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IV. Appendix IV:A Limu Education Awareness Curriculum- Instructor Version 

TIMELINE: 
Pre-Survey       10 mins  
Lesson 1: Socio-cultural Lesson   20 mins   
Lesson 2: Biological Lesson    20 mins 
Lesson 3: Renewable Energy Lesson   20 mins 
Post Survey       10 mins 
 
 

Lesson #1 : What is limu and why is it important for the Hawaiian Culture 
Socio-Cultural Importance of Limu  

 
Theme: Historical and cultural uses of limu; Hawaiian Nomenclature   
Lesson Time: 20 mins 
 
Purpose:  
Students will learn about some of the historical uses of limu and how it was culturally 
important for food subsistence, ritual and healing. Students will participate in a 
“Hawaiian Nomenclature” game that will help students identify Hawaiian names and 
explore the reason behind these naming systems. Finally, students will have a chance 
to consume local limu that is popular in the local market.  
 
Objectives:  

o Identify limu or algae native to the Hawaii 
o Identify native species by Hawaiian name and understand the names relationship 

to the limu  
o Learn about the different uses of limu such as popular limu to consume, which to 

use for cultural ceremony, and which species could be used for medicinal 
purposes.  

 
 
High School Next Generation Science Standards (NGSS):  
HS-LS4-D Biodiversity and Humans: Students will be get to experience  

hands on cultural importance and usages limu has in Hawaiʻi.  
 
 
Activity 1: WHAT IS LIMU?  
 
Definition: “Limu can be defined as a general name for all kinds of plants living under 
water, both fresh and salt, also algae growing in any amp place in the air, on the 
ground, on rocks and on other plants”  
 

Limu Lesson- spreading awareness about the socio-cultural, biological and renewable properties of limu in Hawaiʻi
  Created by Evelyn Braum, UH Mānoa N.R.E.M. Master’s Student 
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Native Hawaiians had an intimate relationship with their marine environment… 
Ex: Loko iʻa; Purposely cultivated limu to sustain both fish and human diets    

 
Important Historical uses of Limu:  

● Food  
● Medicine (Laʻau lapaʻau) 
● Ceremony  

 
 
Activity 2: Historical Land Tenure  
 (Figure to the right) 

 
 
Activity 3: Hawaiian Nomenclature 
Match the limu to the HWN description... 
 
As a group; try to identify the limu by the 
following characteristics to help you learn some 
of the common limu species in Hawaiʻi…. 
 
Based off of the Hawaiian name/description I 
tell you, try to identify the species I am talking 
about.  
As a group chose which species you think it is, then wait for me to tell you to hold your 
card up.  
PLEASE DO NOT CHEAT!  
 
 
Activity 4: Limu Taste Testing 
 
*Pass out “Pickled Ogo” and explain how this is a popular “pickled” dish that was 
popular in the Japanese culture. The Ogo inside is usually Limu Manauea and has been 
grown locally in tanks since we can no longer commercialize naturally grown limu from 
the environment.  
 
 

Lesson #2 : Why is limu important for the environment? 
Biological-Ecological Importance of Limu  

 
Theme: Ecological benefits and evolution of limu   
Lesson Time: 20 mins  
 
Purpose:  
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Students will learn about the ecological function of limu by understanding the role it 
plays for the rest of the ocean ecosystem. Students will identify where a few popular 
native species would thrive in the ecosystem based on their evolutionary morphology. 
Students will also learn the different roles limu plays within a marine ecosystem.  
 
 
Objectives:  

o Characterize where limu would thrive based on ecological characteristics of the 
species and the environment  

o Learn the different ecological roles limu plays in the environment 
 
High School Next Generation Science Standards (NGSS):  
HS-LS2-5 Develop a model to illustrate the role of photosynthesis and  

cellular respiration in the cycling of carbon among the biosphere,  
atmosphere, and geosphere.  

 
 
Activity 1: Limu Morphological Characteristics & their Environment  
 
Common Limu Species in HI Activity: 

 
As a group; try to identify the limu by the following characteristics to help you learn 

some of the common limu species in Hawaiʻi…. Based off the phenotypic or physical 
characteristics of the limu; try to sort the limu into “zones” they would commonly be 

found- i.e. Brackish- intertidal (depends on the tide), subtidal (below the low tide mark) 
and the reef flats (coral rubble and high wave action)  
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Activity 2: Explore the different ecological functions that limu plays within the 
environment  

Why is Limu so Important?  
 

● Habitat & food for aquatic ecosystems 
● Chemical Sequestration (photosynthetic)  
● Biological Indicator  
● Economically beneficial 
● Culturally significant 
● Can be converted into biofuel 
● Helps form the coral reef foundation 

 
 

Ecological Threats and Potential Solutions to use Limu as Biofuel in the Future  
Lesson #3: Threats & Future Solutions- Renewable Energy  

 
Theme: Threats facing our coastal ecosystems & potential solutions such as biofuel 
Lesson Time: 20 mins 
 
Purpose:  
Students will learn about the threats facing our coastal ecosystems and how these 
threats affect the natural ecosystem. Students will compare Hawaii's land-use today 
with the past and see how these changes affect the marine ecosystem. Students will 
then learn about the potential to address these threats by exploring the possibility of 
turning limu into a renewable energy resource or a source of “biofuel”.  
 
Objectives:  

o Identify threats facing our coastal ecosystems by identifying the different land-
uses of today versus the past 

o Students will learn about popular invasive species that have been introduced to 
Hawaii  

o Students will explore the possibility of turning limu into a renewable energy 
resource by participating in a “Biofuel Transesterification Lab” 

 
High School Next Generation Science Standards (NGSS):  
HS-LS2-7 Ecosystem Dynamics, Functioning and Resilience: Design,  

evaluate, and refine a solution for reducing the impacts of human 
activities on the environment and biodiversity 
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Activity 1: Introduction of invasives and their impact 
 

 
Go over common invasive species that have been introduced to Hawaii, then go over 
the impacts these can have- including a monotypic environment. Then go over other 
anthropogenic impacts such as creating impermeable surfaces, creating more 
pesticides/fertilizers to enter the water cycle and how we have decreased the 
groundwater input. Compare a map from today (Ex. from Google Earth) and compare to 
“Lesson 1 - Traditional Ahupuaʻa” figure to compare land changes that have occurred 
over time.  
 
Activity 2: Lab- Extracting lipids from limu to create biofuel 
 
Go over background information on renewable energy and biofuel:  
 
Non-Renewable Resource: “existing in finite quantity; not capable of being 
replenished.: "they realized that oil was nonrenewable, polluting, and expensive" 
 
Renewable Energy Resource: “not depleted when used.: "a shift away from fossil fuels 
to renewable energy" 
 
Biofuel: A fuel produced from biomass. The two most common types of biofuel are 
bioethanol and biodiesel.  

Bioethanol: An alcohol based biofuel, typically produced from starch and sugar crops, 
such as wheat, corn, barley and sugar beet or cane, and blended with petrol for use in 
motor vehicles. 
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Biodiesel: An oil based biofuel, typically produced from vegetable fats, such as 
rapeseed, sun ower seed, soya bean and palm oil, and blended with conventional diesel 
for use in motor vehicles. 

Biofuel: A fuel produced from biomass. The two most common types of biofuel are 
bioethanol and biodiesel. Biofuels are also distinguished by the type of feedstock from 
which they are produced as first, second and third generation: 

● First generation biofuels (also referred to as ‘conventional’ biofuels): Biofuels 
produced from food or animal feed crops. Bioethanol is obtained by microbial 
fermentation of sugars from sugar- or starch-based crops, such as sugar cane, 
sugar beet, corn and wheat.  

● Second generation biofuels (also referred to as ‘advanced’ biofuels): Biofuels 
derived from dedicated energy crops (eg. Miscanthus, switchgrass, short rotation 
coppice and other lignocellulosic plants), agricultural residues, forest and 
sawmill residues, wood wastes and other waste materials (eg. used cooking 
oil and municipal solid waste).  

● Third generation biofuels (also referred to as ‘advanced’ biofuels): Biodiesel 
produced from micro/macroalgae through conventional transesterification or 
hydro-treatment of algal oil. 

Transesterification Lab  
Supplies:  

● 10 mL of extracted limu oil 
● 15 mL Sodium Hydroxide 
● 45 mL distilled water 
● 5  mL Isopropyl alcohol (99%) 
● Fire-proof container (ex: candle holder)  
● Long-lighter  

Teacher Prep:  

For 3 Groups: 

Catalyst Solution  

Prepare 15 mL of Sodium Hydroxide to a 250 mL beaker. Add 3:1 ratio of distilled 
water- 15 mL Sodium Hydroxide: 45 mL of distilled water. Mix thoroughly; stand away 
from solution making sure not to inhale.  

For Oil Extraction:  
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Collect one gallon Ziploc of limu; blend in a blender and let set for a few days. If time is 
limited; take grinded limu and centrifuge for one minute on high speed. Extract oils from 
the top of the centrifuged solution.  

Transesterification  

Biodiesel is produced by transesterification, whereby lipids (oils and fats) in edible 
oil, such as palm, soybean and rapeseed, are reacted with alcohol (ethanol or 
methanol).  

Reminder! Lab Safety: Goggles, gloves and apron 

*DO NOT INHALE ANY CHEMICALS  

Directions on how to convert limu into biodiesel: 
1. Fill the bottom of glass with >1 cm of algae oil 
2. Poor 1 tsp of Sodium Hydroxide; mix 

3. Add 4 mL of ethanol 
4. Mix solution 

5. Request assistance to light your limu candle   
6. Time how long stays ignite. Blow out your candle within 3 

minutes of ignition.  
*The ignition of the solution is a demonstration of energy 
successfully being converted into biodiesel/fuel   
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Activity 3: Pros and Cons of Using Limu as a Biofuel Resource & Closing 
Thoughts... 
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V. Appendix V: Student Surveys  
Appendix V:A  Student Pre/Post Surveys. The first 15 questions are to evaluate student’s knowledge on limu and 

the likert scale questions are designed to measure student’s attitudes. Pre/Post surveys were the same except the last 

three questions included at the end of the survey.  

Limu Education Awareness Project Student Survey  
 

Please answer the following to the best of your ability. All answers are anonymous. Mahalo!  
 

1. Where can you find limu growing? 
a. Tide pools  
b. On top of rocks  
c. In the forest  
d. All of the above 

 
2. Another name for limu wāwaeʻiole?  

a. Cat’s foot 
b. Dark limu  
c. Rat’s Foot 
d. Rat’s hand  

 
3. Historically, Hawaiians used limu for the following:  

a. Food 
b. Medicine  
c. Ceremony  
d. All of the above  

 
4. Which limu is most commonly used for a “hoʻoponopono” ceremony? 

a. Limu palahalaha  
b. Limu kala 
c. Limu ʻeleʻele 
d. Limu wawaeiʻiole 

 
5. A “green grass-like” limu such as limu ʻeleʻele can commonly be found in the: 

a. Brackish Zone 
b. Intertidal Zone 
c. Tidal Zone 
d. Coral Reef Zone 

 
6. All of the following are roles limu play in the ocean environment, EXCEPT?  

a. Carbon Sequestration 
b. Perform Respiration  
c. Food for herbivores 
d. Can create corals 

 
7. What are the different classification colors for limu?  

a. Green, brown, and red 
b. Green, brown, and yellow  
c. Blue, red, and brown 
d. Brown and green only 

 



 

38 

8. “When a body of water becomes overly enriched with minerals and nutrients [which results in] 
excessive growth of plants and algae”, this is called: 

a. Mineralization 
b. Neutralization 
c. Desalination 
d. Eutrophication 

 
9. What excess nutrients cause eutrophication? 

a. Nitrogen 
b. Oxygen  
c. Sodium  
d. Carbon  

 
10. Which of the following limu is invasive? 

a. Ulva fasciata 
b. Grateloupia filicina 
c. Asparagopsis taxiformis 
d. Gracilaria salicornia 

 
11. What is environmental biotechnology? 

a. The exposure of pesticides beyond regulation 
b. The illegal spreading of GM crops  
c. The development, use and regulation of biological systems  
d. Using organisms in the environment to run technology  

 
12. What are common sources of biofuel? 

a. Corn  
b. Sugarcane  
c. Algae or “limu” 
d. All of the above  

 
13. What do you have to extract from the limu in order to create a fuel source?  

a. Water 
b. Oil 
c. Carbon  
d. Oxygen  

 
14.  All are examples of how limu is a great source of biofuel expect for the following: 

e. Itʻs renewable  
f. A small amount of limu can extract a lot oil  
g. It’s a very accessible resource  
h. It requires very little input to grow  

 
14. Limu can be used as a potential fuel source in the future.  

a. True 
b. False 

 
How has participating in these limu lessons influenced you? (Likert) 

 
(1) Strongly do not agree  (2) Do not agree  (3) Neutral  (4) Agree (5) Strongly Agree  

 
I feel confident I know what limu is and how it plays a role in ecosystem.  
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1  2  3  4  5 

 
Iʻm likely to share what I know about limu with others.  

1  2  3  4  5 

 

I feel like limu is a valuable cultural resource in Hawaiʻi.  

1 2 3 4 5 
 

I care about limu and would like to be apart of restoration efforts that help mitigate pollution and invasive 
limu from spreading.  

1  2  3  4  5 

 
After participating in this study, I plan on going into some kind of environmental field for my future career 
(i.e. science, politics, education, etc.)  

1 2 3 4 5 
 
 
Short Answer:  
 
Summarize what you know about limu in 2-3 sentences: 
 
Post-Survey Short Answer Questions (in addition): 
 
What did you learn from participating in this lesson? Can you summarize what you learned/found most 
important following your participation in this lesson (2-3 sentences).  
 
Any suggestions to improve this lesson?  
 
Other comments:  
 
 
 
VI. Appendix VI: Limu Expert Interview Questions 

Limu Expert Interview Questions  

1. Can you please tell me your name and where you are from?  

2. How long have you lived in Hawai’i? 

3. Can you tell me how you got interested in limu?  

4. Was there someone who mentored you or taught you everything you know about limu? Can you tell me about this person and where 

they might’ve learned their ‘ike from? 

5. How long have you been studying limu? 

6. Do you know any special stories or mo’olelo involving limu? 

7. Which limu species is your favorite? Why?  

8. If you could list the top 3 “most important” limu, what what it be and why?  

9. How do you use limu? Do you use it for ceremony or for any medicinal purposes?  


