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Swimming behavior of a chum salmon, Oncorhynchus keta, on the

southern migration off Etorofu Island, the southern Kurile Islands

Tadayoshi ICHIHARA
(Faculty of Marine Science and Technology, Tokai University)

Tamotsu YONEMORI

(Far Seas Fisheries Research Laboratory)

Hisao ASAI
(Hokkaido Salmon Hatchery)

Daily movement of chum salmon during their spawning migration from the North Pacific
to the coastal waters of Japanese Islands has not been reported in detail. A female chum salmon
of age 0-3, 68 cm in fork length, which was captured by longlines was released with other two
chum salmon, on 2nd in October 1974, 38.6 miles offshore from Etorofu Island, the southern
Kurile Islands. An ultrasonic transmitter containing the sensor of depth was fixed on the belly
side of this female salmon in the trawling type.

The daily behavior of this unrestrained salmon was measured through a telemetric receiving
device installed on a research vessel for about 37 hours after release. =~ The average swimming
speed of the fish in the horizontal direction was 1.8 F.L./sec in the daytime and 1.9 F.L./sec at
night, while the fish moved down with the current. = The horizontal activity was the highest at
30 minutes after sunset and its maximal speed reached 7.4 F.L./sec. The fish moved down in
circle in the daytime while it showed a constant direction at night. A total of moving distance was
163.6km and 4.7 times as long as the straight distance from release to the end of tracking.

The fish frequently changed the depth from the sea surface to 45 m and it was always located
in the waters shallower than thermoclines. Food seems to be a main factor which determines the
depth of the fish. The vertical movement was extremely slow,’ showing 2.6 F.L./min in the

average speed. The average depth of fish was 8.8 m for most of tracking period.
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Fig. 1. Circuit diagram of the ultrasonic transmitter for measuring depth.
R : thermister X :transducer Rx : sensor of depth
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Table 1. Specification of the ultrasonic transmitter for measuring depth.
b2 bIN VY ULE—RIIRFH T N - i M LeRE, 6V
FIVAT a—Y— Vva Vg v 7R T B A 120814
S ¢ 50 KHz R E X 18 ¢ X84 mm
E‘%)Q’\D}l/lljlﬁﬁ 3 sec. E E 32 g (;/E[:I]\ Y 11g (/JU'P)
2L 2N 20 ms. ik JE 30kg/cm?

BRI 70 mW MZEHELH 0~60 m
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BT = 3 2 2= 2ITEED DT B, BEMEOV ARy 2FED5 X 5 IR I Ntico FEERIE(LEF]
BLTEE L v ARRERI S 2 EET Ao, ERBRIIEO®RE TR, fh, 1972) O 2 TR
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DITEEE DEEEICO\NCIAR N X Do 7SV 7 BEERIS ) FEFITEPUEAME < 500Q ~ 1000Q ThHH7-
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Fig. 2. Characteristic curve of signal of ultrasonic transmitter against
water pressure. The curve shows relationship between the
water depth and the width of record. Pulse interval which
changes with the depth is expressed as the width of record.
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Fig. 3. Continuous record of swimming depth of a chum salmon.

X 31, ¥ u¥F 7 BEdcis I N cliokEDE L TH Y, ROEETH ¥ EERK ETER L A2 LEER
BT HZ EMNTE D, T, K4, ZOFEIHER LICKETRHEMALEILO 7Y v FOBICEREBE I L
TR EE DR L OB O~ v PRk — Y BFET RS Thbo XL Lo COAMENLT Y v FOF I
LEFSRLHERTE S X 5 ILEENICERINICLDThH D,

Bl ERRR IS B Tt of& ek b 0 LR U Th 5o

BEREEFROES

PEEBR DIPTSR D 5 LIEMEAMEE 2R Lico ULy v 7 OIIFY L D BEOEG R E WAL
T ATCEERYEMT 25T, 857 7/ R LEBEHFHRARFROERZBMICHEAYy vy v 2BFERLTS
Todd, BOMETITE b7 5 EERRO L TAAREVEEI 2 bNE = LiTkhb, 7V @B LRARRT

GEITREAT DRRE, RAGOEWNEOME), #HEEICIRL B bhis WEEkETh -t (TR, f,
1972) 0 ZHULE DO HENHIERTD, BEOHE 2 LE L 3, EEICET SRMIL3 LN TH S,



68 LS < R - AR

s

4. AR DAL D AK I R 5. WBEHOLERERMMCE SNy oy

SN AR DR Fig. 5. A chum salmon which bore an ultrasonic
Fig. 4. Prop of receiving apparatus transmitter in the trawling type.

installed on the side of rese-
arch vessel, Hokko-Maru.
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Fig. 7. Horizontal movement of a chum salmon.
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Table 2. Distribution of horizontal speed of a chum salmon tagged by
an ultrasonic transmitter, in the daytime and at night.
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R N
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Change in the horizontal speed of a chum salmon

8.
Fig. 8.
for each 30 minutes.
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Fig. 9. Distribution of swimming depth and mean depth
of a chum salmon for each hour.
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Table 3. Records of weather, wind force and wind direction
in the period of tracking a chum salmon.

1042 H § 10438
) Mo mn KR | 14 A m RN R

01 NE 3 o | w N 2 c
02 N 2 o | 0”2 Calm 2 c
03 N 2 o | 03 NW 1 c
04 N 2 o | u NW 2 c
05 NE 3 o | 05 NW 2 be
06 NNE 3 0 h 06 NW 2 be
07 NNE 3 0 H 07 NNW 2 be
08 NNE 3 c | 08 NNW 2 b
09 NNE 3 c 0 NNW 2 be
10 NNE 3 o | 1w NW 2 be
11 NNE g c | 1 NW 2 be
12 NNE 2 be |12 NNW 2 be
13 NNE 2 be | 13 NNW 2 o
14 Calm be | 14 NNW 2 c
15 NE 1 be 15 NNW 2 C
16 Calm c 16 NE 2 be
17 NW 1 c | NE 1 be
18 WNW 2 o | 18 ENE 2 be
19 NNW 2 be |19 ENE 2 be
20 NW 2 6 20 ENE 2 be
B NW 2 ¢ ! 21 E 2 be
22 NW 2 c |

23 NW 2 c |

24 NNW 2 c |
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Fig. 10. Distribution of vertical sea temperature on the basis of B.T.
survey and swimming depth of a chum salmon.
T : Range of swimming depth of a chum salmon during
20 minutes near the station.
¢ : Range of S. L. depth during 20 minutes near the station.
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Fig. 11. Change in the vertical speed of a chum salmon,
for each 30 minutes.
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Table 4. Distribution of vertical speed of a tagged chum salmon
in the rapid descent and ascent.

T B O

I m/sce. SRR 5% ¥ m/sec. | S#E m/sec. AR 94#%% ¥ m/sec.
0 —0.02 | 2.08 1o —0.02 2 417
0.02—0. 04 7 14.58 | 0.02—0. 04 9 18.75
0.04—0.06 8 16,67 | 0.04-0.06 20 41.67
0.06—0.08 18 37.50 | 0.06-0.08 10 20.83
0.08—0.10 4 8.34 | 0.08—0.10 4 8.33
0.10—0.12 6 12.50 | 0.10-0.12 2 4.17
0.12—0.14 g 4.17 | 0.12—0.14
0.14—0.16 1 2.08 | 0.14-0.16 1 2.08
0.16—0.18 1 2.08 \‘\
48 100. 00 0.07% | 48 100. 00 0.063
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