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Earth Systems Worksheet #2 

 
GIS Map   http://arcg.is/1G4LGu  Click Details then Content if legend on left is not visible 
 
GEOSPHERE 

 

Basemap: Oceans 
 
The sea floor is the earth’s crust, even though it is 
underwater. It has peaks and valleys, just like on 
land.  The numbers tell you how many feet deep 
the water is.  Observe that the depth around the 
islands is much deeper than between the islands.  
What could explain this phenomenon? 
 

 

 
 

 

Basemap: Oceans 
Content: Elevation Ranges (ft) 
Notice the different elevations (lighter colors are 
higher elevations).  Do you think some of the 
islands were formed by more than one volcano?  
Zoom in on your island, how many mountain 
ranges are on your island?  

 
 
 

 

Basemap: Oceans  
Content: Ahupua’a (outlined).  
 Zoom to your island.  
What is the pattern between elevation and the 
shape of each ahupua’a?  What advantages would 
that bring to residents of ancient Hawai’i that need 
to find all their natural resources from within the 
boundaries of their own ahupua’a?   

 
 
 
Zoom to your ahupua’a. Right click on it and see the pop up.  Fill in the names and size below.  
Ahupua’a:                          Moku:                            Mokupuni:                      acres: 
Unclick Ahupua’a (outlined). Right click on different elevation contours on the map to see a 
pop up with elevation ranges. What are the elevations in your ahupua’a? 
Highest elevation:                                      Lowest elevation:  
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HYDROSPHERE 

 

Basemap: Imagery 
Content: Annual Rainfall (mm), Elevation 
Ranges (ft)  
The darker purple the lines are, the more rain falls.  
What patterns do you see between elevation and 
rainfall?  What pattern do you see on the 
windward vs. the leeward side? Unclick Elevation 
Ranges (ft).  Does the landscape in areas with less 
rainfall look different? 

 
 
  

 

 

 

Basemap: Imagery 
Content: Annual Rainfall (mm), Ahupua’a 
(shaded) 
 Is there a relationship between rainfall and size of 
an ahupua’a?  How much rain does your ahupua’a 
get?  Is it big or small?  

 
 
 
 
 

 

Basemap: Imagery 
Content: Fresh Water Streams, Ahupua’a 
(shaded) 
Zoom in close.  Do streams zig zag more or do 
they zig zag less as they head down mountain 
ridges towards the ocean? The white streams only 
flow when it rains a lot.  Does every ahupua’a 
have at least one blue (perennial) stream in it?   
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Basemap: Imagery 
Content: Wetlands   
Wetlands are essential habitats for some native 
birds, but most were filled in.  Wetlands are 
usually in flat areas near the coast, but also form 
on gentle mountain slopes where it rains too much 
to evaporate.  Where do you see the biggest 
wetlands on your island? In your ahupua’a? 

 
 
 

 

Basemap: Imagery 
Content: Watersheds, Ahupua’a (shaded) 
The black lines showing the watershed boundaries 
coincide with the ridges of mountains and hills so 
that all the water from each watershed drains to 
one river or stream that flows into the sea. What 
are the similarities and differences between 
watershed and ahupua’a boundaries?  Why? 

 
  
 
 
 
BIOSPHERE 

 

Basemap: Imagery 
Content: Coral Reefs 
Reefs are alive – they are built from the skeletons 
of coral polyps.  The population of fish is much 
denser and more diverse around coral reefs.  
Shorelines that drop off to deep water and places 
where there is a lot of run off and sedimentation 
are not good places for coral reefs.  What pattern 
of reefs are on the shoreline of your ahupua’a? 

 
 
 
 
 

PENDING 
 
 
 
 

Basemap: Imagery 
Content: Land Cover 
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NAMES   
 Basemap:  USGS National Map 
Content: Ahupua’a (outlined) 
Zoom in on your ahupua’a.  Look for names of land features and write them below.   
Water features (streams, wetlands, lakes or bays): 
 
 
 
 
 
 
 
 
Land features (mountains, hills, islands, valleys, points): 
 
 
 
 
 
 
 
 
 
 
 
Wind and Rain 
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GEOSPHERE 

 

Basemap: Oceans 
 
The sea floor is the earth’s crust, even though it is 
underwater. It has peaks and valleys, just like on 
land.  The numbers tell you how many feet deep 
the water is.  Observe that the depth around the 
islands is much deeper than between the islands.  
What could explain this phenomenon? 
 

The islands are just the tips of shield volcanoes rising up from the sea floor.  Most of  

mountain is underwater.  Mauna Kea is the tallest mountain on earth, standing 4,200m  
above sea level and 9,450m from seafloor to summit. 

 

Basemap: Oceans 
Content: Elevation Ranges (ft) 
Notice the different elevations (lighter colors are 
higher elevations).  Do you think some of the 
islands were formed by more than one volcano?  
Zoom in on your island, how many mountain 
ranges are on your island?  

Yes.  2 for O’ahu, Maui and Hawai’i.  1 for Kauai, Molokai and Lanai. 
 
 

 

Basemap: Oceans  
Content: Ahupua’a (outlined).  
 Zoom to your island.  
What is the pattern between elevation and the 
shape of each ahupua’a?  What advantages would 
that bring to residents of ancient Hawai’i that need 
to find all their natural resources from within the 
boundaries of their own ahupua’a?   

Interior boundaries coincide with the highest (lightest color) peaks.  The opposite  
boundary is the (darker) sea level.  Having all the elevations gives residents access to  
the plants and animals adapted to each elevation.  
Zoom to your ahupua’a. Right click on it and see the pop up.  Fill in the names and size below.  
Ahupua’a:                          Moku:                            Mokupuni:                      acres: 
Unclick Ahupua’a (outlined). Right click on different elevation contours on the map to see a 
pop up with elevation ranges. What are the elevations in your ahupua’a? 
Highest elevation:  2,500 feet                     Lowest elevation: 0 feet 
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HYDROSPHERE 

 

Basemap: Imagery 
Content: Annual Rainfall (mm), Elevation 
Ranges (ft)  
The darker purple the lines are, the more rain falls.  
What patterns do you see between elevation and 
rainfall?  What pattern do you see on the 
windward vs. the leeward side? Unclick Elevation 
Ranges (ft).  Does the landscape in areas with less 
rainfall look different? 

Mountains get more rainfall.  Mountain ranges and low-lying areas get more rainfall on  
the windward side. It is greener where there is more rain. Ancient Hawai’ian seasons  
 were “kau wela” (hot season) and “ho’oilo” (to cause growth, due to winter rains).  

 

Basemap: Imagery 
Content: Annual Rainfall (mm), Ahupua’a 
(shaded) 
 Is there a relationship between rainfall and size of 
an ahupua’a?  How much rain does your ahupua’a 
get?  Is it big or small?  

Ahupua’a with less rainfall are bigger.  All ahupua’a need to include fresh water for  
residents to drink and farm, so they could not make small land divisions where fresh  
water is scarce. My ahupua’a is dry and is big compared to wet ahupua’a. 

 

Basemap: Imagery 
Content: Fresh Water Streams, Ahupua’a 
(shaded) 
Zoom in close.  Do streams zig zag more or do 
they zig zag less as they head down mountain 
ridges towards the ocean? The white streams only 
flow when it rains a lot.  Does every ahupua’a 
have at least one blue (perennial) stream in it?   

Streams zig zag more at higher elevations when traveling through hard surfaces, and  
get straighter when on the flatter areas at the bottom where soil and sand does not  

block a straighter path anymore.  Streams join each other and become fewer as they  
near the ocean.  A few small ahupua’a in Waianae and Kaena do not have blue streams.  
These were poor areas with small populations.  No wai (water) meant no wai wai (wealth). 

 
 

Basemap: Imagery 
Content: Wetlands   
Wetlands are essential habitats for some native 
birds, but most were filled in.  Wetlands are 
usually in flat areas near the coast.  Kauai, Maui 
and Hawaii have forested wetlands on gentle 
mountain slopes where it rains more than the water 
can evaporate.  Where do you see the biggest 
wetlands on your island? In your ahupua’a? 

Kawainui-Hamakua Marsh complex is the biggest wetland in the State. It was created  
when a sand bar (now Kailua town) built up in front of a lagoon and blocked the streams  
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flowing to the sea, flooding the flat, low lying area.  It was the biggest native Hawai’ian 
inland fishpond. 

 

Basemap: Imagery 
Content: Watersheds, Ahupua’a (shaded) 
The black lines showing the watershed boundaries 
coincide with the ridges of mountains and hills so 
that all the water from each watershed drains to 
one river or stream that flows into the sea. What 
are the similarities and differences between 
watershed and ahupua’a boundaries?  Why? 

Sometimes the boundaries are identical.  In dry areas, some ahupua’a have boundaries  
that match more than one watershed. Sometimes multiple ahupua’a are within the  
watershed boundaries, but all go from the same highest boundary to the ocean.  If  
people at the bottom of the watershed depend on sufficient clean water to survive, they  
need to be involved in managing what happens above them in a watershed.   
BIOSPHERE 

 

Basemap: Imagery 
Content: Coral Reefs 
Reefs are alive – they are built from the skeletons 
of coral polyps.  The population of fish is much 
denser and more diverse around coral reefs.  
Shorelines that drop off to deep water and places 
where there is a lot of run off and sedimentation 
are not good places for coral reefs.  What pattern 
of reefs are on the shoreline of your ahupua’a? 

There is no reef near the beach where the waves break.  It is further off shore in line  
with the small offshore islands.  
 
PENDING Basemap: Imagery 

Content: Land Cover 
 
 
NAMES   
 Basemap:  USGS National Map 
Content: Ahupua’a (outlined) 
Zoom in on your ahupua’a.  Look for names of land features and write them below.   
Water features (streams, wetlands, lakes or bays): 
Kawai Nui – Big water 
Kaelepulu – Black moistness 
Hamakua – long corner 
Muanawili – twisted mountain 
Kahana iki – small work 
Kailua – 2 seas (lua is a contraction of ‘elua or 2) 
Ka’ohao – The Tying (2 women were tied together at this place after losing a wager with 
a chief from Hawaii island over a game of Konane.  The chief had cheated, and later let 
them go and rewarded them with feather cloaks.)    
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Land features (mountains, hills, islands, valleys, points): 
Koolau – windward 
Olomana – Forked Hill (named for a legendary giant who jumped from Kauai to this peak) 
Pu’u o Ehu – Hill of spray / mist 
Kalaheo – the proud day 
Na Pohaku o hauwahine – Rocks of the Lizard Godess 
Maunawili – twisted mountain 
 
Wind and Rain 
Kui-lua –windward wind that churns up the sea 
Malanai  - Kailua wind - undisturbed, serene 
Ua-Kani-ko‘o - Rain that accompanies the Ko’olau wind and makes noise like a cane tapping 

 


