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Southeast O'ahu Field Trip 

Barbara Bruno 1 & Kawika Wintel 

1 University of Hawafi at Manoa 

2Lyon Arboretum 

HCPS Science Standards Addressed: 1.1, 1.3, 2.3 & 2.19 

Grade Level: 8 
Project Time Span: 2-3 weeks (includes 1 field trip) 
To The Teacher: 
This lesson can be readily adapted to other grade levels. Ideally, this field trip 
would form part of a unit integrating the geological, botanical and cultural aspects 
of Southeast O'ahu. Teachers who want further information or discussion about 
cultural and botanical aspects should feel free to contact Kawika Winter 
(kawikaw@hawaiLedu ). For geological aspects, contact Barbara Bruno 
(barb@hawaiLedu). 
Goals of the Lesson: 

• To learn about geological, botanical and cultural aspects of Southeast 
O'ahu through hands-on activities and an integrated field trip 

Students Learning Objectives (Benchmarks): 
This lesson addresses Grade 6-8 benchmarks for HCPS Science Standards: 
1.1 Doing Scientific Inquiry. Students demonstrate the skills necessary to 
engage in scientific inquiry. 

• Develop conclusions and explanations showing the relationship between 
evidence and results drawn. 

• Reflect and revise conclusion and explanation based on new evidence 
given from other valid points of view. 

1.3 Using Unifying Concepts and Themes. Students use concepts and themes 
such as system, change, scale to help them understand and explain the natural 
world. 

• Explain how a given system works. 
• Identify patterns of change and the implications on a system. 
• Calculate very large or very small numbers using exponential numbers. 

(e.g., distances to other planets.) 

2.3 Malama I Ka 'Aina: Sustainability. Students make decisions needed to 
sustain life on Earth now and for future generations by considering the limited 
resources and fragile environmental conditions. 

• Explain how methods for obtaining and using resources such as water, 
minerals and fossil fuel have consequences on the environment. 
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2.19 Forces that Shape the Earth. Students analyze the scientific view of how 
the Earth's surface is formed. 

• Describe how different kinds of rocks are formed. 
Resources and Materials: 
Books and Field Guides 

• Macdonald, G.A., Abbot, A.T., and Peterson, F.L., 1983, Volcanoes in the 
Sea: The Geology of Hawai'i: Honolulu, University of Hawai'i Press, 
517 p. 

• Pukui, M.K., Elbert, S.H., and Mookini, E.T., 1974, Place Names of 
Hawai'i: Honolulu, University of Hawai'i Press, 96 p. 

• Roelofs, F., and Gill, L., 1996, Ko'olaupoko Field Site Guide: Honolulu, 
Moanalua Gardens Foundation. 

• Rowland, S.K., and Garcia, M.O., 2004, Southeast O'ahu Geology Field 
Trip Guide (http://www.higp.hawaii.edu/-scottlFieldguide/Seoahu4.pdf): 
Honolulu, 26 p. 

• Sterling, E.P., and Summers, C.C., 1978, Sites of Oahu: Honolulu, 
Bernice Pauahi Bishop Museum Press, 352 p. 

Materials 
• Materials for field trip are listed under Appendix 1. 
• Additionally, topographic maps of the Big Island are required for the post-

field trip activity. 
Instructional Procedures / Student Learning Activities: 
A) In advance of the fieldtrip: 
1) The class is divided into teams of three or four students. Each team is 
responsible for researching one field trip stop, and each team member should 
take on a specific role: 

• Geologist - researches the geological aspects of the site, such as its size, 
how it formed and how old it is. 

• Botanist - researches the plants in the area, including whether they are 
native, canoe or alien and for what they are used. 

• Cultural specialist - researches the cultural importance of the area, 
including place names and historical significance. 

• Communicator (optional) - gathers information from the rest of the team 
and makes a poster to communicate it to the class. 

2) The following concepts should be reviewed in advance of the fieldtrip: 
• Safety issues on field trips (including how to be safe in parking lots). 
• Hotspot volcanism and the formation of O'ahu from two shield volcanoes. 
• How to use a protractor. 
• How to calculate a rate (distance divided by time). 
• Cultural landscape in pre-contact Hawai'i (e.g., 10 ';, fishpond). 
• The ahupua 'a system. 
• Native vs. non-native vs. canoe plants. 
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B) Fieldtrip to Southeast O'ahu 
This fieldtrip includes 6 stops and should take about 6 hours (including a lunch 
stop). At each stop, the student team assigned to that location should first 
present their research, which the teacher will then build upon. Students should 
take notes at each stop in their field notebook. 

Stop 1) Pu'u 0 Kaimuki (park behind the Kaimuki fire station and climb to 
the summit) 

• Present an overview of the geology of O'ahu (this should be a review of 
material already presented in class): Several million years ago, two shield 
volcanoes grew from the bottom of the ocean and merged to form O'ahu. 
These volcanoes are Wai'anae (formed -4 to 3 million years) and Ko'olau 
(formed -3 to -2 million years ago), so Wai'anae was pretty much pau by 
the time Ko'olau came along. 

• Much later - but still a long time (tens to hundreds of thousands of years) 
ago - many small 'rejuvenation stage' vents opened up on Ko'olau. You 
are standing on one of them! Other examples of 'rejuvenation stage' vents 
are Koko Head, Koko Crater and Le'ahi (Diamond Head), which we will 
visit today. 

• KaimukT (lithe ki (ti) oven") is a shield volcano with a crater at its summit. 
The lava welled quietly out of the ground and flowed away in all directions. 
It is called a 'dry' eruption because there was no water involved. (Rowland 
& Garcia, 2004). 

• Discuss what the botanical landscape would have looked like in the 
viewable areas during the pre-Polynesian and Polynesian times, and 
contrast them with the contemporary landscape. Looking down the 
(wetter) west side of Pu'u 0 KaimukT to the WaikTkT lowlands, these would 
have been wetlands in pre-Polynesian times. During Polynesian times, the 
wetlands were converted to /0 'i and fishponds (both inland and offshore), 
which caused significant changes to the local botany (key canoe plants: 
taro and coconuts). The east side of Pu'u 0 KaimukT was relatively dry, so 
fewer changes occurred. During pre-Polynesian times, the Wai'alae 
ahupua 'a had intermittent streams. During Polynesian times, areas further 
east became fishponds (Wailupe, Paiko). 

• Discuss significant place names of the area (Kapahulu, Ka'auhelumoa 
[Kaau Crater], Mamala Bay, Maunalua Bay), including viewable ahupua 'a 
and their boundaries (WaikTkT, Palolo, Wai'alae) and their stories (see 
Sterling & Summers, 1978). Discuss how the loss of understanding of 
Hawaiian cultural knowledge over the years has influenced the way 
people interact with the land. 
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Stop 2) Diamond Head Road (park at one of the overlooks by the ocean) 
• Explain that Urahi (Diamond Head) is a tuff cone. Tuff is cemented ash 

(not lava). The rising magma encountered water and exploded into bits of 
ash, which later cemented to form tuff. 

• On a clear day, you can see Moloka'i toward the Southeast. Show the 
students a map of the major Hawaiian islands (Appendix 2) and ask them 
why the islands fall along a line. Motivate a discussion of hot spot 
volcanism and transport along the Pacific plate to the Northwest. Explain 
that when O'ahu formed, it was where the Big Island is. It gradually moved 
NW to where Molokai is, and then continued moving NW to its present 
location. Ask students to predict O'ahu's future location (Kaua'i) and to 
explain their assumptions (assuming it continues to move in the same NW 
direction). 

• Activity: How fast does O'ahu move? (use calculators): 
o Brainstorm the concept of a rate (distance divided by time). 
o Ask students what information they need to know to compute the 

average rate that O'ahu moved since it formed over the hotspot 
(distance from O'ahu to hot spot, age of O'ahu). 

o Distance from O'ahu to hot spot can be estimated from the map given 
in Appendix 2. The distance from NW O'ahu to SE Big Island is 
approximately 4 scale bars (= 260 miles = 16,4 73,600 inches). 

o The age of the oldest lavas on O'ahu is - 3.8 million years. 
oRate = - 4 inches/year (Divide 16,473,600 inches by 3.8 million years.) 

• Point out prevalence of invasive species (e.g., kiawe and various invasive 
grasses) and lack of native plants. 

• Talk about significance of ancient fisheries of waters off Le'ahi (Le'ahi 
means the brow of an 'ahl). Kuilei fishery was especially productive for 
reef fish. 

• Across the street, you can see bits of white coral in the ash layers, but it is 
not safe to look here. 

Drive down Kalaniana'ole Highway to Stop 3. You 'll pass several beach parks if 
a bathroom stop is needed. Otherwise, next bathroom stop is Stop 5 (Sandy 
Beach). 

Stop 3) Koko Crater (park at 'scenic point' on hill, just before Hanauma 
Bay). 

• Explain Koko Crater and Koko Head are made of tuff (not lava). Ask 
students if they think the eruption was wet (i.e., magma encountered water 
and exploded, like Le'ahi) or dry (like KaimukT), and have them explain 
their reasoning. Give them a few minutes to brainstorm in their teams. 

79 

Property of UH Manoa - Curriculum Studies



• Activity: Measure volcano slopes (need protractors) 
The purpose of this activity is to see that different types of volcanoes have 
different slopes. Shield volcanoes (e.g., Ko'olau or KaimukT) are made of 
lava; they have gradual slopes because it's hard to pile fluid lava up 
steeply. Ash vents (e.g., Koko Crater) have steeper slopes because it's 
much easier to pile up ash into a cone. 

o As a class, brainstorm how to measure the angle of the volcano slope 
(can measure either angle shown with a star) 

o One method could be to measure the angle that the volcano forms with 
the sky. If an oversized protractor is not available, tape a ruler to the 
base of the protractor to help students sight along it (i.e., the ruler 
should be horizontal and be held so it lines up with the top of the 
volcano). 

o Results for Ko'olau volcano should be -8-10° 
o Koko Crater is much steeper (25-30°) 

• Discuss how Hawaiians took advantage of the hydrologic systems on the 
Maunalua Bay area to create three major fishponds. (Explain as a general 
point that Hawaiians built fishponds where fresh water enters the ocean, 
as this is where algae grows). Maunalua Bay fishery was especially 
important because the broad expansive reef made it very productive. Point 
out Kuapa (an inland fishpond) and Paiko (offshore fishpond). 

• Koko (meaning blood) was the name of a small canoe landing on the 
Wai'alae side of Koko Head. It was named for the red earth, or for the 
blood of a man bitten by a shark (Pukui, Ebert & Mookini, 1974). 

Stop 4) Lana'i Lookout ('scenic point' just past Koko Crater Rifle 
Range) 

• Students should be given some time to make observations and draw what 
they see. 

• Visible are ash layers with bits of black (basalt lava) and white (coral). 
You can also see a layer of basalt lava capping the ash (by the ocean). 
The ash beds angle down toward the ocean. 

• Encourage the students to solve the puzzle of how this area formed. First 
there must have been basalt and coral before the ash formed (because 
bits of basalt and coral are included in the ash). Coral forms underwater 
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so the area must have once been submerged. How did the ash form? 
Well, think about Ufahi, Koko Crater and Koko Head (magma 
encountered water and exploded into ash). 

Stop 5) Sandy Beach 
• Lunch and bathroom stop 
• Discuss dune ecology. Point out strand vegetation (e.g. , naupaka & ilima) 

and discuss the importance of plants in holding sand dunes together and 
preventing erosion by wind and waves. This helps preserve the shoreline 
and prevents property damage. 

Stop 6) Makapu'u Overlook (park opposite danger sign; just before Sea Life 
Park) 

• Makapu'u (bulging eye) is named for the sister of Moikeha (a great chief 
who settled on Kaua'i), who made her home here (Pukui et ai, 1974; 
Sterling & Summers, 1978). It is also where Pele' s sister Hi'iaka landed 
on O'ahu to retrieve Lohi'au on her trek to Molokai (Roelofs & Gill, 1996). 

• Point out native plants such as 'ilima (fuzzy leaves with orange blossoms), 
the morning glory vine pa'O 0 Hi'iaka (skirt of Pele's sister), and the nehe 
(with yellow blossoms). These coastal plants secure the sand and help 
prevent wind erosion (Roelofs & Gill, 1996). 

• From here, you can see Manana ('buoyant') or Rabbit Island and Moku 
Hope ('island behind'). Both are 'rejuvenation stage' volcanoes. Present 
evidence that Ko' olau mountain once extended much farther offshore 
(make it a puzzle for the students to solve): 
o The lookout sits in a valley and there are rounded boulders just east of 

the parking area. This suggests river erosion, but how could the head 
of the river be offshore? 

o Look closely at the layers in the Ko'olau volcano: they dip onshore, 
indicating that the mountain once continued offshore. 

o Conclude: Ko'olau was once much bigger (gradual and catastrophic 
erosion took away a huge chunk of mountain). Recent sonar mapping 
shows huge deposits on the bottom of the ocean floor off O'ahu (and 
off the other islands also). 

• Allow the students to climb around and explore. They may find: 
o Old bunker 
o Lava rock with green olivine crystals (which crystallized out of the 

magma as the magma cooled) 
o A reddish-yellow contact between two different lava flows. 

C) Post- fieldtrip activity: Topographic maps 
• Explain how to calculate slope from topographic maps (rise over run). 
• Give each student team a topographic map of a volcano on the Big Island 

(such as Mauna Loa or KTlauea) and have them calculate the slope of one 
of the volcano's flanks. 
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• Ask the students whether they think the volcano is a shield volcano (such 
as Ko'olau) or a tuff cone (such as Koko or Le'ahi). Hint: compare with 
their field trip data. 

• Students then conduct library or Internet research to affirm or revise their 
conclusion. 

Assessment: 
• Student Team Research Reports (oral and/or written) 
• Field notebook (including drawings at Stop 4) 
• Post-fieldtrip activity. 

Extension: 
• If time permits, this fieldtrip can be extended to include Waimanalo, the H-

3 road cuts and the Nu'uanu Pali (Rowland & Garcia, 2004, Roelofs & Gill, 
1996) 

Acknowledgments: 
This field trip was adapted from field trips led by faculty at the University of 
Hawai'i in the Hawai'i Institute of Geophysics and Planetology and the 
Department of Geology and Geophysics (esp. Scott Rowland, Jeffrey Taylor and 
Mike Garcia). 
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Appendix 1: What to Bring 

Provided by Teacher: 
• Calculators (if students normally use them) 
• Protractors (oversized ones are ideal) 
• Rulers 
• Plenty of extra sunscreen 
• Plenty of extra water 
• Camera 

Provided by Student: 
• Water 
• Lunch 
• Sunscreen, sunglasses, hat 
• Rain jacket Gust in case!) 
• Sturdy shoes (such as hiking boots or tennis shoes) 
• Field notebook 
• Camera (optional) 
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Appendix 2: Map of the Major Hawaiian Islands 
(modified from http://www.csc.noaa.gov/crs/lca/hawaii/hi eight.htrnl) 

Note: scale and location of hot spot are approximate 

To convert 65 miles to inches, you need to know that 1 mile=5280 feet and 1 foot 
= 12 inches. 

65 miles x 5280 feet x 12 inches = 4,118,400 inches (or 4.1 x 1 06 inches) 
1 mile 1 foot 
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