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STUDENT WORKSHEET – HOT-DOGS
Using Data to Explore Ocean Acidification
Now, you will investigate data collected at Station ALOHA by the Hawai‘i Ocean Time-series (HOT) program to determine how pH changes monthly, seasonally, yearly, and by decade.   HOT cruises have been operating almost every month since October 1988, so you have a long-term dataset to work with.

Part 1: pH by ocean depth
1. In Part 1, you will become familiar with the HOT data by determining the pH of the ocean at different depths  at Station ALOHA.  First, generate a hypothesis by circling one of the options below to complete the following sentence.

If we measured water pH at Station ALOHA from 0 meters of depth to 500 meters of depth, we would expect the pH to be most acidic at  ________________________. 

0-200 meters

200-500 meters

500-900 meters

900-1200 meters

Explain your answer.

2. Navigate to http://hahana.soest.hawaii.edu/hot/hot-dogs/ to use the Hawai‘i Ocean Time-series Data Organization and Graphical System (HOT-DOGS).  

3. From the menu at the top of the screen, go to Vertical  Profiles > Display > Bottle.

4. Change the X-axis option from CTD Temperature to pH.  By leaving the Y-Axis at Pressure, you will be measuring depth because pressure increases with increasing depth. The graph will display pH data as you go deeper in the ocean. 

5. Check the box “Use Standard Depths”

6. Change the Cruise #(s) / Year(s) option to 2011.  This tells the HOT-DOGS program to display the pH for the year 2011.  Leave the remaining fields as they are and click on Submit Query.  Please allow time for the graph to load.

7. The figure output should look like the graph below.  This graph displays the average pH of the ocean at different depths from 0 meters to 1200 meters over a 20-year period.  

[image: image1.png]Pressure (dbar)

0 T T T T T T T T 9
=
-
r—
wem oo
200 on o 4
.
. e
400 4
-
s00f- 4
.
00 4
1000} 4
-
1200/ L L L L L L L L L
7z 73 74 75 78 78 79 8 EXl

HOT 228-238 stn 2

B2




8. Briefly study the figure.  What is the lowest pH value?  At what depth? What is the highest pH value? At what depth? Does this figure help you test your prediction as to which ocean depth is most acidic?  Explain your answer. 
9. Go Back one page on your Internet browser.

10. Leave the Cruise #(s) / Year(s) blank.  This tells the HOT-DOGS program to display the average pH for all of the years that the ALOHA station has collected data rather than just one year.  Click on Submit Query.  Please allow time for the graph to load.

11. Draw the resulting graph on the grid below.  Label your axes, and include units if applicable.  

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	


12. Briefly study the figure.  What is the lowest pH value?  At what depth? What is the highest pH value? At what depth? Does this figure help you test your prediction as to which ocean depth is most acidic?  Explain your answer. 

13. Why do you think the average pH is highest at these depths? Lowest at these depths?   

14. What do you notice about the consistency of the data? 

15. Over what depths does the ocean show the least variation in pH? Why do you think so?
16. Can you determine from this data whether the ocean is getting more acidic or basic over time? Why or why not?

Part 2: pH over time
17. In Part 2, you will investigate which time period has led to higher or lower pH’s in the ocean. he upper ocean at Station ALOHA.  First, generate a hypothesis by filling in the blank. 

If we measured pH over 20 years, then we would expect pH to be  ________________________. 


Explain your answer.

18. Go Back one page on your Internet browser.

19. From the menu at the top of the screen, go to Horizontal Profiles > Contour > Bottle.

20. Change the Operator option from CTD Temperature to pH.  By leaving the Y-Axis at Pressure, you will be measuring depth because pressure increases with increasing depth. Change the range to 0-200. The graph will display pH data from 0-200 dbar over 20 years.  Click on Submit Query.
21. According to the graph, what do you notice about pH Station ALOHA?  How does this compare to your hypothesis? Does this graph support the data you found in your vertical graphs?

Part 3: 

NEEDS WORK!

