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On the Trial Production and Use of Fish Counting System
of Salmon Entering the Moheji River

Noritatsu Sawo, Takayoshi Mikami, Yoshio AxiBa
and Gen ANMA

Abstract

The method for the estimation of standing crop, working in combination wrtn
means of fish counting echo sounder techniques, measures the traces of the
salmon echoes received from a given depth interval and sums up these traces over
time. '

The number of salmon which enter the Moheji river to spawn usually varies
widely from year to year. This variability in number of returning salmon is due
first to natural mortality ratios in fresh water and in the ocean and second to
fishing which reduces the stocks.

We tried to use a fish counting echo sounder that can take echo patterns near
the surface (4m). The echo sounders salmon counting was the 200 KHz
ultrasound, the transducers having 4 and 13 degrees of effective beam angle.
The recording range of the echo sounder set was 50 m from the projector, the
number of transmissions of ultrasound waves per minute was 216 (can be
changed), and the forward of recording paper per minute was 30 millimeters or
over.

We wish to report on the trial device which after various tests have been
found to furnish almost satisfactory results concering its simplicity of operation
and accuracy. Also, we provide an interesting conclusion reached by comparing
experiments regarding the catches of salmon with the results of echo counting of
salmon traces. The coefficient of correlation is 0.78.
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(Laboratory of Instrument Engineering for Fishing, Faculty of Fisheries, Hokkaido
University)
AR E T RS
(Laboratory of Mechanical Engineering for Fishing, Faculty of Fisheries, Hokkaido
Univercity)
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(Laboratory of Oceanography and Meteorology, Faculty of Fisheries, Hokkaido Univercily)
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(T'raining Ship “Oshoro Maru”, Faculty of Fisheries, Hokkaido University)
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FHEZHED 5L HIZ-T, BIFEORECLERCEL, ROMRERREESENNE-KIBE
HAL, B3 KFEANERARBROBKR B ZE N, T, HEEBORIEICIZ, BARERBES
LSBT X ORI RERAFT ORI R 2H12 B, AEEEDT 2 b T, JLEERE
KEFFHRBERRAZBFT OSSN, HHEER T, FEMMERERS U BLRMEEKOH I ZME,
$1, MIBERICIIFZEMTEAE, (TG TEEZHEEOW %25, Lo 2 sH#
ﬁ%i?%ﬁ%v@aoaa$m%®~%g,iﬁ%ﬂ%ﬁ%?ﬁ%ﬁw;ato

HMRECOWT

RIEL HAHBEERE L ORT L5, BEKPEEHR: REEAY LY — B JORRKEN
25T 5,

Nk k FRE B RL y T R 200 KHz, HiJ7 100W, 7SV 248 0.1 5 5 0, 8 msec D#EPHT 5 B¢
BrE A OEE R 2 RV, —HREEEE X REEEMER 216 E/4r,  BiK 4 [B/4 O T
ETELERE (550-RX) T, i ERBIREROAAIE T 58EE (550-TX) & L7z, HiRB XU
EEER T L D, BRbSEGRICSEdRRAT 2 BRT 258, ENOSELE SR EREASK
TRLEE, BEELTOHERERCTAIDTD 2,

Receive .| Recorder output
r T.V.6 B circuit circuit | >|Recorder
Transmit Pulse counter
hd circuit | |
3 v
Prequency convert Gate
Q > circuit circuit
\gs A
\ s
e = Oscilloscope
Transmit Transmit pulse Recive
repoat width circuit | repeat
circuit circuit
| il ¥ Ti , T2 : SENSOR

Fig. 1. Electronic block diagram of the trial equipment.
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BEZWH e v — 2R 4° ORAO O 2 HE LF 13° DEAD LD 2HDFH 4H 2 A
V, REEESISRCIREERIC L 5 C, R, EARL Y- RERICBRIRT X 3 X5 L 1.
g1, ¥V —DIFMFRIREBICEALSNS X 5 IEH L 1.

FiERd, BEUGEARR (RUERMERE DR 20 mm/43 > & Bk 83 mm/4 3 THUEAIZ) 14T 513 i
Fogra—gir h ML, T, HEENBL L ORBESRRTICL 5T, EBEEERBIT
X501t Rk EERBSOTERER R LIT, #OMEB 2K 2/2RL 12,

Table 1. Specifications of the trial device (NJA-550 TX,

NJA-550 RX).
T Tye | NJA550 TX, NJA-550 RX
Oscillz;t;; Frequency (KHz) S 77”260 7
Recordi-ng_Rangé (m) 7 70—570
7ﬁecoridi7ng7Paper . Dry type recording paper 7

(150 mm x 10 m)

Paper Feeding Speed
(mm per minute)

20-33 (can be changed)

|
Number of Sound Pulse TX | 216 N/2 N4 N/8
Projection (per minute)
RX 216 N/2 N/4& N/5
| N/8 NJ/10 N/16 N/20
; N/32 N/40 N/54
N=216 /min

Pulse Width (m sec) | 01 0.2 03 06 0.8

Half Beamwidth (-6 dB down point) = Sharp 4°
Broad 13°

Sensor Size (dia, cm)

| Circular type 7 (Broad)

Power Source (voltage) ‘ D.C24V
(Wattage) } 100 W

Fig. 2. The appearance of the trial measuring apparatuses.
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T3 L9z, FEIREREH 4 BIO13° DL —RFEL, vrY—OFELS 1, 5m Hihr s
T A %R 37, 5mm OANTERZ BB, ¥ » OWFRHEER 0.3m/s 5 1L5m/s & A3
NTWADOT, AERTIEATEMNZAKEOK: 3OF» 5. 0.4m/s OEHE THEFINCHE)
R, FOEMNEEIISHEEERESI L5 A 2 2HEOFEEREE — 21k - TiT-
17 NLIERI AP EESREONMRERAIE T 2729, SEk2EE 7212 3% 50cm LT 25
em FRRT, &% —DFAHMCE ST & H 2 1, HEkTEEREORRRE ZEh%E
HA A, ANTENZKEOLED 5K S Clliryic S L FERh a2 T REE LI BT OEe
mEe LY, RERT, Ayvnxa—7F LOEBRERREZL 1.

[ 303 8k8k 2 8% 25cm RIRIZL. FIEEHK 216 [/4, 7€V 20 0, 2 msec TATsRAt BT i iz
LOTHY, MaldA oo mn2a—F LORGTH 3., 12, M5 EHIERK® 1/2 F28b5 L 128
LHDFETH 5. RIEE216E/HOREIH 3 TRALNS X 51T, 2 EOHROSBEVHETD 5,
T EERMADF v v R -FOEE»DL AT, WHFOHEHRO T o~ 5 2005 i, ROk
OZa—FH, 2200 —H—EEEL, Ta-OHBEEzsY. EM2EE 1E: 12
Hur b TAHCERTFLTVES L, BIREERHES TR DL 5@, EarRErTREICZ -

Lo o ]ags

Fig. 3. Photograph of the echo pattern taken on 2 steel balls at intervals of 25 cm.
T: Transmission mark, L: Tank wall, S: Steel ball
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Fig. 4. Photograph taken on oscilloscope showing the echo waves from 2 steel balls
at intervals of 25 em.
T: Transmission mark, L: Tank wall, S: Steel ball

| TR [T 1

@ S c

20
40

Fig. 5. Photograph of the echo pattern taken on 2 steel balls at intervals of
25 cm, number of sound pulse projection A: 108/min, B: 54/min, C: 27/min.
T: Transmission mark, L: Tank wall, S: Steel ball

1. COFRIZBIREED LA, i iz U a0 208, RIREEE S T & 2 hhid
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HFEU L, F, MGEOHEERZRY AT it RO SRS A TR T B,
TGRSR TR ORBEREMBIEFCRBEFTH Y, 212, EHd b OEE L —8 T, TiEER
& LD ANPTRETH 57, UL, ZEOBMOKFEMSELY, »D, thit /41X
DVEET S L5 SHEIEFNF T CONEE A —JEREE: 20, F1o, v xh v x—TOEC
BOTH, Za2—-DAL 9L gV F bk, Ao &—DF VHL VIS LY — s & O
E LU, BAOESFES IEL 1ZRFA» S 5 NETH 3,

BE Y7 OFA SRR

RIEEROIER R b Lz, A ERPERL, Eiy 7 OH8. AT OO TR 2MNA Iz, E8Y
Rz 7 I EL 12k 72em, (KE 3.5kg DML 12 4 DT, HE 24cm OFTH 5
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Fig. 6. Photograph of the echo pattern taken on the fundamental experiment
of the field.

T: Transmission mark, <: Traces of salmon
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TVAW, ¥rPEOLd LREEPR-T, EOL5 BRETFTH ERHET 2 bHARSHERS
ITHELEN TN,

UL U382 R23 32T, SRR E 72 ORREIRE A D ARE T#ERL T
WAREEDbNG, L) DISHFADES, KD 5 RAKIZA S ) DAKOATAHERCH T 51
D ORBEEMEORBEOMMBSHE - ZEA N E05TH 5. LIihi-> TlEKER, $5 0424
PGSR & RSSO BN OF T EOM DMK 2 b - T 5 L #EIN 3,

INEDT E LT OHEBE2SITL, WK HAT 2B 8 O X 5 Tk
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REDHLINTW pREMAI R, ¥ BEDL 5 K EZEB-T, E0X5 & 4TTHLEER
T AR hF RSB EEALRD,

7 12 1980 4E 10 A 29 BAEEHI AABECEML 124 — ¢ 2 2BEF ST Fhe X 2 SRR
b, FRDBERTON I ARREERA (F) Tdhs, AHORBERQI, BIRIFO X ) LEK
Skm OHAT, WOREBESEIOEESEL v yOxa—~t ODEEOBEEY R L TRV,
EBOEANEIZ T ORI r OAEBE DSBS, COREKEOHHEEE BT 5 C
L X b BEREBICOWTRHEEMATA 5,

8 12 A AHED AR & WA OKESRHTH 55, A FHEEDIRKE b S & 70 H
S TR %L Tis h BEEROBEZRZTU T2, IHAERUFIR, SRR SHEHRLE

140% 140, " "
36 37 38 3y 40 ar A7 43 36 37 38 ag 40 rid a2 4y
— e —
) o
300
4
5 5 s
3 .
MOHEJ1 o ° B -
“ & 44 A e
of —
! o® HAKODATE BAY HAKODATE - HAKQDATE
i e { HAKODATE BAY K
o
o 7
45) o8 Q I , 7T -3
12 A /
KATTOSHI o BT
ML
b L
2 a2
% o
TEMPERATUECC)
OF: Trial test s
©OF: Fundamental experiment = — sm\mrw%.)
a3\

Fig. 7. Locations of experiment in the Fig. 8. Distribution of temperature and
vicinity of the mouth of Moheji river. salinity at the surface in the vicinity
of the mouth of Moheji river on

October 29, 1980.

750 M

TEMPERATURE (°C)
=== SALINITY (4.)

) 750
L

Fig. 9. Vertical section (A) of temperature and salinity in the vicinity of the mouth of
Moheji river on October 29, 1980.
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S0OM_Sta MOOM oF otp  1S0oM St 6
f 290 303 320 10 35 r
I — = e """'"-115 = ’
- = //’—"_-'—-_-r_ 330 ~—— BO 4
~, ~*§§§~~
o> = —335— — — _ _ _ I 1T g
——— TEMPERATURE(°C) - I~
f""'T‘~~~§\ 1 g
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OF : TRIAL TEST ' 20
. |

Fig. 10. Vertical section (B) of temperature and salinity in the vicinity of the trial test
on October 29, 1980.
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43

412,
42

Fig. 11. Positions of trial test (F) and fishing ground of salmon fixed nets.
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Fig. 12. Systematic diagram showing the trial test.
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Time of observation 9:00 on B el
November 19, 1980. Fig. 14. Changes with time of the number
«: Traces of salmon of echo traces on November 12, 1980.
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Table 2. The relationship between catch and echo traces in the vicinity of the mouth of
Moheji river in October and November in 1980.

Time of Mevzlsisured Echo Number Total Echo | Salmon Catch
Date ; ime
Observation (minute) | Model A ’ Model B Number Number
October 29 9:45-12:45 145 73 27 100 990
October 30 9:50-15:15 310 93 672 765 802
November 12 6:27-15:00 468 221 1767 1988 3202
November 19 7:00-12:00 285 793 1978 2771 4376
November 28 6:45-11:45 294 283 1220 1502 15

4——a—-—a A STARBOARD ¥ PORT
Me——@——a B STARBOARD + PORT
A——a A

o—g—a B

STARBOARD PORT

S l\

25 35 45 5 15 25 35

DISTANCE FRoM SOURCE ()

Fig. 15. Change with distance of the number of echo traces on November,
12, 1980.
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