


How Does the Crust Move?

s Look closely at a world map.

s Do any of the continents look as if they might fit 
together like the pieces of a puzzle?

s Which 
continent 
might fit next 
to North 
America?



Continental Drift

s Alfred Wegener used the visual 
evidence of a world map, as 
well as several other pieces of 
evidence, to develop and 
publish the hypothesis of 
continental drift in 1915.

s According to the continental 
drift, the Earth’s continents 
have slowly drifted, by moving 
through the ocean floor.



Continental Drift

s At one point, all the 
continents were joined to 
form a single landmass.

s Wegener named this 
supercontinent Pangaea.

s By following the outline of 
the coastline, mirrored by 
the continental shelf, the 
continents fit together like 
pieces of a jigsaw puzzle



Continental Drift

s Other evidence for Pangaea, found in Africa and 
South America, includes identical fossils of 
Lystrosaurus, a barrel-chested dinosaur the size of a 
pig.

s In addition, some rock beds on these two continents 
are similar.



Continental Drift
s Wegener also used climate 

evidence to support his idea. 
Coal beds have been found 
in Antarctica, yet coal forms 
in warm, humid climates.

s Glacial rocks have been found in Africa.

s Even though Wegener used many different types of 
evidence to support his hypothesis, he could not 
explain how the continents had moved.

s Because of this, his peers did not accept his idea.



Continental Drift
s Alfred Wegner was not the first person to 

hypothesize that Earth’s present-day 
landmasses might have been in different 
positions in the past.

s Aristotle, in about 4 B.C. and Leonardo da Vinci, in the 
fifteenth century, both had observed marine fossils in 
rocks that were on dry land.

s In the late 1500’s, a Dutch mapmaker 
suggested that Europe and North America 
and Africa, and South America appeared to 
have once been joined.



Continental Drift
s Even Benjamin Franklin, in the late 

1700s, thought that Earth’s crust 
was not static, but moved slowly 
over a fluid-like layer.

s Like Wegener, however, none of his 
predecessors could explain how 
such large masses of solid rock 
could move.

s The answer to this question came only after detailed 
studies of the sea floor took place in the 1950’s and 
1960’s.



Seafloor Spreading

s Decades after Wegener presented his hypothesis of 
continental drift, other scientists found evidence to 
support his theory.

s Scientists noticed alternating strong and weak 
magnetic reflection while mapping the ocean floor.

s The oceanic crust that formed 
during a period of normal polar 
orientation produced a strong 
magnetic signal, while the 
oceanic crust that formed 
during a reverse period 
produced a weak signal.



Seafloor Spreading

s It was hypothesized that crustal boundaries were 
the central point where rock on the ocean floor was 
formed.

s Scientist called these boundaries in the ocean floor 
spreading centers.

s Lava erupts at the 
spreading center, 
producing new 
oceanic crust.



Seafloor Spreading

s Seafloor spreading describes the process of forming 
new ocean crust.

s Now, the scientific community had a reasonable 
mechanism – seafloor spreading – to explain moving 
continents.



Evidence of Seafloor 
Spread

Evidence

s Magnetic Reversal

Explanation

s Changes in the magnetic 
pattern of the ocean floor 
indicate reversals in Earth’s 
magnetic field over time.



Evidence of Seafloor 
Spread

Evidence

s Magnetic Reversal

s Depth of sediment

Explanation

s The farther away core 
samples are taken of the 
ocean floor from a 
spreading center, the 
deeper the sediments are.



Evidence of Seafloor 
Spread

Evidence

s Magnetic Reversal

s Depth of Sediment

s Radiometric Dating

Explanation

s Radiometric dating of rocks 
also shows that rocks ages 
increase with distance from 
a spreading center.



Plate Tectonics
s Scientists use the concept of seafloor spreading as 

the mechanism to explain plate movement.

s They called their proposed idea the theory of plate 
tectonics.

s This theory states that 
Earth’s lithosphere is 
broken into large slabs 
of rocks.

s These slabs are called 
tectonic plates.



Plate Tectonics

s Plates move around on the partly melted section of 
the mantle called the asthenosphere.

s Earth’s lithosphere is broken into seven major 
tectonic plates, with each named for the continent 
or ocean that 
it holds.

s The plates 
move slowly 
over Earth’s 
surface.



Plate Tectonics



Scripture 
Spotlight

Read Nahum 1:3-7 to see how God’s power can be seen in 
nature.

While the natural disasters described in Nahum 1:3-7 
are used to describe God’s great power, there is a 
promise of God’s mercy and protection for those who 
love Him.



Plate Tectonics:
Review

s Theory of Plate Tectonics: the concept of seafloor 
spreading 

s Theory states that the Earth’s lithosphere is broken 
into large slabs of rock. 

s These slabs are called tectonic plates.

s Earth’s lithosphere is broken into seven major 
tectonic plates, with each named for the continent 
or ocean that holds it.

s The plates move slowly over Earth’s surface.



Plate Tectonics:
Types of Plate Boundaries

s Tectonic plates meet at locations called plate 
boundaries.

s There are three types of plate boundaries
s Divergent Boundaries
s Convergent Boundaries
s Transform Boundaries



Types of Plate Boundaries:
Divergent Boundary

s Where plates move apart

s Found on land and in the ocean

s Marked by a spreading center in the ocean

s At the spreading center, new floor forms as oceanic 
crust moves away from the spreading axis

s On land, a rift zone forms

s Volcanoes form in these regions



Types of Plate Boundaries:
Divergent Boundary



Types of Plate Boundaries:
Convergent Boundary

s Where plate comes together

s Found on land and in the ocean

s Subduction occurs when denser crust is pushed 
below less dense crust into the mantle, where is 
melts

s The region that outlines 
where subduction occurs is 
called the subduction zone.



Types of Plate Boundaries:
Convergent Boundary

s Ocean crust subducts  under continental crust

s Two oceanic crusts – older crust subducts under 
newer crust

s Two continental crusts –
neither subducts; push 
upward, form mountain chains



Types of Plate Boundaries:
Transform Boundary

s Where plates move horizontally past one another

s Found on land and in the ocean

s Horizontal movements
of rocks grinding past 
each other produces 
earthquakes



What Causes Plate Motion?

s Tectonic plates move very 
slowly over Earth’s 
surface.

s The slowest plates move at a rate of only about 2.5 
cm (1 in.) per year.

s The fast plate motion is a little more that 15 cm (6 
in.) per year.

s How far might the slowest and fastest plates have 
moved since you were born?



What Causes Plate Motion?

s Plates move because of the action of convection 
currents that are created by the heating and cooling 
of the magma in the mantle

s The circular 
movement of these 
currents creates two 
primary forces that 
move the plates



What Causes Plate Motion?

s One force, ridge push, is created as newly formed 
ocean crust pushes adjoining crust away from the 
ridge.

s The second force, slab 
pull, occurs as the 
magma moves under 
the plate and locks 
onto the  underside of 
the plate, pulling it 
along.



What Causes Plate Motion?



Earth’s Crust and the 
Genesis Flood

s Although scientists do not fully 
understand the causes of plate 
motion, evidence indicates that 
dramatic continental movement has 
occurred in the past.

s The theory of plate tectonics 
explains much of what is currently 
observed in geology.

s What could have caused a super 
continent, like Pangaea, to break up, 
with the resulting continents moving 
thousands of miles apart?



Earth’s Crust and the 
Genesis Flood

s The Bible describes dramatic events associated with 
the Flood of Genesis 7-9, such as “all the fountains of 
the great deep” bursting open (Genesis 7:11).

s It is possible that these events led to much of what 
we see on Earth’s today, but they do not provide a 
clear and detailed explanation.



Earth’s Crust and the 
Genesis Flood

s Currently, the continental plates are 
moving slowly (1-4 cm per year). 

s At that rate, it would have taken 
millions of years for them to arrive 
at their present locations, which is 
exactly what many scientists think 
happened.

s Scientists who interpret the early 
chapters of Genesis literally, 
however, think the movement must 
have happened much more quickly.



Earth’s Crust and the 
Genesis Flood

s These scientists believe that the violent events during 
the Flood and the geological changes since the Flood 
might explain how Earth’s plates could have moved 
apart much more quickly than they are moving today.

s Although the theory of plate tectonics explains 
phenomena that we see happening today, it’s much 
harder to know exactly how plate movements might 
have occurred during events that involved the 
intervention of God, like the Genesis Flood.



Called to 
Serve

s The Seventh-day Adventist Geoscience Research Institute 
(GRI) includes eight research scientists as members. 

s The GRI also sponsors a modest research grant program.

s Over the past 20 years, funding has provided for nearly 100 
research projects relating to Earth’s origins and history.

s Perhaps one day, you will be one the scientists doing 
research for the GRI!


