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Hawai‘i Island Meaningful 
Environmental Education for Teachers

Funded in 2015–2016 by the NOAA Bay Watershed Education and Training (B-WET) Program, The Kohala 
Center’s Hawai‘i Island Meaningful Environmental Education for Teachers (HI-MEET) program trains and 
supports teachers to conduct relevant outdoor research experiences with their students through field research 
activities aligned with Common Core and Next Generation Science Standards. 

Professional development credits were available for teachers through the Hawaii Department of Education for 
participating in workshops including:

Workshop 1: Introduction to the HI-MEET program, climate change and environmental education, developing 
research questions, systems thinking, field data collection techniques, aligning field research with Common Core 
and Next Generation Science Standards.

Workshop 2: Coastal and forest field experiences to model observation and data collection techniques at Paniau 
Beach Park and Koai‘a Tree Sanctuary. Climate change impacts to coastal ecosystems talk from The Nature 
Conservancy.

Workshop 3: Data analysis workshop and research report writing with students.

Workshop 4: The program culminated in the Hawai‘i Island Environmental Education Symposium on May 5, 
2016, at which teachers and students shared the findings of their research projects, learned from each other, and 
participated in focus-group surveys at the end.

The Kohala Center provided technical, logistical, and programmatic support to classroom teachers throughout the 
program. Teachers and their students designed, created, and implemented outdoor research projects in ecosystems of 
their choice. This booklet contains the students’ presentations and videos shared at the May 5th Symposium.

This program would not be possible without the generous support of the following people and organizations who 
provided teacher professional development training sessions, classroom presentations, field trip teaching support, 
financial support, and loaned field research equipment for the program:
Cheyenne Perry, Mauna Kea Watershed Alliance
Dr. Anne Kennedy, Kennedy Education Collaboratory 
Dr. Lois-ellen Datta
Cindi Punihaole and Melora Purell, The Kohala Center 
Rebecca Most, Cecile Walsh, and Chris Peters, The Nature Conservancy
John Kahiapo and Dena Sedar, Hawaii Department of Land and Natural Resources
Pelika Andrade, Maria Derval ‘Didi’ Diaz-Lyke, and Lisa Ferrentinos, University of Hawai‘i Sea Grant College Program
Lance Tominaga, Three Mountain Alliance
Franny Brewer, Big Island Invasive Species Committtee
Jamison Gove, Nakoa Goo, and B-WET Program staff, National Oceanic and Atmospheric Administration
Diana Hillestad and Greg Doppmann, W.M. Keck Observatory
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What Invertebrates Hide Under The 
 Nursery Logs? 

By: 
 Alexander Laros, Kai Selman and Jon Kuyper 

Purpose 
The purpose is to find what the most common invertebrate to Kalopa is.  
 

Hypothesis 
We thought the most common Invertebrate would be the Armadillidiidae, also 
known as a pill bug or roly poly.  
 

Background 
Kalopa State Park is a lodging and camping park with a 0.7 mile loop trail in a 
native ‘ohi'a forest at 2000 ft elevation.  Kalopa is known for its very old ‘ohi’a 
forest.  Nursery logs are a big part of the Kalopa ecosystem.  Nursery logs are 
large decaying fallen trees that provide support and shelter for other plants and 
invertebrate.  They are covered in mosses and ferns which help accelerate the 
decaying process of the log.  Invertebrates are animals that neither possess nor 
develop a vertebral column.  Some common invertebrates that you might notice 
at Kalopa, are Earthworms, Earwigs, Spider, slugs and Armadillidiidae, also 
known as a pillbug or roly poly.  
 

Variables 
Independent  = Logs we looked under at Kalopa 

 

Dependent  = What type of invertebrate we found 

 

 Constant  = Time we spent at each log looking for result 
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Methods 
Materials = 
2 magnifying glasses 
1 dissecting jar 
3 cameras 
1 map of Kalopa 

 
Procedure = 

1. First, we went in the forest to locate a nursery log to dissect 
2. Then we take out the materials 
3.  Lift over the log and look inside of and around it to find invertebrates or 

bugs 
4. Lift up the log to put it back into the original position in which we found it 

 

Results 
Amount of Specimens under each log 

Specimens Tallies 

Earth Worm 23 

Slugs 9 

Spiders 12 

Earwig 7 

Centipede 1 

Larva 1 

Rolly Polly 1 

Aphid 1 

Caterpillar 1 

Grasshopper 3 

Lady bug 1 
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Discussion 
Our hypothesis was incorrect.  We thought that there would be a lot of 
Armadillidiidae, also known as a pill bug or roly poly, but in the end there was 
only one.  Our research question was, what is the most common invertebrate 
underneath the nursery logs at Kalopa?   As you can see in the results, the most 
common invertebrate was the earthworm.  We found 23 earthworms in our time 
at Kalopa.  As well as, 9 slugs, 12 spiders, 7 earwigs, and much more. 
 
One problem was, trying to get the insects into the dissecting jar.  We attempted 
to get a Earwig and a spider in the dissecting jar, but it was too squirmy.  Another 
problem we had at the beginning was trying to find a nursery log that was good 
enough to dissect.  Those were the only problems we had during the project. 
 

Conclusion 
We learned a lot about nursery logs, like there are a lot of bugs under them and 
they are home to a lot of Invertebrates.  We also learned that this area of nature 
is very different from the other forests around the world.  An ‘ohi’a tree grows a 
meter in diameter every 1000 years.It is a one of a kind forest.  
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Kalopa Lab Report 
Ethaniel Wilson  

 Chris Hodges 
Period A 7C 

3/6/2016 
 

Experimental Question: In the trail of Kalopa what is the top 10 most predominant flora?  
 
Hypothesis: We believe that the most predominant flora is Oʻhia 
 
Materials: 

● Eyes 
● Pencil 
● Paper 
● Photo Id Book 
● Clipboard (recommended) 

 
Procedure: 

1. Every 20 paces look left and right and then take 5 paces to the left and to the right and 
record the amount and type of species there. 

2. Stay on the path and record both ways, in and out of the trail 
3. Record using tallies (1 tally= 1 of that species) 
4. Record data/graph to see which tree/plant/flora is more dominant or common in that area. 

 
Variables: 
Independent Variable: Location 
Dependent Variable: Number of plants 
Constants: 

● Staying on trail 
● materials 

 
Results: 
 

 

Type Frequency  

Guava Strawberry 24 

Oʻhia 24 
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Kopiko 146 

Strangler Fig 15 

Palapalai Fern 82 

Sword Fern 81 

Hapuʻu Fern 30 

 Pilo  0 

Kōlea 7 

Hanana 0 

 
 

 
 
 
 
Discussion:  
We believed that the most predominant flora is Ohʻia. My hypothesis was not supported by the 
data. What appeared the most was the Kopiko tree, but that makes sense as with our range into 
the forest of five steps on each side of the path allowed for the Kopiko to be seen more, the fact 
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that some ferns we could not figure how their quantity. So I believe that Kopiko is still the most 
even if only we had a better way to count ferns without damaging them.  
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Isaiah Clarry  
 Noah Balaam 

 
NonNative plants in Kalopa? 

Purpose: To find the ratio between non native and native plants in a specific area of Kalopa 
Park. 
 
Hypothesis:  There will be more native than non native plants in the forest.  
 
Background: Kalopa is a government park made for the purpose of preserving native flora and 
fauna. We thought this would be a good experiment because we wanted to know if the Forest 
should really be called a native plant forest.  
 
Materials: 150 meter transect line, pencil, waterproof paper, plastic clipboard,  
 
Variables: Independent: Kalopa 

     Dependent: Whether the plants were native or non native 
     Constant: Sampling protocol 
  

 
 
Procedure: We pointed in a random direction and walked 50 steps then laid the transect 40 feet. 
We wrote down the vegetation near the transect and determined whether they were native or 
nonnative every two feet. Then we repeated this four times.  
 
 
 
Results: 

Ratios of 
Native and 
Non Native 
plants 

Transect 1 Transect 2 Transect 3 Transect 4 Total 

Native 8 9 14 6 37 

Non Native 7 6 1 9 23 

Final Ratio 1.6 native plants for every 1 non native plants  
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Discussion: Our results did match our hypothesis the plants at Kalopa mostly native. You can 
tell this is true because there was more native plants. To get better results we could have made 
a really long transect or we could use a lot more transects to make the data even more reliable.  
 
Conclusion:  I think the experience at Kalopa was good because we got to design our own 
experiment and we got to learn a lot about the history of the place. The only thing that made this 
experience undesirable was that it rained and made the data collecting experience not 
enjoyable. We were able to make it a bit better by turning the data collection into a game and 
shouting the results. I really liked getting real life experience in the field and we found  out 
Kalopa does live up to its name of being a native forest.  
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Hui Pu’ukapu - Papa 7 
Kumu Mahina Patterson 

School Year 2015 - 2016 
  

Research Report: Honokaia Restoration Project 
 

I. Background Information: 
 

 A significant contributor to livestock production since the introduction of cattle to 
Hawai‘i, land use in Waimea (Hawai‘i Island) is largely dedicated to ranching.  As a 
result, pasture is all that remains of areas once dominated by native forests.  As we 
move forward as a community towards sustainability, we need to rethink our current 
practices and develop innovative solutions to achieve our goals.  While cattle ranching 
will always continue to be important culturally and economically, native plants and trees 
can play a beneficial role in this agricultural system as well.  Native plants and trees can 
serve as windbreaks, natural animal shelters, natural water collectors, additional 
agricultural crops, and even small scale restoration sites.  To explore this idea further, in 
Spring 2015, Hui Pu‘ukapu (middle school) of Kanu o Ka ‘Āina, in partnership with the 
Bertelmann ‘ohana, Hawaiian Homelands lessees, began a small-scale restoration 
project of two acres of pastureland in Honokaia, an ahupua‘a of Āhualoa, Hāmākua.  
The Seventh-grade class of Hui Pu‘ukapu has continued to lead this project through the 
current school year of 2015 – 2016.   
   

II. Purpose: 
  

 The purpose of this project is to establish approximately 200 native plants of 
varying species specific to Honokaia area in two acres of pastureland set aside for native 
plant restoration. 

 
III. Materials: 

 
ü Sickles 
ü Mattocks 
ü Dibbles 
ü Native plant seedlings 
ü Bamboo 
ü Gloves 
ü Stakes 

 
IV. Methods: 

 
1. Use sickle to clear a planting circle at least 2 ft. in diameter. 
2. Use mattocks/dibble to plant native seedlings. 
3. Mark/tag each individual plant using ID materials. 
4. Record out-planting data (plant species, ID #, date, height, health condition, additional 
observations.) 
5. Return monthly for maintenance, data collection at least once every three months. 
6. Use out-planting data analysis to guide future actions. 
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V. Data/Results:  

 
We began analyzing our 

data using Google sheets, after 
entering our data we created 
graphs of various aspects of our 
reforestation research. The first 
graph (pictured on the right) 
shows plant condition change 
overtime. At the beginning of this 
year the majority of the plants 
were in poor or fair conditions. 
We hypothesize that initial out-
plantings were in poor condition 
even before they were planted. 
In December 2015 and January 
2016 we out-planted healthy 
Koa seedlings. This is reflected 
by the increase of plants in good 
condition.  

The second graph 
(pictured on the right) shows 
percent survival by species 
overtime. We’ve planted a 
variety of species overtime 
including Hō‘awa, ‘A‘ali‘i, Koa, 
Māmane, ‘Ōhi‘a Lehua, Pilo, and 
‘Iliahi. We’ve found that Koa had 
the best survival rate.  

The last graph (pictured 
on the right) shows plant 
species composition. As 
mentioned earlier Koa now 
comprises the majority of our out 
plantings. 

 
 
 
VI. Conclusion: 

 
In just one year, over 200 native plant species have been out-planted by students 

and families of KANU. Koa is our most dominant species.  Within six months Koa 
requires little to no maintenance because of its rapid growth capabilities. In the future we 
hope to continue to expand our project increasing plant type and diversity. 
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 Rat Lungworm Report 
Kanu o ka ‘Āina Senior Class 2016 

 
● Abstract:   

○ Rat lungworm is a serious problem here in Hawai’i. The authors of the studies 
had collected data from September 2015 to January 2016. The purpose of doing 
this project is to exterminate the risk of rat lungworm at Kauhale ‘Ōiwi o 
Pu‘ukapu. The procedure of this project is to collect snails and put them in a 
gallon jar with a salt water mixture. It is important to use gloves or chopsticks to 
pick up snails. It is also very important to log all the data while collecting snails.  

 
● Purpose: 

○ To become educated on the dangers of Rat Lungworm Disease to try and prevent 
any members of our school and community from getting sick.   

 
● Essential Question: 

○ What is the extent of the snail population at Kauhale ‘Ōiwi o Pu‘ukapu, and do 
they pose a health risk to the students and faculty? 

 
● Hypothesis: 

○ If the snail population at Kauhale ‘Ōiwi o Pu‘ukapu is infected by the rat 
lungworm disease then the risk of someone catching the disease is very high. 

 
● Background Information: 

  Angiostrongyliasis, also known as Rat Lungworm, is a disease that affects the 
spinal cord and the brain. It is caused by a roundworm parasite (parasitic nematode) 
called Angiostrongylus cantonensis. This parasite is only found in rodents, however, 
infected rodents pass the worm’s larvae through their feces. Slugs, snails, and certain 
animals, including frogs, land crabs, and freshwater shrimp, can be infected by 
consuming the larvae. Such animals, are considered the intermediate hosts. Humans can 
also be infected with the disease if they ingest raw or undercooked products that bears the 
infection. The first documented case of RLWD internationally was in China in the 
1940’s. The first documented case in Polynesia was in the 1960’s.  

This infection can cause severe (and sometimes permanent) negative effects to the 
body. It can cause a rare type of meningitis (eosinophilic meningitis). Some infected 
people don’t have any symptoms. Some may only experience mild symptoms and others 
may have severe symptoms.  Symptoms can include severe headaches, stiffness of the 
neck, tingling or painful feelings in the skin, nausea and vomiting. Symptoms normally 
start 1 to 3 weeks after exposure, but can range from 1 day to 6 weeks because each case 
varies. Usually the symptoms last between 2-8 weeks and in some cases it has been 
reported to last longer.  
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● Snail Life Cycle: This diagram shows the life cycle of the average garden snail, the 

variety we are collecting. 
 

 
http://bioweb.uwlax.edu/bio210/2011/allsop_dani/reproduction.ht 
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○ Cycle of Rat Lung disease: 

 
http://entnemdept.ufl.edu/creatures/nematode/rat_lungworm.htm 

 
 
 
 
 
 
● Materials: 

○ “Slug Jug” One gallon size jar 
○ Water  
○ 1 1/8 cup of sea salt 
○ Tongs 
○ Chopsticks 
○ Latex gloves 
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○ A notebook to keep data 
○ Pencil 

 
● Procedures: 

○ Use any empty container for gathering snails. 
○ Fill container halfway with water. 
○ Add salt to container (1 1/8 cup of salt to ½ gallon of water.)  
○ Gather snails and drop them in the slug jug (use gloves while gathering. Makes 

sure you cover the jug after every gathering session.) 
○ Keep a tally of how many snails and slugs are collected. 
○ Identify species of snails if possible. 
○ Snails will die due to contact with salt. 
○ Empty container in designated area (Caution: Saltwater solution will kill plants) 
○ Repeat process once a week or as often as needed. 
○ Later, compare your data that you have collected and see how effective your 

eradication was to see what you could do better or be more efficient. 
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● Data Analysis/Results: 

 

Shelter type Captured Species # Captured Kanu Total 
Count 

URL 

Cardboard 176 ARI INT 10 3,145 https://docs.googl
e.com/spreadsheet
s/d/1PZ0SpYim24
sSVYPUAhPLsux
VQB5zfiGZIMl79
wzVE38/edit#gid
=0 

Mesh 10 COR ASP 3,106   

Plastic 11 DER LAE 251   

Reflective 57 Flatworm 4   

Wood 171 MEG STR 1   

Other 2,990 PLA MAN 34   

  Snail 8   

  VER CUB 1   

 
 
(22 snails tested out of 3,415) 
 

Species Number of snails collected Number of snails with RLW 

Deroceras laeve- Marsh laeve 6 0 

Cornu aspersum- European 
garden slug 

16 0 

KANU campus 3,415 0 
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(Data graph from Kay Howe) 
 
 
● Conclusion: 

○ In conclusion, based on the snail samples that were tested at the University of 
Hawai‘i at Hilo College of Pharmacy, the Rat Lungworm disease does not infect 
the snails at pu'ukapu. Out of the 3,415 samples collected, 22 of the Marsh laeve 
and European garden slugs tested negative for Rat Lungworm disease.  The 
results show that the risk of catching this disease from Kauhale ‘Ōiwi o Pu‘ukapu 
very minimal. Although, due to a limited amount of samples tested, our data is 
inconclusive.     

 
● Bibliography: 

○  Disease Outbreak Control Division. (n.d.). Retrieved April 05, 2016, from 
http://health.hawaii.gov/docd/dib/disease/angiostrongyliasis/  

○ Rat lungworm hawaii -http://www.malamaopuna.org/ratlung/needtoknow.php 
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○ Scott Plunkett & Kanu o ka ‘Āina 6th grade class 
○ KiTeya Belford-Smith  
○ University of Hawai‘i at Hilo 
○ Ryan Perroy 

 
● Follow up question(s):  

○ How long does the rat lungworm disease stay in the snails? 
○ How long does the rat lungworm disease stay active? 
○ What are the cure/treatment options for those diagnosed with rat lungworm? 
○ What are the ways you can spot rat lungworm?  
○ What are ways you can avoid getting rat lungworm? 
○ Does eradication of asian garden snails from the campus influence the ecosystem? 
○ Is rat lungworm transmitted another way besides through snails (blood, skin 

contact, etc.) 
○ If Kanu’s campus is infected then what are some safety precautions we will need 

to take? 
 
Snail Facts  
● Bradybaena similaris: Asian tramp snail 
● Family-Bradybaenidae 

● Native Range -Bradybaena similaris: Southeast Asia Fruticicola fruticum: Central and 
Eastern Europe, and Asia 

● Located 
○ North America: 

■ U.S.: southeastern U.S. including Alabama, Florida, Louisiana, 

Mississippi, Texas 

○ Central and South America 

○ Pacific Islands: Hawaiian Islands 

○ Caribbean: Puerto Rico, Jamaica 

○ Europe  

○  Australia 

○ Asia 

○ Africa 
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Snail Collection Manual 
‘Ōkupu i ke ao Lamakū- 2016 Senior Class of Kanu o ka ‘Āina 

 
● Rat Lungworm: A disease that causes severe (and sometimes permanent) negative 

effects to the body. 
○ Scientific Name: Angiostrongylus cantonensis 

 
● Purpose: To become educated on the dangers of Rat Lungworm Disease and to try to 

prevent any members of our school and community from becoming infected.  
 

● Background Information: 
  Angiostrongyliasis, also known as Rat lungworm, is a disease that affects the 
spinal cord and the brain. It is caused by a roundworm parasite (parasitic nematode) 
called Angiostrongylus cantonensis. This parasite is only found in rodents. However, 
rodents with the infection can pass the larvae of worms in their feces. Slugs, snails, and 
certain animals, including frogs, land crabs, and freshwater shrimp, can be infected by 
consuming the larvae. Such animals, are considered the intermediate hosts. Humans can 
be infected with the rat lungworm disease if they ingest raw or undercooked products that 
bears the infection.   

This infection can cause severe (and sometimes permanent) negative effects to the 
body. It can cause a rare type of meningitis (eosinophilic meningitis). Some infected 
people don’t have any symptoms or only have mild symptoms and others may have 
severe symptoms.  Symptoms normally start 1 to 3 weeks after exposure, but can range 
from 1 day to 6 weeks because each case varies. Usually the symptoms last between 2-8 
weeks and in some cases it has been reported to last longer. 

 
● Symptoms of Rat Lungworm: 

■ Usually begins with a severe headache  
■ Stiffness in the neck 
■ Fever 
■ Joint pain  
■ Fatigue 
■ Nausea 
■ Itchy skin  
■ Extremely sensitive skin 
■ Memory loss 
■ Loss of muscular coordination 
■ Waves of body temperature fluctuations 
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● Snail Life Cycle: This diagram shows the life cycle of the average garden snail, the 
variety we are collecting. 

http://bioweb.uwlax.edu/bio210/2011/allsop_dani/reproduction.ht 
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● Cycle of Rat Lung Disease: 

  
http://entnemdept.ufl.edu/creatures/nematode/rat_lungworm.htm 
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● Materials Needed 

○ “Slug Jug” One gallon size jar with wide mouth 
○ Water  
○ 1⅛  cup of sea salt 
○ One cap full of Clorox© bleach (to cover up the smell)  
○ Tongs or chopsticks 
○ Latex gloves  
○ Pencil 
○ A notebook to keep data 

 
● Procedure of eradicating snails: 

○ Use any empty container for gathering snails. 
○ Fill container halfway with water. 
○ Add salt to container (1 cup of salt to ½ gallon of water.)  

■ Tip: Add one cap full of Clorox bleach into the container to ease smell 
○ Gather snails (use gloves, tongs and/or chopsticks while gathering.) 
○ Keep a tally of how many snails and slugs are collected. 
○ Identify snails if possible. 
○ Empty container in designated area (Caution: Saltwater solution will kill plants.) 
○ Repeat process once a week or as often as needed.  

 
● Safety Precautions: 

○ Wear gloves at all times while doing snail collection to reduce the chances of 
coming into contact with the snails or any of their excretions which could 
potentially harbor bacteria or possibly even worse, such as Rat Lungworm. 

○ Be sure to wash your hands thoroughly with soap and water after you finish 
collecting. 

○ Refrain from touching your eyes and mouth while doing snail collection.  
 
 

● Links to Identify Snails and Slugs: 
- http://www-personal.umich.edu/~daviscj/snail%20key.html 
- http://www.ctahr.hawaii.edu/oc/freepubs/pdf/FST-39.pdf  
- http://www.discoverlife.org/mp/20q?guide=Molluscs  
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Ideas for improving Kealakehe High School’s Storm flooding 
 
Purpose: 
To create ideas to prevent flooding to occur in the town of Kailua Kona 
 
Geography:  
Kailua Kona is a town located on the North Kona District of the island of Hawaii. 
Approximately 39.7 square miles and with a population of 12,500 residents. It is 
the center of the commerce of the tourist industry on West Hawaii. On the 
geographical aspect of Kailua Kona, the temperature usually stay in between the 70 
degree range to the 85 degree range. The landscape is mostly lava rock and dried 
landscapes out of town. There aren’t any major streams or rivers. 
 
Hypothesis: 
Storm prevention designs throughout the school would be beneficial for the 
community to make it safer and better for the environment  
 
Methods: 
Some of the methods that could be used to determine the comparison of a town 
with storm prevention methods to a town that doesn’t have storm prevention 
methods would be: 
~ To check if the town’s sidewalks/pavement has pervious pavement 
~ Look for any methods of rain gardens set in up in possible flood areas 
~ Look for any edible plants or trees around the campus 
~ Have rain gutters to draw the water from the grassy areas to reduce muddy or 
slippery areas 
 
Conclusion: 
In conclusion having these methods to prevent a storm flooding will be beneficial 
for the school and community because not only will these methods be useful for 
preventing future flooding during the rainy season, but it will also make the area 
safer for everyone to enjoy. The methods we should use for incorporating these 
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ideas into the campus is to have pervious pavement to soak up puddles areas 
around the school campus, have curb cuts to lead running water into garden areas 
or trees, and to build rains garden to absorb rain water from overflowed areas. By 
following these procedures to incorporate this into the town and town, it will be 
beneficial for many years to come. 
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Fountain grass impacts on ‘āweoweo 
Shea Ervin, Abigail Jeremiah and Sara Mundon 

Students of Susan Rickards' Biology Class at Parker School 
 

Introduction 

 The Koai‘a Tree Sanctuary is a nature preserve in the South Kohala district of Hawai‘i 

Island, helping to preserve rapidly disappearing native plants. What had been 162 square km 

(40,000 acres) of pristine native forest was grazed down by cattle to approximately 0.05 square 

km (13 acres) (Jensen, Chelsea). The sanctuary is at an elevation 945 m (3,100 ft), receiving 

approximately 0.56 m (22 in) of rainfall a year.  

 Fountain Grass (Pennisetum setaceum) (Figure 1), an invasive plant in Hawai‘i, is 

prevalent in the Koai‘a Tree Sanctuary and has taken over 

most of the leeward side of Hawai‘i Island. It poses many 

threats to Hawai‘i Island's native ecosystems. It invades dry 

forests, growing rapidly, changing structure of the forest and 

outcompeting indigenous plants for resources. It is a major 

fire threat and invades bare lava flows, disrupting native 

primary succession (Tunison). It has even been hypothesized 

to be allelopathic (toxic) to nearby native species (Melora 

Purell, pers comm). 

 ‘Āweoweo (Chenopodium oahuense) (Figure 2) is a 

native shrub found in the Koai‘a Tree Sanctuary which can 

reach 5-20 m in height. It is the endemic to Hawai‘i and is 

considered an ecosystem restoration plant. It enhances 

Figure 1. Dead fountain grass 
(Pennisetum setaceum) 

Figure 2. ‘Āweoweo (Chenopodium 
oahuense) 
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diversity in forest communities and helps to control erosion. Adapted to habitats of coastal and 

dry forests, there are no known pests detrimental to its life cycle (Duvachelle) 

 We asked the question, how does the growth of the fountain grass impact the abundance 

of the native shrub ‘āweoweo? We hypothesized that the fountain grass would negatively impact 

the growth of the 'āweoweo and that, with higher amounts of fountain grass, there would lower 

amounts of ‘āweoweo.  

 

Materials 

•  Clipboards, data table, pencil 

•  Tape Measure 

 

Methods 

 A tape measure was used as a transect line through the Koai‘a Tree Sanctuary. Plots 

along the transect line were 60m long and 6m wide (360 square meters). The number of fountain 

grass and ‘āweoweo plants were counted in each of 6 plots. Data were tabulated and analyzed for 

correlations. 
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Results 

 

Plot #  # of Fountain 
Grass  # of ‘Āweoweo  

Plot 6  125 3 

Plot 5  125 16 

Plot 3  150 15 

Plot 1  192 21 

Plot 4  195 29 

Plot 2  265 25 
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Table 1. Number of ‘āweoweo shrubs and fountain grass plants in each plot 

Figure 3. Number of ‘āweoweo plants in relation to the number of fountain grass 
plants in each plot 
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Table 1 and Figure 3 show that, while the fountain grass tended to greatly outnumber 

‘āweoweo (the greatest number of fountain grass in a plot was 265, while the greatest number of 

‘āweoweo was 29), there was a positive correlation between the number of fountain grass and 

‘āweoweo shrubs. More fountain grass plants correlated with more ‘āweoweo. 

  

Conclusion 

 The abundance of fountain grass positively correlated with the growth of the native plant 

‘āweoweo in this study. The hypothesis tested was not supported by these data. We had 

hypothesized a negative correlation. Surprisingly, the ‘āweoweo seemingly thrived where the 

fountain grass thrived. These results were unexpected. We recommend future studies 

investigating how the ‘āweoweo was able to coexist in the presence of the fountain grass. Work 

towards eradicating fountain grass and management and research at the Koai‘a Tree Sanctuary 

may benefit by further studies into the hardiness of the ‘āweoweo and its biogeographical 

benefits. 
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Lively Lichen Coverage on Koai'a Trees 
Jadyn Ashcraft and Jenna Harris 

Students of Susan Rickards' Biology Class at Parker School 

Introduction: 

        This investigation was conducted in the Koai'a Tree Sanctuary on Hawai'i Island. This 

sanctuary in Kohala is a 13-acre preserve (previously 40,000-acre native forest). Koai'a trees are 

a dry land tree, and endemic to Hawai'i. They are rare/at risk and are a primary host to lichen. 

Our essential question was, is there a correlation between lichen coverage and the girth of koai'a 

(Acacia koaia) trees in the Koai'a Tree Sanctuary? Lichen is a slow-growing symbiotic 

relationship between fungus and algae that usually forms a crust-like texture on trees and rocks. 

It is an indicator species for pollution and climate change (Monumental trees). Girth is the 

measurement of the distance around the trunk of the tree and, in the United States, it is typically 

measured at "breast height," (Monumental trees). 

         We hypothesized from our essential question that there would be more lichen on trees with 

a bigger girth and hence, older age. The girth of a tree can determine the age: Most trees, "add 

about one inch to their circumference (around the tree) every year. If you divide the total 

circumference by one inch, you will have the tree's age," (Sciencebug). There are also studies 

that correlate the age of a tree with lichen coverage, "The bark of an older or stressed tree may 

become more brittle with more cracks and uneven surfaces permitting lichens to attach 

themselves more readily," (Rutgers). It also seems logical that order trees would have more 

lichen due to the fact that they had  a longer time for the lichen to grow. 
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Materials 

• meter stick 

• 3m of string 

• writing utensil  

• notebook 

• camera on iPad  

• compass (iPad or phone app) 

• grid app on iPad 

Methods 

1. Using a compass, we determined the north side of each Koai'a tree. 

2. Using a meter stick we measured from the base of the tree up to 25 cm. 

3. From that point (25 cm) we measure the circumference around the tree by wrapping a string 

around the trunk, then measuring the string. 

4. At 25 cm from the base, we took a photograph of the trunk from 46 cm away. 

5. With a grid app we place a 12x14 grid on each image. 

6.  We determined the percentage of lichen coverage on each Koai'a tree by dividing the 

number of squares on each trunk with lichen by the total number of squares on the trunk. 

7. We repeated these procedures for 10 trees. 
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Results 

Table 1. Koai'a Tree Girths and Lichen Coverage 

 

  

Girth of 
koai'a tree 
(cm)

Lichen 
coverage  
(%)

30.48 10

43.18 5

55.88 22

55.88 45

55.88 46

60.46 60

105.08 70

133.02 68

166.04 44

202.54 73
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Figure 1. Correlation of lichen coverage and Koai'a tree girth
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 Table 1 and Figure 1 show that the girth of the trees is correlated with lichen coverage. A 

correlation coefficient was computed to assess the relationship between girth and lichen 

coverage. There was a strong positive correlation between the two variables, r= 0.67, n=10. 

Increases in girth were correlated with increases in lichen coverage 

Conclusion 

 Lichen provides many benefits to an ecosystem. Lichen can absorb water, provide homes 

for organisms, determine air quality, and monitor climate change. When lichen is abundant and 

healthy, it is an indication that the air is cleaner. When the lichen is sparse and a different color 

then usual, it can be an indication of pollution. It is also known that lichen benefits trees. Since 

the north is the sunniest side of a tree, the lichen tends to grow there. However, without the 

lichen there, the tree could dry out because the lichen provides moisture. In this experiment, we 

wanted to see if lichen tends to grow on bigger and older trees or younger and smaller trees. We 

hypothesized that lichen would grow on the older trees with a bigger girth. The data from this 

experiment support our hypothesis. We found a positive correlation between the girth and lichen 

coverage. It is known that older (larger) trees have lived longer which provides them with more 

time to collect lichen. Older koai'a also seem more prone to having cracks and rough bark which 

may allow the lichen to grow more easily. Since researchers have described lichen as sensitive to 

air pollution and changes in the climate (changing color and coverage), we recommended that 

future managers and researchers of the Koai'a Tree Sanctuary monitor lichen (especially on older 

trees) as an indicator species of the health of the ecosystem in response to human impacts. 
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Urchin Survey Research 
By Zea Levine 

 
 
Abstract: 

Hawaii is a perfect climate for sea urchins such as the rock boring and collector urchins 

to thrive. Sea urchins are the vacuums of Hawaii’s coral reefs, keeping them filtered and 

controlling invasive algae. Over harvesting of urchins can have drastic effects on ecosystems. 

This is why a ban was placed on the harvesting of urchins during winter months at Old A’s. So 

how does the protected urchin population compare to an unprotected tidepools population? It 

was hypothesized that the urchin population would be greater at Old A’s because the urchins 

there are protected. This information is important to see if MLCD bans are effective. Data was 

taken whenever tide and surf conditions allowed. Students collected data in assigned zones to get 

total urchin counts for each tidepool. The ban on urchin collection during certain months seems 

to be effective because the urchin population at Old A’s MLCD has risen steadily since the ban 

was put in place, however this was not statistically proven.  

 

Problem Statement: 

How the urchin population at Old A’s MLCD compare to Honokohau Harbor? 

 

Hypothesis: 

The hypothesis is that the urchin population will be greater at Old A’s because the 

urchins there will be protected. The null hypothesis is there will be no difference in urchin 

population between Old A’s MLCD and Honokohau harbor. 

 

Importance: 

Urchins play a key role in the marine ecosystem. Urchins consume algae and decaying 

matter in the water. Sea otters, pin cushions and people all consume urchins. 
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Literature Review: 

      Hawaii is a perfect climate for sea urchins such as the rock boring and collector urchins to 

thrive. Sea urchins are very different from any other sea creatures, and can move their spines. 

These urchins also have five part body symmetry. ( Waikiki Aquarium)  Similar to other 

echinoderms, these creatures have a water vascular system. Each type of sea urchin has very 

unique characteristics. 

     Sea urchins are echinoderms and usually have spines. These spines can sometimes be 

venomous. Some sea urchins have no spines and instead have short bristlelike things 

surrounding them.  One urchin that exhibits this is the collector urchin.  (Enchanted Learning). 

Urchins universally have globular bodies with hard chalky plates. The sea urchins are adapted to 

live on the seafloor, in tide pools, and on the rocky shoreline. 

The rock boring is the most common shallow water urchin in Hawaii. These urchins 

make their homes in holes they find or make in rocks.  As they grow, the urchins use their spines 

to make the hole bigger. This urchin eats seaweed and other natural debris that it catches from 

the water.  Although it varies, the rock boring urchin is generally seen in pastel variations of 

greyish purple, pink, and green colors.  ( Waikiki Aquarium) They can be found in tide pools and 

along the coast line in holes in the rock.  

     The collector urchin can be found in India, Western Pacific, and Hawaii. They are most 

commonly found in tide pools and on coral reefs, but are sometimes on the seafloor. These 

overall harmless urchins use the camouflage of rocks, debris, and algae.The collector urchin is 

the least harmful of the urchins. The feeding habits of these urchins involve scraping rocks to get 

algae to eat, and pulling decaying matter from the water.  (Coral Reefs of Moorea)  The urchins 

also eat the invasive algaes, protecting the native reefs. 

    An invasive problem has arisen over the past decade, and that problem is alien algae 

smothering the reefs.  The most common types of invasive algae found were  Eucheuma 

denticulatum  and  Avrainvillea.  Over fishing and gathering of algae consumers has left an 

overpopulation of these species. A solution was found, arriving in the form of a machine called 

the Super Sucker, but it was a temporary fix to a long term problem. Then last year, a new 
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experiment was tested, approximately a half acre of reef was cleared in Oahu’s Kane`ohe Bay. 

One thousand two hundred collector urchins were placed on one half of the cleared reef, while 

the other half was left as a control. (  The Nature Conservancy) .This time the experiment was a 

success, and the cleared area with urchin population now has only 3% invasive algaes compared 

to the other half of the bay. The sea urchin is a very important addition to Hawaii's coral reefs 

and is sensitive to the changes in the world's oceans.  

     The sea urchin has been threatened by many things throughout evolution. The most recent 

thing being climate change. Since the carbon dioxide levels in the atmosphere have grown higher 

due to the burning of fossil fuels, the ocean soaks some of it up to help compensate. The result of 

this is an oceanwide pH decrease. This acidification deteriorates minerals used by sea creatures 

to build shells and by the coral to create a skeleton. It threatens oyster farms, caused marine 

snails to shrink, and is now affecting sea urchins  ( Pappas ). The spiny green sea urchin larvae is 

the most affected by the acidification due to its digestive system high pH, about 9.5 on the 

14point scale. The acidic water has caused a decrease in gastricjuice pH causing the enzymes 

that digest food to be dysfunctional. The green sea urchin is a crucial animal in kelp forest 

ecosystems, and also in medical practice.  

In studies done in the past decade, even more uses have been found for sea urchins. Just 

recently the purple sea urchin was discovered to contain a sequence in cells previously thought to 

only be found in viruses such as cancer and Alzheimer's. First discovered in FootandMouth 

Virus, this sequence can be used to reset a cell to a stemlike state, which then allows them to be 

altered. This process allows the possibility of putting multiple genes into one cell. In a medical 

practice, this process could be used to fight cancer and other diseases, in addition to being used 

in regenerative medicine to replace damaged tissue. Studying the sequence in sea urchins allows 

an even further advance in fighting diseases.  

Urchins are important  in kelp forest ecosystems and Hawaii's coral reefs. The urchins aid 

in controlling invasive species and many other things scientist are only beginning to discover. 

Urchins have recently been found to be helpful in medical practices; they help doctors and 

scientist learn more about regenerative cell tissue. It is very crucial to the world's oceans and 

reefs that the urchins continue to thrive because sea urchins are the vacuums of the reef, 
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controlling algae and debris ( Chung) . Collector and Rock Boring urchins can be found all along 

the Kona coastline, and these urchins are both very important because they feed on invasive 

algae and keep it from strangling the native reefs. 

 

Methods and Materials : 

The information that needs to be taken when a survey occurs includes: the Beaufort wind 

scale, temperature, date, time, moon cycle, types of urchins, size of tide pool, weather, amount of 

urchins, time of low tide and high tide. The transect line should be unraveled along the back line 

of the tide pool, then each group should survey a specific meter wide section of the tidepool, then 

walk back towards shore while counting all urchin types in their section and recording the 

numbers in a data table. 

Some of the most important controlled variables are the zone sizes, tide level, not moving 

rocks to look underneath, and tallying the data in the water. The independent variable is the 

location of the tidepool. The dependent variable is the total number of urchins. 

The materials needed to conduct this experiment are: one laminated data sheet per group, 

one transect line, a wax pencil for each group, and a click counter for each group. One will also 

need transportation to the tidepools.  

 

Overall Data Table 1: Total Urchin Population at Old A’s MLCD and Honokohau Harbor 

Date Old A’s MLCD Honokohau Harbor 

9/16/2015 417  

10/16/2015  1479 

10/29/2015 512  

11/12/2015  2382 

11/13/2015 674  

1/8/2016 1079  
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1/22/2016 1488  

1/27/2016 1781  

2/5/2016 1011  

2/11/2016 1667  

2/12/2016 2130  

2/19/2016 1223  

4/8/2016 1091 1811 

4/22/2016 1277  

4/28/2016  2031 

 

Figure 1: Urchin Population over time

 

 

 

This scatter plot shows the total number of urchins at Old A’s on 9/16/15, 10/29/15, 

42Hawai‘i Island Meaningful Environmental Education for Teachers  |  2016 Symposium Proceedings



11/13/15, 1/8/16, 1/22/16, 1/27/16, 2/5/16, 2/11/16, 2/12/16, 2/19/16, and 4/8/16 as well as the 

total number of urchins at Honokohau Harbor on 10/16/15, 11/12/15, 4/8/16, 4/22/16, and 

4/28/16. 

 

 

 

Discussion 

Rock boring are the most common urchins at Old A’s MLCD as well as at Honokohau 

Harbor. In figure 1, the urchin population trend line is increasing by 5.311 at Old A’s MLCD and 

decreasing by 1.384 at Honokohau Harbor. This suggests that the urchin population has had a 

greater increase at Old Airport MLCD. The average urchin population at Old A’s is 1,196 while 

the standard deviation is 517. The average urchin population at Honokohau Harbor is 1926, 

while the standard deviation is 379. The urchin population is greater at Honokohau Harbor, not 

supporting the hypothesis. After completing a ttest (a statistical test that compares two samples), 

the t level was found to be 1.6. The probability level was 0.05%.  This means there was a 95% 

confidence level. This result is not statistically significant and there is not enough evidence to 

reject the null hypothesis. The data does not support the hypothesis.  

 

Conclusion 

     The question that fueled this research was how does the urchin population at Old A’s MLCD 

compare to Honokohau Harbor? This is an important thing to know because then it can be 

decided if the urchin collection ban has been effective. The hypothesis was that the urchin 

population will be greater at Old A’s because the urchins there will be protected. The hypothesis 

was rejected because a difference could not be statistically proven. Urchins play a major part in 

the marine ecosystem because they filter out debris from the water and can help to keep invasive 

algaes under control. They are important because without them the reef could be killed by 

invasive algaes and other organisms and they are also important to Hawaiian cultural practices 

for food.  This research is important to places like the DLNR to see if bans on collection are 

effective. 
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     Looking at the graph, the ban on urchin collection during certain months seems to be 

effective, however this was not statistically proven. The t test shows no significant difference. 

Urchin population at Old A’s could be improved by publicizing the ban on urchin collection so 

more people know about it. To improve the design of this project two students should count each 

zone and average their total counts, this would provide more accurate data. In the future it would 

be interesting to count urchins at another MLCD tidepool and compare those numbers to Old 

Airport. 
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