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Environmental Physiology - 1

BIOLOGY 423/523 Environmental Physiology
Name:___________________________

Lecture Exam 3, 10 May 2002 – 100 pts. total

I. Fill-in the blank.  Some answers may require a short phrase or description. (2 pts. each, 56 pts. total)

1.______________________________
Most energetically expensive of the nitrogenous waste products to produce

2.______________________________
Source of primary productivity in deep sea hydrothermal vent communities

3.______________________________



2 adaptations to increase intestinal surface area for absorption in vertebrates

4.______________________________


5.______________________________
Only bird using foregut fermentation digestive system

6.______________________________
Means by which crab-eating frog osmoregulates upon entering seawater

7.______________________________
Term for amino acids that cannot be synthesized by animals

8.______________________________



2 general factors that determine respiratory EWL rates for any animal

9.______________________________


10._____________________________
% of total body water in intracellular, extracellular, and circulatory components, respectively

11._____________________________



2 shifts in intestinal structure/function in winter in Andean Mouse (higher fiber diet in winter)

12._____________________________


13._____________________________
What allows Blue Jays to subsist in winter on a diet composed almost entirely of acorns, which are high in toxic tannins?

14._____________________________
Substance in Elasmobranch body fluids that counteracts destabilizing effects of urea on proteins

15._____________________________
How does the tubeworm Riftia survive in hydrothermal vent regions without a digestive system?

16._____________________________
Example of an organism that uses suspension filter feeding

17._____________________________
Breakdown product of cellulose digestion in ruminant mammals

18._____________________________
Reason why molting sparrows chose a diet high in sulfur-containing amino acids

19._____________________________
How do G:P ratios in the intestine usually vary with maturation from juvenile to adult in vertebrates?

20._____________________________
Ion forming majority of solute concentration gradient in interstitial fluid of kidney medulla

21._____________________________



Solutions that Teleosts use to deal with freshwater osmoregulatory problems

22._____________________________


23._____________________________
Nitrogenous waste product requiring the least amount of water to excrete

24._____________________________
Portion of mammalian nephron that is impermeable to water

25._____________________________



2 adaptations allowing toads to inhabit deserts

26._____________________________


27._____________________________
Reason why small mammals, with a short loop of Henle in absolute terms, can produce a highly concentrated urine

28._____________________________
Means by which marine reptiles and birds deal with high salt loads in their diets

II. Essays (24 pts. total)

1. You are a wildlife biologist in Yellowstone National Park and are undertaking a study of digestive physiology of large mammals. Your study organisms are grizzly bears (which eat a diet of berries, various plants, and meat), mountain lions (which eat exclusively deer that they have killed) and bison (which graze on grass).

A) Describe the relative structure and function (e.g., transporter activities and retention times) of the intestine in these species. (8 pts.)

B) Design an experiment to test whether differences in intestinal structure and function among the three species are a result of the differences in diet or are due to genetic differences. (6 pts.)

2. Describe the function of the nasal turbinates in decreasing respiratory evaporative water loss in vertebrates. Which vertebrates possess turbinates? (10 pts.)

III. Graph Interpretation (20 pts. total).

1. The graphs below depict total evaporative water loss as a function of ambient temperature in: (A) an animal exposed to ambient air with a relative humidity of 25% at all temperatures, and (B) the same animal under the same conditions except that the body of the animal (except for its head so it can breathe) is covered with a plastic bag (to prevent cutaneous water loss).
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a) What type of terrestrial vertebrate is the animal to which the plots refer? Defend your answer. (5 pts.)

b) Plot total evaporative water loss (TEWL) versus relative humidity at 10 and 35(C (two separate lines) if the very effective nasal turbinates of the Kangaroo Rat were present in this animal under the conditions in graph B. (5 pts.)

c) How would the plot in the preceding question differ if the animal were under the conditions in graph A. (5 pts.)

d) Plot U:P ratios against time at 40(C for the animal in graph A. (5 pts.)
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