Jea i 96, 17-26 (2019)
Sci. Rep. Hokkaido Fish. Res. Inst.

Y rRAOMESTERICE T HAIREOENERMEFRICLZIRZE
FEAE, BLEAY, REAR

BB RS REEREKERRS, CUBEIREMEEIE S T - RKEKERRS,
LB K S I T AEAB K E I A ED

Differences in early squamation of chum salmon Oncorhynchus keta juveniles among river populations in seasonally

spawning stocks
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Body size and period of early squamation in chum salmon juveniles Oncorhynchus keta were examined. The difference in
squamation process between early- and late-run stocks (fertilized from late September to early October and from middle
November to early December, respectively) were compared with juvenile fish from six rivers (Abashiri R., Shibetsu R.,
Tokachi R., Chitose R., Shizunai R. and Torisaki R.) in Hokkaido, Japan. The delay of early squamation was observed in the
rivers where emerging juveniles were shown to have short fork length. The early squamation of late-run stocks was faster
than that of early-run stocks in three rivers based on results comparing the period of fertilization. The fork length of juveniles
at the first squamation day were observed to be significantly by the analysis of two-way ANOVA depending on the period of
fertilization and populations in the rivers. These results suggest that the period of early squamation in chum salmon juveniles
could be determined based on the body size at emergence and at the first squamation day. Body sizes can explain the

differences in early squamation period between juveniles from the six rivers and during the fertilization period.
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Fig.1 Map of the study area.

12X D EHS:0012 AT L17:30174KT) CTHEE L7z i
O EINZFE L L 22T o i ofE i Tl ik E o
5%\ 44 B m O ER (HIE LA R, =2 —
TNTF v 7K-2, K-3, K4) HBAHKH L. 0
ERUHIELY 2 COMIEHT 22 LT, HHTOMf
fEr—ws L7,

T B2 H 2 50 H 0Bk % BRI > 7)) v 7 LT
70% L%/ —)VTEEL, &H, Shof%LBZLEDMN
EXIT o720 M EME H OFYRLE® pilif L
BHIFEL OB THEEIC L Y KL 720 7 H T 7 b
< A Oncorhynchus gorbuschaDfEf % Fl W72 FERIZ X %
&, L —)VTHEHET HHORBILE L K L CREER
IZHRKT32% DYLHERC 1.8% DMERDSTFED 515 b DO,
WEFNOFELRETR o b MESINTWDLZ En
5 (ZHE - HIE, 2004), ARFETIEI Y — VEES
LLRAEOEALEZEZE L o7z,

I OEEOTERALIBE I ORMED _ET O S
HE DI DD UME 1961), KB REHE A O
FREYDIS>TT )Y Ly FSIEWE (0.1 gnT Y
P oLy FSE10 g DKOHZ ZE57K1000 g TR L 72
L D) RT3 A L, FARBERMEE T CHlof &
HBI L7 (Fig.2). BxEREC X2 103 REEE T
OB S E R, SOICHBEOEEFZ3IETO
SRIC oW TERBEOKEFI L, BE (R BX
VEE—FlREoOREZHE L7: (Fig.2). sl o
EB I OHE—FEHOERIZOWTIE, @SS ollEm



Diameter; ’e_f
firsticirculi

Fig.2 Scale observation position (A), scale counting position
(B), scale length measurement position (C) and
diameter of first circuli measurement position (D) of
chum salmon juveniles respectively.
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Table 1 Size of chum salmon egg used in the study from six local stocks in Hokkaido, Japan
Egg weight t-test
River Stock gg weight (g)
Mean SD N t p
B Early 0252 0.026 60
Abashiri R. -5.979 <0.001
Late 0.284 0.032 60
. Early 0.268 0.037 60
Shibetsu R. 0.038 0.969
Late 0.267 0.034 60
. Early 0.284 0.033 60
TokachiR. -5.363 <0.001
Late 0.319 0.039 60
, Early 0215 0.033 60
Chitose R. -1.870 0.064
Late 0.226 0.034 60
- Early 0.255 0.029 60
Shizunai R. 1.166 0.246
Late 0.249 0.033 60
o Early 0.245 0.032 60
Torisaki R. -1.943 0.054
Late 0.257 0.034 60
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Fig.3 Daily change of mean fork length (with SD) of chum
salmon juveniles. Open squares and closed circles

o Days after emergence
indicate early- and late-run stocks, Y &

respectively.
Asterisks show significant difference between early-
and late-run stocks by t-test (*p<0.05, **p<0.01,

#45p<0.001).

Fig.4 Daily change of the rate of fish with scales. Open
squares and closed circles indicate early- and late-run
stocks, respectively.
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Fig.5 Relationship between fork length and scale length of chum salmon juveniles. Open

squares and closed circles indicate early- and late-run stocks, respectively. Dotted lines
and solid lines indicate regression line of the early- and late-run stocks, respectively.

Table 2 Results of correlation analysis (between fork length and scale length) and results of ANCOVA (covariate: fork
length) between scale length of early- and late run stocks

Correlation analysis

ANCOVA

River Stock Fork length —Scale length Test of homogeneity of slopes Differrence between stock
r )4 n F P F 4

Early 0.810 0.001< 83

Abashiri R. 1.88 0.172 0.04 0.837
Late 0.825 0.001< 94
Early 0.851 0.001< 84

Shibetsu R. 0.06 0.809 0.01 0.941
Late 0.905 0.001< 85
Early 0.804 0.001< 113

TokachiR. 2.75 0.098 12.51 0.001<
Late 0.803 0.001< 146
Early 0.806 0.001< 91

Chitose R. 121 0.274 0.64 0.424
Late 0.836 0.001< 84
Early 0.837 0.001< 113

Shizunai R. 4.39 0.037 3.59 0.059
Late 0.913 0.001< 126
Early 0.909 0.001< 86

Torisaki R. 0.00 0.993 54.97 0.001<
Late 0.850 0.001< 156
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Fig.6 Relationship between the number of scales above the lateral line and mean fork length (with SD) of chum

salmon juveniles. Open squares and closed circles indicate early- and late-run stocks, respectively. Asterisks
show significant difference between early- and late-run stocks by t-test (*p<0.05, **p<0.01).
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Fig.7 Relationship between the number of scale circuli and mean fork length (with SD) of chum salmon juvenile.
Open squares and closed circles indicate early- and late-run stocks, respectively. Asterisks show significant
difference between early- and late-run stocks by t-test (*p<0.05, **p<0.01, ***p<0.001).
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Fig.8 Mean diameter of first circulus (with SD) of chum salmon juvenile scales.
Values above the bars show p-values of t-test between early- and late-run
stocks. Values in bars are sample size.
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