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ABOUT THE STUDY

Continental drift, a fundamental theory in geology, describes the
gradual movement of Earth's continents over geological time.
Proposed by Alfred Wegener in the early 20% century, this
concept has since evolved into the more comprehensive theory of
plate tectonics. Continental drift has completely shaped Earth's
topography and climate, influencing the distribution of landmasses,
mountain formation, ocean circulation, and atmospheric patterns.

Mechanism of continental drift

Continental drift is driven by the movement of tectonic plates, the
large slabs of Earth's lithosphere that float on the semi-fluid
asthenosphere beneath them. These plates move due to mantle
convection, where heat from Earth's core causes the mantle's
material to circulate. This movement can cause plates to diverge,
converge, or slide past each other, leading to various geological
phenomena.

Formation of mountains and ocean basins

One of the most visible impacts of continental drift is the
formation of mountains and ocean basins. When tectonic plates
converge, they can create mountain ranges. For example, the
collision between the Indian plate and the Eurasian plate formed
the Himalayas, the world's tallest mountain range. This process,
called orogeny, involves the folding, faulting, and uplifting of
Earth's crust, creating towering peaks and deep valleys.

Conversely, when plates diverge, they can form ocean basins.
The Mid-Atlantic Ridge, an underwater mountain range, is an
example of a divergent boundary where the Eurasian plate and
the North American plate are moving apart. As the plates separate,
magma rises to fill the gap, creating new oceanic crust.

Impact on earth's topography
The movement of continents has continuously reshaped Earth's

surface. The breakup of the supercontinent Pangaea, which
existed about 335 to 175 million years ago, led to the formation

*Corresponding author. Marie Lindquist, Email:
komnogeor@gmail.com

of the current continents. As these landmasses drifted apart, they
created new coastlines, mountain ranges, and ocean basins.

For instance, the Atlantic Ocean began to form as Pangaea split,
separating the Americas from Europe and Africa. Similarly, the
movement of the African plate towards the Eurasian plate is
closing the Mediterranean Sea, and the collision will eventually
create new mountain ranges.

Influence on climate

Continental drift has also played an important role in shaping
Earth's climate. The position of continents affects ocean currents,
which in turn influence global climate patterns. For example, the
formation of the Isthmus of Panama around 3 million years ago
significantly altered ocean circulation. It blocked the flow of
water between the Atlantic and Pacific Oceans, leading to the
establishment of the Gulf Stream. This warm ocean current
transports heat from the tropics to the North Atlantic, moderating
the climate of Western Europe.

Additionally, the distribution of landmasses affects atmospheric
circulation. When continents cluster around the poles, as they did
during the Permian and Carboniferous periods, ice sheets can
form, leading to global cooling and ice ages. Conversely, when
continents are positioned closer to the equator, warmer climates
prevail. The shifting positions of continents over geological time
scales have thus been a significant driver of Earth's climatic
history.

Biodiversity and evolution

The movement of continents has also influenced the evolution
and distribution of life on Earth. As landmasses drift apart,
populations of organisms become isolated, leading to speciation
and increased biodiversity. For instance, the separation of South
America from Africa around 100 million years ago led to the
divergent evolution of species on each continent.

The collision and merging of continents can also lead to the
mixing of previously isolated species, causing competition and
extinction events. The Great American Biotic Interchange
(GABI), which occurred around 3 million years ago when the



Isthmus of Panama formed, allowed species from North and
South America to migrate between the continents. This event led
to significant changes in the fauna of both continents.

Continental drift continues to shape Earth's topography and
climate. Continental drift, driven by the movement of tectonic

plates, has deeply impacted Earth's topography and climate over
geological time. From the formation of mountains and ocean
basins to the shaping of global climate patterns, the continuous
movement of continents has played an important role in Earth's
geological and climatic history.
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