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TUTORIAL FOR PENGUIN DATA USING XCEL SPREADSHEETS

RESOURCES FOR ACTIVITY

Open the Adelie Penguin Dataset and generate a graph using the following steps: 

1. Highlight the Adelie column and select 
CHARTS in the menu bar. 

2. Select LINE graph to generate your graph. 

3. Move your chart/graph to a New Sheet 
by right-clicking on any blank space within the 
chart margin and selecting Move Chart: 



4. Select New Sheet and add a title for the graph:   

5. Correct the scale on the Y-axis (if necessary) 
for a range of 0 to 100 by right-clicking on the 
Y-axis and selecting Format Axis:  

6. (Optional) If Scale is not set to 0 – 100, 
change as shown below):  

7. Label the Y-axis by selecting Axis Titles... 
Vertical Title... and then typing the Y-axis 
label in the textbox. 



 ***Use the directions provided for the Adelie Penguin Data Set to complete charts for each penguin species. 

DATA SOURCE: Ducklow, H. W., K. Baker, D. G. Martinson, Q. L.B., R. M. Ross, R. C. Smith, S. E. Stammerjohn, M. Vernet, and W. R. 
Fraser. 2007. Marine pelagic ecosystems: the West Antarctic Peninsula. Philosophical Transactions of the Royal Society of London 
362:67-94. https://lternet.edu/node/157. 

8. Change the X-axis data to include the YEAR by 
right-clicking on the X-axis and selecting Select 
Data from the pop-up menu: 

9. Set the Date Range using the 3 steps shown 
in the figure below: 

10. Change the Chart Title by selecting Chart Title, 
then Title Above Chart. Type the chart title in the 
textbox: (Changes in Adelie Population in 
Palmer Station Region (1974 - 2010) 

https://lternet.edu/node/157


TUTORIAL FOR ACCESSING PALMER LTER DATA (INSTRUCTIONS FOR DATAZOO)

1. Datazoo is the name of the data catalog (online data portal) for all of the available online Palmer LTER data. You can access  
the data via: http://oceaninformatics.ucsd.edu/datazoo/data/pallter/datasets (Use Step 1.a. if you are required to “Log In” to access  
the datasets):

a. Select the “Log In” button in the top-right corner 
of the webpage and register as a public user by 
entering your NAME, EMAIL, and EDUCATION (K-12)

b. Once registered, you will be able to access the 
Adelie Penguin Diet Composition dataset at: http://
oceaninformatics.ucsd.edu/datazoo/data/pallter/
datasets

c. Review the abstract to provide an overview of the 
dataset being used. Select the “View/Download” 
button in the bottom-right corner of the page.

http://oceaninformatics.ucsd.edu/datazoo/data/pallter/datasets
http://oceaninformatics.ucsd.edu/datazoo/data/pallter/datasets
http://oceaninformatics.ucsd.edu/datazoo/data/pallter/datasets


d. Select the “Download” button

e. Locate Data Fields and unselect the following 
variables: Sample weight, E. superba Weight, T. 
macrura Weight, and Fish Weight. Select Get Data 
and then (after the data has been completely 
processed) select CVS Ready. 

a. Insert a Row to generate a formula for 
column totals used in graphing:

2. Open the downloaded data into a spreadsheet for processing. This sample includes column heading changes (optional). 



b. Create a formula for column totals:

c. Highlight the totals and select Charts: Pie to 
generate a graph:



d. Move and name the graph as shown below:

e. Completed chart including Legend and  
Chart Title:



STUDENT LAB SHEET

 
Penguin Dynamics Along the West Antarctic Peninsula 

(Developed by Miriam Sutton during a collaboration with  
MBARI’s EARTH Program and Rutgers University’s Polar-ICE Network) 

1 

 
 

LAB INVESTIGATION QUESTION: How are penguin populations responding to changes in climate along the 
West Antarctic Peninsula (WAP)? 
HYPOTHESIS:             
 
              
 
              
 
              
 

TEST YOUR HYPOTHESIS 
Materials/Procedures/Data Collection –  
1. PAL-LTER DATASET #1: Use the PAL-LTER Datasets (provided in xCel) to generate three graphs 

illustrating changes in Population Percentages of Adelie, Chinstrap, and Gentoo penguin populations along 
the WAP between 1974 and 2010. Use the xCel Tutorial to assist you in the layout of your graphs. 

2. WAP and PENGUIN ECOSYSTEM GRAPHICS: Use the Graphics for Penguin Dynamics Handout to 
assist in identifying variables affecting changes in penguin populations along the WAP: 

a. Use the “Comparison of Adelie and Gentoo Ranges and Nests” Map to observe the historical nesting 
data for Adelie and Gentoo Penguins along the WAP.  

b. Use the “West Antarctic Peninsula Sea Ice at Palmer Station Graph” to observe changes in sea ice 
along the WAP since 1979.  

c. Open this website interactive to explore summer and winter seasonal changes in the Antarctic Food 
Web: http://polardiscovery.whoi.edu/antarctica/summer.html.  

d. Use the “Antarctic Food Web and Biological Pump” Graphic to observe the relationship between sea 
ice, the biological pump, and the aquatic food web found along the WAP.  

e. Use the “Effects of Changing Sea Ice on Food Web” Graphic to observe the relationship between sea 
ice and the aquatic food web found along the WAP.  

3. PAL-LTER DATASET #2: Use the Palmer LTER Data Tutorial to access the PAL-LTER Portal to assist you in 
downloading the data and generating a pie chart illustrating the Adelie Penguin Diet Composition. 

 
ANALYZE YOUR RESULTS 

Data Analysis – Use your Penguin Population Graphs and the Graphics Document for your analysis. 
1. PAL-LTER DATASET #1 ANALYSIS:  
a. Describe changes occurring in the Adelie penguin population between 1974 and 2010. 
              
 
              
 
              

 
b. Describe changes occurring in the Chinstrap penguin population between 1974 and 2010. 
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c. Describe changes occurring in the Gentoo penguin population between 1974 and 2010. 
              
 
              
 
              

 
2. WAP and PENGUIN ECOSYSTEM GRAPHICS ANALYSIS:  
GRAPHIC #1: Comparison of Adelie and Gentoo Ranges and Nests: 
a. Identify the 6 study sites shown on the map and describe the changes occurring in the Adelie penguin nests 

between 1975 and 2014.  
              
 
              
 
              

 
b. Locate the Biscoe Point nesting data and describe the changes occurring in the Gentoo penguin nests 

between 1975 and 2014. 
              
 
              
 
              

 
GRAPHIC #2: West Antarctic Peninsula Sea Ice at Palmer Station: 
c. Describe the changes occurring in the duration of sea ice coverage between 1979 and 2009. 
              
 
              
 
              

 
d. Explore Antarctica’s food web using the GRAPHIC #3: Antarctic Food Web & Biological Pump graphic 

and the GRAPHIC #4: Antarctic Food Web Interactive and describe the relationship between 
Antarctica’s food web and sea ice. 

              
 
              
 
              
 
e. Based on the GRAPHIC #5: Effects of Changing Sea Ice on Food Web graphic, describe how 

fluctuations in sea ice, observed during Southern Annular Mode (SAM) episodes, affect the Antarctic Food 
Web.  
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PAL-LTER DATASET #2 ANALYSIS: 
a. Describe the Adelie penguins’ diet composition.  
              
 
              
 
              
 
 

DRAW YOUR CONCLUSION 
Readdress your hypothesis based on your investigation of the question. Summarize your findings and draw your 
conclusion based on the information explored in your investigation. Be sure to support your findings with data 
from your graphs and other information analyzed in your investigation. Include the following key terms in your 
conclusion: climate, diet, food web, penguins, sea ice, predator-prey relationships, and West Antarctic Peninsula. 
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 (OPTIONAL) COMMUNICATE YOUR FINDINGS: Collaborate with classmates (4/team) to create a Poster or 
PowerPoint presentation to share your research and findings with the class. 
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Lab sheet and oral 
discussion demon-
strates knowledge 
of all key concepts 
and relationships 
explored. Student 
demonstrates a 
comprehensive 
understanding of the 
relationship between 
climate change and 
the WAP ecosystem.

Lab sheet and oral 
discussion demon-
strates significant 
knowledge of some 
of the key concepts 
and relationships 
explored. Student 
demonstrates signif-
icant understanding 
of the relationship 
between climate 
change and the WAP 
ecosystem.

Lab sheet and 
oral discussion 
demonstrates 
some knowledge 
of the key concepts 
and relationships 
explored. Student 
demonstrates some 
understanding of the 
relationship between 
climate change and 
the WAP ecosystem.

Lab sheet and oral 
discussion demon-
strates minimal 
knowledge of the key 
concepts and rela-
tionships explored. 
Student demon-
strates minimal 
understanding of the 
relationship between 
climate change and 
the WAP ecosystem.

Lab sheet and 
oral discussion 
demonstrates no 
knowledge of any 
of the key concepts 
and relationships 
explored. Student 
demonstrates no 
understanding of the 
relationship between 
climate change and 
the WAP ecosystem.

ASSESSMENT AND FOLLOW-UP
Lab Investigation Assessment – Written and Oral Assessment

Penguin Dynamics Along the West Antarctic Peninsula was developed by Miriam Sutton during a collaboration with MBARI’s 
EARTH Program and Rutgers University’s Polar-ICE Network in New Brunswick, New Jersey. This activity has been field tested 
with middle grades and can also be used with higher grades.


