	Timeline of Earth Discoveries



	c. 585 BC
	According to the writers of his day, Thales of Miletus (in modern-day Turkey) correctly predicts a solar eclipse.



	c. 450 BC
	Greek statesman Empedocles puts forward theory that everything is made entirely of four elements – earth, air, fire, and water – mixed in different proportions.



	c. 280 BC
	Greek astronomer Aristarchus is the first to estimate the distance between the Earth and the Sun.  He is also the first to suggest that the planet rotates on its axis and revolves around the Sun, though few people believe him.



	c. 240 BC
	Eratosthenes of Cyrene studies the angles of sunlight falling on two towns in Egypt, and from them he measures the circumference of Earth as 25,700 miles.  He is accurate to within 800 miles.



	AD 23
	Greek geographer and historian Strabo publishes his Geographical Sketches.  In them he notes that earthquakes and volcanoes cause lands to rise and sink; he proposes cold, temperate, and tropical climate zones; and he suggests Earth is so big there might be continents still to discover.



	AD 79
	Roman Pliny the Younger writes the first account of a volcanic eruption, describing Mount Vesuvius.



	c. 130
	Chinese scientist Chang Heng designs the first seismograph.  His “earthquake weathercock” uses finely balanced metal balls that fall when the ground shakes.



	c. 140
	Greek astronomer and mathematician Ptolemy claims the Earth is at the center of the Universe, and that the Sun and planets revolve around it.



	c. 975
	Muslim scholars in Basra (Iraq) publish The Aim of the Sage, an encyclopedia that describes rock layers.



	1086
	Chinese astronomer and engineer Shen Kua describes rock erosion, sedimentation, and uplift and explains the origins of fossils.




	c. 1100
	Chinese invent the magnetic compass.  It uses a pivoting magnetized needle to point to Earth’s poles.



	1492
	Genoese merchant Christopher Columbus is sponsored by Spain to find a western route to China.  But his maps (based on Ancient Greek and Biblical geography) are wrong.  He lands in the Caribbean instead and is credited with discovering America.



	C 1500
	Italian artist and scientist Leonardo da Vinci suggest that fossil shells in hillside rocks are remains of animals that once lived in the sea.



	1519-21
	Portuguese navigator Ferdinand Magellan sets out to be the first to sail around the world.  He is killed in the Philippines, but his surviving sailors complete the circumnavigation.



	c. 1540
	German scientist Georgius Agricola publishes a scientific classification of minerals (then known as fossils) called De Re Metallica (On Metals).



	1543
	Polish astronomer Nicolaus Copernicus publishes his theory that Earth rotates on its axis daily and revolves annually around the Sun.



	1600
	English scientist William Gilbert publishes his experiments which showed that the Earth is a giant magnet, whose north and south poles roughly coincide with its geographic poles.



	1609
	Italian astronomer Galileo Galilei uses a telescope to offer the first scientific proof for Conernicus’s theory.  Using his telescope, Galileo found that Venus went through phases, just like our Moon, and that these phases could only be explained by Venus going around the Sun and not the Earth.



	1620
	English thinker Francis Bacon notices that the coasts of Africa and South America fit like pieces of a jigsaw.



	1644
	Italian physicist Evangelista Torricelli invents the mercury barometer, and instrument that measures atmospheric pressure.



	1650
	English Archbishop James Ussher adds up the ages of characters in the Bible to calculate the birth of the Universe in 4044 BC.  His view is widely accepted until the 19th century.



	1655
	Ferdinand II, grand duke of Tuscany anda pupil of Galileo, invents the condensation hygrometer (which measures humidity) and the thermometer (which measures temperature).


	1669
	Danish geologist Nicolaus Steno describes crystal formation in quartz.  He recognizes that some rocks are formed from sediment, and that the Earth’s history can be studied by looking at rock layers.



	1679
	English astronomer Edmund Halley recognizes that the Sun’s warmth creates atmospheric movement, and links air pressure with altitude.  He predicts the return of Hailey’s comet in 1705.



	1687
	English scientist Isaac Newton publishes Mathematical Principles of Natural Philosophy (known as the Principia), which sets out to explain the basic laws that govern motion, gravity, and the Universe.



	1735
	English physicist George Hadley explains Earth’s rotation affects trade winds.  His name is given to Hadley cells, which are an element of global air circulation patterns.

	1795
	Scottish geologist James Hutton challenges the popular Bible-based belief that the Earth is only 6,000years old.  He claims that the processes now shaping Earth’s crust (such as sedimentation and erosion) have been doing so for much longer.



	1804
	French zoologist Georges Cuvier, studies ancient fossils and suggests they are “thousands of centuries” old.   He believes that long-extinct animals were killed off by natural catastrophes, such as floods.



	1806
	English Admiral Francis Beaufort devises a scale of wind speed for sailors at sea.  It was later modified for land use by substituting features such as cars and trees.



	1815
	English engineer William Smith publishes the first geologic map.  He shows that, depending on where they are found in rock layers, fossils prove whether one layer is older than another.



	1822
	English amateur paleontologist Mary Anne Mantell discovers the first fossils (large teeth) of a giant creature, later identified as a dinosaur by English scientist Richard Owen.



	1827
	French mathematician Jean Baptiste Fourier introduces the greenhouse effect.  He says Earth has the “effect of glass” in trapping heat from the Sun.



	1830
	Scotsman Sir Charles Lyell publishes his first edition of Principles of Geology.  He suggests that the Earth is hundreds of millions of years old.




	1831
	English explorer James Clark Ross finds the magnetic north pole.



	1837
	US geologist James Dana suggests that landscapes are shaped by continuing forces of weathering and erosion, rather than by sudden catastrophic events such as earthquakes and volcanoes.



	1840
	Swiss-born scientist Louis Agassiz puts forward his theory of ice ages, and proposes that northern Europe was once covered in an ice sheet.



	1872-76
	HMS Challenger, under the direction of the British Admiralty and the Royal Society, makes the first thorough scientific exploration of the sea-bed.  It travels 68,890 miles on a four-year voyage mapping the world’s oceans.



	1874-75
	Charles Sigsbee of the US Navy pioneers new methods of ocean-floor mapping (bathymetry) with his survey of the Gulf of Mexico on board the steamer Blake.



	1880
	English geologist John Milne invents the modern seismograph (instrument for measuring earthquakes).



	1895
	Swedish chemist Svante Arrhenius suggests that carbon dioxide added to the Earth’s atmosphere helps to trap heat from the Sun, leading to global warming.



	1903
	Norwegian explorer Roald Amundsen makes the first voyage through the Northwest Passage (a sea corridor through the Arctic ice that connects the Atlantic and Pacific oceans).



	1903
	Norwegian scientist Kristian Birkeland explains how the northern lights are created.



	1904
	New Zealand scientist Ernest Rutherford explains radioactive decay.  This discovery will lead to radiometric dating, a method used to calculate the age of rocks.



	1906
	Irish-born geologist Richard Oldham finds evidence for the Earth’s iron core after studying seismic waves produced by earthquakes.



	1909
	Austrian geologist Eduard Suess writes The Face of the Earth, which explains how the Earth’s processes shape the mountains and oceans.  It also makes first mention of the ancient supercontinent Gondwanaland.




	1910
	Croatian scientist Andrija Mohorovicic studies seismic waves and discovers the boundary between the Earth’s crust and mantle.  This is known as the Mohorovicic discontinuity, or simply the Moho.



	1911-12
	Roald Amundsen leads the first successful expedition to reach the South Pole.



	1912
	German meteorologist Alfred Wegener publishes his continental drift theory, claiming that all the continents were once joined together in a supercontinent he called Pangaea.  However, most scientists ignore it until the 1960’s.



	1920
	Serbian scientist Milutin Milankovitch discovers the link between climate and solar radiation.  He bases it on variations in Earth’s orbit around the Sun – the “Milankovitch wobble.”



	1921
	Norwegian meteorologist Vilhelm Bjerknes published a the major study on the atmosphere.  Bjerknes, who identifies air masses and fronts, is the father of modern weather forecasting.



	1922
	British physicist Lewis Richardson uses mathematical calculations to forecast the weather – a method that becomes practical much later, when computers are invented.



	1924
	US astronomer Edwin Hubble shows that nebulae (clouds where stars are formed) exist far beyond the Milky Way.  In 1929 he shows that the Universe is expanding.



	1927
	Belgian astronomer Georges Lemaitre proposes Big Bang theory of the origins of the Universe.



	1931
	English geologist Arthur Holmes publishes his geologic timescale.  Based on radioactivity, he estimated the Earth to be 4 billion years old.  Importantly, he proposed a theory of continental drift to explain Wegener’s theory; suggesting convection currents in the mantle were responsible for moving the tectonic plates.



	1934
	US naturalist Charles Beebe and engineer Otis Barton make a world record descent of 3,028 ft in the bathysphere, pioneering deep-sea exploration.



	1935
	US physicist Charles Richter invents the Richter Scale for reporting the strength of earthquakes.




	1935
	US geophysicist Maurice Ewing takes the first seismic reading in the open sea.  He links earthquakes to seafloor spreading from midocean ridges.



	1936
	Danish seismologist Inge Lehmann claims that the Earth’s core has a solid inner and a liquid outer part. (Nuclear tests later prove her correct.)



	1948-77
	US mapmakers Marie Tharp and Bruce Heezen begin using sonar reading to map the ridges and other features of ocean floors.  They publish the World Ocean Floor map in 1977.  Their discoveries help scientists accept the tectonic plates theory in the 1960s.



	1953
	US scientist Clair Patterson calculates the age of the Earth at 4.5 billion years; it is the first close estimate in the history of geology.



	1959
	US scientists on board the Coast and Geodetic Survey Ship Pioneer discover the Mid-Atlantic Ridge Rift Valley.  This is the most significant bathymetric discovery made up to that time.



	1959-62
	US geologist Harry Hess’s theory of seafloor spreading contributes to the acceptance of plate tectonics theory.  He uses echo sounding to collect ocean floor profiles.



	1963
	British scientists Frederick Vine and Drummond Matthews realize that magnetic stripes in the crust along the midocean ridges show that the Earth’s north-south magnetic polarity reverses regularly.  Supports Hess’s model of seafloor spreading.



	1963
	Canadian geologist John Tuzo Wilson introduces the theory of hot spots: rising plumes of magma in the Earth’s mantle that heat the crust.  He uses it to explain how islands such as the Hawaiian chain are created.



	1964
	Alvin makes its maiden voyage of exploration.  This submersible, run by the Woods Hole Oceanographic Institution in the US, pioneers research and exploration in deep oceans.  It provides the first observation of deep-sea hydrothermal activity.



	1965
	John Tuzo Wilson proposes a third type of plate boundary that connects the oceanic ridges and trenches: the transform-fault boundary.  The best-known example of this is the San Andreas Fault zone.



	1969
	On July 20, the lunar module from the NASA Apollo 11 space mission puts the first man on the moon.




	1979
	English scientist James Lovelock suggests that the Earth’s systems work together as a giant, living organism.  This idea is called the Gaia hypothesis.



	1980
	US scientists Luis and Walter Alvarez claim that a meteorite that struck near Mexico 65 million years ago could have created the climate change that killed off the dinosaurs.



	1985
	Scientists of the British Antarctic Survey record a springtime hole in the Earth’s ozone layer over Antarctica.



	1996
	Scientists claim that a meteorite found in Antarctica has come from Mars.  It contains structures, which may prove that water-and life-once existed on the distant planet.



	2004
	NASA lands two robot vehicles, Spirit and Opportunity, on Mars to explore the planet’s geology and to search for evidence of water and life.




