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CHAPTER 1
Ocean-Ocean Convergent

Plate Boundaries

* Learn the activity and features of convergent plate boundaries where one oceanic plate subducts beneath
another oceanic plate.

What do you see in this satellite photo?

We continue our trip up western North America to find a convergent plate boundary where oceanic crust subducts
beneath oceanic crust. North of the contiguous U.S. lies Canada, and north of Canada lies Alaska. A line of
volcanoes, known as the Aleutian Islands, is the result of ocean-ocean convergence. In this satellite image is an
erupting volcano, topped by snow or ice, and surrounded by seawater - a member of the Aleutian chain. Let’s take a
look at this boundary and the volcanic arc.

Convergent Plate Boundaries

When two plates converge, what happens depends on the types of lithosphere that meet. We explored what happens
when oceanic crust meets continental crust. Another type of convergent plate boundary is found where two oceanic
plates meet. In this case the older, denser slab of oceanic crust will plunge beneath the less dense one.

Ocean-Ocean

The features of a subduction zone where an oceanic plate subducts beneath another oceanic plate are the same as
a continent-ocean subduction zone. An ocean trench marks the location where the plate is pushed down into the
mantle. In this case, the line of volcanoes that grows on the upper oceanic plate is an island arc. Do you think
earthquakes are common in these regions ( Figure 1.1)?

In the north Pacific, the Pacific Plate is subducting beneath the North American Plate just as it was off of the coast of
the Pacific Northwest. The difference is that here the North American plate is covered with oceanic crust. Remember


http://www.ck12.org

www.ck12.org

FIGURE 1.1

Subduction of an ocean plate beneath
other oceanic crust results in a volcanic
island arc, an ocean trench, and many
earthquakes

Deeanic-oceanic convérgence

that most plates are made of different types of crust. This subduction creates the Aleutian Islands, many of which
are currently active (see Figure 1.2). Airplanes sometimes must avoid flying over these volcanoes for fear of being
caught in an eruption.

Summary

* If the two plates that meet at a convergent plate boundary both are of oceanic crust, the older, denser plate will
subduct beneath the less dense plate.

¢ The features of an ocean-ocean subduction zone are the same as those of an ocean-continent subduction zone,
except that the volcanic arc will be a set of islands known as an island arc.

* The older plate subducts into a trench, resulting in earthquakes. Melting of mantle material creates volcanoes
at the subduction zone.

Explore More

Use the resources below to answer the questions that follow.
* Subduction Zones at
http://www.nature.nps.gov/geology/usgsnps/pltec/converge.html

Describe a subduction zone.

What forms this subduction zone?

Where and why does melting occur?

What is formed on the continental plate?

Where can an example of this plate boundary be found?

AEE Rl

¢ Volcanic Arcs at

http://earthguide.ucsd.edu/eoc/teachers/t_tectonics/p_subduction.html

6. Why do arc volcanoes appear in a line?
7. Why are there volcanoes near subduction zones?
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North Pacific Air Routes over the Aleutian Volcanic Arc

— Morth Pacific Alr Routes
4  Active Volcanoes of the Aleutian Arc
,‘. Active Volcanoes Ssismically Monilored by Alaska Volcano Observatary

These Morth Pacific air routes camy more than 20,000 people and millicns of dollars in cargo every day.

FIGURE 1.2
The arc of the island arc that is the Aleutian Islands is easily seen in this map of North Pacific air routes over the
region.

Review

1. Compare and contrast the features of an ocean-ocean convergent plate boundary with the features of an ocean-
continent convergent plate boundary.

2. How do the Aleutian volcanoes differ from the Cascades volcanoes?

3. How do island arcs get their name?
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