Name:  _______________________________                                        
Date:  _________________

Killer Blooms! 
Objective:  To explore how the change in concentration of nutrients affects the growth rate of blue-green algae and to predict future blooms and their potential ecological effects. 
Pre-Lab:  
I. Answer the following questions based on your current understanding of biology: (Use only your brain)
1. What are algae? ___________________________________________________________________
2. Are algae prokaryote or a eukaryote? ___________________________________________________
3. Where do algae live? ________________________________________________________________
4. What role do you think algae play in the ecosystem? _______________________________________
 II. Answer the following questions after you have read the pamphlet called algae fact sheet:
5. What three types of organisms make up algae?___________________________________________
6. Now that you have read the pamphlet: Are algae prokaryotic or eukaryotic? ____________________
7. What role does algae play in the food chain? _____________________________________________
8. How can oceanographers measure algal concentrations? ___________________________________

_________________________________________________________________________________
Procedures:  

DAY 1:
Blue-Green Algae Observations
1. Place one drop of the blue-green algae solution on a slide and cover with a cover slip. 
2. Place slide under microscope and observe the algae at low, medium and high magnification. 

3. Accurately draw and color what you see on the HIGHEST MAGNIFICATION in the circle below:  

[image: image1.wmf]
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Preparation of Blue-Green Algal Cultures
4. Now obtain four test tubes and a test tube rack. 
5. Using the masking tape and permanent marker label the test tubes as listed below:

a. Test tube 1: CONTROL 0% 
b. Test tube 2: 25% 
c. Test tube 3: 50% 

d. Test tube 4: 75% 

6. Using a graduated cylinder fill each test tube with 10mL of distilled water.

7. Using the pipette carefully add 10 drops of the blue-green algae solution each test tube. 
8. Set the control test tube in the test tube rack.  Nothing else will be added to this tube! 

9. Add 5 drops of the 25% Miracle Grow Solution to the second test tube labeled 25%.  

10. Add 5 drops of the 50% Miracle Grow Solution to the third test tube labeled 50%. 

11. Add 5 drops of the 75% Miracle Grow Solution to the fourth test tube labeled 75%.  

12.  Gently swirl each test tube and place back in the rack.  
Observations and Concentration Measurements 

You will repeat these procedures each day to measure and record the concentration of the blue-green algae and answer the corresponding post lab questions for the day. 
13. Observe the color of each test tube and record your observations in CHART 1 in the Results Section.
14. Obtain a plastic bag and 4 pipettes. 

15. Using the masking tape and permanent marker label the bag with your group names and class period and the pipettes accordingly:

a. Pipette 1: CONTROL 0% 

b. Pipette 2: 25% 

c. Pipette 3: 50% 

d. Pipette 4: 75% 
16. It is VERY IMPORTANT that you do not cross contaminate when obtaining samples from each test tube.  Cross contamination will result in inaccurate algae counts!
17. Carefully using the pipette for each solution place one drop of the Control Algae Solution onto a clean slide.  Place slide under microscope and focus on a magnification of 400X.  Carefully count the number of individual blue-green algae and record your data in the CHART 2 of the results section.  
.
18. ANSWER THE CORRESPONDING POST LAB QUESTIONS. 
19. Clean up you lab area.



DAY 2: 
1. Repeat steps 13-19 above.
2. Answer day 2 Post-Lab Questions. 

DAY 3: 
1. Repeat steps 13-19 above.

2. Answer day 3 Post-Lab Questions.  

Results: 

Record all data collected in the chart below:  
CHART 1 Qualitative Data:  Observations in Color Change

	
	0%  Miracle Grow
	25%  Miracle Grow
	50% Miracle Grow
	75% Miracle Grow

	Day 1 Color
	
	
	
	

	Day 2 Color
	
	
	
	

	Day 3 Color
	
	
	
	


CHART 2 Quantitative Data 
	
	0% Miracle Grow
	25% Miracle Grow
	50% Miracle Grow
	75% Miracle Grow

	Day 1Number of Algal Cells
	
	
	
	

	Day 2 Number of Algal Cells
	
	
	
	

	 Day 3 Number of Algal Cells
	
	
	
	


Analysis and Conclusion:  
POST LAB QUESTIONS

Day 1: 

1. How could cross contamination affect your results? _____________________________________
2. Hypothesize at which concentration of Miracle Grow Blue-Green Algae will grow the fastest. _______
3. What is in miracle grow that algae need to grow and develop? 

(Hint: can be found in the pamphlet)_____________________________________________________
Day 2: 

1. What concentration of Miracle Grow showed the greatest number of algae?____________________

2. Calculate the growth rate (algae cells per hour) for each test tube using the formula below. 
Show your calculations!!!!
a. 0% (Control)


b. 25%

c. 50%

d. 75%

3. What concentration of Miracle Grow showed the fastest growth rate?_________________________
4. Did this support or reject you hypothesis? ______________________________________________

Day 3: 

1. What concentration of Miracle Grow showed the greatest number of algae?____________________

2. Calculate the growth rate (algae cells per hour) for each test tube using the formula below. 

Show your calculations!!!!

a. 0% (Control)


b. 25%

c. 50%

d. 75%

3.  What concentration of Miracle Grow showed the fastest growth rate?_________________________

4. Did this support or reject you hypothesis? ______________________________________________
5. Create a line graph your data from Chart 2. Your graph will have 4 lines. Be sure to include a title, x-axis label, y-axis, and a key. 

a. What units go on the x-axis?_______________________________

b. What units go on the y-axis?_______________________________

c. Once you have graphed the data calculate the overall rate of growth. You do this by calculating the slope of each line. (Slope=change in y / change in x) Show your calculations!!!!
i. 0% (Control)
ii. 25%

iii. 50%

iv. 75%

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Extension:  
1. Watch News Video on HABs. (3 min 30 seconds)
2. Go to: http://www.cooa.unh.edu/data/satellites/modis/images/index.jsp
3. From the drop down menu select Aqua 2004 chlorophyll

4. The resulting page shows thumbnails of images produced every 8 days. These are composite 8 day images: that is, they are averages of all cloud-free measurements acquired during the 8 day period. 
A. Based on the images when did each of the following occur? 

Beginning______________

Peak__________________

End___________________

B. Where in the Gulf of Maine was the bloom most evident? _________________________________ 
C. Based on your understanding of HABs, describe what you would expect to find in the water in the place where the bloom occurred. ____________________________________________________
_______________________________________________________________________________  
DON’T FORGET TO COLOR!








What is the magnification of your drawing?


_____________ X








Growth=    Day 1 # algae – Day 2 # algae


  Rate                  # of hours growing	








Growth=    Day 2 # algae – Day 3 # algae


  Rate          # hours between Day 2 & 3		








