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Study for Development of an Acoustic Telemetryb
System for Salmon
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Abstract

The assessment of fish stocks is of obvious importance of all segments of the fishing

industry in planning their respective operations. We propose a buoy-shore telemetry to be
used in making these assessments. We considered an acoustic telemetry technique and
measured the pulses of the salmon echo. The buoy contains an acoustic telemetry system
which gathers fish count and depth distribution data, a logic system which processes and
stores this data, and a telemetry system which sends data to the monitoring station.

The acoustic system operates at 50 KHz with a pulse length of 0.5 milliseconds and
samples the population at one minute intervals. The transducer used was specially adapted
for the method of frequency diversity, having 30 degrees of effective beam angle and the
number of transmissions of ultrasound waves per minute was 100. The recording range of
the acoustic system was 50 meters from the transducer, time varied gain was 40 log R and the
forward speed of recording paper per minute was 20 millimeters or more. Acoustic source
level and TVG receiver sensitivity were adjusted for the average size salmon. In this
configuration, the buoy will operate continuously for three days before battery recharging is
necessary.

The monitor station system consists of a telemetry receiver, a display with color echo
sounder, an analogue tape recorder, data synchronized by integrator, and a printer. Data
from the buoy can be received and processed at the monitoring station. Real-time readout
is provided by the printer. The floppy disk provides data storage for later computer
analysis. We wish to report on the acoustic device which after various tests has been found

to furnish nearly satisfactory results concerning its simplicity of operation and accuracy.
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Fig. 2. Configuration of the frequency diversity transducer.

Fig. 3. View of frequency diversity transducer.

Fig. 4. View of buoy.
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Fig. 6. Block diagram of buoy electronics.

Fig. 7. View of acoustic telemetry system for salmon.

Fig. 8. Photograph of an echogram taken by the radio receiving recorder.
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Table 1. Results as recorded by the integrator of the acoustic telemetry system for salmon.
%k %k %k %k %k ok ok ok ok k k %k %k k %k k

START

%k %k %k %k %k %k %k sk %k ok %k %k >k %k sk k
YEAR 1983.11.18 -
TIME 10:02
TARGET STRENGTH (-DB) 40
SOURCE LEVEL (DB) 99
DEPTH (METER) 30
RANGE (METER) 50
THRESHOLD LEVEL 01
PRINT INTERVAL (MINUTE) 01
SOUND VELOCITY (M/S) 1501
VG 40

TIME | NO1 | NO2 | NO3 | NO4 | NO5 | NO6 | NO7 | NO8 | NO9 | NO10

10:15 [ —30.8| —33.9| —99.0| —999| —999| —999] —99.9| —99.9| —99.9| —999
—999| —-999| —99.9| —999( —99.9| —999 | —999| —306| —279| —279
—-308| —279| —279| —28.6( —293| —339| —388| —402] —99.9| —99.9
8.1 3.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.5 15.8 16.8
8.1 15.8 15.8 134 114 3.9 1.2 0.0 0.0 0.0

—430| —399| —999| —999| —999| —999| —99.9| —99.9| —99.9| —99.9
—99.9 | —99.9| —99.9| —999| —999| —999| —492| —344| —31.2| -312
—340| —-312| —312| —323| —323| —370| —428| —435| —479| —999
74.0 4.0 49.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 30.0 38.0 73.0 74.0 74.0
74.0 74.0 74.0 74.0 74.0 74.0 74.0 74.0 72.0 63.0
89.2 875 18.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 10.0 11.8 04 5.0 5.0
93.7 5.0 5.0 98.5 63.3 38.8 30.2 23.4 15.6 9.3

10:16 | —339) —402| —999( —999| —999| —99.9| —99.9( —99.9| —99.9( —99.9
—9991 —999| —999| —-999| —999| —999| —999( -286| —279| —279
—339| —279| —279| —286| —308| —353| —388| —402| —99.9| —99.9
3.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 134 15.8 15.8
3.9 15.8 15.8 134 8.1 2.8 1.2 0.0 0.0 0.0

—458 | —486| —999( —999( —999| —99.9| —99.9( —99.9| —99.9( —99.9
—999| —999| —999| —999| —999 | —999 | —999( -32.2| —312| —312
-368| —31.2| —312| —324| —344| —389| —483| —49.0| —63.3| —655
74.0 43.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 1.0 74.0 74.0 74.0
74.0 74.0 74.0 74.0 4.0 74.0 74.0 74.0 61.0 34.0
52.5 9.3 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.1 3.2 5.0 5.0
52.5 5.0 5.0 31 89.3 63.2 315 25.4 12.8 3.8
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Fig. 11. View of buoy station on salmon ground.

Fig. 12. Setup of the transducer for experimental measurement of salmon in a fixed shore
net.
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Fig. 13. Relationship between relative voltage and number of echo pulses.
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Fig. 16. Typical plot of salmon count versus elapsed time for Hakodate Bay as obtained
from acoustic telemetry system. Day of reading-November 19, 1983.
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Fig.17. Typical plot of salmon count versus elapsed time for Hakodate Bay as obtained

from acoustic telemetry system. Day of reading-November 15, 1984,
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Fig. 18. Typical plot of salmon count versus elapsed time for Hakodate Bay as obtained

from acoustic telemetry system. Night of reading-November 15, 1984.
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Fig. 19. Typical plot of salmon count versus elapsed time for Hakodate Bay as obtained
from acoustic telemetry system. Day of reading-November 16, 1984.
—O— correct nV ratio value '
—e@— calculations from observations by CRT

[ 1 number of shoal.

Table 2. Assessments by acoustic telemetry system for salmon.

Number of salmon counted during Number of salmon calculated by | , /B
an observation using the CRT acoustic telemetry system %)
(A) (B) o
1983.11.18 ' 628 2,755 22.8
(Day)
1983.11.18 2,585 3,397 76.1
(Night)
1983.11.19 968 2,265 42.7
(Day)
1984.11.15 229 248 92.3
(Day)
1984.11.15 2,722 3,540 76.9
(Night)
1984.11.16 325 580 56.0
(Day)
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B AEE2CRT, 20FET, 1983 FER L1984 £ 3 BEASE LHHBRBER—7T, £, @A
—BAEIHR L1, 208, BEEHEE, CRNEB L 59y BEROHAKEL A L L, &
BEBHA AT AL 54 Y BEROHAEY B £45, xoERENLL, AEORENL DI
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