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Open-Ended Response Answer Key

1. Divergent Boundaries: At divergent boundaries, two tectonic plates move away
from each other. This movement creates a gap or rift in the Earth's crust. As the
plates separate, magma from the mantle rises to fill the gap, solidifying and
forming new crust. This process is known as seafloor spreading and can create
oceanic ridges. Divergent boundaries are characterized by volcanic activity and
the formation of new igneous rocks.

Convergent Boundaries: Convergent boundaries occur when two tectonic plates
move toward each other and collide. Depending on the types of plates involved,
various interactions can occur. When an oceanic plate collides with a continental
plate, the denser oceanic plate is subducted beneath the continental plate,
leading to the formation of volcanic mountain ranges and deep ocean trenches.
When two continental plates collide, they can create massive mountain ranges,
such as the Himalayas. Convergent boundaries are associated with earthquakes,
volcanic eruptions, and the formation of metamorphic rocks.

Transform Boundaries: Transform boundaries are characterized by plates sliding
horizontally past each other. This lateral movement can cause rocks to fracture
along fault lines, leading to earthquakes. While transform boundaries do not
typically create or destroy crust, they play a critical role in redistributing crustal
material. These boundaries are responsible for the creation of fault zones and the
formation of new igneous rocks when magma rises along the faults.

2. Metamorphism is a crucial process in the rock cycle that involves the
transformation of existing rocks into new forms due to high heat and pressure. At
convergent boundaries, where tectonic plates collide, intense pressure and heat
are generated. This heat and pressure drive the process of metamorphism. Here's
how it works:

When an oceanic plate subducts beneath a continental plate at a convergent
boundary, it descends into the Earth's mantle, where temperatures and pressures
are exceptionally high. The heat causes the rocks to undergo metamorphism,
resulting in the formation of new types of rocks known as metamorphic rocks.
These rocks are characterized by distinct textures and minerals that differ from the
original rock.

For example, shale, which is a sedimentary rock, can be transformed into schist, a
metamorphic rock, through the process of metamorphism. This change occurs
due to the extreme conditions at convergent boundaries.

Metamorphism is significant because it adds new "actors" to the rock cycle, and
these metamorphic rocks can later undergo erosion and weathering, contributing
to the formation of sedimentary rocks. The cycle continues as these sedimentary
rocks may eventually become metamorphic rocks again if subjected to high heat
and pressure.

3. Subduction is a geological process that occurs at convergent bounghagies when
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plays a crucial role in the formation of certain types of rocks, specifically
metamorphic rocks and volcanic rocks.

When an oceanic plate converges with a continental plate, the denser oceanic
plate is subducted beneath the less dense continental plate due to its weight. As
the oceanic plate descends into the Earth's mantle, it encounters extremely high
temperatures and pressures. These conditions cause the rocks in the descending
oceanic plate to undergo metamorphism, leading to the formation of
metamorphic rocks.

In addition to metamorphism, subduction also creates conditions conducive to
volcanic activity. As the subducted oceanic plate descends, it begins to melt due
to the increasing temperature and pressure. This molten rock, or magma, rises
through fractures in the overlying continental plate, leading to volcanic eruptions.
The volcanic eruptions contribute to the formation of volcanic rocks, such as
basalt and andesite.

Therefore, subduction at convergent boundaries not only leads to the
metamorphism of rocks but also plays a central role in the creation of volcanic
rocks and the volcanic mountain ranges often associated with convergent
boundaries.

4. The analogy between plate tectonics and a grand ballet performance provides
a vivid and relatable way to understand the complex interactions occurring on
Earth's surface. Just as in a ballet performance, where dancers move gracefully
on a stage, tectonic plates move slowly and majestically across the Earth's
surface. The analogy helps us visualize and appreciate the beauty and intricacy
of these geological processes. Here's how the analogy works:

Dancers Represent Tectonic Plates: In the ballet analogy, the dancers represent
the Earth's tectonic plates. Each dancer corresponds to a specific plate, and their
movements symbolize the plate's motion, whether it's drifting apart, colliding, or
sliding past another plate.

Choreography Represents Plate Interactions: The choreography of the ballet
mirrors the interactions at plate boundaries. When two dancers come together for
a duet, it represents a convergent boundary where plates collide. Their graceful
movements illustrate how plates can create mountain ranges and deep ocean
trenches.

Music and Rhythm Symbolize Geological Forces: The music and rhythm of the
ballet performance parallel the geological forces at play. The music sets the tone
for the interactions, just as geological forces drive the movement of tectonic
plates. The timing and coordination of the dancers reflect the slow but relentless
nature of these processes.

Stage Transformations Represent Geological Outcomes: Just as a ballet stage can
transform from one scene to another, Earth's surface undergoes transformations
due to plate tectonics. The analogy helps us understand how the Earth's
landscapes change over time as a result of plate movements, from the creation
of new rocks at divergent boundaries to the formation of mountains at convergent
boundaries.
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