scientific ideas about
plate tectonics

development of scientific
understanding of the
motion of continents

determining the age of
the earth

nature of science
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In science, the testing,
revising, and occasional
discarding of theories,
new and old, never ends.
This ongoing process
leads to a better
understanding of how
things work in the world
but not to absolute
truth.

Scientists continue to
study the motions of the
earth's plates and the
phenomena those motions
cause in an attempt to
better understand the
internal composition of
the earth and the
processes taking place
within it.

In the long run,
theories are judged by
the range of
observations they
explain, how well they
explain observations,
and how useful they are
in making accurate
predictions.

New ideas in science are
limited by the context
in which they are
conceived; are often
rejected by the
scientific
establishment; sometimes
spring from unexpected
findings; and usually
grow slowly, through
contributions from many

In the 1960s, scientists
noted that earthquakes
occur much more
frequently in certain
areas, that the rock
around mid-ocean ridges
is progressively older
the farther it is from
the ridge, and that this
gradient is symmetrical
on either side of the

In the short run, new
ideas that do not mesh
well with mainstream
ideas in science often
encounter vigorous
criticism.

Early in the 1900s,
Alfred Wegener, a German
scientist, reintroduced
the idea of moving
continents, adding such
evidence as the
underwater shapes of the
continents, the
similarity of life forms
and land forms in
corresponding parts of

The outward transfer of
the earth's internal
heat causes regions of
different temperatures
and densities. The
action of a
gravitational force on
regions of different
densities causes the
rise and fall of
material between the

As soon as fairly
accurate world maps
began to appear, some
people noticed that the
continents of Africa and
South America looked as
though they might fit
together, like a giant
jigsaw puzzle. This led
some to speculate that
they might have once

In the early 1800s,
Charles Lyell argued in
Principles of Geology
that the earth was
vastly older than most
people believed. He
supported his claim with
a wealth of observations
of the patterns of rock
layers in mountains and
the locations of various

Prior to the 1700s, many
considered the earth to
be just a few thousand
years old. By the 1800s,
scientists were starting
to realize that the
earth was much older
even though they could
not determine its exact
age.

Scientific evidence
indicates that some rock
layers are several
billion years old.
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There are worldwide
patterns to major
geological events (such
as earthquakes, volcanic
eruptions, and mountain
building) that coincide
with plate boundaries.

The earth's plates sit
on a dense, hot,
somewhat melted layer of
the earth. The plates
move very slowly,
pressing against one
another in some places
and pulling apart in
other places, sometimes
scraping alongside each
other as they do.

The outer layer of the
earth -- including both
the continents and the
ocean basins -- consists
of separate plates.

