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Environmental Physiology - 4

BIOLOGY 423/523 Environmental Physiology of Animals
Name:____________________

Lecture Exam 2, 11 April 2000 – 100 pts. total

I. Fill-in the blank.  Some answers may require a short phrase or description. (2 pts. each, 20 pts. total)

1.______________________________
Main mechanism of CO2 transport in the blood

2.______________________________



2 adaptive situations that generally result in low P50 in mammals

3.______________________________

4.______________________________
Copper-containing respiratory proteins occurring in molluscs and crustaceans

5.______________________________
Reason why panting animals use tidal volume of the dead space of the respiratory tract.

6.______________________________
How do enzymes increase biological reaction rates?

7.______________________________
Substrate concentration producing ½ Vmax

8.______________________________
CO2 or acid-induced extreme rightward shift of oxygen dissociation curve so that saturation is incomplete at high pO2
9.______________________________



2 organic phosphate modifiers of blood oxygen affinity in fish

10._____________________________


11._____________________________


12._____________________________
The 3 major blood buffering substances

13._____________________________

14._____________________________
Reason why true hibernation not found in large mammals

15._____________________________
Different forms of an enzyme that are kinetically specialized for operation in particular metabolic fields are called ________.

16._____________________________
Km-temperature curves for warm-acclimated animals lie to the _____ of those for cold-adapted poikilotherms.

17._____________________________



2 reasons why Antarctic Icefish can survive without Hemoglobin

18._____________________________


19._____________________________



2 variations in metabolism-temperature relationship in some birds that are considered as evidence for nonshivering thermogenesis

20._____________________________


II. Essays. Use the back of the page as additional space if necessary. (40 pts. total)

1. Why is enzyme Vmax not tightly correlated with eccritic temperature in animals? (10 pts.)

2. Answer one of the following two questions. (15 pts.)

a) Describe methods for dealing with heat stress in endotherms.

b) Describe the changes in body temperature and metabolic rate with decreasing ambient temperature in endotherms using torpor.  Also, describe the distribution of the use of torpor and hibernation strategies among birds and mammals.

3. Answer one of the following two questions. (15 pts.)

a) Describe how the oxygen affinity of the blood varies throughout embryonic development in birds and mammals.  What changes in the blood are responsible for the changing oxygen affinity and are the developmental changes adaptive?

b) Describe how long dives are supported metabolically in diving mammals.  Why are dives supported in this fashion rather than by alternative strategies?

III. Graph Interpretation (20 pts. total).

1.  The following data were obtained for a dive of 20 min duration in a penguin.
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a) Plot blood P50 vs. time during pre-dive, dive, and post-dive time periods. (5 pts.)

b) Plot relative contributions of aerobic and anaerobic energy provision over time. (5 pts.)

c) Plot relative blood pH over time for the penguin and for a gill-breathing fish on land having the same blood pO2, pCO2, and lactate over time (dive period in the penguin = land period in the fish). (5 pts.)

d) Plot the temperature dependence of anaerobic metabolism occurring during the dive period. (5 pts.)

