 +2.0

04/26/2003 sunrise 4:41 —-0.5 —-0.7 -0.5 —4.4

Bottom 04/26/2003 sunset 18:30 +0.4 +1.7 +0.6 +2.9
. 04/27/2003 sunrise 4:39 —0.4 —-1.0 —-0.4 -1.6
r‘:]grcl‘;g 04/27/2003 sunset 18:31 +0.5 +22 +0.6 +2.4
04/28/2003 sunrise 4:38 —-0.9 —1.3 -0.5 —-24

04/28/2003 sunset 18:33 +0.8 +1.9 +0.6 +2.5

04/29/2003 sunrise 4:36 -0.5 —-0.8 —-0.4 -2.0

04/29/2003 sunset 18:34 +1.4 +3.5 +0.4 +1.1

04/30/2003 sunrise 4:35 —0.5 —14 -0.5 —2.6

04/30/2003 sunset 18:35 +0.4 +13 +0.5 +2.2

05/01/2003 sunrise 4:34 —-0.2 —0.6 —04 -1.9

05/01/2003 sunset 18:36 +0.4 +0.7 +0.6 +2.3

05/02/2003 sunrise 4:32 —-0.3 —-04 —-04 —1.0

05/02/2003 sunset 18:37 +0.3 +0.5 +0.5 +1.9

05/03/2003 sunrise 4:31 -03 —-0.4 —-0.4 —-13

05/03/2003 sunset 18:38 +0.5 +0.9 +0.6 +2.0

05/04/2003 sunrise 4:30 —-04 —-0.6 —0.4 —-2.1

05/04/2003 sunset 18:39 +0.3 +1.9 +0.6 +5.1

05/05/2003 sunrise 4:28 —-0.3 —-0.9 —04 —-1.7

Avg. +0.55 +1.43 +0.59 +2.61
Upward (S.D.) Sunset (+0.29) (+0.77) (+0.11) (+1.19)
Downward Avg. Sunrise —0.40 —0.86 —0.43 —2.46
(S.D) (—0.17) (—0.30) (—0.09) (—1.56)
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(100.00%)
230.75
(100.00%)

Nekton
0.19
(1.33%)
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(0.01%)

Gelatines
349
(24.06%)
2.95
(1.28%)

Chaetognaths
0.65
(4.45%)
9.64
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0.71
(4.86%)
8.26
(3.58%)

Abundance of sampled zooplankton and nekton (inds./m’)
Amphipods

Copepods
7.86
(54.15%)
41.75
(18.09%)

1.62
(11.14%)

168.13
(72.86%)

Euphausiids

April
May

Table 3. Monthly averaged abundance and composition ratio of Sound Scattering Layer using a Frame Midwater Trawl
Month
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