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Abstract The density and body size of wild chum salmon Oncorhynchus keta fry were
surveyed in spring each year from 2012-2015 inclusive, immediately above the mouth of
the Otobe River, a small stream on the Sanriku coast, northern Honshu Island. In each
survey year, fry density peaked in late April or early May, typically exhibiting a sharp
decrease afterwards. Mean fork length generally ranged between 42-47 mm, the observed
minimum and maximum lengths during the survey being 34 mm and 83 mm, respectively.
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Fig. 1. Map of the Otobe River. Loggers (middle) and
(lower) indicate the locations of water temperature loggers
installed in the middle reaches (approximately 2.5 km
upstream from the river mouth) and lower reaches
(approximately 250 m upstream from the river mouth),
respectively.
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Estimated fry density (per 100 m)

Fig. 2. Yearly changes in estimated fry density (per 100
m) near the mouth of the Otobe River during the survey
period. Error bars indicate 95% confidence intervals.
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Table 1. Body size of chum salmon fry captured on each

survey date
Year Date N Mean FL + SD (range)
2012  Apr.23 20  46.3+6.0(37.70-57)
May 11 18  37.9+1.5(34.35-39.80)
May 31 29  42.0+2.2 (38.45-46.60)

2013 Mar. 19 19 41.4+5.0(35.15-52)

Mar.27 18  43.1+3.8(36.60-51.40)
Apr.12 30  43.8+3.3(36.65-52)
Apr.26 48  44.4+6.2 (38.10-60)
May 10 26  45.1+6.0 (39.30-59)
May24 31  44.4+6.7(39.00-67)
Jun. 14 3 49.4+7.6(41.80-57)

2014 Mar.27 43 43.5+3.1(39.50-52)

Apr.14 50  43.1+3.7(37.60-53)
Apr.30 51 40.5+5.0(33.55-67)
May9 43 42.9+5.5(37.00-57)
May 19 44  432+4.2(37.28-52.71)
May30 31  49.4+4.2(41.93-58.00)

2015 Mar. 14 40  42.4+6.5 (35.85-70.86)

Mar.26 51  44.0+7.9 (37.51-82.79)
Apr.8 54 46.6+7.9(38.72-76.17)
Apr.16 51 44.5+509(38.89-73.84)
Apr.27 49  45.8+7.0 (36.63—77.80)
May8 50  45.9+7.0 (37.87-66.28)
May 12 50 452+6.2(36.05-66.49)
May 18 49  48.6+7.1(36.64-71.01)
May30 24  55.8+4.8(49.57-64.87)

N, sample size; FL, fork length (mm); SD, standard deviation.

XEF, 201244 N (23 H) I 46 mm F2JE
THoeh (Table 1D, 5 H 11 HIZ 38 mm, [ 31
HiC2mm TH Y, iIEHMTHEEENZED DS
N (Foq =24.645, P <0.001), 5 H 11 H O HEflk
OFREH K H/INE < P<0.002), 4 H23HD
HAaEsANIHObDXD KEh ok (P=
0.001). 201343 A 19 HOEHEKX EIZ 41 mm,
3HTFA Q7H) »55HTH Q4H) T
43-45mm, 6 H 14 HIC 499 mm &P KE Kl %
RUTHD (Table D, TNHFHABAHMBTEHEY
RICERERIEDOSNED 5Tz (F = 1459, P=
0.195). 201443 H ™A 27 HD) 5 5 Avér (19
H) FTOFHEXERASBmEETH- 72
(Table ). 7272 L, 4 H 30 HiX 41 mm & LR
INEL, WIZSH30HIZ49mm & KEDM S 2.
CNSRBHWICHRICERZD (Fi,=16437, P <
0.001), 3 A27HOHEMIZ4AHDEDXD

BEICRELS (P=0.047), SA30HICELNT
M B MOFHERN DL DX O ERICKHTH - 72
(P<0.001). —J7, O EHMTITAEREAITE
bonaholz (P>0.091). 201543 H 14 HD
EHRXER42mm T, TO%3IH2HEN5 S5
H 12 0 F T3 4447 mm THER L 72 (Table 1).
MEZREDOS AISHEM 30 HOFELEXERZ
NZFN49mm & 56 mm THY, FAEHMETEER
FEMBDEN (Fy00=9.273,P<0.001), 3 H 14 [
OHfAIF s H1ISHDE DX H/HhEL (P=0.023),
5 H 30 HOMMAIIMORAEH KO KEETH-7z (P
<0.029). OFEHM TR EEAITRD SN
Motz (P=>0.180).

ANKE  H¥EEKGE (Fig. 3) &FERFRE (Fh
THED IC&E DV SO DHEDNGRD 5N,
3 Hh AR 2-7°C DRI TH > 7z, ZNLU%
W EREmZRL, HAEENY -7 LixoT4
HTAaH»S 5 A EAIZEEL T 8-12°C O#ipITH -
fo. MEfAD I NAah - 2R Qo136 A
T, 2014 2015 4 6 H LA) 1CiE i 12-14°C
IEL TV,

Z 2

FEBI N IC B 2 AT r DB g —
7%, 202 FICDOWVWTIEAHETH - 245, 2013
FBXT 2014 FF1F 4 H MAIC, 2015 FIE0PAN
AL E 5 H EAICZEN TR SN &
T3 HEEBICKE— 1%, HEAEEIL S A
REKF L. mAMREENHEFRICEK ST



214 EF BIEH

16
—2012 (middle) | Mar. | Apr. i May

14 1 2013 (middle)

12 { —2014 (middle)

10 { —2015 (middle) b
°C . 2015(|°wer) /;::r'

¥

6 -

4

2 p

0 +——F—+—rr—+—1+++1+

'y

Fig. 3. Daily mean water temperature in the Otobe River
from January 1 to June 30 during the survey years (2012—
2015). “middle” and “lower” indicate data obtained from
loggers in the middle and lower reaches, respectively (see
Fig. 1). Note “2012" data were collected between June 7-30
(see text).
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