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Temperature Tolerance of Young Rockfish,
Sebastes thompsoni (JORDAN et HUBBS)

Kazuomi OucHI

Abstract

For young rockfish, Sebastes thompsoni (JoRDAN et HuBBs), acclimated to temperatures between
10 and 25°C, the upper incipient lethal temperature (defined as the temperature at which 509 of fish
die after 24h) ranged between 25.6 and 28.8°C, and it was observed that the ultimate upper lethal
temperature was about 28.6°C.

The upper thermal tolerance zones for the fish were 334 degrees Centigrade squared; and the
thermal tolerance (sum of upper and lower thermal tolerance zones) was 701 degrees Centigrade
squared, being estimated by the EpsaLL ef «@l.’s regression equation.

In comparison of these values of the fish to those of North American fishes, it was revealed that
the temperature tolerance of the fish was closely similar to that of Perca flavescens (Family Percidae).

This suggests that larvae of Sebastes thompsoni have a extremely low level of temperature tole-

rance among inhabitants of warm-waters.
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Table 1. Larvae of Sebates thompsoni used in lethal temperature tests.

Acclimation Body length (cm) Body weight (g)
temperature Number of fish S —
0) Avg Range Avg Range
10 69 4.4 3.54.8 1.9 0.9-2.7
15 64 4.4 3.84.9 1.8 0.9-2.6
20 79 4.4 3.7-4.9 1.8 0.9-2.5
25 84 4.4 3.8-4.8 2.0 1.1-2.9
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Table 2. Percentages dead, times to median mortality at test temperatures, and upper

incipient lethal temperatures for larvae of Sebastes thompsoni acclimated to various

temperatures.
Acclimation Test Death Time to median Upper incipient
temperature temperature ) mortality lethal temperature

0 0 (%) (min) {®)
20 0
22 0 -
24 0 -

10 26 60 600. 0 25.6
28 100 54.0
30 100 11.2
32 100 2.2
20 0 -
22 0 -
24 10 -

15 26 60 858. 0 25.5
28 100 97.2
30 100 7.2
32 100 2.2
22 0 -
24 0 -
26 0 -

20 28 100 360.0 27.0
30 100 87.6
32 100 6.0
26 0 -
28 10 -

% 30 100 147.0 28.8
32 100 17.2

Temperature (C)
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Fig. 1. Relations (solid lines) between temperature and time to median
mortality for larvae of Sebastes thompsoni acclimated to different
temperatures. Dashed horizontal lines correspond to incipient lethal
temperatures.
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Table 3. Parameters of regression equations describiflg the relation between tempera-

ture and time to median mortality for larvae of Sebastes thompsoni acclimated to
various temperatures.

Acclimation Thermal resistance regression parameters!
temperature Intercept Slope N? 8
9] a b
10 32. 652 —2.475 4 —0. 994
15 32.371 —2.202 4 —0.990
20 33. 836 —2.181 3 —0. 985
25 34. 651 —2.146 2 —1. 000

1 Parameters based on Y=a+b(logX), Y: Temperature, X : Time to median mortality.
2 Number of time for which temperature to median mortality was obtained.
3 Correlation coefficient.
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Fig. 2. Upper thermal tolerance of larvae of

Sebastes thompsoni. Dashed line indicates
a level of 28. 6°C.
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Table 4. Upper incipient lethal temperatures and thermal tolerance for fishes

acclimated to various temperatures.

Upper incipient lethal temperatures for Upper Thermal
Species chllmatlon temperdtures Of . ) tgfggﬁie tolerance Reference
) 5°C  10°C  15°C  20°C  25°C 30°C °CH (°C?)

Oncorhynchus 21.8 225 23.1 237 258 468 1
keta (fry)

O. nerka (fry) 22.2 23.4 244 24.8 274 505 1

0. tshawytsha 21.5 24.3 250 251 278 529 1
(fry)

Coregonus ag- 21.75 24.25 26.25 25.75 293 541 2
teddi (young)

C. clupeaformis 20. 62 22.67 25.78 26.65 280 6121 4
(young)

C. hoyi (young) 22.50 23.75 24.75 26.50 26.75 297 617t 3

Salvelinus 23.7 24.4 250 253 253 300 625 1
fontinalis

Perca 21.3 25,0 27.7 29.7 342 742 1
flavescens

Girella 28. 7 31.4 31.4 439 800 1
nigricans

Semotilus atro- 24.7 27.3 29.3 30.3 30.3 405 808 1
maculatus

Carassius 29.0 30.8 32.8 34.8 36.6 389 589 1220 1
auratus

1 Estimated from EpsaLL ef a/.’s equation.
References: (1) BReTT, 1956; (2) EpsaLL and CoLBy, 1970; (3) EpsALL ef al., 1970; (4) EpsaLL
and RoTTIERS, 1976.
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Appendix Table 1 Cumulative percent
mortality of larvae of Sebastes ths-
mpsoni acclimated to 10°C.
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Appendix Table 3 Cumulative percent
mortality of larvae of Sebaetes tho-
mpsoni acclimated to 20°C.

A2 v AL HE ORISR 2 3515
HREREFEAR, NATLIEE - 15°C
Appendix Table 2 Cumulative percent
mortality of larvae of Sebastes tho-

mpsoni acclimated to 15°C.

\ Test temp.
(0
Timeof - |20 22 24 26 28 30 32
exposure \
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1 00 0 0 0 0 0
5 0 0 0 0 0 367100
10 0 0 0 0 0 625
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0o o 48 60
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Appendix Table 4 Cumurative percent
mortality of larvae of Sebastes tho-
mpsoni acclimated to 25°C.
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" Test temp
G
Time of 26 28 30 32
exposure
(min) - _
1 0 0 0 0
5 0 0 0 10
10 0 0 0 10
15 0 0 0 30
29 0 0 0 70
25 | 0 0 0 100
30 0 0 0
60 | o 0 0
120 0 0 0
180 0 0 100
360 0 0
720 0 0
1440 0 10






