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Inquiry Activity • Paper and Pencil


Age the Islands
Problem  What can an island’s location tell you about its age?
Background
Volcano Formation

Most volcanoes form at or near the boundary of two tectonic plates (examples: Mount St. Helens, Mount Vesuvius). But some form in the middle of a plate over a hotspot—a relatively stationary area of Earth’s mantle that is unusually hot. Most hotspots are located under oceanic plates. The tremendous heat of the mantle causes small cracks to form in the overlying oceanic plate, as it moves over the hotspot. Magma then oozes through these cracks and out onto the sea floor, where it cools and forms a small dome. Repeated eruptions over hundreds of thousands of years deposit more magma on the dome, forming a volcano. When the volcano emerges above sea level, it forms an island.
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	Figure 1. Hotspot  The diagram shows the formation of islands, as a tectonic plate passes, during a span of tens of millions of years, over a hotspot in Earth’s mantle. As the plate moves, it takes the cooling volcano with it, which erodes and shrinks over time.


Aging Volcanic Islands

The plate containing the new island volcano continues to move, carrying the island away from the hotspot, which makes way for a new volcano to form. As the process repeats, an island chain forms. Most islands have one volcano. However, some islands have multiple peaks. Some island chains, such as the Hawaiian Islands, form in a simple arc. Other chains, such as the Galápagos Islands, formed by subduction of the Nazca Plate, being pulled down under the South American Plate. Those island chains are more clustered. Island chains all have one thing in common, however. The islands farthest from the hotspot are generally older and smaller, with rounded peaks and eroded slopes, while those closer to the hotspot are generally younger, taller, and steeper.
Procedure

Step 1
Locate the Galápagos Islands and the Galápagos hotspot on your map. Mark the hotspot location on your map and label it.
Step 2
Measure the distance of Santiago Island from the Galápagos hotspot. Using the map’s scale bar, convert your measurement to an actual distance in kilometers. Record this distance in the data table.
Step 3
Repeat Step 2 for the other islands.
Step 4
Compare the height and area of the islands, and the number of active volcanoes on each. Then, using this information, along with the relative distance of each island from the hotspot, rank the islands from oldest to youngest.
	Location of the Galápagos Islands and Hotspot
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1.
Use your observations to complete the data table below.

	Data Table

	
	Height (m)
	Area (km2)
	Active Volcanoes
	Approx. Distance From Hotspot (km)
	Relative Age

(1 = oldest)

	Santiago
	907
	585
	0
	
	

	San Cristóbal
	896
	547
	0
	
	

	Española
	206
	61
	0
	
	

	Floreana
	640
	168
	0
	
	

	Santa Cruz
	864
	979
	0
	
	

	Isabela
	1,707
	4,588
	6
	
	

	Fernandina
	1,494
	629
	1
	
	

	Marchena
	343
	115
	0
	
	


Analyze and Conclude

2.
Analyze Data  Which island in this group is the youngest? Which is the oldest? Explain your reasoning.
3.
Infer  Based on the positions of the islands relative to the Galápagos hotspot, in what direction is the Nazca Plate moving? What evidence did you use to infer this?

4.
Draw Conclusions  Which island do you think is younger—Isabela or Fernandina? Explain your reasoning.

5.
Extension  Imagine that ten million years from now someone visits and observes the Galápagos archipelago. Name the two islands they would be least likely to see. Then identify where the person in the future is most likely to find a new Galápagos island. Give at least one reason for each prediction.
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