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HCPS III Science Standards Addressed: BS.3.1 

Grade Level: 9-12 
Project Time Span: 1 Y:z Blocks 
To The Teacher: 
This lesson is designed for teachers in the Kalihi Watershed and can be easily 
adapted for schools in the Honolulu area on the USGS Honolulu Quadrangle. 
However, the lesson can be modified for any school island-wide if maps 
appropriate to the school's location are used. It is intended to begin the 
development of a sense of place for students by giving them a spatial sense of 
their location in a watershed and the world. The ahupua'a concept is also 
addressed to help students further develop the sense of cultural connection to a 
place. 

Goals of the Lesson: 
o To become familiar with reading topographic maps 
o To examine the physical features and boundaries of a watershed 
o To compare the definitions of a watershed and ahupua'a 

Student Learning Objectives (Benchmarks): 
This lesson addresses Biological Science benchmarks for HCPS III Science 
Standard: Organisms and the Environment: Understand the unity, diversity, and 
interrelationships of organisms, including their relationship to cycles of matter 
and energy in the environment Topic: Cycles of Matter and Energy Flow 
SC.BS.3.1 Describe biogeochemical cycles within ecosystems 

Resources and Materials: 

• Topographic Maps of Honolulu from USGS 
• Wet Erase pens 
• Acetate transparency film (if maps are not laminated) 
• Student Worksheet 

Webs 
• PILI Project Curriculum, Mapping Your Watershed Lesson 
• Image of Ahupua'a of the Kana district on O'ahu: 

http://apdl.kcc.hawaii.edu/-oahu/graphics/konaahupuaa.gif 
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• Image of O'ahu watershed units: 
•• 
II. 

Instructions Procedures: 
1. Before teaching this lesson students should be familiarized with reading 

topographic maps. A simple map reading activity to locate where they are 
on the map, the elevation, the scale, and other features like roads and 
bodies of water. 

2. Watersheds (1-2 days) 
o Introduction to watersheds. Take students outside to orient 

themselves and view the physical features of the part of the island 
there are on. Locate and name the mountain range in the back of 
the valley. Notice the ridges and where they lead (up to mountain 
range, down to ocean). 

o Hand out worksheet and discuss the meaning of watershed. Have 
students hypothesize what a watershed is and what its function is. 

o Repeat the step with the word ahupua'a. Discuss what students 
may already know about an ahupua'a. Compare the definitions. 

o Read the background information about an ahupua'a and a 
watershed as a class 

o Hand out laminated topographic maps and wet-erase pens to 
groups of 3-4 students. Students will trace the boundaries of the 
Kalihi Watershed based on their understanding from the reading, 
their observations, and their background knowledge. 

o Ask students to compare their group's boundaries of the Kalihi 
Watershed with other groups. 

o As a class, discuss how the boundaries were decided and which 
ones were most accurate. 

o Then, have students compare the boundaries they made with the 
boundaries of the Kalihi ahupua'a (given as a picture on the 
worksheet 

o Discuss the scientific nature of the ahupua'a system and if they 
would consider the Hawaiians who developed it to be "scientists" 

Student Learning Activities: 
• Students will learn how to read a topographic map 
• Students will define the boundaries of a watershed 
• Students will compare and contrast a watershed and ahupua' a and the 

science behind the design of an ahupua'a 

Assessment: 
• In-class worksheet, notes, and discussion 
• Outline of watershed on topographic map 

Extension: 
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• The teacher could take the students on a fieldtrip to learn about the 
physical features of a watershed. 

• Watershed health could be surveyed by doing surveys of: biodiversity, 
water quality, and soil quality uka, kula, and kai portions of the ahupua'a 

Evaluation of Lesson: 
• The following questions could be used to evaluate the effectiveness and 

success of the lesson: 
o Was student interest high? 
o Were students actively participating in their groups? 
o Were students engaged during the whole class period? 
o Did students mean the learning objectives? 
o Could students discuss the meaning of a watershed and outline the 

boundaries easily? 
o How would you improve this lesson in the future? 
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Appendix 1: An Ahupua'a and a Watershed Student Handout 

Name: 

Watersheds & Ahupua'a 

Pre-lab Questions 
1. Look at the word "watershed" and try to break it 

down, what do you think it means? 

2. What do you think an ahupua'a is? 

Background 

-------------------

• • . " • ••• • • · ~. . • 
• • 

• .. .' • • • • 

You are probably familiar with the term ahupua'a. An ahupua'a is a land 
division in Hawai'i that usually extends from the mountains to the sea. It usually 
contained all the natural resources that the people relied on for survival. The 
word ahupua'a describes how its boundaries were marked: an image of a pig 
(pua'a) mounted on a heap (ahu) of stones. Three main divisions existed within 
an ahupua'a: Uka (mountains), Kula (open land), and Kai (sea). 

And, you may have heard the term watershed. A watershed is an area of 
land from which all surface and ground water flows from higher elevations 
downhill to a common body of water such as a stream, lake, or ocean. A 
watershed is the land the captures water. What do you think of when you hear 
the word shed? Tool shed? "The waterproof jacket sheds water off of it?" A 
watershed stores things like a tool shed and sheds water into the ocean. 

Some rain that falls on watersheds runs off, carving the land into hills and 
valleys. Some water seeps into the ground and is stored as "ground water," 
eventually released through fresh springs that seeps back into streams. 

Watersheds come in all sizes and shapes. Nature defines their 
boundaries, not humans. Right now, you are sitting in the Kalihi watershed. 

Protecting our watershed ensures that we have a good and quality supply 
of ground water (which we rely on for drinking and other human uses) and 
surface water (which is important to humans and other animals). 

Ahupua'a and watersheds are very similar, often having the same 
boundaries. We will study the Kalihi watershed and ahupua'a in this activity 
using maps! 
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1. Find Kalihi on the map. Recall: topographical maps are flat 
representations of the surface of the earth (not flat). The contours lines 
show the highs and lows of the earth's surface. 

2. Mark the boundaries of the Kalihi stream watershed using the overhead 
marker. Base the boundaries on your understanding of what a watershed 
does. HINT: watersheds "shed" water down into rivers, streams, and 
oceans, and they act as "sheds" to store water. 

Analysis Questions: 
1. How did you decide which way the water would flow? 

2. What criteria did you use to determine how large the watershed is? 

3. Were there any areas that you were unsure about? How did you make a 
decision about these areas? 

4. List two things you learned about your watershed from this activity? 

5. Do activities on the land and in the stream up in the mountains affect the 
quality of life further down? Explain. 

6. Hypothesize about the number of living organisms you would find 
upstream compared to downstream in Kalihi Stream. Give reasons to 
support your hypothesis. 

7. Compare the boundaries of your watershed to the boundaries of the 
official Kalihi Watershed and the Kalihi ahupua'a (see map below). Are 
the same? Different? Explain. 
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8. Based on your answer to #7, would you consider the Hawaiians who 
developed the ahupua'a system to be scientists? Explain. 

• s 

Once finished, compare your watershed boundaries with other groups. Have each group share 
their answers to the questions below with the rest of the class. 
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