
Outline of Earth sciences

See also: Index of Earth science articles

The following outline is provided as an overview of and
topical guide to Earth science:

Diagram of the structure of the Earth including its atmosphere

Earth science – all-embracing term for the sciences re-
lated to the planet Earth.[1] It is also known as geoscience,
the geosciences or the Earth sciences, and is arguably a
special case in planetary science, the Earth being the only
known life-bearing planet.
Earth science is a branch of the physical sciences which
is a part of the natural sciences. It in turn has many
branches.

1 Earth’s spheres

A false-color composite of global oceanic and terrestrial pho-
toautotroph abundance from September 1997 to August 2000,
showing Earth’s biosphere. Provided by the SeaWiFS Project,
NASA/Goddard Space Flight Center and ORBIMAGE.

Ecosphere[2][3] – there are many subsystems that make
up the natural environment (the planetary ecosystem or
“ecosphere”) of the Earth. Many of the subsystems are
characterized as “spheres”, coinciding with the shape of
the planet. The four spheres (for which most of the
other spheres are a subtype of) are the atmosphere, the
biosphere, the hydrosphere and the geosphere. Listed
roughly from outermost to innermost the named spheres
of the Earth are:

• Magnetosphere

• Atmosphere, the gases that surround the Earth (its
air)

• By altitude
• Exosphere
• Exobase
• Ionosphere
• Thermopause
• Thermosphere
• Mesopause
• Mesosphere
• Stratopause
• Stratosphere
• Ozone layer
• Tropopause
• Troposphere
• Planetary boundary layer

• By air turbulence
• Heterosphere
• Turbopause
• Homosphere

• Biosphere, all life on Earth

• Anthroposphere
• Noosphere (rare)

• Cryosphere – those portions of Earth’s surface
where water is in solid form, including sea ice,
lake ice, river ice, snow cover, glaciers, ice caps,
ice sheets, and frozen ground (which includes per-
mafrost). Thus, there is a wide overlap with the hy-
drosphere.

• Hydrosphere – all water found on, under, and over
the surface of Earth
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• Pedosphere

• Geosphere/Solid Earth

• Lithosphere
• Crust (geology)

• Asthenosphere
• Mesosphere
• Earth’s mantle
• Earth’s core

• Inner core
• Outer core

2 Branches of Earth science

2.1 Atmospheric science

Atmospheric sciences

• Meteorology

• Climatology

• Paleoclimatology

• Atmospheric chemistry

• Atmospheric physics

2.2 Environmental science

Environmental science – an integrated, quantitative, and
interdisciplinary approach to the study of environmental
systems.

• Ecology – scientific study of the distribution and
abundance of living organisms and how the distri-
bution and abundance are affected by interactions
between the organisms and their environment.

• Freshwater biology – scientific biological
study of freshwater ecosystems and is a branch
of Limnology

• Marine biology – scientific study of organisms
in the ocean or othermarine or brackish bodies
of water

• Parasitology – Parasitology is the study of par-
asites, their hosts, and the relationship between
them.

• Population dynamics – Population dynamics is
the branch of life sciences that studies short-
term and long-term changes in the size and age
composition of populations, and the biological
and environmental processes influencing those
changes.

• Environmental chemistry – Environmental chem-
istry is the scientific study of the chemical and bio-
chemical phenomena that occur in natural places.

• Environmental soil science – Environmental soil sci-
ence is the study of the interaction of humans with
the pedosphere as well as critical aspects of the bio-
sphere, the lithosphere, the hydrosphere, and the at-
mosphere.

• Environmental geology – Environmental geology,
like hydrogeology, is an applied science concerned
with the practical application of the principles of ge-
ology in the solving of environmental problems.

• Geodesy – scientific discipline that deals with the
measurement and representation of the Earth, in-
cluding its gravitational field, in a three-dimensional
time-varying space

2.3 Geology

• Geology

• Economic geology
• Engineering geology
• Environmental geology
• Quaternary geology
• Planetary geology
• Petroleum geology
• Historical geology
• Hydrogeology
• Structural geology

• Geochemistry

• Geochronology

• Geomagnetics

• Geomicrobiology

• Geomorphology

• Geophysics

• Micropaleontology

• Mineralogy

• Gemology
• Mineral physics
• Mining

• Paleontology

• Palynology

• Petrology
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• Physical geodesy
• Plate tectonics
• Sedimentology
• Seismology
• Stratigraphy
• Tectonics
• Volcanology

2.4 Geography

Geography

• Human geography
• Paleogeography
• Physical Geography
• Biogeography

2.5 Geoinformatics

Geoinformatics

• Geographic information systems
• Spatial decision support systems
• Global positioning systems (GPS) or Global Navi-
gation Satellite Systems (GNSS)

• Remote sensing and Photogrammetry
• Geodesy
• Geostatistics

2.6 Glaciology
• Glaciology

2.7 Oceanography

Oceanography

• Physical oceanography
• Chemical oceanography
• Paleoceanography
• Hydrogeology
• Hydrology
• Limnology
• Marine Biology
• Marine Geology

2.8 Soil science

Soil science

• Edaphology

• Pedology

3 History of Earth science

History of Earth science – history of the all-embracing
sciences related to the planet Earth. Earth science, and
all of its branches, are branches of physical science.

• History of atmospheric sciences – history of the um-
brella study of the atmosphere, its processes, the ef-
fects other systems have on the atmosphere, and the
effects of the atmosphere on these other systems.

• History of climatology
• History of meteorology

• History of atmospheric chemistry

• History of biogeography – history of the study of
the distribution of species (biology), organisms, and
ecosystems in geographic space and through geolog-
ical time.

• History of cartography – history of the study and
practice of making maps or globes.

• History of climatology – history of the study of cli-
mate, scientifically defined as weather conditions
averaged over a period of time

• History of coastal geography – history of the study
of the dynamic interface between the ocean and the
land, incorporating both the physical geography (i.e.
coastal geomorphology, geology and oceanography)
and the human geography (sociology and history) of
the coast.

• History of environmental science – history of an
integrated, quantitative, and interdisciplinary ap-
proach to the study of environmental systems.

• History of ecology – history of the scien-
tific study of the distribution and abundance
of living organisms and how the distribution
and abundance are affected by interactions be-
tween the organisms and their environment.
• History of Freshwater biology – history
of the scientific biological study of fresh-
water ecosystems and is a branch of lim-
nology

• History of marine biology – history of the
scientific study of organisms in the ocean
or other marine or brackish bodies of wa-
ter
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• History of parasitology – history of the
Parasitology is the study of parasites,
their hosts, and the relationship between
them.

• History of population dynamics – history
of the Population dynamics is the branch
of life sciences that studies short-term
and long-term changes in the size and age
composition of populations, and the bi-
ological and environmental processes in-
fluencing those changes.

• History of environmental chemistry – history
of the Environmental chemistry is the scien-
tific study of the chemical and biochemical
phenomena that occur in natural places.

• History of environmental soil science – history
of the Environmental soil science is the study
of the interaction of humans with the pedo-
sphere as well as critical aspects of the bio-
sphere, the lithosphere, the hydrosphere, and
the atmosphere.

• History of environmental geology – history
of the Environmental geology, like hydrogeol-
ogy, is an applied science concerned with the
practical application of the principles of geol-
ogy in the solving of environmental problems.

• History of toxicology – history of the branch
of biology, chemistry, and medicine con-
cerned with the study of the adverse effects of
chemicals on living organisms.

• History of geodesy – history of the scientific disci-
pline that deals with the measurement and represen-
tation of the Earth, including its gravitational field,
in a three-dimensional time-varying space

• History of geography – history of the science that
studies the lands, features, inhabitants, and phenom-
ena of Earth

• History of geoinformatics – history of the sci-
ence and the technology which develops and uses
information science infrastructure to address the
problems of geography, geosciences and related
branches of engineering.

• History of geology – history of the study of the
Earth, with the general exclusion of present-day life,
flow within the ocean, and the atmosphere.

• History of planetary geology – history of the
planetary science discipline concerned with
the geology of the celestial bodies such as the
planets and their moons, asteroids, comets,
and meteorites.

• History of geomorphology – history of the scien-
tific study of landforms and the processes that shape
them

• History of geostatistics – history of the branch
of statistics focusing on spatial or spatiotemporal
datasets

• History of geophysics – history of the physics of the
Earth and its environment in space; also the study of
the Earth using quantitative physical methods.

• History of glaciology – history of the study of
glaciers, or more generally ice and natural phenom-
ena that involve ice.

• History of hydrology – history of the study of the
movement, distribution, and quality of water on
Earth and other planets, including the hydrologic cy-
cle, water resources and environmental watershed
sustainability.

• History of hydrogeology – history of the area of ge-
ology that deals with the distribution and movement
of groundwater in the soil and rocks of the Earth’s
crust (commonly in aquifers).

• History of mineralogy – history of the study of
chemistry, crystal structure, and physical (including
optical) properties of minerals.

• History of meteorology – history of the interdisci-
plinary scientific study of the atmosphere which ex-
plains and forecasts weather events.

• History of oceanography – history of the branch of
Earth science that studies the ocean

• History of paleoclimatology – history of the study
of changes in climate taken on the scale of the entire
history of Earth

• History of paleontology – history of the study of pre-
historic life

• History of petrology – history of the branch of geol-
ogy that studies the origin, composition, distribution
and structure of rocks.

• History of limnology – history of the study of inland
waters

• History of seismology – history of the scientific
study of earthquakes and the propagation of elastic
waves through the Earth or through other planet-like
bodies

• History of soil science – history of the study of soil
as a natural resource on the surface of the Earth in-
cluding soil formation, classification and mapping;
physical, chemical, biological, and fertility proper-
ties of soils; and these properties in relation to the
use and management of soils.

• History of topography – history of the study of
surface shape and features of the Earth and other
observable astronomical objects including planets,
moons, and asteroids.
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• History of volcanology – history of the study of vol-
canoes, lava, magma, and related geological, geo-
physical and geochemical phenomena.

4 Earth science programs
• NASA Earth Science

5 Earth science organizations
• List of geoscience organizations

6 Earth science publications

7 People influential in Earth sci-
ence

8 See also
• Outline of science

• Outline of natural science
• Outline of physical science

• Outline of earth science
• Outline of formal science
• Outline of social science
• Outline of applied science
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• Earth Science Picture of the Day, a service of
Universities Space Research Association, sponsored
by NASA Goddard Space Flight Center

• Geoethics in Planetary and Space Exploration

• National Earth Science Teachers Association

https://en.wikipedia.org/wiki/History_of_volcanology
https://en.wikipedia.org/wiki/NASA_Earth_Science
https://en.wikipedia.org/wiki/List_of_geoscience_organizations
https://en.wikipedia.org/wiki/Outline_of_science
https://en.wikipedia.org/wiki/Outline_of_natural_science
https://en.wikipedia.org/wiki/Outline_of_physical_science
https://en.wikipedia.org/wiki/Outline_of_formal_science
https://en.wikipedia.org/wiki/Outline_of_social_science
https://en.wikipedia.org/wiki/Outline_of_applied_science
http://wordnetweb.princeton.edu/perl/webwn?s=Earth+science&sub=Search+WordNet&o2=&o0=1&o7=&o5=&o1=1&o6=&o4=&o3=&h=0
http://www.cof.orst.edu/cof/fs/turner/pdfs/lexicon_of_the_spheres.pdf
http://www.sciencehelpdesk.com/unit/science2/11
http://epod.usra.edu/
https://en.wikipedia.org/wiki/Universities_Space_Research_Association
https://en.wikipedia.org/wiki/Goddard_Space_Flight_Center
http://tierra.rediris.es/Geoethics_Planetary_Protection/
http://www.nestanet.org/cms/content/welcome


6 11 TEXT AND IMAGE SOURCES, CONTRIBUTORS, AND LICENSES

11 Text and image sources, contributors, and licenses

11.1 Text
• Outline of Earth sciences Source: https://en.wikipedia.org/wiki/Outline_of_Earth_sciences?oldid=763413577 Contributors: Gentgeen,

Andycjp, Antandrus, Vsmith, Paleorthid, Woohookitty, Yamamoto Ichiro, Wavelength, TexasAndroid, Auroranorth, SmackBot, David
Kernow, Skizzik, Fplay, George Rodney Maruri Game, Go for it!, Klacquement, Nexus Seven, Geologyguy, RichardF, JeffW, Iridescent,
Dp462090, Cydebot, The Transhumanist, Faizhaider, Mårten Berglund, RJBurkhart3, GeoWriter, The Transhumanist (AWB), Maxim,
Anna512, WereSpielChequers, Flyer22 Reborn, LonelyMarble, JL-Bot, Robert Skyhawk, Mumia-w-18, Fhernly, Jengirl1988, WikHead,
Fgnievinski, Minnecologies, Thehelpfulbot, Vrenator, Scientific29, ClueBot NG, KLBot2, BG19bot, NewsAndEventsGuy, Rajulbat, Cs-
Dix, Vinny Lam, Halfhat, Robert-Rhys, Ahorn07, Loraof, Lappspira and Anonymous: 29

11.2 Images
• File:Commons-logo.svg Source: https://upload.wikimedia.org/wikipedia/en/4/4a/Commons-logo.svg License: PD Contributors: ? Origi-
nal artist: ?

• File:Earth-crust-cutaway-english.svg Source: https://upload.wikimedia.org/wikipedia/commons/e/ee/Earth-crust-cutaway-english.
svg License: CC BY-SA 3.0 Contributors: Self-made, based on the public domain image File:Earth-crust-cutaway-english.png by Jeremy
Kemp Original artist: Surachit

• File:Office-book.svg Source: https://upload.wikimedia.org/wikipedia/commons/a/a8/Office-book.svg License: Public domain Contribu-
tors: This and myself. Original artist: Chris Down/Tango project

• File:Question_book-new.svg Source: https://upload.wikimedia.org/wikipedia/en/9/99/Question_book-new.svg License: Cc-by-sa-3.0
Contributors:
Created from scratch in Adobe Illustrator. Based on Image:Question book.png created by User:Equazcion Original artist:
Tkgd2007

• File:Seawifs_global_biosphere.jpg Source: https://upload.wikimedia.org/wikipedia/commons/4/44/Seawifs_global_biosphere.jpg Li-
cense: Public domain Contributors: http://oceancolor.gsfc.nasa.gov/SeaWiFS/BACKGROUND/Gallery/index.html and from en:Image:
Seawifs global biosphere.jpg Original artist: Provided by the SeaWiFS Project, Goddard Space Flight Center and ORBIMAGE

• File:The_Earth_seen_from_Apollo_17_with_transparent_background.png Source: https://upload.wikimedia.org/wikipedia/
commons/4/43/The_Earth_seen_from_Apollo_17_with_transparent_background.png License: Public domain Contributors:
http://nssdc.gsfc.nasa.gov/imgcat/html/object_page/a17_h_148_22727.html Original artist: NASA

• File:Wiki_letter_w_cropped.svg Source: https://upload.wikimedia.org/wikipedia/commons/1/1c/Wiki_letter_w_cropped.svg License:
CC-BY-SA-3.0 Contributors: This file was derived from Wiki letter w.svg: <a href='//commons.wikimedia.org/wiki/File:
Wiki_letter_w.svg' class='image'><img alt='Wiki letter w.svg' src='https://upload.wikimedia.org/wikipedia/commons/thumb/6/6c/Wiki_
letter_w.svg/50px-Wiki_letter_w.svg.png' width='50' height='50' srcset='https://upload.wikimedia.org/wikipedia/commons/thumb/6/6c/
Wiki_letter_w.svg/75px-Wiki_letter_w.svg.png 1.5x, https://upload.wikimedia.org/wikipedia/commons/thumb/6/6c/Wiki_letter_w.svg/
100px-Wiki_letter_w.svg.png 2x' data-file-width='44' data-file-height='44' /></a>
Original artist: Derivative work by Thumperward

• File:Wikibooks-logo.svg Source: https://upload.wikimedia.org/wikipedia/commons/f/fa/Wikibooks-logo.svg License: CC BY-SA 3.0
Contributors: Own work Original artist: User:Bastique, User:Ramac et al.

• File:Wikinews-logo.svg Source: https://upload.wikimedia.org/wikipedia/commons/2/24/Wikinews-logo.svg License: CC BY-SA 3.0
Contributors: This is a cropped version of Image:Wikinews-logo-en.png. Original artist: Vectorized by Simon 01:05, 2 August 2006 (UTC)
Updated by Time3000 17 April 2007 to use official Wikinews colours and appear correctly on dark backgrounds. Originally uploaded by
Simon.

• File:Wikiquote-logo.svg Source: https://upload.wikimedia.org/wikipedia/commons/f/fa/Wikiquote-logo.svg License: Public domain
Contributors: Own work Original artist: Rei-artur

• File:Wikisource-logo.svg Source: https://upload.wikimedia.org/wikipedia/commons/4/4c/Wikisource-logo.svg License: CC BY-SA 3.0
Contributors: Rei-artur Original artist: Nicholas Moreau

• File:Wikiversity-logo-Snorky.svg Source: https://upload.wikimedia.org/wikipedia/commons/1/1b/Wikiversity-logo-en.svg License:
CC BY-SA 3.0 Contributors: Own work Original artist: Snorky

• File:Wiktionary-logo-v2.svg Source: https://upload.wikimedia.org/wikipedia/commons/0/06/Wiktionary-logo-v2.svg License: CC BY-
SA 4.0 Contributors: Own work Original artist: Dan Polansky based on work currently attributed to Wikimedia Foundation but originally
created by Smurrayinchester

11.3 Content license
• Creative Commons Attribution-Share Alike 3.0

https://en.wikipedia.org/wiki/Outline_of_Earth_sciences?oldid=763413577
https://upload.wikimedia.org/wikipedia/en/4/4a/Commons-logo.svg
https://upload.wikimedia.org/wikipedia/commons/e/ee/Earth-crust-cutaway-english.svg
https://upload.wikimedia.org/wikipedia/commons/e/ee/Earth-crust-cutaway-english.svg
//commons.wikimedia.org/wiki/File:Earth-crust-cutaway-english.png
https://en.wikipedia.org/wiki/User:Jeremykemp
https://en.wikipedia.org/wiki/User:Jeremykemp
//commons.wikimedia.org/wiki/User:Surachit
https://upload.wikimedia.org/wikipedia/commons/a/a8/Office-book.svg
//commons.wikimedia.org/wiki/File:X-office-address-book.svg
https://upload.wikimedia.org/wikipedia/en/9/99/Question_book-new.svg
//en.wikipedia.org/wiki/File:Question_book.png
//en.wikipedia.org/wiki/User:Equazcion
//en.wikipedia.org/wiki/User:Tkgd2007
https://upload.wikimedia.org/wikipedia/commons/4/44/Seawifs_global_biosphere.jpg
http://oceancolor.gsfc.nasa.gov/SeaWiFS/BACKGROUND/Gallery/index.html
https://en.wikipedia.org/wiki/Image:Seawifs_global_biosphere.jpg
https://en.wikipedia.org/wiki/Image:Seawifs_global_biosphere.jpg
https://en.wikipedia.org/wiki/SeaWiFS
https://en.wikipedia.org/wiki/Goddard_Space_Flight_Center
https://en.wikipedia.org/wiki/ORBIMAGE
https://upload.wikimedia.org/wikipedia/commons/4/43/The_Earth_seen_from_Apollo_17_with_transparent_background.png
https://upload.wikimedia.org/wikipedia/commons/4/43/The_Earth_seen_from_Apollo_17_with_transparent_background.png
http://nssdc.gsfc.nasa.gov/imgcat/html/object_page/a17_h_148_22727.html
https://upload.wikimedia.org/wikipedia/commons/1/1c/Wiki_letter_w_cropped.svg
//commons.wikimedia.org/wiki/File:Wiki_letter_w.svg
//commons.wikimedia.org/wiki/User:Thumperward
https://upload.wikimedia.org/wikipedia/commons/f/fa/Wikibooks-logo.svg
//commons.wikimedia.org/wiki/User:Bastique
//commons.wikimedia.org/wiki/User:Ramac
https://upload.wikimedia.org/wikipedia/commons/2/24/Wikinews-logo.svg
//commons.wikimedia.org/wiki/File:Wikinews-logo-en.png
//commons.wikimedia.org/wiki/User:Simon
//commons.wikimedia.org/w/index.php?title=User:Time3000&action=edit&redlink=1
//commons.wikimedia.org/wiki/User:Simon
https://upload.wikimedia.org/wikipedia/commons/f/fa/Wikiquote-logo.svg
//commons.wikimedia.org/wiki/User:Rei-artur
https://upload.wikimedia.org/wikipedia/commons/4/4c/Wikisource-logo.svg
//commons.wikimedia.org/wiki/User:Rei-artur
https://upload.wikimedia.org/wikipedia/commons/1/1b/Wikiversity-logo-en.svg
//commons.wikimedia.org/wiki/User:Snorky~commonswiki
https://upload.wikimedia.org/wikipedia/commons/0/06/Wiktionary-logo-v2.svg
//commons.wikimedia.org/wiki/User:Dan_Polansky
//commons.wikimedia.org/wiki/User:Smurrayinchester
https://creativecommons.org/licenses/by-sa/3.0/

	Earth’s spheres 
	Branches of Earth science 
	Atmospheric science 
	Environmental science 
	Geology 
	Geography 
	Geoinformatics 
	Glaciology 
	Oceanography 
	Soil science 

	History of Earth science 
	Earth science programs 
	Earth science organizations 
	Earth science publications 
	People influential in Earth science 
	See also 
	References
	External links 
	Text and image sources, contributors, and licenses
	Text
	Images
	Content license


