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Building Ecological Pyramids 
Activity 

Educator Materials 

OVERVIEW 

In this activity, students use the website WildCam Gorongosa to gather and analyze data from trail camera 
photos in Gorongosa National Park. Students use this data to predict, plan, and build a biomass pyramid for 
species in the park. 

First, students visit WildCam Gorongosa to learn about the animals in the park and predict which animals 
belong to different trophic levels. Students then visit WildCam Gorongosa Lab, a part of WildCam Gorongosa 
where they can view, filter, and download trail camera data. Students use these data to build a biomass 
pyramid for a specific vegetation type (habitat) in the park. This activity encourages students to make 
connections between species, trophic levels, and vegetation types and to assess the stability of ecological 
communities within an ecosystem. Students also interpret and construct explanations, develop and use models, 
organize and analyze scientific data, and perform calculations using a spreadsheet program. 

Additional information related to pedagogy and implementation can be found on this resource’s webpage, 
including suggested audience, estimated time, and curriculum connections. 

KEY CONCEPTS  

• Trophic levels are the levels of a food chain where the organisms at higher positions eat those directly 
below them. 

• Ecological pyramids are diagrams that show the relationships between trophic levels and the positions of 
species among trophic levels.   

• Ecological pyramids can represent a variety of relationships, such as the numbers of organisms (numbers 
pyramid), energy flow (energy pyramid), or biomass of organisms (biomass pyramid).  

• A biomass pyramid is constructed by calculating the total mass, or weight, of all living organisms within each 
trophic level in an ecosystem.  

• The shape of a biomass pyramid and the relationships among the trophic levels can provide insight into the 
relative stability of the ecosystem. 

• Approximately 10% of the energy of an organism in one trophic level is passed on to the trophic level above 
it when it is consumed. The remaining 90% is used in cellular respiration or lost as heat.  

STUDENT LEARNING TARGETS 

• Make predictions about the biomass relationships between trophic levels in an ecosystem. 
• Analyze quantitative data to create a biomass pyramid. 
• Describe the relationships between trophic levels and between ecosystems based on the shape of a 

biomass pyramid.  
• Formulate hypotheses and make observations about the stability of ecosystems based on the biomass 

relationship between trophic levels.  

PRIOR KNOWLEDGE 

Students should be familiar with: 
• trophic levels (including producers and primary, secondary, and tertiary consumers) 
• biomass 

https://www.zooniverse.org/projects/zooniverse/wildcam-gorongosa
https://classroom.zooniverse.org/#/wildcam-gorongosa-lab
https://www.biointeractive.org/classroom-resources/building-ecological-pyramids
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• data analysis using a spreadsheet program; a tutorial is provided for doing this activity in Microsoft Excel 

MATERIALS 

• access to the WildCam Gorongosa and WildCam Gorongosa Lab websites 
• a way to display the websites in class (e.g., overhead projector for in-person classes, screen share for online 

classes, etc.) 
• the Excel “Tutorial” spreadsheet, if you are using Microsoft Excel 
• graph paper or a printer  
• scissors 
• glue or tape 

TEACHING TIPS 

• Students should use the WildCam Gorongosa “Field Guide” to complete the activity, so make sure they are 
able to find it. The guide appears as a labeled tab on the right side of the webpage in Part 1, as well as on 
the right side of the WildCam Gorongosa “About” page.  

• Students must use a spreadsheet program to analyze their data. The “Tutorial” spreadsheet, which can be 
downloaded from this resource’s webpage, guides students through the analyses in Microsoft Excel.  
o You can modify the tutorial to use a different spreadsheet program, if needed. If you plan to use Google 

Sheets, you may want to refer to the Google article “Create and edit pivot tables.” 
o As suggested in the “Procedure” below, you may want to model how to use the program for students. 

• The “Student Handout” for the activity has eight parts, and each part builds upon the part before it. If you 
have limited time or need to provide scaffolds for your students, consider the following options: 
o Assign Part 1 as homework before the activity to help students familiarize themselves with the animals 

and the species identification process.  
o Begin by providing students with the plan for gathering data in Part 3. Have them execute the plan in 

class.  
o Assign Parts 7 and 8 as homework after students create the pyramid in class. Students can take pictures 

of each other’s pyramids on smartphones or tablets to compare the pyramids outside of class. 
• As an extension, you can provide biomass pyramids from other ecosystems, such as aquatic ecosystems, 

based on examples in textbooks or scientific papers. Students can compare their pyramids with those from 
other ecosystems.  

PROCEDURE 

Before Class 

1. Set up an account on Zooniverse. 
2. Enter the WildCam Gorongosa Lab as an “Educator.” You will need to log into your Zooniverse account. 
3. Set up a classroom under “Manage Classrooms.” 
4. Send students the “Join URL” for the classroom you created. Students must create and log into a Zooniverse 

account before they click the link to join. 
5. Set up assignments for your students following the “Assignments Guide.” Most of the options are up to you, 

but for this activity, you should: 
a. Assign groups of students to each of the four vegetation types (habitats): “Limestone Gorge,” 

“Floodplain Grassland,” “Miombo Woodland,” or “Mixed Savanna and Woodland.”  
b. Pick “Wet-Dry (Apr-Jun)” as the season, since it is the only season with data for all four vegetation types. 

6. Prepare to display the WildCam Gorongosa websites in class (e.g., using an overhead projector for in-person 
classes, screen share for online classes, etc.). 

https://www.zooniverse.org/projects/zooniverse/wildcam-gorongosa
https://classroom.zooniverse.org/#/wildcam-gorongosa-lab
https://www.zooniverse.org/projects/zooniverse/wildcam-gorongosa/about/research
https://www.biointeractive.org/classroom-resources/building-ecological-pyramids
https://support.google.com/a/users/answer/9308944?hl=en
https://panoptes.zooniverse.org/#/
https://classroom.zooniverse.org/#/wildcam-gorongosa-lab
https://classroom.zooniverse.org/#/wildcam-gorongosa-lab/educators/assignments-guide
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PART 1: Meet the Organisms 

7. Distribute the “Student Handout.” Ask students to read the introduction and Part 1 of the handout. 
8. Model how to log on to WildCam Gorongosa and how to classify a trail camera image. 
9. Give students a set amount of time (e.g., 10 minutes) to look at photos, identify the animals, and record 

observations in their handout. 

PART 2: Make Predictions 

10. Ask students to read Part 2 of their handout. Before students make predictions, explain the three types of 
ecological pyramids (numbers, energy, and biomass), and make sure students know what “biomass” means.  

11. For Question 2, students predict the species that would be at each trophic level. Make sure they consult the 
WildCam Gorongosa “Field Guide” for more information on the species; refer to the “Teaching Tips” for the 
guide’s location. 

12. For Question 3, students predict the percentage of biomass at each trophic level. Emphasize that there are 
no right or wrong answers at this stage. 

13. For Question 4, students draw their predicted biomass pyramid based on the percentages they assigned in 
Question 3. You may want to present or model an example first. 
a. Check that students are drawing a horizontal bar on the bottom to represent producers, with the 

primary consumer bar on top of that, and so on. They should label each bar with the species and the 
percentage of biomass. 

PART 3: Formulate a Plan 

14. You may want students to work with a partner or in small groups for the rest of the activity. Group students 
based on their assigned vegetation types. 

15. Ask students to read Part 3 of their handout. In this part of the activity, students will plan what data they 
need to build a biomass pyramid. 

16. For Question 5, students are shown a small sample of the WildCam Gorongosa data set and must decide 
which columns they will need to build their biomass pyramid. The necessary columns are “Season” (they 
must filter by “Wet-Dry”), “Veg type” (they must filter by their assigned vegetation type), “Species,” and 
“Species count.”  

17. For Question 6, explain that the WildCam Gorongosa data set doesn’t have all the data they will need to 
build a biomass pyramid. Give students a set amount of time to list what other data they will need (i.e., diet, 
predators, and biomass).  

18. For Question 7, check with students about which data they will use from the WildCam Gorongosa data set 
and what additional information they still need to collect.  
a. The additional information they need is in the WildCam Gorongosa “Field Guide”; refer to the “Teaching 

Tips” for the guide’s location if needed. The guide provides weight ranges for each species, which can be 
used to calculate average biomass. It also provides information on diet and predators that can help 
students determine trophic levels.  

b. Note that the WildCam Gorongosa data set does not provide enough information to estimate producer 
biomass. Students will estimate producer biomass in Part 5 using another method.  

19. Students should finalize their plans for the pyramid based on your feedback, then continue to Part 4.  

PART 4: Analyze Your Data 

20. Ask students to read Part 4 of their handout. In this part of the activity, students will gather and organize 
data to build a biomass pyramid.  

21. Have students follow the instructions in their handout to filter and download their data. You may want to 
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model this process for the class: 
a. Go to the “Explore Data” section of the WildCam Gorongosa Lab.  
b. Filter the data, picking your assigned vegetation type under “Habitats” and “Wet-Dry (Apr-Jun)” under 

“Seasons.”  
c. Click the “Download” button to download the data as a CSV file. 

22. If you are using Microsoft Excel, provide students with the Excel “Tutorial” spreadsheet. Have them follow 
the instructions in their handout and the tutorial to analyze the data. Again, you may want to model this 
process for the class: 
a. Open the downloaded CSV file, then select and copy the entire data set.  
b. Open the “Tutorial” spreadsheet, and paste the data into the “Data” tab.  
c. Follow the instructions in Parts 1 and 2 of the “Biomass Calculation” tab to calculate the relative 

abundance for each species. 
23. For Question 8, students will need to record the average biomass and trophic level of each species in their 

data set. This can be determined using the WildCam Gorongosa “Field Guide”; refer to the “Teaching Tips” 
for the guide’s location if needed. 

24. For Question 9, students complete Parts 3 and 4 of the “Biomass Calculation” tab in the “Tutorial” 
spreadsheet. Again, you may want to model this process for the class. 

PART 5: Estimate Producer Biomass and Build the Pyramid 

25. Have students read the introduction to Part 5 of their handout. Clarify the 10% rule if there is confusion. 
26. For Question 10, students will calculate the producer biomass by completing Parts 1 and 2 of the “Biomass 

Graph” tab in the “Tutorial” spreadsheet. 
27. For Question 11, students create a bar graph of the biomasses they calculated in Questions 9 and 10, then 

use the graph to build a biomass pyramid. 
a. The handout has two options for creating the bar graph. Choose the option that best suits your 

students’ needs and the resources/time available. 
1. Students can make the graph in Excel by completing Part 3 of the “Biomass Graph” tab of the 

“Tutorial” spreadsheet. They should then print out their graph.  
2. Students can draw the graph by hand on graph paper. 

b. For either option, students should cut out the bars in their graph, then paste/tape them onto a blank 
piece of paper. Make sure they arrange the bars horizontally with producers on the bottom, then label 
each bar with the name of the trophic level, the species present, and the total biomass.  

PART 6: Biomass Ratios 

28. For Question 12, students complete Part 4 of the “Biomass Graph” tab of the “Tutorial” spreadsheet to 
calculate the ratio of biomass between trophic levels.  

29. For Question 13, students analyze the relationship among the real data from their trophic levels and 
compare it to the theoretical 10% rule.  

PART 7: Ecosystem Stability 

30. Have students complete Questions 14–17 of the “Student Handout.” 

PART 8: Comparing Pyramids Across Ecosystems 

31. Have students complete Questions 18–20 of the “Student Handout.” 
32. For Question 18, students compare their pyramid to that of another student/group that was assigned the 

same vegetation type. 
33. For Question 19, students compare their pyramid to those of two other students/groups that were assigned 

https://classroom.zooniverse.org/#/wildcam-gorongosa-lab/students/map
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different vegetation types. 

CREDITS 

Written by Amanda Briody, Frederick Douglass High School, MD; Ben Smith, Palos Verdes Peninsula High School, 
CA 
Edited by Esther Shyu, Bridget Conneely, Aleeza Oshry, HHMI 
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