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2023 "Evidences from palaecomagnetism and sea floor spreading have
validated that continents and ocean basins have never been stationary.™
Elucidate with suitable diagrams.

Introduction

For decades after Alfred Wegener proposed the Continental Drift Theory (1912), the scientific
community remained fiercely "Fixist," dismissing the idea of mobile landmasses due to the lack
of a viable driving mechanism. However, the post-WWII era witnessed a revolution in marine
geology and geophysics.

The dual breakthroughs of Paleomagnetism and the Seafloor Spreading Model provided
irrefutable empirical evidence that transformed the mobilist hypothesis into absolute geological
certainty: the continents and ocean basins are in a state of continuous, dynamic motion.

Paleomagnetism: The Magnetic Signature of Mobility

Paleomagnetism is the study of the record of the Earth's magnetic field preserved in various
magnetic minerals (principally magnetite) through geological time.

Mechanism of Preservation

When basaltic lava cools at a Mid-Oceanic Ridge or during continental volcanic eruptions, its
temperature drops below the Curie Point (approx. 550°C). At this precise thermal threshold,
the iron-bearing magnetite crystals align themselves perfectly parallel to the prevailing
orientation and inclination of the Earth’s magnetic field. Once frozen, this rock acts as a
permanent fossil compass, locking in Thermo-Remanent Magnetization (TRM).

Apparent Polar Wandering (APW) Curves

In the 1950s, geophysicists like S.K. Runcorn plotted the historical positions of the Earth's
magnetic North Pole by analyzing rocks of different ages from a single continent.

The Paradox: Tracing the magnetic pole backward through time yielded a winding path,
suggesting the North Pole had been wandering across the globe (Polar Wandering).

The Realization: When APW curves were plotted independently for North America and
Europe, the two lines followed entirely different trajectories.

The Resolution: Since the Earth cannot have two distinct magnetic North Poles at the same
time, the pole must have remained relatively stationary. The diverging curves prove that the
continents themselves had moved relative to the pole and to each other.
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When North America and Europe are jigsaw-fitted together, their independent APW curves
perfectly overlap into a single line

Seafloor Spreading: The Oceanic Conveyor Belt

In 1962, Harry Hess proposed the Seafloor Spreading Model, suggesting that ocean basins are
not permanent, ancient, or stationary structures, but are instead young, actively renewing features
driven by sub-crustal convection currents.

Key Empirical Evidences Validating Hess's Model:

Age of the Oceanic Crust (Isochrons): Radiometric dating reveals that the youngest oceanic
crust is located directly along the crest of the Mid-Oceanic Ridges (MOR). The rocks become
progressively older with increasing distance from the ridge axis. Crucially, no oceanic crust
anywhere on Earth is older than 200 million years, whereas continental blocks date back over
3.5 billion years. This indicates a constant cycle of oceanic destruction and creation.
Sedimentary Layer Thickness: Deep-sea drilling by vessels like the Glomar Challenger proved
that marine sediment is virtually non-existent at the ridge crests. The sediment column thickens
progressively toward continental margins, proving that the seafloor near the margins has existed
much longer, allowing more time for sediment accumulation.
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The Grand Convergence: Vine-Matthews-Morley Hypothesis (1963)

The definitive validation of both paleomagnetism and seafloor spreading came when Fred Vine,
Drummond Matthews, and Lawrence Morley combined the two concepts to explain the **zebra-
stripe’ magnetic anomalies mapped on the ocean floor.

The Earth's magnetic field periodically undergoes Geomagnetic Polarity Reversals (where the
magnetic North and South poles switch places).

As basaltic magma continuously wells up at the MOR, it solidifies and records the current
magnetic polarity (Normal or Reversed).

Seafloor spreading then splits this newly magnetized rock in half, pushing the two halves
laterally away in opposite directions.

When the Earth's magnetic field reverses, the next batch of upwelling magma records the new,
reversed polarity. This process transforms the ocean floor into a giant magnetic tape recorder.

Why this Validates Crustal Mobility:

The magnetic stripes display perfect bilateral symmetry relative to the central axis of the Mid-
Oceanic Ridge. The width and polarity of the stripes on one side of the ridge mirror those on the
opposite side. This pattern cannot be explained by a static crust; it is mathematically impossible
unless the seafloor is actively moving laterally outward from the ridge crest.

Conclusion

The independent lines of evidence from paleomagnetism and seafloor spreading acted as the
structural pillars that rescued Wegener's mobilist concept from scientific isolation.
Paleomagnetism proved that continents change their latitudinal and rotational orientations over
time, while seafloor spreading provided the moving oceanic conveyor belt that carries them.

Together, they successfully shifted the earth sciences paradigm away from a fixist model to the

unified theory of Plate Tectonics, proving that the Earth's surface is a highly dynamic jigsaw
puzzle in a perpetual state of motion.
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