
Lab 7: Formation of Geologic Features: How Can We Explain the Growth of the 
Hawaiian Archipelago Over the Past 100 Million Years? 

 
Introduction  
Scientists use the theory of plate tectonics to explain current and past movements of the rocks at 
Earth’s surface and the origin of many geologic features such as those shown in Figure L7.1. The 
theory of plate tectonics indicates that the lithosphere is broken into several plates that are in 
constant motion. Multiple lines of evidence support this theory. This evidence includes, but is not 
limited to, the location of earthquakes, chains of volcanoes (see Figure L7.1A), and non-volcanic 
mountain ranges (see Figure L7.1b) around the globe; how land under massive loads (such as 
lakes or ice sheets) can bend and even flow; the existence of mid-oceanic ridges; and the age of 
rocks near these ridges. 

 
The plates are composed of oceanic and 
continental lithosphere. The plates move 
because they are located on top of giant 
convection cells in the mantle (see Figure 
L7.2). These currents bring matter from the 
hot inner mantle near the outer core up 
to the cooler surface and return cooler 
matter back to the inner mantle. The 
convection cells are driven by the energy 
that is released when isotopes deep 
within the interior of the Earth go through 
radioactive decay. The movement of 
matter in the mantle produces forces, 
which include viscous drag, slab pull, and 
ridge push, that together slowly move 
each of the plates across Earth’s surface 
in a specific direction. The plates carry the 
continents, create or destroy ocean 
basins, form mountain ranges and 
plateaus, and produce earthquakes or 
volcanoes as they move. 



 
Many interesting Earth surface 
features, such as the ones 
shown in Figure L7.1, are the 
result of either constructive or 
destructive geologic processes 
that occur along plate 
boundaries. There are three 
main types of plate boundaries 
(see Figure L7.3): convergent 
boundaries result when two 
plates collide with each other, 
divergent boundaries result 
when two plates move away 
from each other, and transform 
boundaries occur when plates slide past each other. We can explain many of the geologic 
features we see on Earth’s surface when we understand how plates move and interact with each 
other over time. 
 
Earth’s surface is still 
being shaped and 
reshaped because 
of the movement of 
plates. One 
example of this 
phenomenon is the 
Hawaiian Islands. 
The Hawaiian Islands 
is an archipelago in 
the northern part of 
the Pacific Ocean 
that consists of eight 
major islands, 
several atolls, and 
numerous smaller 
islets. It extends from 
the island of Hawaii 
over 2,400 kilometers 
to the Kure Atoll. 
Each island is made 
up of one or more 
volcanoes (see 
Figure L7.4). The 
island of Hawaii, for instance, is made up of five different volcanoes. Two of the volcanoes found 
on the island of Hawaii are called Mauna Loa and Kilauea. Mauna Loa is the largest active 
volcano on Earth, and Kilauea is one of the most productive volcanoes in terms of how much lava 
erupts from it each year. 

 
The number of islands in the Hawaiian archipelago has slowly increased over the last 100 million 
years. In this investigation, you will attempt to explain why these islands are in the middle of the 
Pacific Ocean, why they form a chain instead of some other shape, why some of the islands are 
bigger than other ones, and why the number of islands in the archipelago has slowly increased 
over time.  



Your Task  
Develop a conceptual model that you can use to explain how the Hawaiian archipelago formed 
over the last 100 million years. Your conceptual model must be based on what we know about 
patterns, systems and system models, and the movement of Earth’s plates over time. You should 
be able to use your conceptual model to predict when and where you will see a new island 
appear in the Hawaiian archipelago. 

 
The guiding question of this investigation is: How can we explain the growth of the Hawaiian 
archipelago over the past 100 million years? 
 
Materials  
You will use a computer with Internet access during your investigation. You will also use the 
following resources:    

● Natural Hazards Viewer online interactive map available at 
http://maps.ngdc.noaa.gov/viewers/hazards.  

● Ages of Volcanoes in Hawaiian Islands Google spreadsheet 
 
Getting Started  
The first step in the development of your conceptual model is to learn as much as you can about 
the geologic activity around the Hawaiian archipelago. You can use the Natural Hazards Viewer 
interactive map to determine the location of any plate boundaries around the islands, the 
location of volcanoes on and around each island, and the occurrence and magnitude of 
earthquakes in the area. As you use the Natural Hazards Viewer, be sure to consider the following 
questions: 

● What are the boundaries and the components of the system you are studying?  
● How do the components of this system interact with each other? 
● How can you quantitatively describe changes within the system over time?  
● What scale or scales should you use to when you take your measurements? 
● What is going on at the unobservable level that could cause the things that you observe? 

The second step in the development of your conceptual model is to learn more about the 
characteristics of the volcanoes in the Hawaiian archipelago. You can use the Google 
spreadsheet called Ages of Volcanoes in Hawaiian Islands to determine which volcanoes are 
active and which are dormant, the distances between the volcanoes, and the age of each 
volcano. As you analyze the data in this spreadsheet, be sure to consider the following questions: 

● What types of patterns could you look for in your data? 
● How could you use mathematics to describe a relationship between two variables?  
● What could be causing the pattern that you observe? 
● What graphs could you create to help you make sense of the data? 

Once you have learned as much as you can about Hawaiian archipelago system, you can begin 
to develop your conceptual model. A conceptual model is an idea or set of ideas that explains 
what causes a particular phenomenon in nature. People often use words, images, and arrows to 
describe a conceptual model. Your conceptual model needs to be able to explain the origin of 
the Hawaiian archipelago. It also needs to be able to explain  

● why the islands form a chain and not some other shape,  
● why the number of islands has increased over the last 100 million years,  
● why some islands are bigger than other ones, and  
● what will likely happen to the Hawaiian archipelago over the next 100 million years. 

The last step in your investigation will be to generate the evidence you to need to convince others 
that your model is valid and acceptable. To accomplish this goal, you can attempt to show how 

http://maps.ngdc.noaa.gov/viewers/hazards


using a different version of your model or making a specific change to a portion of your model 
would make your model inconsistent with what we know about the islands in the Hawaiian 
archipelago. Scientists often make comparisons between different versions of a model in this 
manner to show that a model they have developed is valid or acceptable. You can also use the 
Natural Hazards Viewer to identify other chains of volcanoes that are similar to ones found in the 
Hawaiian archipelago. You can then determine if you are able to use your model to explain the 
formation of other chains of volcanoes. If you are able to show how your conceptual model 
explains the formation of the Hawaiian archipelago better than other models or that you can use 
your conceptual model to explain many different phenomena, then you should be able to 
convince others that it is valid or acceptable. 

 
Report 

Once you have completed your research, you will need to prepare an investigation report that 
consists of four sections (be sure to have section headings): 

1. Introduction: Give some background information on the topic. Explain what question were 
you trying to answer and include a hypothesis. (Background info, research question and 
hypothesis) 

2. Procedure: What did you do during your investigation and why did you conduct your 
investigation in this way? (How you collected and analyzed data) 

3. Data: Include a data table and/or graph to show your results. Be sure to include a title for 
your table or graph with labels for the variables. 

4. Conclusion: What is your argument? (Claim - Evidence - Reasoning) 
 
Your report should answer these questions in two pages or less. The report must be typed, and any 
diagrams, figures, or tables should be embedded into the document. Type your report on Google 
Docs (12 point font, double-spaced) and share it with your teacher. Your report will be graded 
based on the rubric in the class syllabus. 
 


