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The capacity for sensing and reacting to changes
in the environmental temperature was investigated in
two species of antarctic fish: Notothenia coriiceps
and the hemoglobin-free icefish Chaenocephalus
ceratus. The importance of peripheral and dience-

phalic temperature in the control of this regulatory
mechanism was evaluated in several specimens of
N. coriiceps.

The apparatus used to test temperature selection
consisted of two chambers 60 by 56 cm filled to a
depth of 25 cm with sea water. The chambers were
connected by an opening 6.5 cm wide. A clear plexi-
glas door prevented water of the two sides from mix-
ing. When a fish approached the opening, the door
was rotated out of the way and the fish allowed to
swim into the other chamber. One chamber (the pre-
ferred side) was kept at the temperature to which the
fish was adapted (1.5 0 to 3.0°C.). The other chamber
(the adverse side) was maintained at a higher tem-
perature (3.0° to 10.5°C.). The water in both cham-
bers was continuously circulated and aerated. In each
trial, the fish was guided into the adverse side, and
the time necessary for it to return to the preferred
side (escape latency) was recorded.

The escape latency of N. coriiceps was inversely
related to the temperature difference between the
preferred side and the adverse side. The response ap-
peared to be as rapid as possible when the tempera-
ture difference was about 6°C. The escape latency of
C. aceratus was also inversely related to the tempera-
tiire difference between the two sides, but maximally
rapid responses were effected with a temperature dif-
ference of about 4.5°C.

To assess the importance of diencephalic tempera-
ture in thermal selection behavior, thermodes were
implanted astraddle the rostral brainstem in a num-
ber of N. coriiceps. By circulating water of the appro-
priate temperature through the thermodes, the imme-
diately surrounding area could be kept at 1°C. or
11°C. Cooling the rostral brainstem to 1'C. increased
the escape latency, while warming the brainstem to
11°C. reduced the escape latency. Even when the
bainstem was clamped at 1°C. or 11°C., the escape
la1tencies were inversely related to the temperature
dfference between the two chambers. This indicated
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that the peripheral temperature still affected the
escape response although the diencephalon was held
at a constant temperature.

The greater sensitivity of behavioral thermoregula-
tion in C. aceratus may reflect, among other factors,
a greater dependence on the high oxygen content of
the cold water near Antarctica. The critical oxygen
tensions for C. aceratus (40 to 50 mm Hg) were
found to be considerably above those for N. coriiceps
(less than 20 mm Hg) (Hemmingsen, Douglas, and
Grigg, 1969; Hemmingsen and Douglas, 1970).

The importance of peripheral and brain tempera-
tures in the activation of behavioral thermoregulatory
responses has been demonstrated in both reptiles and
mammals (Hammel, 1968). This study shows that
peripheral and brain temperatures are also capable
of eliciting behavioral thermoregulatory responses
in the teleost fish N. coriiceps.
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The antarctic hemoglobin-free icefishes of the fam-
ily Chaenichthyidae offer many striking problems with
regard to the transport of oxygen and carbon dioxide,
since these gases are carried in the blood only in
physical solution. Although this feature of icefishes
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