
Introduction

Islands are important laboratories of the influence we have had on our natural history.  These set of questions are designed help you develop an appreciation of the development of island natural history using an example of a small island in the Hawaaian group.  It is important to realize that the factors that are presented in this example are transferable in many ways to other remote island communities.

Activity

Using the following website answer the questions included in this handout.

http://www.hawaii.edu/environment/ainakumuwai/index.htm

A. SITE GUIDE FOR TOUR NAWILIWILI BAY
1. Where is Kaua'i?

2. What is a moku 'aina? What are the five moku 'aina of Kaua'i?

3. What do you think is the source of Puna's name?

4. Name the five ahupua'a of Nawiliwili Bay. For each ahupua'a, give the meaning of its

name, its location, and any landmarks you can associate with it.

A.

B.

C.

D.

E.

Five Streams

1. What are the two ways that water enters our streams? Of these two,

which is the most important during dry periods?

2. Define 'ainakumuwai. What does a watershed do?

3. What is an ahupua'a, and what did it provide?

4. How are an ahupua'a and watershed different?

5. At Nawiliwili Bay, which two ahupua'a are similar to their 'ainakumuwai (watershed)?

7. What is Papalinahoa Stream's water used for today?

8. Why do you think that Koenaawanui was redirected through

concrete channels under the hotel?

B. NATURAL HISTORY

1. Which of the six questions from 'Ainakumuwai's home page

does Natural History answer?

Island Formation

1. As you scroll through this page, define these words

as you come across their meanings:

a. hot spot

b. shield volcano

c. formation

d. caldera

e. bog

f. breccia

g. alluvium

h. columnar basalt

2. What is the oldest member of the Hawaiian-Emperor Volcanic Chain? How old?

3. How were the islands in the Hawaiian-Emperor Volcanic Chain formed?

4. Shield Volcanoes were formed from what type of lava flows?

5. How do we know where these lava flows came from?

6. Give four characteristics of lava that fills calderas.

7. Describe the Lihue Depression.

8. Describe the Ha'upu Caldera and Ha'upu Ridge. How do we know

the Ha'upu Formation was not an independent volcano?

9. Where is Kilohana located with respect to Nawiliwili Bay?

10. How have landslides affected the formation of Kaua'i?

11. What will Kaua'i look like in three million years? Why?

12. Why don't the ahupua'a of Nawiliwili Bay have deeply eroded valleys

like those of the Napali cliffs?

13. What is so remarkable about the columnar basalt of the Rice Bridge? Why was it

built?

14. What effect have the Koloa Volcanics had on the ahupua'a of Nawiliwili Bay?

Native Plants

1. Name the seven modes of plant dispersal to the Hawaiian Islands.

Give the estimated percentage of plants that arrived with each mode.

2. Where did most of the plants come from?

3. What does endemic mean? How many (not what percent) of

the native flowering plants are endemic? How many of the native ferns are endemic?

4. What factors determine a Hawaiian ecosystem?

5. What is the elevation at the top of Ha'upu Ridge?

Where would the 3000 foot contour line be?

6. What is the average rainfall at Hanalei Bay? It fits into what rain category?

7. How are shrublands diffrent from dwarf shrublands?

8. What is the major ecosystem at Nawiliwili Bay?

Coastal Plants

1. What is another name for the coastal zone?

2. What does indigenous mean? Why do you think most

of the coastal plants are indigenous?

3. Give the names and uses of three different coastal plants.

4. Which of these coastal plants have you seen at Nawiliwili Bay. Where?

Lowland Dry and Mesic Forest

1. Where is the kula located?

2. Select three native plants from the kula and discuss their use by the Hawaiian settlers.

3. Which of the plants on this page have you seen in the kula of Nawiliwili Bay? In

what specific area?

4. What are the most common plants in the kula today?

Wet Forest

1. What are the physical ingredients for the wao akua?

2. How did humans use the wao akua?

3 Where is the wao akua in the ahupua'a of Nawiliwili Bay?

Native Animals: Birds

1. What determined whether or not an animal could colonize the Hawaiian Islands?

2. What is adaptive radiation?

3. When humans arrived in Hawai'i, what was the total number of endemic birds?

Of these, how many are extinct today? How many are endangered or threatened

today?

4. Describe adaptive radiation in Hawaiian honeycreepers.

5. What are the two main reasons for the decline of native birds?

6. Of all the bird groups today, which has the greatest number of species? The least?

Insects and Snails

1. How many endemic species of native insects are there? How were they used in

Hawaiian culture?

2. Which insects did not evolve flightless forms?

3. Why does the Hawaiian pomace fly show its adaptive vigor? What is the host of the

Koa bug? (duhh)

4. Why are the native insect faunas undergoing such major changes?

5. Why are the remaining native land and tree snails so vulnerable (easily attacked or

wounded)?

6. How are the remains of small land snails used by archaeologists?

7. How many endemic plant species are at risk? How many endemic bird species?

Native Stream Animals

1. Describe the native stream animals of Nawiliwili Bay.

2. Because the native stream animals came from salt water,

what part of their life cycle takes place in the ocean?

3. Name each of the 'o'opu and tell what part of the stream it lives in.

4. How did Samson Mahuiki used to catch 'o'opu?

5. Name the native opae and tell where they live.

6. Name the native 'opihi and tell where they live.

7. What does diadromy mean?

8. What is the single most important requirement for native stream animals? Why?

C. AHUPUA'A

1. What are some reasons why the first Hawaiian settlers may have left their homes?

2. How do we know that the arrival of Hawaiian settlers was premeditated?

3. The success of Polynesian exploration depended on what three things?

4. Where did the first Hawaiian settlers come from? How do we know this?

5. What are the requirements for a safe anchorage?

6. Name six resources that Hawaiian settlers were looking for in their new home.

Changes

1. How did Hawaiian settlers change the kula, muli wai and wao akua?

2. Why wern't the native plants and animals ready for the Hawaiians,

their plants, animals, and stowaways?

3. Which was affected more - the kula or wao akua? Why?

4. How were native birds affected by the arrival of Hawaiian settlers?

5. Where are the only undisturbed ecosystems in the ahupua'a of Nawiliwili Bay today?

Ahupua'a: Land

1. Describe the two main food crops of the Hawaiians

and give an 'olelo noeau for each of them.

2. What about the topography (land contour) of the Hawaiian islands

encouraged the cultivation of kalo?

3. Name the non-food plants important to the Hawaiians and the use of each.

4. Why didn't the early Hawaiian planters begin intensive agricultural production?

5. What were their techniques at the beginning?

6. When and why did the expansion period occur?

7. How did agricultural practices change during the expansion period?

8. Why did the ahupua'a system of land management develop during the expansion period?

9. Describe the Hawaiian society during the expansion period.

10. The maka'ainana were the true Hawaiian planters.

What was their relationship to the konohiki and ali'i?

Ahupua'a: Water

1. Why was water important to Hawaiians?

2. What did the right to use wai depend on?

3. Although water was diverted from streams for taro patches, what was the basic rule?

After water was sent through the lo'i, where did it go?

4. Why were the pani wai environmentally friendly?

5. Where was kalo grown along the five streams of Nawiliwili?

6. How did Hawaiians view their loko 'ia?

7. In Hobey's story about Alekoko, how did the caretaker of the fishpond

know that they caught their crabs in the river?

8. What fish were raised in the loko 'ia? In the loko 'ia kalo?

9. How many fish ponds did the Hule'ia River have? Name and describe three.

10. Where did the fish from the loko 'ia end up in ancient times?

Ahupua'a: Sustainability

1. What is sustainability in this context?

2. Summarize the traditional Hawiian perspective.

3. How was the ahupua'a managed as a single system?

4. Why were carefully planned and laid out ahupua'a boundaries important?

5. What was the line of responsibility for the anupua'a resources?

What were the kapu, and how were they enforced?

6. Describe sound resource management and the Hawaiian values associated with it.
D. PLANTATION

1. Why did natives have trouble getting a fair rate of exchange?

2. How were Hawaiians similar to the native plants and animals that developed in Hawai'i before their own arrival?

3. Describe the society at Nawiliwili Bay before Cook's arrival.

4. What happened to this society after Kamuali'i's death?

5. Who was Kaikio'ewa, and how did he affect native planting?

6. How did Christian missionaries affect tradtional native beliefs and values?

7. How did disease and the sandalwood tax affect the total Hawaiian population, and the population of Kaua'i?

8. After their health and traditional beliefs and values, what else did the maka'ainana have to lose?

Plantation: Mahele

1. What was the traditional Hawaiian attitude towards land?

2. What was the European attitude?

3. How did the mahele of 1848 affect the Hawaiians?

4. How did the mahele land awards affect the traditional use of the ahupua'a resources?

5. Who became the major landowners at Nawiliwili Bay?

7. What do you think happened to the maka'ainana who did not receive awards?

Plantation: Land

1. How did European contact accelerate the changes in native ecosystems?

2. Why were lo'i converted to rice paddies in the 1860's?

3. How were forests affected by the plantation?

4. What happened to forest lands leased by non resident landlords?

5. How do forests help to sustain the water resource?

6. Why was eucalyptus a poor substitute for the native forest?

7. How did agricultural production change at Nawiliwili through the 19th century?

8. How did the planters at Nawiliwilii Bay adapt to the changing agriculture and economy?

9. How was the growth of Lihue'e along Nawiliwili Stream different from the traditional

placement of human activities along a stream talked about in The Native Planter?

10. What do you think the final quote from Ethel Damon means?

Plantation: Water

1. How much water does it take to irrigate a thousand acres of cane?

2. How was water allocated in the ahupua'a system?

3. How did this change after the mahele?

4. How were the five streams of Nawiliwili affected by the plantation?

5. Why was there little protest from the Hawaiians over this change in water management?

6. How did the courts and water commissions rule on water rights up till 1973?

7. Describe Lihue Plantation's irrigation system.

8. Describe Grove Farm's irrigation system.

9. Look at the map from Sugar Water. Which of Grove Farm's two ditches take water out of the watershed?

10. How did plantations use hydropower?

Plantation: Sustainability

1. What is sustainability?

2. At the beginning, what were the objectives of the plantations?

3. As water was diverted for sugar cane, how were the native plants and maka'ainana affected?

4. What caused the plantations to begin watershed reforestation?

5. How did plantation management practices affect the sustainability of land and water in the ahupua'a of Nawiliwili Bay?

Harbour

1. What gave Kalapaki it's name?

2. Where are the twin reefs today?

3. Before the harbor was built, how was ship cargo transferred to the land?

4. How did the breakwater and jetty affect the beach at Kalapaki?

You Like Fish?

4. How did the pau pili rain affect native stream animals and ocean life at Nawiliwili?

5. How did plantation mollasses affect native stream life? What does the dumping of mollasses into the stream say about the plantation's attitude towards streams in the 1930's?

6. Hobey talks about catching mullet on the east side of Kalapaki. What does Cheryl tell us about this area today?

E. TODAY

1. What is the status of Grove Farm and Lihue Plantation sugar operations today?

2. What is a Water Quality Limited Segment?

3. Why do you think Nawiliwili Bay has been designated as a Water Quality Limited Segment by the Environmental Protection Agency?

Today: Land

1. What was the job of the konohiki in the ahupua'a system of management?

2. How is the konohiki's job divided today? How does this division affect the mauka to makai view? Why?

3. At the County level how is the use of land determined?

4. List the land use designations (resort, etc.), describe what this use is, and give an example of each one.

5. Which of these land uses has the potential to affect the ahupua'a of Nawiliwili Bay?

Today: 'Ainakumuwai

1. What does 'ainakumuwai mean? How does 'ainakumuwai affect stream quality?

2. Give six characteristics of a high quality Hawaiian stream.

3. How are a blood test and testing the water quality of streams similar?

4. What does the water quality of a stream say about the communities that surround it?

5. What is Non Point Source Pollution? Give five examples, naming the source and pollutant.

6. What are the five characteristics given of a high quality stream in Wainiha?

7. Compare the following streams with the characteristics shown in the Wainiha Stream. What is wrong with each picture?

a. Nawiliwili Stream

b. Papalinahoa Stream

c. Pu'ali Stream

d. Hule'ia and Alekoko Fish Pond

8. Why have students at Kaua'i High School adopted the ahupua'a of Nawiliwili Bay?

9. What kind of physical and social questions are they asking?

10. What do you think can be done about the pollution at Nawiliwili Bay?
F. TOMORROW

1. What agencies are responsible for the General Plan?

2. What changes are in the General Plan for the ahupua'a of Nawiliwili Bay?

3. Describe the present and future development of Grove Farm.

4. How has the kula at Nawiliwili Bay changed since man arrived?

What are future plans for the kula?

5. What were the traditional uses of ko kaha kai? Why is the muli wai important?

Tomorrow: Assessment

1. Who is assessing Nawiliwili Bay?

2.. What is the purpose of assessing Nawiliwili Bay?

Tomorrow: Restoration

1. What do you think 'Olelo Noeau #2178 means with respect to Nawiliwili?

2. Define restoration.

3. What are the physical problems restoration must deal with?

4. What are some possible solutions to the physcial problems?

5. What are the biological problems restoration must deal with?

6. What are possible solutions to the biological problems?

7. What are the chemical problems restoration must deal with?

8. What are possible solutions to the chemical pollution?

9. What is the most important element of restoration? Why?

10. What two citizens' groups are working towards restoration? How?

11. As we continue to change our island home, why will the effects of our decisions

be visible in the streams and water of Nawiliwili Bay?

PAGE  
1

