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2020 : Write an essay on evolution of continents and oceans using various 

theories and models. 

The configuration of continents and oceans is the most fundamental feature of the Earth's 

surface. Understanding their evolution has been one of the greatest intellectual journeys in 

geomorphology, characterized by a paradigm shift from "Fixist" models (which argued for 

permanent, stationary landmasses) to "Mobilist" models (which proved dynamic, lateral crustal 

movements). 

 Early Fixist Models: The Geocentric & Geometric Attempts 

Before the 20th century, the scientific community believed that continents and oceans were 

permanent features formed during the cooling and contraction of the primordial Earth. 

The Tetrahedral Hypothesis (Lowthian Green, 1875) 

Lowthian Green attempted to explain the antipodal distribution of land and water (land at one 

side of the globe facing water on the exact opposite 

side) using solid geometry. 

 The Core Concept: A sphere has the largest volume 

relative to its surface area. As the Earth cooled and 

contracted, it sought to reduce its volume while 

maintaining its surface area, naturally collapsing into a 

tetrahedron. 

 The Layout: The four vertices of the tetrahedron 

represented the ancient shields (e.g., Laurentian, 

Baltic, Angara, Antarctic), while the flat faces formed 

the deep ocean basins. 

 Critique: The theory was discarded because a rotating 

fluid planet cannot structurally collapse into a 

tetrahedron without violating the laws of hydrostatic 

equilibrium. 
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The Mobilist Revolution: Continental Drift Theory (CDT) 

The year 1912 marked a major turning point when German meteorologist Alfred Wegener 

postulated his theory of Continental Drift, challenging the static view of the Earth. 

    

Core Tenets of Wegener’s Model 

Wegener argued that during the Carboniferous period, all continents were aggregated into a 

single supercontinent called Pangaea, surrounded by a mega-ocean, Panthalassa. Pangaea 

subsequently split into Laurasia (North) and Gondwanaland (South), separated by the Tethys 

Sea, eventually drifting into their present configurations. 

 The Sial-Sima Relationship: Wegener assumed that the lighter continental crust Sial, was 

floating and drifting over the denser oceanic floor Sima, without encountering any friction. 

 Driving Forces: He attributed the drift to two forces: 

1. Equator-ward movement: Driven by gravitational forces and buoyancy (centrifugal force of 

Earth's rotation). 

2. Westward movement: Driven by the tidal friction exerted by the Sun and the Moon. 

 

Evidences and Fatal Flaws 

Wegener presented interdisciplinary evidence, including the Jigsaw-fit of South America and 

Africa, matching geological strata (Cape Vault), paleontological links (Glossopteris flora and 

Mesosaurus fossils), and Permo-Carboniferous glaciation (tillites) across fragmented southern 

continents. 

The Verdict: While Wegener’s spatial correlations were remarkably accurate, his driving forces 

were mathematically absurd. Physicist Harold Jeffreys calculated that if tidal forces were strong 

enough to move continents, they would stop the Earth's rotation entirely within a year. 
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 The Transitional Mechanism: Convection Current Theory 

Realizing the inadequacy of Wegener's forces, 

Arthur Holmes in 1928–29 proposed a brilliant 

sub-crustal mechanism that bridged the gap 

between drift and modern tectonics. 

 Mechanism: Holmes argued that radioactive decay 

in the Earth's mantle generates extreme heat, setting 

up thermal convection currents within the 

asthenosphere. 

 Rising Limbs: Where convection currents ascend, 

they split the crust apart, creating an oceanic rift. 

 Falling Limbs: Where the currents descend, they 

pull the crust downward, creating geosynclines and 

trenches. 

The Empirical Breakthrough: Seafloor Spreading Model 

During the 1950s and 1960s, extensive mapping of the deep ocean floor by scientists like Marie 

Tharp, Harry Hess, and Robert Dietz shattered the old assumption that the ocean floor was a flat, 

featureless plain. 

      

Harry Hess's Synthesis (1962) 

Hess proposed that the ocean floor acts as a 

giant conveyor belt: 

 New oceanic crust is continuously generated at 

Mid-Oceanic Ridges (MOR) by upwelling 

mantle magma. 

 The ocean floor moves laterally away from the 

ridge crest. 

 Old, cold oceanic crust is consumed back into the 

mantle at deep-sea trenches (subduction zones). 

Validation: The model was definitively proven by 

the Vine-Matthews-Morley hypothesis, which 

discovered alternating, symmetrical bands of 

magnetic reversals (paleomagnetism) on either side 

of the MOR. 
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 The Grand Synthesis: Plate Tectonics Theory (PTT) 

Formulated in 1967 by McKenzie, Parker, and Morgan, Plate Tectonics synthesized Continental 

Drift and Seafloor Spreading into a rigorous, quantitative framework. 

Mechanics of Plate Tectonics 

Instead of continents plowing through oceans, PTT asserts that the Earth's outer shell is broken 

into rigid slabs called lithospheric plates (comprising both continental and oceanic crust) that 

glide over the plastic asthenosphere. 
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The boundaries where these plates interact dictate the evolution of oceans and landmasses: 

Boundary 

Type 
Dynamic Action Geographic Example 

Impact on 

Geomorphology 

Divergent 
Crustal Extension / 

Rifting 

East African Rift, Mid-

Atlantic Ridge 

Birth of new oceans (e.g., 

Red Sea) 

Convergent 
Crustal Consumption 

/ Collision 

Himalayas, Andes, 

Mariana Trench 

Orogeny; continental 

growth via accretion 

Transform 
Lateral Shear / 

Conservative 
San Andreas Fault 

Structural offset without 

crustal alteration 

The Modern Synthesis: The Wilson Cycle 

Today, the evolution of continents and oceans is understood not as a one-time linear drift, but as 

a continuous, cyclical process known as the 

Wilson Cycle (Supercontinent Cycle), which 

operates roughly every 300 to 500 million years. 

1. Embryonic Rift /Rifting: Mantle plumes cause 

continental thermal doming and fracturing (e.g., 

East African Rift). 

2. Juvenile Ocean /Opening: The rift widens, filling 

with seawater to form a narrow, juvenile basin 

(e.g., Red Sea). 

3.  Mature Ocean /Spreading: Broad oceans expand 

due to active seafloor spreading (e.g., Atlantic 

Ocean). 

4. Subduction: As the ocean ages, its margins cool, 

become dense, and subduct, initiating basin 

shrinkage (e.g., Pacific Ocean). 

5. Terminal Closure : (Mediterranean)      

6. Collision (Suture): Complete subduction brings 

opposite continental fragments into a violent 

collision, welding them together along a suture 

zone and raising massive fold mountains (e.g., the 

Indo-Eurasian collision creating the Himalayas). 

 

Conclusion 
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The evolution of continents and oceans has transitioned from the imaginative geometric models 

of the 19th century to the empirically verified, comprehensive framework of Plate Tectonics and 

the Wilson Cycle. Rather than static entities, continents and oceans represent a deeply 

integrated, dynamic recycling system driven by the internal thermal engine of the Earth. 
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