& KEMHE - FEHE #HY R U

FRA Japan Fisheries Research and Education Agency Institutional Repository

Yo I AHADOEINKIZE T 58 FoHEZE)

EE&: Japanese

HiRE: &7 - FTEREE L/ —

~EH: 2024-04-05

F—7— K (Ja):

*—7— K (En):

fERE: B, i

X=)LT7 FLR:

il
https://fra.repo.nii.ac.jp/records/2001606

This work is licensed under a Creative Commons
Attribution 4.0 International License.



http://creativecommons.org/licenses/by/4.0/

Bulletin of the National Salmon
Resources Center, No. 5: 21-26
December 2002

B - FTEFEEEE Y —
Mgy S5 21-26H
20024F12

I
YOS ABRDOEIHICH I ¥ EOHEAZEE)

Bk

T062-0922 ALBETT & X oD [52-2 MV ATBGE AN ST - 9 ERER - > & —FiAnf7esk
RESEARCH NOTE

Diurnal Variationsin the Upstream Migration of Adult Masu
Salmon (Oncorhynchus masou) in Rivers of Hokkaido
during the Spawning Season

Hiroshi Mayama

Research Division, National Salmon Resources Center
2-2 Nakanoshima, Toyohira-ku, Sapporo 062-0922, Japan
(mayama@salmon.affrc.go.jp)

Abstract. — Diurnal variations of adult masu salmon (Oncorhynchus masou) were observed at the
trapping sites in the lower reaches of the Sarubetsu River, a tributary of the Tokachi River, and the
Mena River, a tributary of the Shiribetsu River in Hokkaido during the spawning season. Signifi-
cant differences in daily movement patterns were found between masu salmon and the other species
of salmon, chum (O. keta) and pink salmon (O. gorbuscha) under same environmental conditions. It
seems that upstream migration of masu salmon which select spawning sites generally in the upper

reaches of stream occurs mainly in daytime to find out obstaclesin rapids.
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Fig. 1. A map showing the rivers where upstream migration
of adult salmon were observed. Closed circles indicate the
field study sites in the Sarubetsu River of the Tokachi River
System and the Mena River of the Shiribetsu River System.
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Fig. 2. Hourly changes in number of adult salmon collected at the trapping site of the Sarubetsu River.



FL =47 7~ AP oM HIEZLH)

TOI0FIZ, IR 2 A - 7200 38 % 1 4
W5 W EFRH L 72, RRAI o B4 Rk
TN TS 7 T~ & &4 O L fef i h
FEFEES N TV,

HANNIZB 501 H T #5254 HElE ToMl
LHIZOWTE, &R TICnLITAZ L%l
FERENICHGE L TH &, TRI7TRICELD RIFCEHE
L7z, fEM~ORHOFLEIVTIRE 2o Tw
T, #MEHMDOAY) v b (13 cmAlf%) %@ LT
— BRI A o 72 BT wiEEIC R 5 T
Wh, LA L, BiZEd ik rmickEn s #
BB IN-Z s, HiHD L ERFEE S
N7 ORI OV TIE, AR Y7220 oM

23

LHE L TCATORME LG 5 2 L id#EYT
W EHIRT L, A2 EROEVERDL T
WOBET—-FIZL LD,

WA 1 o 1 R4 0 8 B AR ERe 12U, rioK
i, HEE GRBIICTIZERE), IR ZFHIL,
KEbFcsr L 72,

m R

FTREN KRR TIE, 7 T~ AWz
LT 7 MY AOM EABIgEE Nz (Fig. 2). 98
30H-10H 1H OFAEIIZY 7 5 < A2k, 476
fEfk, 777 < ZA19%E4E25, 10H2H-3H D4

Table 1. Changes in water temperature, transparency and relative water level of stream and general weather during the field

observation in the Sarubetsu River.

Sep. 30 - Oct. 1 Oct. 2-3
Time
of Water Trans- Water Water Trans- Water
day temp. parency level Weather temp. parency level Weather
() (cm) (cm) () (cm) (cm)
11:00 12.6 >30 0.0 clear 10.9 29.0 0.0 light cloudy
12:00 13.2 >30 0.0 clear 11.7 27.0 0.0 light cloudy
13:00 13.8 >30 0.0 mostly cloudy 12.5 25.0 0.0 partly cloudy
14:00 14.2 >30 0.0 partly cloudy 13.0 26.0 0.0 partly cloudy
15:00 14.4 >30 0.0 partly cloudy 13.5 27.0 0.0 mostly cloudy
16:00 14.4 >30 0.0 partly cloudy 13.5 29.0 0.0 mostly cloudy
17:00 14.1 >30 0.0 partly cloudy 13.6 >30 0.0 partly cloudy
18:00 14.0 >30 0.0 partly cloudy 13.6 27.0 0.0 mostly cloudy
19:00 14.0 >30 0.0 partly cloudy 13.5 >30 0.0 mostly cloudy
20:00 13.7 29.0 0.0 clear 13.2 >30 0.0 partly cloudy
21:00 135 27.0 0.0 clear 13.0 28.0 0.0 Light cloudy
22:00 13.1 25.0 0.0 clear 12.9 20.0 0.0 light cloudy
23:00 12.7 15.0 0.0 clear 12.8 14.0 0.0 light cloudy
0:00 12.3 23.0 0.0 clear 12.8 17.0 0.0 mostly cloudy
1:00 11.2 18.0 0.0 clear 12.6 20.0 0.0 mostly cloudy
2:00 11.3 9.5 0.0 clear 12.4 17.5 0.0 mostly cloudy
3:00 10.8 8.0 0.0 clear 12.2 16.0 0.0 light rain
4:00 10.8 7.0 0.5 clear 12.1 19.0 0.0 light rain
5:00 9.8 5.5 0.5 clear 12.0 19.0 0.0 mostly cloudy
6:00 9.4 13.0 0.0 clear 11.9 >30 0.0 mostly cloudy
7:00 9.2 22.0 0.0 clear 11.9 >30 0.0 mostly cloudy
8:00 9.3 >30 0.0 clear 11.8 >30 -0.5 mostly cloudy
9:00 9.7 >30 0.0 clear 12.0 >30 0.0 mostly cloudy
10:00 10.7 >30 0.0 clear 12.3 >30 0.0 mostly cloudy
11:00 11.6 >30 0.0 clear 12.8 6.0 0.0 Mostly cloudy
12:00 12.3 >30 0.0 clear 13.3 6.0 0.0 light cloudy
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Fig. 3. Hourly changes in number of adult salmon collected
in daytime at the trapping site of the Mena River.

‘Number of fish at 7 a.m. were total catch from the previous
evening (5 p.m.).
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Table 2. Changes in water temperature, turbidity and relative water level of stream, general weather and number of adult salmon

ascending during the field observation in the Mena River.

Number of fish ascending

Time Water Turbidity Water

of temp. level Weather Masu salmon Chum salmon
day ) WU (em) Female  Male Female  Male
September 17

7:00 - - 0.0 mostly cloudy 0 0 7 8

8:00 13.8 0 0.0 mostly cloudy 0 0 0 0

9:00 14.1 1 0.0 mostly cloudy 0 2 0 2
10:00 14.5 0 0.0 light cloudy 1 2 0 2
11:00 14.9 0 0.0 light cloudy 5 5 1 1
12:00 15.4 0 0.0 light cloudy 7 4 1 2
13:00 15.6 1 0.0 light cloudy 14 2 5 0
14:00 16.3 0 0.0 light cloudy 10 4 6 3
15:00 16.6 0 0.0 light cloudy 9 4 5 1
16:00 16.4 0 0.0 light cloudy 6 1 5 4
17:00 16.2 0 0.0 light cloudy 0 2 3
September 18

7:00 14.0 0 0.0 light rain 1 0 7 10

8:00 14.0 0 0.0 light rain 0 0 0 0

9:00 139 0 0.0 light rain 0 0 0 0
10:00 14.0 0 0.0 light rain 1 1 1 2
11:00 14.2 0 0.0 light rain 6 2 2 3
12:00 144 0 0.0 light rain 6 1 5 1
13:00 14.6 0 0.0 light rain 3 0 0 0
14:00 14.7 0 0.0 mostly cloudy 2 0 1 3
15:00 14.5 0 0.0 mostly cloudy 0 0 0 0
16:00 14.6 0 0.0 mostly cloudy 2 0 5 10
17:00 14.5 0 0.0 mostly cloudy 1 0 0 2

X, RO 2k E D h o2 L
5, BEENEOBEZHEICT HIEEDS e
S, S EHTT MY ARAL hDOER I
BASITTOLroTHE LK Y7 I~
AW IR SN otz —F, M EHOL
WHANZBWT, WIEREICRKE LD
BTh, Y7 IR HOERS M EANERL L
K5 E TR T AN RO L, I
AFAFICE =7 2B A NI EFT L LV,
WEIEIAT 1 & 2 G B OV S S 7,
NS TOBIESERN S, EIFIZBIT 5
H 7w APMOM T ITITHFICKEE L THE
ENLZEDPHENER ST, 7T ADMI
W EoHBELICOoWT, TRETHEEATY
55D TRTCEFDLLEFIINIT TORKAM
DBIEHERTH B DS, 13L& A EDFRITIM LT
BED) BB LRI B AT H T O R

(g 1935), FEOIAINNICBT 540 TH
MH6H Ao EBIEARICERICS W E DR
(Nt 2000), HNY 2 PEHEREOI)IT O 5
BRI RZ <, FRICRDERLZLDODH
BHE O ERE ICH ORI L, "M Rk
T 5 L) (Krykhtin 1962) 7 &, R BRI
T4 OFEE & FAEICH B8 EANEIRILT 5
EmMaRLTWwb. 7, KIS (1999) 3FEH
BAEBEROANT 207 I~ A8 A2 KR8
PR 7R RS, WEICEBE L 2w & 2D
DTW5,

Y7 T ADEBEREING IR R LR O L
BT (FRE - NEE 1985 DS 1999), YR
N7 7 bR AR ERAER SIS (Smirnov
1962; Krykhtin 1962; {4 1983). —f& i3 )INE I
TIZE 2 ) W2 ONHE DA, DEOHMZE &I
I EREOLVREICENT S, 20D,



26 SF - FTEIFEH Y~ % —ffF Bull. Natl. Salmon Resources Center, No. 5, 2002

oI A0 EATE, FRICEINSGICmITCoR
B3, HECEEDZ L 2275 %I -
Bax RO ENRER HRICERILT 5 &%
bz,

51RsZEk

Banks, J. W. 1969. A review of the literature on the
upstream migration of adult salmonids. J. Fish Biol.,
1: 85-136.

TNEEAE—. 1935, P2 97 IR MRS 1230 C. Bk
SHERE, 5:37-45.

WA . 1983, B - v AREEKTORE—H
B O 7 T A—. LK, 21:1-8.

A E. 2000, TITEINZ BT 5 7 7 < X0
B LR, TR NKE AT, 241 10-18.
Krykhtin, M. L. 1962. > —~ O JI| G IZB 3 5
B P E AT E T s, 48, (Vi

JLEESCHREE, 77: 1-68)

frBiEE - MEESRZ. 1985, 2 < A (Onco-
rhynchus masou) @ FEJRHE & AR, LR
MEEEZ B AR, 43:1-118.

Bl fE. 1978, B - v ABMAOERERE 1.
TN BT 50 B0z RIGE) O HJEZH).
S - TSR, 32:9-18.

Bl #E. 1992. ¥ 2 5 < ZOncorhynchus masou
(Brevoort) DiRKIBOAIES L O EHERFRICHT
HWFgE. S0 - 350k, 46: 1-156.

B K- WEEIE. 1977, V7 - v AHAO&

REFA— 1. TN BT 7o % i
o HEZEE) (). S - T3 50, 31:21-28.
Smirnov, A. 1. 1962. ¥ — < 0Oncorhynchus masou
(Brevoort) DB O ARE, V HIFEEET A7 3 —
s, 143(6). (VBILFESCHREE, 64: 54-60)

MEE— - TAIBE - $RBF— - REDGHEE - B
B - JIREERL 1999, EHNCBT 202 5
~ AREINIR D534 & AifE. B K EERRAL ST IR,
53:11-28.

KIEE— - FEDHR - NHES - SHEB - 3
R - BIIER - HEHIEF - ] E47. 1999.
BWEFH LY 7 7~ ZA0BHFE. FEN
AGEAFHR, 23:1-9.

YOSIABBDENHICHIF 2 EOBRAZEE)

Hill K

FEIVERIC BT AT 7 79~ 2B A0 EifEoH
2B DWW T, TERIAGRIERINT & FLRNINTAKR
H&INO T RBICALE S 597 < A C s
L7z, 7 9~ 208 HiGEd A icEsgib L <
WHEICIHIEEAEBE L2V l2x L, Ak
WENLEFHrBLOH T 7 b~ 2EEBICH M -
L, BHFRO# LRSS 7 I~ AETTHTH
MR o7, R EEINS & L CEINT 5
77 AWM EATENL, W CTHl EEEEY %
HECTHEZRT LI LEOMED AFIESSLT 5 L
25N,



