POIKILOTHERMY ECTOTHERMY

Body temperature fluctuates Body heat derived
with environment from environment

-

Kangaroo rat,
whose body
heat derives
from both
metabolism
and environment

Human, using metabolic
heat to maintain constant
body temperature

HOMEOTHERMY ENDOTHERMY

Body temperature Body heat derived
remains constant from metabolism
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Higher body temperature,
rapid heartbeat, and
vasodilation
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Oxygen consumption (ul O, g=' h-1)
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Temperature consumed interval
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Potato beetle VO2
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Thernlqal induced mortality
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Lethal temperature (°C)
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Thermal tolerance loop for bullhead and salmon
40 l 1l 1 T~ 7

L =71 |
Bullhead //
/ 2
/ /¥
/
- Chum salmon /
/

’

w
o

Lethal temperature (°C)
S

I

Va | / |

0 10 20 30 40
Acclimation temperature (°C)




Cardiovascular control

in thermoregulation

(a) Response to cold temperature

Body core —. Skin Vasoconstriction
Artery —M
A~ oW
- heat
Vein s~~~ conductance

Shunt 7 \
—3> Blood flow Surface vessels

~~2 Heat transfer

(b) Response to high temperature
Vasodilation

conductance
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Convective heat loss

Blood flow to ears increases

Heat loss from ears (W)
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Cool blood in Sinus
venous drainage cavernosus
Counter current from nasal cavities

convective exchange
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Countercurrent Exchange

Works by diffusion

e Much more efficient than Co-current
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Body temperaure (°C)

Body temperature of lamnids
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Carey’s data on tuna T}
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WATER TEMPERATURE (DEGREES CELSIUS)

MAXIMUM MUSCLE TEMPERATURES are plotted against water temperature for bluefin
(color), skipjack (solid black) and yellowfin (open black). The bluefin regulates its tem-
perature almost independently of water temperature. The skipjack is warmer than the yel-
lowfin but both tend to maintain a fixed temperature difference above water temperature.



CS in RM at 15°C
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LDH in WM at 20°C
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LDH in WM at 15°C
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Average

stomach
mass mass of average temperature Time %
Individual (kg) ration(g) SST(° C) (T,=T,-T,)(° C) (h) digested

mako 1 [121 cm

Fork length (FL)] 18.00 198 19.05 4.5 4 54

mako 2 (127cm FL) | 21.00 150 20.25 4.25 2.5 70

mako 2 137 5.43 100

mako 2 149 5.75 100

% Digested

Time (hr)




of the eve, eye muscles, and heater
of u white marlin, Tetrapturus albi-

ateral view with the lower jaw re-
r of the six extraocular eye muscles are

A IT
Kl
i

RA
10 CR CA

shown. CA, carotid artery;
issue; ! .
:':?:' oblique; SR, superior rectus; RA,

artery.

10, inferior oblique; M, medial rectus;

CR, carotid rete; HT, heater

SO, supe-
retinal-heater

Fig. 7. Diagram of the circulation to the brain and
eye in a blue marlin, M. nigricans. This pattern is re-
presentative of the other billfishes. B, brain: CR, carotid
rete; CH, choroid rete; DA, dorsal aorta; E, eye; EBI,
first efferent branchial artery; EB2, second efferent
branchial artery; H, heater tissue; IC, internal carotid;
OA, ophthalmic artery; ON, orbital-nasal artery; P, pseu-
dobranch; PD, paired dorsal aorta: RA, retinal-heater
artery; ST, stapedial artery,
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