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Plate tectonics: 

Plate tectonics, theory dealing with the dynamics of Earth’s outer shell—

the lithosphere—that revolutionized Earth sciences by providing a 

uniform context for understanding mountain-building processes, volcanoes, 

and earthquakes as well as the evolution of Earth’s surface and reconstructing its 

past continents and oceans. 

 
Earth's tectonic plates Map showing Earth's major tectonic plates with arrows 

depicting the directions of plate movement.  

The concept of plate tectonics was formulated in the 1960s. According to the 

theory, Earth has a rigid outer layer, known as the lithosphere, which is typically 

about 100 km (60 miles) thick and overlies a plastic (moldable, partially molten) 

layer called the asthenosphere. The lithosphere is broken up into seven very large 

continental- and ocean-sized plates, six or seven medium-sized regional plates, and 

several small ones. These plates move relative to each other, typically at rates of 5 

to 10 cm (2 to 4 inches) per year, and interact along their boundaries, where they 

converge, diverge, or slip past one another. Such interactions are thought to be 

responsible for most of Earth’s seismic and volcanic activity, although earthquakes 

and volcanoes can occur in plate interiors. Plate motions cause mountains to rise 

where plates push together, or converge, and continents to fracture and oceans to 

form where plates pull apart, or diverge. The continents are embedded in the plates 

and drift passively with them, which over millions of years results in significant 

changes in Earth’s geography. 

 

 

https://www.britannica.com/science/scientific-theory
https://www.merriam-webster.com/dictionary/dynamics
https://www.britannica.com/place/Earth
https://www.britannica.com/place/Earth/The-outer-shell#ref54198
https://www.britannica.com/science/Earth-sciences
https://www.merriam-webster.com/dictionary/context
https://www.britannica.com/science/orogeny
https://www.britannica.com/science/volcano
https://www.britannica.com/science/earthquake-geology
https://www.britannica.com/science/tectonics
https://www.britannica.com/science/lithosphere
https://www.britannica.com/science/asthenosphere
https://www.britannica.com/science/mountain-landform
https://www.britannica.com/science/continent
https://www.britannica.com/science/geography
https://cdn.britannica.com/45/102045-050-8619EE5E/Earth-arrows-plate-movement-tectonic-plates-directions.jpg


 

 

The Theory of Plate Tectonics: 

The theory of plate tectonics is based on a broad synthesis of geologic and 

geophysical data. It is now almost universally accepted, and its adoption represents 

a true scientific revolution, analogous in its consequences to quantum 

mechanics in physics or the discovery of the genetic code in biology. Incorporating 

the much older idea of continental drift, as well as the concept of seafloor 

spreading, the theory of plate tectonics has provided an overarching framework in 

which to describe the past geography of continents and oceans, the processes 

controlling creation and destruction of landforms, and the evolution of Earth’s 

crust, atmosphere, biosphere, hydrosphere, and climates. During the late 20th and 

early 21st centuries, it became apparent that plate-tectonic processes profoundly 

influence the composition of Earth’s atmosphere and oceans, serve as a prime 

cause of long-term climate change, and make significant contributions to the 

chemical and physical environment in which life evolves. 

Principles of Plate Tectonics: 

In essence, plate-tectonic theory is elegantly simple. Earth’s surface layer, 50 to 

100 km (30 to 60 miles) thick, is rigid and is composed of a set of large and small 

plates. Together, these plates constitute the lithosphere, from the Greek lithos, 

meaning “rock.” The lithosphere rests on and slides over an underlying partially 

molten (and thus weaker but generally denser) layer of plastic partially 

molten rock known as the asthenosphere, from the Greek asthenos, meaning 

“weak.” Plate movement is possible because the lithosphere-asthenosphere 

boundary is a zone of detachment. As the lithospheric plates move across Earth’s 

surface, driven by forces as yet not fully understood, they interact along their 

boundaries, diverging, converging, or slipping past each other. While the interiors 

of the plates are presumed to remain essentially undeformed, plate boundaries are 

the sites of many of the principal processes that shape the terrestrial surface, 

including earthquakes, volcanism, and orogeny (that 

is, formation of mountain ranges). 

https://www.merriam-webster.com/dictionary/analogous
https://www.britannica.com/science/quantum-mechanics-physics
https://www.britannica.com/science/quantum-mechanics-physics
https://www.britannica.com/science/physics-science
https://www.britannica.com/science/genetic-code
https://www.britannica.com/science/biology
https://www.britannica.com/science/continental-drift-geology
https://www.britannica.com/science/seafloor-spreading
https://www.britannica.com/science/seafloor-spreading
https://www.britannica.com/science/ocean
https://www.britannica.com/topic/landform-134931
https://www.britannica.com/topic/evolution-of-the-atmosphere-1703862
https://www.britannica.com/science/biosphere
https://www.britannica.com/science/hydrosphere
https://www.britannica.com/science/climate-meteorology
https://www.merriam-webster.com/dictionary/composition
https://www.britannica.com/science/climate-change
https://www.britannica.com/science/environment
https://www.britannica.com/science/life
https://www.britannica.com/place/Earth
https://www.merriam-webster.com/dictionary/constitute
https://www.britannica.com/science/lithosphere
https://www.britannica.com/science/rock-geology
https://www.britannica.com/science/rock-geology
https://www.britannica.com/science/asthenosphere
https://www.britannica.com/science/volcanism
https://www.britannica.com/science/orogeny
https://www.britannica.com/science/biome
https://www.britannica.com/science/mountain-landform


 

 

 

A cross section of Earth's outer layers, from the crust through the lower mantle. 

The process of plate tectonics may be driven by convection in Earth’s mantle, the 

pull of heavy old pieces of crust into the mantle, or some combination of both. For 

a deeper discussion of plate-driving mechanisms, see Plate-driving mechanisms 

and the role of the mantle. 

 

Plate boundaries 

 

Types of plate boundaries 

Three types of plate boundaries exist, characterized by the way the plates move 

relative to each other. They are associated with different types of surface 

phenomena. 

https://www.britannica.com/science/convection
https://www.britannica.com/science/crust-mantle-model
https://www.britannica.com/science/plate-tectonics/Toward-a-unifying-theory#ref261577
https://www.britannica.com/science/plate-tectonics/Toward-a-unifying-theory#ref261577
https://www.britannica.com/science/plate-boundary
https://cdn.britannica.com/83/99283-004-D68DE1E8/cross-section-layers-Earth-mantle-crust.jpg
https://www.britannica.com/video/151503/discussion-plate-tectonics


 

 

The different types of plate boundaries are:  

1. Divergent boundaries (Constructive) occur where two plates slide apart from 

each other. At zones of ocean-to-ocean rifting, divergent boundaries form 

by seafloor spreading, allowing for the formation of new ocean basin. As 

the ocean plate splits, the ridge forms at the spreading center, the ocean 

basin expands, and finally, the plate area increases causing many small 

volcanoes and/or shallow earthquakes. At zones of continent-to-continent 

rifting, divergent boundaries may cause new ocean basin to form as the 

continent splits, spreads, the central rift collapses, and ocean fills the basin. 

Active zones of mid-ocean ridges (e.g., the Mid-Atlantic Ridge and East 

Pacific Rise), and continent-to-continent rifting (such as Africa's East 

African Rift and Valley and the Red Sea), are examples of divergent 

boundaries. 

   

    Divergent boundary 

2. Convergent boundaries (Destructive) (or active margins) occur where two 

plates slide toward each other to form either a subduction zone (one plate 

moving underneath the other) or a continental collision. At zones of ocean-

to-continent subduction (e.g. the Andes mountain range in South America, 

and the Cascade Mountains in Western United States), the dense oceanic 

lithosphere plunges beneath the less dense continent. Earthquakes trace the 

path of the downward-moving plate as it descends into asthenosphere, a 

trench forms, and as the subducted plate is heated it releases volatiles, 

mostly water from hydrous minerals, into the surrounding mantle. The 

addition of water lowers the melting point of the mantle material above the 

subducting slab, causing it to melt. The magma that results typically leads to 

volcanism.  At zones of ocean-to-ocean subduction (e.g. Aleutian 

islands, Mariana Islands, and the Japanese island arc), older, cooler, denser 

crust slips beneath less dense crust. This motion causes earthquakes and a 

deep trench to form in an arc shape. The upper mantle of the subducted plate 

https://en.wikipedia.org/wiki/Divergent_boundary
https://en.wikipedia.org/wiki/Oceanic_basin
https://en.wikipedia.org/wiki/Mid-Atlantic_Ridge
https://en.wikipedia.org/wiki/East_Pacific_Rise
https://en.wikipedia.org/wiki/East_Pacific_Rise
https://en.wikipedia.org/wiki/East_African_Rift
https://en.wikipedia.org/wiki/East_African_Rift
https://en.wikipedia.org/wiki/Convergent_boundary
https://en.wikipedia.org/wiki/Subduction
https://en.wikipedia.org/wiki/Continental_collision
https://en.wikipedia.org/wiki/Andes
https://en.wikipedia.org/wiki/Serpentinite
https://en.wikipedia.org/wiki/Aleutian_islands
https://en.wikipedia.org/wiki/Aleutian_islands
https://en.wikipedia.org/wiki/Mariana_Islands
https://en.wikipedia.org/wiki/Japan
https://en.wikipedia.org/wiki/Island_arc
https://en.wikipedia.org/wiki/File:Continental-continental_constructive_plate_boundary.svg


 

 

then heats and magma rises to form curving chains of volcanic islands. Deep 

marine trenches are typically associated with subduction zones, and the 

basins that develop along the active boundary are often called "foreland 

basins". Closure of ocean basins can occur at continent-to-continent 

boundaries (e.g., Himalayas and Alps): collision between masses of granitic 

continental lithosphere; neither mass is subducted; plate edges are 

compressed, folded, uplifted. 

    

   Convergent boundary 

3. Transform boundaries (Conservative) occur where two lithospheric plates 

slide, or perhaps more accurately, grind past each other along transform 

faults, where plates are neither created nor destroyed. The relative motion of 

the two plates is either sinistral (left side toward the observer) 

or dextral (right side toward the observer). Transform faults occur across a 

spreading center. Strong earthquakes can occur along a fault. The San 

Andreas Fault in California is an example of a transform boundary 

exhibiting dextral motion. 

 

   

    Transform boundary 

 

https://en.wikipedia.org/wiki/Transform_faults
https://en.wikipedia.org/wiki/Transform_fault
https://en.wikipedia.org/wiki/Transform_fault
https://en.wikipedia.org/wiki/Sinistral
https://en.wikipedia.org/wiki/Dextral
https://en.wikipedia.org/wiki/San_Andreas_Fault
https://en.wikipedia.org/wiki/San_Andreas_Fault
https://en.wikipedia.org/wiki/File:Continental-continental_destructive_plate_boundary.svg
https://en.wikipedia.org/wiki/File:Continental-continental_conservative_plate_boundary_opposite_directions.svg
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