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Sea Surface Temperature Measured by Satellite Remote Sensing and its Effect on

the Return Rate of Chum Salmon in the Eastern Region along the Okhotsk Sea

Yasuyuki Miyakoshi*', Mitsuhiro Nagata™' and Sei-ichi Saitoh*’

Abstract Chum salmon Oncorhynchus keta returning to Hokkaido is currently reproduced by intensive hatch-
ery programs. Early marine life is thought to be a critical period when the mortality of the juvenile chum
salmon is high, and the coastal environment, as well as the fish quality, is a factor affecting the success
of the hatchery programs. This study examined the effects of a number of juveniles released, the mean
weight of the juveniles at release, and the coastal sea surface temperature (SST) on return rate of chum
salmon in the eastern region of the Okhotsk Sea coast, off eastern Hokkaido, from 1991 to 2001. Coastal
SST was measured using satellite remote sensing (NOAA/AVHRR). The timing at which SST first reached
8 °C and the mean SST from 25 May to 1 June had significant effects on the return rates of chum salmon;
ie., the higher the coastal SST in late May, the higher the return rate. This indicates that the coastal SST
during the short period when hatchery-raised chum salmon migrate to the ocean would be a critical factor
determining the survival of chum salmon released in the eastern region of the Okhotsk Sea coast. The effect
of fish size was insignificant within the range from 0.92 to 1.17 g in this study, although the mean size of

juvenile chum salmon released is gradually increasing because rearing facilities are bringing improvements.
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Fig. 1 Study area in the eastern region of the
Okhotsk Sea coast, Hokkaido.
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Fig. 2 Number of juvenile chum salmon released
(in rivers: open bars; in coastal waters after rear-
ing in net-pens: solid bars) in the eastern region
of the Okhotsk Sea coast, Hokkaido, from 1991
to 2001.
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Fig. 3 Daily number of juvenile chum salmon re-
leased in the study area in 2001.
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gion of the Okhotsk coast, Hokkaido, from 1991
to 2001.
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Fig. 6 Timing of the optimal SST range (8-13 °C) for the residence of juveniles chum salmon in coastal

area in 1991-2001.
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Table 1 Summary statistics of simple linear regression analyses for return rate of chum salmon released

in eastern region along the Okhotsk Sea

Regression Correlation

Range coefficient coefficient: r
1) Number of juvenile chum salmon released (million fish) 96.5 - 1114 0.000 0.084 0.806
2) Number of juveniles released from net-pens in coastal areas 40 B 106 0,001 0070 0848
(million fish)
3) Proport.ion of juveniles rel(zased from net-pens to total num- 3.9 B 99 -0.090 -0.047 0.898
ber of juveniles released (%)
4) Mean weight of juvenile chum salmon at release (g) 0.92 - 1.17 0.041 0.081 0.813
. . . o, 19th let %k
5) 8-days period of coastal SST first reaching 8 'C 25 May-1 June) ~ (1017 June) -0.032 -0.771 0.009
6) 8-days period of coastal SST first exceeding 13 °C s oy 0021 0638 0.047*
7) Number of 8-day periods of SST within 8-13 C 2 - 5 -0.001 -0.030 0.934
8) Mean SST from 9 to 16 May (17th 8-days period) (C) 0.8 - 6.2 -0.142 -0.072 0.853
9) Mean SST from 17 to 24 May (18th 8-days period) (C) 3.8 - 7.1 0.005 0.150 0.680
10) Mean SST from 25 May to 1 June (19th 8-days period) ('C) 59 - 8.1 3.100 0.763 0.028*
11) Mean SST from 2 to 9 June (20th 8-days period) (‘C) 5.0 - 9.9 0.001 0.045 0.902
12) Mean SST from 10 to 17 June (21st 8-days period) (C) 6.3 - 12.8 0.003 0.141 0.698
* P < 0.05 * P <001
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Fig. 7 Relationships between the return rates of chum salmon and SST timings first reach or exceed the

8-13 °C range in coastal areas.
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Fig. 8 Relationships between periodical mean SSTs and the return rates of juvenile chum salmon.
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Fig. 9 Examples of satellite images during the period 25 May-1 June, in relatively high return years (1991
and 2001) and in low return years (1996 and 1997), respectively.
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