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Variation in the vertebral number of naturally spawning chum salmon among migrating seasons (Short paper)

Daiset ANDO* and SHUNPEI SATO?

! Fisheries Research Department, Hokkaido Research Organization, Yoichi, Hokkaido 046—8555,

* Hokkaido National Fisheries Research Institute, Japan Fisheries Research and Education Agency, Sapporo,

Hokkaido 062—0922, Japan

Naturally spawning chum salmon Oncorhynchus keta adults were collected from three rivers in Hokkaido during three

different migrating seasons to represent early, middle, and late migrating populations. Vertebral numbers were then measured,

the highest mean vertebral number was observed in the early migrating population. Remarkably, the difference in the mean

vertebral number was larger between the (naturally spawning) early and late migrating populations than the differences

reported in previous studies of hatchery-reared chum salmon populations. These results suggest that the vertebral number is

useful to estimate the spawning environments of chum salmon.
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Fig.1 Map of relevant rivers and places in this study. Places
indicated using squares are the surveyed rivers, and
the circles indicate the surveyed points.
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Table 1 Sampling date, sex, and morphometric data of chum salmon adults collected from
three rivers in the Ishikari River basin, in 2011.
1,42
Season River Date Sex POH Age*z Vertebr::zl

(cm) number
Early Osatsu R. Sep. 28 Male 51.0 4 67
Atsubetsu R. Sep. 29 Female 54.0 5 67
Osatsu R. Oct. 4 Female 53.0 4 66
Osatsu R. Oct. 4 Female 52.5 4 68
Shimamatsu R. Oct. 4 Female 60.0 5 67
Shimamatsu R. Oct. 4 Female 53.0 4 67
Atsubetsu R. Oct. 6 Male 54.0 4 68
Atsubetsu R. Oct. 6 Female 49.0 4 67
Atsubetsu R. Oct. 6 Female 48.5 4 68

Mean 52.8° 4.2° 67.2°
Middle Osatsu R. Oct. 12 Male 55.0 5 67
Osatsu R. Oct. 12 Female 49.5 4 66
Osatsu R. Oct. 12 Male 60.5 4 66
Atsubetsu R. Oct. 14 Female 50.5 4 66
Osatsu R. Oct. 25 Female 46.5 3 66
Osatsu R. Oct .25 Male 57.0 4 67
Shimamatsu R. Oct. 27 Female 54.5 4 65
Shimamatsu R. Oct. 27 Female 55.0 6 66
Shimamatsu R. Oct. 27 Female 495 4 66
Shimamatsu R. Oct. 27 Female 51.0 Unknown 67
Atsubetsu R. Oct. 28 Female 52.0 5 65
Atsubetsu R. Nov. 4 Male 49.5 4 67

Mean 52.5° 43" 66.2"
Late Shimamatsu R. Nov. 7 Female 59.0 4 65
Shimamatsu R. Nov. 7 Male 53.0 4 65
Osatsu R. Nov. 7 Male 53.0 4 66
Osatsu R. Nov. 7 Female 51.0 4 65
Osatsu R. Nov. 7 Female 54.0 4 65
Osatsu R. Nov. 7 Female 54.0 4 65
Osatsu R. Nov. 7 Female 44.0 3 66
Osatsu R. Nov. 7 Male 43.0 3 65
Osatsu R. Nov. 7 Male 44.5 4 66
Osatsu R. Nov. 7 Male 56.0 4 65
Osatsu R. Nov. 15 Female 445 3 68
Osatsu R. Nov. 15 Female 55.0 4 66
Osatsu R. Nov. 15 Female 55.0 4 66
Osatsu R. Nov. 15 Male 455 3 65
Shimamatsu R. Nov. 15 Female 53.0 4 66
Shimamatsu R. Nov. 15 Female 58.0 4 66
Shimamatsu R. Nov. 15 Female 55.0 4 65
Shimamatsu R. Nov. 15 Female 47.0 3 66
Atsubetsu R. Nov. 18 Female 51.0 3 67
Atsubetsu R. Nov. 18 Female 51.5 4 65
Shimamatsu R. Dec. 14 Female 57.0 4 66
Shimamatsu R. Dec. 14 Male 53.5 4 65
Shimamatsu R. Dec. 14 Female 57.0 4 66
Shimamatsu R. Dec. 14 Female 57.5 5 66
Osatsu R. Dec. 14 Female 52.0 4 65
Shimamatsu R. Dec. 21 Female 58.0 5 66
Shimamatsu R. Dec. 21 Female 56.0 4 67
Shimamatsu R. Dec. 21 Female 53.5 4 66

Mean 52.6" 3.9° 65.7°

"' Postorbital-hypural length (POH) is the distance measured from the rear of the eye to the base of the tail

(hypural bone).

“Identical letters on the mean value of each trait indicate that differences are not statistically significant

according to Tukey-Kramer multiple comparison test (P = 0.05).
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Fig.2 Water temperature and number of fish collected from
three rivers in the Ishikari River basin. Lines and bars
indicate water temperature and number of fish
collected, respectively.

INFTYH, FTRIIZEOHI (Fig.1) THAKEIN
T LY TIZBTCHEMEE A OB L TRLL 2 L
PRERRSNTB Y, M O WEEOBTHES B L H
ST EDPWMEENT VD (LS, 2014), RifzET
O RO RIESNTBY, HREINT 207 OFHE

BRI EEEE SR CEEDSIEWEE X ) S BT LR
SMize T/, REPFEIZBU H R R & e R
DY BAOFHFHEHOENILSTH D, AL
(LB AT DI T B T OB THE S 729 H
FHEE 1AM EEOER4 (RS, 2014) L LK
&V, RIFFE TN olsk (HREINAD 5\
ESEBGTRE) (Z S TR WAS, W A B o B HE
B OB EINHE SN NSRS T I T
WAINDOZERL ) S REPo722ehs, ZNEFNLD
WD HIREIN R DR AS, B & FIRII MG L
TWRIREED BV N SN2, F72, THEEEOE
VIZEIEEROM, IRISEROKREETIEA SN
HE#25NTHEY) (Beacham and Murray, 1986), 12~
16°CTIRSSE L 729 7 L CTlE8~9°CTHRA: &7z
THfMERKRL, BHBHDE R I EPIRESNT
W5 (Ando etal, 2011), ARWFFETIZOH THUAHI12HT
HETHrPRESN, oMM OKIRIZAAl~14°C
OHEPHIZH Y (Fig.2), BEIEAEROAMIZ RIS AR DK
WA, FOTMEEHICEREY S 2 RN H L, I
5OMRIL, V7 OBTHEHITHREINL TV 70
BB 2 T 2 0ICEHZIE CH L L 2R LT
W5,

Miyakoshi et al. (2012) (L HREINT %47 O L8
) % i FEEE DM & OB TR LT Y, #E
%P (1MA) 2% B2l EREASINS 2z
DWTIEINEIEOBREXN L oA R L, —h,
LA 5 OFHEAS RN NNZ B 5 5 VE (9H )
TOM BN OWTIE, MWEPIRE HHT0M F & R
LTWAMREMEZRIEL TS, MEES (2013) (3G 4
JACGRIIN T Hr ORETISAT 2 -, fill8 R34
KK&%&T?%NM&@%%@K?%%%%“ﬁ?é

W2 L, PR B T RS B L AR D
%wﬁﬁ#ﬁkéﬂé%%%%ﬁiéﬁm#%é_&%
RLTWh, INSHDOZ ERs, HREINT 5971t
BRI BV THEEDRE %f&#%é %@dih
B EmNKIEOBRICB VT, AFICHE L 2RI ES
FTL5LDLEZONDL, SEOFANOW 205 O
HEZIZ BN THI30 km, BRI THIS50 km, EHB)ITH
65 kmTd o 720 JERINEM 75 & @ HE 230 )11 o v

TS, A EEORER G RENE , PR
HEB B D W T2 I & ) & Lo 70 RRIZET



FRREREED A%, Zmll o F#jn 2 0B322
CAXREEZZAS, FIREINS A OFMEE B w1
HECTEL L, BB ERE TR ORARIIIKSTHRE
I 29 THBIZAONIHRTH Y, FOHEREIZI
IR EROM, FBERBEOEVHPEG LTV EEZ
bNb, L7 > C, dLiEiE oo < HREINT 5
T OFEEE A EET DB FHEE O IZE H
HLTFEERDLIENEZOND,

Bt

ST RFFERI TSN AKEEWTIE - BB RRNE dbifEdE XK
WIZEAt O B4 NDtEL:, AL, BEEIS, AR
FEFI (BUKEET) 123> 70 » 7212 HTE 72,
hgE & AE3D 512 & 72 ) il E AR A BT SehEm 18Kk e
AREES O 2 KRR, S0 F 3 - PIKIEZKEE R ER Y
OMPFAIC, BERTFIRICHE RS 2 TH L3,
P I THHITE T, 2 2IZRE L TR L BELH
LEFETS

51 A3k

Ando D, Shimoda K, Shinriki Y, Urabe H, Aoyama T,
Nakajima M. Inflexibility of vertebral number in chum
salmon Oncorhynchus keta. Fish. Sci. 2010 ; 76 : 761-
767.

Ando D, Shinriki Y, Miyakoshi Y, Urabe H, Yasutomi R,
Aoyama T, Sasaki Y, Nakajima M. Seasonal variations
in and effect of incubation water temperature on verte-
bral number in naturally spawning chum salmon
Oncorhynchus keta. Fish. Sci. 2011 ; 77 : 799-807.

LRI, MhFRls, THZE,
EZ, WIGIEE. Y7 QIR S TS o
ZEAZRAT B, HIKEE 2014 5 80 1 191-200

LR, MR,
KEP, G, PISIEE. A OBHEE
BB 2 g%, HIKREE 2015 ; 81 © 843-845,

Ando D, Murooka M, Shimoda K, Hayano H, Sasaki Y,
Miyakoshi Y, Nakajima M. Estimation of heritability of
vertebral number in chum salmon Oncorhynchus keta.
Fish. Sci. 2017 ; 83 : 413-423,

LEE, A Rk,

e Rk, ZEsEr, =WHAT,

o OFMEE O LR X 2 #E 57

THERIK, LG, THAZ. JLEEOH 7 #EAIZ A
SN HHE OB, KERE 2017 ;
65 : 89-91.

Beacham TD, Murray CB. The effect of spawning time and
incubation temperature on meristic variation in chum
salmon (Oncorhynchus keta). Can. J. Zool. 1986 : 64 :
45-48.

Beacham TD, Sato S, Urawa S, Le KD, Wetklo M.
Population structure and stock identification of chum

salmon Oncorhynchus keta from Japan determined by

microsatellite DNA variation. Fish. Sci. 2008 ; 74 :
983-994.
il S - 9 S LBULE LS FEmE S, W)IB)

oo ATHE, BRIV, MU [AbEE i 5L
MRS SE AR SRt AT ), ALIBE. 1988 ; 45-350.
JeipE S0 - SRR . BURORE &, &
. [ - TR EEER~ =27 V], AL

IE, 2007 : 1-16.

INIRAE I W o Oncorhynchus keta (Walbaum) O 4F i,
R N AR I BT 2058, dLiEE S - £7 5
LR 1961 5 16 : 1-102.

ABRIERR, /R IE. BRI 7 O =0 MmBE L Hift
BEKEO YO a0HIZOWT, HKGE 1953519 ¢
297-302.

EEEL, MR K, EEEA FIE,
YRR, HHAE, AHEE. JiEEIZB1T 54
T EREINEETRO S CaR). ALK R
2011 ; 80 : 51-64.

Miyakoshi Y, Urabe H, Saneyoshi H, Aoyama T, Sakamoto H,
Ando D, Kasugai K, Mishima Y, Takada M, Nagata M.
The occurrence and run timing of naturally spawning
chum salmon in northern Japan. Env. Biol. Fish. 2012 ;
4 1 197-206.

PR =. M fEEAR Y v rEIc T A3 (2). db
WEE ST - F 4 5L 1947 2 41-45.

PR, HAURE. BARY 7 O@IRHE RS
KEREWTE Y > 7 — WS 2015 5 39 © 21-47,

ME—, ZREHE, EEvEL. TRIDKGRIZBIT S
7o W7 I AOEINBISEEHE CER). LkHT
¥ 2013 ; 84 : 47-56.



	04_53
	04_54
	04_55
	04_56
	04_57

