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Abstract @ We examined the effect of warm temperature on the survival of larvae of walleye pollock and on their swimming behavior during the
four days of post-hatch. Observations were conducted on larvae in Petri dishes and in 85 cm tall, cylindrical tanks that had a warmer upper layer
and cooler lower layer separated by a small thermocline. Mortality was carried out in four temperature ranges from 3.1 C to 9.7 C. The number of
days to 50 % mortality (Dsg) was longest (18.7 days) at 3.1 C and decreased with increasing temperature to 10.3 days at 9.7 C. And Dsy were similar
level to that at temperature 3.1 and 5.1 T(17.9 days). Larval responses to warmer temperatures varied depending on developmental stages. 2dph
larvae changed the distribution to the thermocline of the water column. And, 3dph larvae had a ability for escaping from the unfavourable warmer

temperature. These results suggest that the warmer water negatively affects the larval survival.
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ok 100-120m Aol A o] F=0] %] 1L (Maeda et al., 1976; Nakatani,
1988), oF 3k 2ol A 4 tF o= e FATHS ‘%Lt
(Sakurai, 1989). HWE} AT oF 5ToA oF 144 o] X
S}3l(Blood et al., 1994), F-3}x}o] o] AEo A3t 4
2 27CE 484 9t (Nakatani and Maeda, 1984). %t -3
Aol ot ETol BEasba, Al we 22X

< Wl th(National Research Concil, 1996).
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Fig. 1. Annual catches of walleye pollock in Korea (FAO,
1950-2013).
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1) Japan Meteorological Agency, http://www.data.jma.go.jp/kaiyou/data/
shindan/a_1/japan_warm/japan_warm_data.html.
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Fig. 2. Abnormal development of newly hatched walleye pollock

larvae reared at temperature 15°C. Scale bar 0.5 mm.
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Table 1. Incubation temperature and number of days to 50 %
mortality (Dsp) for walleye pollock larvae

Actual temp.(C)

Set temp.(C) mean o Dso
0.0 -0.8 0.8 -
1.5 -0.2 23 -
3.0 3.1 1.5 18.7
5.0 5.1 0.2 17.9
7.5 7.4 0.1 12.1
10.0 9.7 0.6 10.3
20 -
18

=
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Days to 50% mortality
= =
~ IS
. .
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o
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Dy, = 23.604 -1.4005(T)

r*=0.9303
8 T T T T )

0 2 4 6 8 10
Temperature (°C)
Fig. 3. Relationship between temperature and number of days to
50 % mortality for walleye pollock larvae. Four temperatures
(£SD) were examined: 3.1£1.5, 5.1£0.2, 7.4+0.2, and
9.7+0.6 C.
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Fig. 4. Development of walleye pollock larvae reared at 57C;
(SL£SD) (a) <1day (4.710.26 mm), (b) 1 (4.88+0.16
mm), (¢) 2 (494+0.18 mm), (d) 3 (5.01+0.19 mm), and (e)
4 days post-hatch (5.24+0.21 mm); (G gut; Y yolk sac).
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Fig. 5. Temporal changes in the vertical distribution of walleye pollock larvae.

Left and right columns show the

results for control and experimental group. The size of the open circles reflects the number of larvae

observed depending on the lapse of time (hour) and water height (cm) at the froup of Exp 1 and Exp 2.
Dph is an abbreviation for days post-hatch.
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Fig. 6. Relative number (%) of walleye pollock larvae in the experimental tank during the first four days
post-hatch, computed from four replicates (n=440). Dph is an abbreviation for days post-hatch.
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