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Study for Estimating the Existent of Salmon Resources by
Means of Echo Sounding Techniques

III. On the trial production and use of the towing typé
echo sounder recording echo pattern
under the sea surface

Gen ANMA and Noritatsu SanNo

Abstract

The preparative experiments for estimating the existent amount of salmon
resoruces by means of a vertical echo sounder (50 KHz, 22 beam angle) were under-
taken in the Bering Sea in June, 1974 (Vol. 26, No. 2, 137-153, September 1975).

Because it was impossible to take echo patterns under the sea surface (0~7 m)
of the existent salmon by means of a vertical echo sounder, the authors tired to use
a wired Towing Type echo sounder that can take echo patterns near the surface,
scanning ultrasound from the middle layers to the sea surface.

The echo sounder used was the 50 KHz ultrasound, a transducer having 53
degrees of effective beam angle.

The recording range of the echo sounder set was 25 m from the surface, the
number of transmissions of ultrasound waves per minute was 113: and the forward
of recording paper per minute was 40 millimeters.

The object of this experiment is to compensate for the vertical echo sounder
records that are impossible to take under the sea surface.

Most experiments came to success by towing an echo sounder in the middle
layers horizontally and in stability. One of them could take the echo pattern
calculating the salmon’s echo trace. The ship’s speed was about 2 Kt.

These experiments were undertaken by the training ship “Oshoro Marw’’ of
the Faoculty of Fishries Hokkaido University, in the Bering Sea in summer, 1975,
1976. .
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Fig. 1-b). Photograph showing T.T. echo sounder No. 2 used in 1976.
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T.T.Equipment
Waterproof plywood

Total weight 55kg . g?:::";:;

Thickness 30mm /‘ ’ Towing wire
150 N R 75-100mamme

/ \

};' Joining swivel

Captire cable

Voo Pendent wire
\.:\\/ 4m §mmeo
y . Fore frame
2y > Iron
""0 \
- Install frame
fron angle
Stantion frame
Iron , 1 Outside flame
Steel wire “; Depressor A

1.2m 4mm@ Iron 18kg

Fig. 2. Construction of T.T. echo sounder No. 2.

Table 1. Data of observations of the salmon gillnet operation and experiment
point aboard the “Oshoro Marw” in Bering Sea, July 12, 1976.

Com®*$ setting net | Com®®? heaving in net
.. Lat. 58°-14'N 58°-18'N
Position Long. 177°-15'W 177°-0T'W
. Com‘?4 18h-03m 03b-10m
Time (S.M.T.) Pintd 19b_gom 0gb_15m
Wind Direction NNW NNW
Force 3 3
Weather overcast overcast
Water collar 4
Transparency 9m
Net number 140 140
Operation direction 260° 285°
Catch No. of salmon 743
Catch No. of Alaska Pollack 200 over
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Table 2. The number and density of echo traces, and total estimated

1 St
Zone D h r Vi = = arth | Wy = 5 xD Vi +yVh
(m) (m) (m) : (m?)
(m?) (m?)
T.T. A o1 | 2518 lg' ;?l 9, 547. 82 477, 962. 10 480, 509. 92
A 7-20 | 16-3 g 51’; 161.00 139, 464. 60 139, 625. 60
VES.| B 40 20 7.00 1,685.19 587, 387. 76 589, 072. 95
C 60 20 10. 89 5,107.34 | 1,039,314.37 | 1,044,421.71
D 80 20 14.77 10,407.54 | 1,488,953.40 | 1,499, 360.94
E | 100 20 18. 66 17,642.30 | 1,942,567.28 | 1,960,209.58

T.T.: Towing Type echo sounder

Table 3. Estimation of standing crop calculated from age composition

Salmon catch Estimating Age composition
Salmon | — — - — No. of
(No.) (%) salmon kind age y Obs. (No.) %

Sockeye 2 0.27 18, 465 2
0-1 1 0.78

Chum 14 96.10 6, 572, 204 0-2 30 23. 26
0-3 89 68. 99
0-4 9 6.98

Pink 7 0.94 64, 286 0-1 7

Chinook 20 ’ 2.69 ‘ 183, 967 19

FREBAF v+ v P2 A ¥~ — FRBDETEA, # 2Kt OF TR - BEL 720

RBHFEHIUER
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AL, # 2Kt O 3T 30 EHEHL 2486, CTLRKBEL D echo pattern % B (FBiREIS 113/
min., &% D FHEE 40 mm/min., FOEHEE 31cm) (4 3-a, [ 3-b), RIEHC BE FRESHOABRIC T -
T echo pattern 2 BB L 72 (FEIREIRK 250/min., ik b BEE 20 mm/min., FLEMIB 150m) (X 4-a) o

|E AR O AL T BB U echo pattern 5 ¥4 - v XD echo trace % L, Zhic
T. T, #BTHREL 120 L BEBIEL D (0~Tm) echo trace DS ML THiZEL, —EREIT
BBy - v 2RREERD (X2) BHO BEMERL ) AER - F MM 5RO I EHEED
Hr ooy v 2EEEEFERORBE 2T -2 F3),
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3 100m DM FHEOBHETH 5,
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number of salmon resoruces from echo traces on July 12, 1976.

Echo Estimating Salmon Estimating
trace |pen= Echo trace A wh %]’Ih total echo catch salmon echo
(No.) Vit+Wh (m?) (No.) trace (No.) (No.) trace (No.)
300 6.24x107% 1.27x10° 799. 480
436 3.12x107% 2.36%10° 7, 363, 200 43 6, 838, 922
55 9.34%x107° 3.63x10° 339, 042 8, 679, 816
38 3.64x107° 3.63%x10° 132, 132 other other
15 1.00%107° 3.63x10° 36, 300 fish fish
9 4.59x1078 3.63%10° 16, 662 200 1, 840, 894

V.ES.: Vertical Echo Sounder

and average weight in part of the Bering Sea in 1976.

Estimating No. Average Estimating Total estimating
of age weight standing crop standing crop
composition (2) (Kg) (Kg)

2, 150 50, 778.75

51, 263 630 32, 295. 69 15, 481, 204. 70
1,528, 696 1,752 2, 678, 273. 64
4,534,163 2,319 10, 514, 723. 99

458, 740 3, 693 1, 694, 126. 82 15, 481 ton

1,430 91, 928. 98
2,278 419, 076. 83

Hr 2 RBED DI ERA L B A 110 K (HE, 130, 121, 115mm), 3R 30 K
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Fig. 3-a). Photograph showing the record of T.T. echo sounder of the net setting
(Time of observation 19.34-20.04).

cho traces of surface layer

Sea surface

Fig. 3-b). Photograph showing part of the echo patterns recorded by the T.T. echo sounder.
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