ALGAE - BIOLOGY AND CULTURE     ECOL-475/575 WFSc-475/575 PRIVATE 

FIRST MID-TERM EXAM                     Name_______________________

1. Place these genera in the correct spots in the simple key. (6 pt) 

Acetabularia, Diatoma, Scenedesmis, Oscillitoria, Ulva, Volvox
1. Adult thallus larger than one mm     ...........

  3

   Adult thallus less than one mm       ........... 

  2        

2. Forms filaments with heterocysts          ...........

 ______________

   Does not form filaments 

........... 

 5

3. Thallus forms sheets, one cell thick ........


 ______________

   Adult form with upright thallus      ........... 

 
4

4. Thallus with green color, forms umbrella-like cap  ......
 _______________

   Cells with brown color, without umbrella –like cap     ...
 5

5. Has overlapping valves like petri dishes
  ......
 
 _______________

    Does not have overlapping valves  …….


6

6. Forms rounded colony with flagella on outside  ……
________________

    Crescent shaped, paired or tetrad    ......


________________

Fill in correct word or words. (1 pt each)

2. What are the generalized scientific names for 

Brown algae            




__________________

Green algae          




__________________

Blue-green algae     




__________________

   What are the common names for

Bacillariophyceae    




__________________

3. A blue-green algae critical to rice farming is ___________________.  It is critical because it returns _____________ and other nutrients to the soil.

4. How long (in mm) is a filament with 100 cells if each cell is 3.3 (m. _______

5. The specialized cell which fixes nitrogen in blue-green algae is called a   _____________.

6. All algae contain Chlorophyll   ________.

7. Describe the theory of chloroplast development in algae by endosymbiosis (5 pts)

Circle correct answer (1pt each)

8. The advantage of having different photopigments is

a. Can make different carbohydrates

b. Can photosynthesize at different temperatures

c. Can photosynthesize at different CO2 concentrations

d. Can photosynthesize at different wavelengths

9. The specialized hairs on chromophyte flagella are

a. heterocysts

b. homeocysts

c. spindles

d. mastigonmes

10. An akinete is

a. a resting cell of a blue-green algae

b. a resting cell of a green algae

c. a photosynthetic structure of a phycobilisome

d. a photosynthetic structure on a thylakoid

11. The theory that blue-greens altered the atmosphere of the Earth is part of the _____ Hypothesis

a. Helstrom

b. Gaia

c. Glenn

d. Biosphere

Provide short answers to the following questions.

12.  Define and describe heteromorphic alternation of generations. (3 pts)

13. Define isogamy. (2 pts)

    Define  oogamy  (2 pts)

14. Given a dissolved oxygen meter and a liter bottle of water from a pond.   How would you determine the primary productivity of that pond?   Once you know the productivity rate, how can that information be useful?   (4 points)

15. Name two accessory pigments and explain how they work? (4pts)

16. Describe the two ways we have used a hemocytometer in the lab. (2pts)

17. Draw a typical diatom from each of the two major orders, Centrales and Pennales, and label as many of the parts as you can. (4pts)

18. Describe or diagram the steps in asexual reproduction of a volvocine green algae colony such as Volvox.  (3 pts)

19. What is a constituent stain?  What is it used for? (2 pts) 

20. Diagram the steps in asexual reproduction of diatoms.  (2pts)

21.  Describe several ways that chlorophytes have of staying high in the water column to intercept more light. (4pts)

22.  Describe some of the major evolutionary steps that occurred in the reproductive cycles of green algae.   (4pts)

23.  Describe how algae can be used to clean up heavy metal pollution? (4pts)

24.  What is the difference between mortal, vital and constituent stains? Explain how they work.  (4 pts)

25.  Describe how and why certain green algae go through synchronous spawning.

UNDERGRADS ANSWER TWO (2) Essay Questions 

GRAD STUDENTS ANSWER (3) Questions

Answer  on backs of pages

A. Many scientists believe that higher algae evolved from unicellular organisms that were colonized by photosynthetic endosymbionts - discuss the evidence for this theory and show a generalized phylogentic tree that could be constructed using this hypothesis.

B. Discuss the main types of chlorophyll and accessory pigments that are found in chromophytes, blue-green and green algae, and what role they play in the adaptation of the algae to different light conditions.

C. Starting with an ancestral single celled green algae, show how the major groups of chlorophyta might have evolved from one another.  

D. Discuss the evidence that higher plants may have evolved from a characeae-type green algae ancestor.

E. Describe the evolutionary trend within the green algae from simple single cells to more complex forms.

F. Describe what coenocytic means and discuss how this condition is a benefit and / or disadvantage from an evolutionary status.

G.  Describe the dead zone in the Gulf of Mexico.  What role do algae play and what can we do to eliminate the problem?

