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Swimming speed measurement of Pacific saury (Cololabis saira)
using Acoustic Doppler Current Profiler
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Busan 619-705, Korea
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This study was performed to estimate the swimming velocity of Pacific saury (Cololabis saira) migrated
offshore Funka Bay of Hokkaido using an acoustic Doppler current profiler (OceanSurveyor, RDI,
153.6kHz) established in T/S Ushio-maru of Hokkaido University, in September 27, 2003. The ADCP s
doppler shift revealed as the raw data that the maximum swimming velocity was measured 163.0cm/s, and
its horizontal swimming speed and direction were 72.4 24.1 cm/s, 160.1 22.3 while the surrounding
current speed and direction were 19.6 8.4cm/s, 328.1 45.3 . To calculate the actual swimming speed of
Pacific saury in each bins, comparisons for each stratified bins must be made between the mean surrounding
current velocity vectors, measured for each stratified bin, and its mean swimming velocity vectors, assumed
by reference (threshold 70dB) and 5dB margin among four beams of ADCP. As a result, the actual
averaged swimming velocity was 88.6cm/s and the averaged 3-D swimming velocity was 91.3cm/s using the
3-D velocity vector, respectively. 
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Fig. 2. The example picture of Pacific saury (Cololabis
saira) caught by Framed Midwater Trawl net sampling.

Fig. 1. 1 min-averaged current information at the depth
of 20m measured by shipboard ADCP installed on T/S
Ushio-maru in offshore Funka bay.
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Table 1. Command settings to configure the broadband ADCP

WS400
WF400
WN120
WP00001
WM1
WA255
TP000100
EP0000
ER0000
EZ1020001
BE5000
BA20
BC200
BP001
BX5000

Depth cell size ; set to 4m
Blank after tramsmit ; set to 4m
Number of depth cells ; set to 120
Pings per ensemble ; set to 1
Water profiling mode ; set to 1
False target threshold maximum ; disabled with setting of 255
Time between ping groups ; set to 1s
Pitch (tilt 1) ; set to 0.000deg.
Pitch (tilt 2) ; set to 0.000deg.
Sensor source
Bottom tracking error velocity maximum ; set to 5m/s
Bottom tracking evaluation amplitude minimum ; set to 20 counts
Bottom tracking correlation magnitude minimum ; set to 200 counts
Bottom tracking pings per ensemble ; set to 1
Bottom tracking maximum tracking depth ; set to 500m
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Fig. 3. Vertical distributions of the averaged SV,
horizontal current speed and current direction measured
by shipboard ADCP after net sampling. The averaged SV
was derived for 30 seconds.
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Fig. 5. Histograms for fish moving speed (a) and direction (b) estimated on the basis of MVBS thresholds ( 70dB) and
fish-to-background thresholds of 5dB, and surrounding horizontal current speed (c) and direction (d).

Fig. 4. Depth distribution of measured horizontal speed (a), and MVBS (b) calculated from echo intensity in 30 sec-
averaged value which is measured using ADCP 153.6 kHz for fish school distributed in sound scattering layer.
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Fig. 6. Schematic drawing of average standard
deviation (Avg. S.D.) of the orientation of shipboard
ADCP, and fish school s horizontal swimming direction
(DHf) and speed (VHf), and background horizontal
current field.
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