George Airy and Airy Hypothesis

by

M. Wahid Rahman

British mathematician and astronomer, George Biddell Airy was born on July 27, 1801 at Alnwick, Northumberland in England. He entered in famous Trinity College of Cambridge in 1819 and graduated in mathematics in the year of 1823 as senior wrangler. He was elected and appointed as Lucasian professor of mathematics on December 7, 1826 and in February 1828; he became Plumian professor of astronomy and director of the Cambridge Observatory. He joined at Greenwich Observatory as Astronomer Royal and held the post from 1835 to 1881. He was the first scientist, who investigated the use of cylindrical lenses to correct astigmatism. He is also famous for his discovery of inequality in the motion of Venus and Earth and for this he was awarded by the Gold Medal of the Royal Astronomical Society. He had more than 518 published scientific papers.  He died in Jan 2, 1892 in Greenwich, London and he was buried at St. Mary's Church in Suffolk, England.

George Airy proposed his hypothesis on isostasy in 1855. The hypothesis says that the crust of the earth has low; rather a constant density within columns and depth of compensation varies as a function of the thickness of the column (Fig. 1). His hypothesis also describes Earth’s crust as a rigid shell that floats on the mantle, which is though liquid but more dense than that of the crust. According to the Airy, under mountains the crust is thick with deeper roots and elevation is correspondingly high. But John Henry Pratt proposed that the density of various columns within the crust-upper mantle, above the depth of compensation varies laterally. Both hypotheses confirmed that the crust is floating on the dense mantle below. This hypothesis is known as the principle of isostasy.  Recall that this hypothesis was proposed decades before seismic waves were used to 
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Fig. 1: Figure shows the explanation of Airy hypothesis.

probe the interior of the earth and the words "crust" and "mantle" did not have their current restricted meanings. Seismic study later on confirms the existence of low-density roots beneath mountains. This model was supported by gross similarity of rock densities from mountains, cratons, and ocean islands. Today the Airy model is thought to provide a good explanation for the elevation difference between the continents and the oceans. 
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Sir Francis Bacon and Tectonics

by

Raju Sitaula

Sir Francis Bacon is remembered for his contribution in various fields including literature, politics and science. He also came up with innovative ideas about the shapes of continents, which made him a significant contributor for the history of Plate Tectonics. 

Sir Francis Bacon was born in a middle class family of Sir Nicholas Bacon and Ann Cooke Bacon in York House, Strand, London in the year 1561. He went to Trinity College, Cambridge after his initial education at his home. After few years of schooling at that college he went to France and remained there until the death of his father.

From the beginning of his career Bacon tried to join various legal as well as political positions but he failed several times. He only became able to enter the parliament in 1584. In the year 1596 Bacon was made personal counsel of Queen Elizabeth I. Bacon started to get more success in his career with the rise of King James I. In the year 1603 King James knighted him and he got the position of Attorney General in the year 1613. He was appointed as the Lord Chancellor in 1618.  However his political career ended in the year 1621 when he was charged for taking bribes. He acknowledged that he received gifts from winning parties but also claimed that these things did not make any impact on his work. The parliamentary committee made him to stay in prison for few days and he was also declared as incapable of holding any public position.

After his failure from political career he concentrated himself in scientific research and literature work however he had already published some of his research before his political career was over. In literature, he is more famous for his essays. His famous aphorism “Knowledge is Power” is included in Meditations which was published in 1597. In scientific research his inductive research method is well known as the Baconian Method or simply the Scientific Method. He published Novum Organum in 1620. In this book besides describing many scientific thoughts he had also written about the geometric similarities between the coastal lines of South America and Africa. Furthermore he wrote that this geometric similarity was not accidental. Actually this was the initiation of Alfred Wegner’s “continental drift” theory of 1920s, that later resulted in the Plate Tectonics theory in 1960s. He however did not provide any solid reason behind this geometric similarity. He also published Astrologia Sana and The New Atlantis in the year 1626. 

There are some controversies about Bacon’s sexual life and his literary works. As he remained unmarried up to the age of 48 and showed great affections to some of his male coworkers, some biographers have presented him as a homosexual. Another controversial part is his contribution in the works by Shakespeare. Many of Shakespeare’s works are thought to be coauthored by Bacon, including Hamlet.

Sir Francis Bacon died at the age of 65 as he got infected by pneumonia when he was trying to find out a method of preserving fowl with snow.
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James Dwight Dana (1813-1895)

by

Germari de Villiers

James D. Dana is not only one of the most important nineteenth century geologists, but possibly even one of the most influential scientists of all time.  To geologists in general, Dana is famous for his mineral classification system, but beyond that, he also contributed vast amounts to the fields of oceanography, volcanology, and structural geology.

James Dwight Dana, born on February 12, 1813, was the eldest son of a successful merchant in Utica, New York.  Dana grew up in a religious, Congregationalist family, and is thought to have suffered from deep, emotional conflict over evolution and other science-related controversies - likely inspired by this religious upbringing.    

In 1830, Dana entered Yale College to study science under Benjamin Silliman (founder of the American Journal of Science).  He graduated in 1833 and went on a Navy Mission to the Mediterranean for two years.  Upon his return, he started his catalogue of minerals from specimens that belonged to either him or his advisor, and this catalogue soon grew into the Manual of Mineralogy that was published in 1837.  Shortly thereafter, Dana departed on the U.S. Exploring Expedition that explored the Pacific - a mission similar to Darwin’s expedition to South America.  This voyage lasted from 1838 to 1842, and during this time, Dana kept a journal that was later published as the Manual of Geology.

From 1856 to 1890, Dana was a professor at Yale.  He had a strong interest in the formation of the Appalachian Mountains and along with other scientists (such as James Hall) he discussed and formulated theories about mountain building.  Dana believed in the contraction of the Earth by cooling.  In 1873, he coined the term “geosyncline” for a sediment-filled trough that experiences gradual deepening at the same rate at which deposition is occuring.  Dana was particularly critical about the mechanisms that were proposed by some of his peers to be responsible for the subsidence of this trough, as he himself believed lateral contraction to be the main factor involved.    

Even though Dana’s geosynclinal theory is not accepted anymore today, it was the birthplace for tectonic theory and the concept is still embedded in the minds of many geologists.  Furthermore, Dana once made the statement: “Speak to the Earth and it shall teach thee”, and by living this concept, Dana forever changed the way scientists interpret the Earth.
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 Alexander Logie Du Toit

by

Katie Giffin

Alexander Logie Du Toit was born on March 14, 1878 in the city of Rondebosch, South Africa (Smith, 2005). He traveled to the UK where he studied mining engineering at Glasgow and graduated in the year 1899. In 1903, Du Toit returned to South Africa and joined the Geological Commission of the Cape of Good Hope. He spent almost twenty years mapping for the Geological Commission, studying the geology of South Africa. In the year 1923, Du Toit received a grant from the Carnegie Institution of Washington allowing him to spend five months in South America familiarizing himself with the geology of countries such as Argentina, Paraguay, and Brazil (Encyclopedia Britannica Online). In 1927 he published a document that compared his geological knowledge from his time studying in South Africa with his new findings in South America (Du Toit, 1927). The document published was entitled A Geological Comparison of South America with South Africa. In 1937 his most celebrated work was published entitled Our Wandering Continents; A Hypothesis of Continental Drifting. On February 25, 1948 Du Toit passed away in Cape Town, South Africa (Smith, 2005).


Prior to Du Toit’s death in 1937, he had minimal success in convincing geologists of the possibility of continental drifting. His works had little impact in areas such as North America (Oreskes, 2001). It was not until the plate tectonics revolution of the 1960’s that his work, Our Wandering Continents, was first universally recognized (Encyclopedia Britannica Online). Du Toit modified Alfred Wegener’s theory of continental drifting by suggesting that two continents were present, Laurasia in the north and Gondwana in the south, as opposed to the one continent of Pangea (Du Toit, 1937). Du Toit theorized that the two great landmasses were separated by an oceanic area called Tethys. Alexander Logie Du Toit helped modify the continental drift theory which was an important precursor to the development of the theory of plate tectonics which incorporates it (Oreskes, 2001). The theory of plate tectonics in the late 1960’s and early 1970’s grew out of observations and ideas of continental drift and seafloor spreading from successful scientists such as Alfred Wegener and Alexander Logie Du Toit. 
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William Maurice Ewing

by

Amanda Savrda


William Maurice Ewing, (who preferred to be called Maurice) was born May 12, 1906 in Lockney, Texas to a farm family as the fourth child of ten. Ewing’s older siblings passed away when he was young, so he grew up as the oldest of seven children. His parents stressed the value of education. Ewing received a scholarship to attend Rice Institute (now Rice University). His formal training at Rice was as a physicist, and there he received his B.S. in 1926, his M.A. in 1927, and his Ph.D. in 1931. 


Ewing began his academic career as a physics instructor at the University of Pittsburg. This was followed by a brief stint at Lehigh University where he was a physics instructor, assistant professor, and eventually an associate professor of geology. In 1935, while still at Lehigh, Ewing was commissioned to apply geophysical techniques to the ocean. He received a grant from the Geological Society of America to perform a refraction study of the structure of the continental shelf off the Eastern Coast of the United States. Through this project, he took the first seismic measurements performed on open seas, exploring the Atlantic Basin, Mid Ocean Ridge, and the Mediterranean and Norwegian Seas. In addition to building automatic instruments for making seismic refraction measurements at the bottom of ocean basins, Ewing and his students built ocean-bottom cameras. In 1939, he took the first deep sea photos. 


In 1940 Ewing left Lehigh University and went to the Woods Hole Oceanographic Institute (WHOI). During WWII and in subsequent years, Ewing was the leading physicist at WHOI and aided the Navy in defense research. While with the WHOI, he pioneered the use of shock waves for the monitoring of vessels and marine life under water. 


Following the war, Ewing was at Columbia University from 1944-1972. He was named a professor in 1947 and in 1949 was named the Higgins Professor of Geology. In 1946 he helped to found the Lamont Geological Observatory (now known as the Lamont-Doherty Geological Observatory) and served as its director from 1946-1972. Through the observatory, Ewing and his students established the first global earthquake monitoring network with uniformly calibrated instruments.


Maurice Ewing passed away on May 4th, 1974 at the age of 67. Over the course of his lifetime, he authored and contributed to more than 280 papers and 3 books. He was awarded 10 honorary degrees and received more than 20 metals and awards. He is considered a pioneering oceanographer and geophysicist. In addition to developing techniques for exploring submarine geology, Ewing was among those who proposed that earthquakes were associated with mid-ocean rifts and suggested that seafloor spreading was a world-wide and episodic phenomenon. Ewing’s work regarding the structure of the continental shelf off the Eastern Coast of the United States aided in the establishment of the plate tectonic theory as an explanation for crustal evolution. 
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Harry Hammond Hess (1906-1969)

by 

Tara Peavy

In 1932, Hess was a professor of Geology at Princeton; he specialized in relationships between island arcs, seafloor gravity anomalies, and serpentinized peridotite, suggesting that the convection of the Earth's mantle was the driving force behind this process.  He was part of the Naval Reserve, and during WWII, he made four major combat landings.  His ship was equipped to sound the ocean’s floor in search of enemy submarines.  By 1945, Hess had measured the oceans to the deepest point to date, about 7 miles deep.  In 1953 he discovered the Great Global Rift.  He hypothesized that the sea floor was spreading from vents in the rift.  



Robert Sinclair Dietz (1914-1995)

     

After serving as an officer in the U.S. Army Air Corps during World War II, he became a civilian scientist with the U.S. Navy.  He supervised the oceanographic research on Admiral Richard E. Byrd's last Antarctic expedition.  He then served as oceanographer with several organizations, including the U.S. Coast and Geodetic Survey (1958–65) and the Atlantic Oceanography and Meteorology Laboratories (1970–77).  

     
In 1977, while at the Scripps Institution of oceanography he observed the nature of the Emperor chain of seamounts that extended from the northwest end of the Hawaiian Island-Midway chain.  

He speculated that “something must be carrying these old volcanic mountains northward like a conveyor belt”.  

After his wartime military service, Dietz received a letter from Dr. Eugene LaFond, a colleague he had met at Scripps, asking him to organize a sea floor studies group at the Naval Electronics Laboratory (NEL) in San Diego. Dietz accepted and became the founder and director of the Sea Floor Studies Section of NEL.
Dietz (1961) and Hess (1962) published similar hypotheses based on mantle convection currents, now known as “sea floor spreading”.  This idea was basically the same as Holmes’ over 30 years earlier, but now there is more evidence to further develop and support the idea.  Supporting features of their hypotheses are the mid-oceanic ridges, deep sea trenches, island arcs, geomagnetic patterns, and fault patterns.  
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Arthur Holmes

by

Jessica Horwitz

From a very early age, Arthur Holmes was interested in the age of the Earth.  He recalled looking at the family Bible and seeing a date of 4004 B.C. for the formation of the Earth and wondered how anyone could actually know the Earth’s age.  Fortunately for Holmes, his boyhood questions were answered when be became an adult.

     
Born in 1890, Holmes attended the Royal College at the age of 17 after obtaining a scholarship to study physics.  After taking a class in geology, he decided much to the dismay of his physics tutors that he wanted a degree in geology.

     
By 1904 Ernest Rutherford recorded the first radiometric date by using the concept of helium leakage.  Holmes saw possible errors in that method and searched for a different analysis method.  At age 21 he aged a Devonian rock at 370Ma by using uranium-lead analysis which was used specifically for finding dates.  

     
In 1913, when he was 23 Holmes published The Age of the Earth, in which he dated the earth to 1600 Ma.  In 1946 Holmes refined his age estimates to an age of 3 billion years old, if not older.

     
In 1920 Holmes took a job in Burma with an oil company where he worked until the company went bankrupt two years later.  Holmes then returned home and in 1924 he was offered a position in the new geology department at Durham University.

    
 By the time he began teaching at Durham, his age of the Earth was accepted.  It was at this time that continental drift came into debate.  Most scientists could understand and see that the continents had moved, but were unsure of how they moved.  Holmes was the first one to present the idea of convection currents as basis for continental drift. 

     
During World War Two, Holmes wrote his book Principals of Physical Geology, which was published in 1944.  The second edition of the book was published two months before he died in 1965.

     
Holmes contributed greatly to tectonic studies by correctly proposing a theory of convection to explain continental drift, even when most scientists in his era doubted the validity of his arguments.  Besides his convection theory, Holmes pioneered new ways of age dating and estimated new ages for the earth. 
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JAMES HUTTON

by

Thomas Key

James Hutton (1726-1797) was a Scottish naturalist who is typically referred to as the father of modern geology. Though he entered Edinburgh University to study the humanities, he developed a great interest in chemistry. Performing chemistry experiments during office hours of his law apprenticeship cost him his job. He then studied medicine for three years, but since Edinburgh did not offer a degree in that field he went to study chemistry and anatomy in Paris and finally received his M.D. from Leiden in Holland.


After he realized medicine would not give him enough spare time for his scientific studies, he turned to agriculture for the next fourteen years, in which he attempted to apply scientific measures to traditional practices. He eventually leased his farm and moved back to Edinburgh where he spent the rest of his life developing his scientific theories. One of which was the concept of the rock cycle in which he stated that the material which made up rocks was neither created nor destroyed, merely recycled. This is the very similar to what actually happens due to subduction and divergence at plate boundaries.


He also set out to explain the occurrence atop the peaks of the Alps of rocks he knew to have been deposited under water. He attributed the forces capable of uplifting and distorting the rocks to heat-reservoirs within the earth, which is known today as very much a driving force of plate tectonics.


Hutton’s fundamental assumption was that the history of the earth should be interpreted based on what one sees happening today or that has happened in recent times, this of course is what is now known as the Law of Uniformitarianism. In its infancy, the development of the theory of plate tectonics was actually somewhat stunted by too strict an adherence to this philosophy. His work was adapted by John Playfair and published more succinctly about five years after his death in Illustrations of the Huttonian Theory (1802). This along with the efforts of Charles Lyell a few decades later led to widespread acceptance of Hutton’s theories.

. 
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Sir Harold Jeffreys

by

Amanda Reynolds

     Sir Harold Jeffreys was born April 22, 1891 in Fatfield, in the County Durham in England. He attended Armstrong College, New Castle-upon-Tyne, and St John’s College at Cambridge. He became a well known and highly regarded member of academia for his work as a mathematician, statistician, astronomer, and geophysicist. He served in several capacities at Cambridge, including lecturer, fellow, and reader. He was made St John’s Plumerian professor of astronomy in1945 (to 1958) and was knighted in 1953. 

     His work in geophysics made him a prominent figure at time when the ideas of continental drift and plate tectonics were in their infancy. However, he was a strong opponent of both theories all of his life, being skeptical of the possibility of convection in the mantle. He held on to his opposition even as evidence continued to lean towards mantle convection. 

     Despite his opposition to what is now held as a paradigm in geologic thought, he made great contributions using seismology. In 1940, he coauthored the standard table of travel times for seismic waves.  Using the information he gathered on seismic waves he was the first to show successfully that the Earth’s core was liquid. He also researched the thermal history of the Earth. He also made great contributions in showing the patterns of monsoons and general circulation of the atmosphere.

     The Earth: Its Origin, History and Physical Constitution (1924) and Earthquakes and Mountains (1935) are considered to be some of his best geologic publications. Sir Harold Jeffreys died on March 18, 1989 at the age of 98.
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John Joly and Radioactivity

by

Muhammad Shahadat Hossain
John Joly was born in November 1, 1857 in Holywood House, the Church of Ireland Rectory at Bracknagh, in County Offaly, Ireland. After graduation from Trinity College at Dublin in 1882, he worked as a demonstrator in Civil Engineering (1883) and Physics (1893) department before becoming a professor of Geology and Mineralogy in Trinity College in 1897. He held that post for 36 years from 1897 to 1933. He died in December 8, 1933 in Dublin. 

John Joly devised an innovative technique to estimate the age of the earth. Joly viewed oceans as reservoirs into which all rivers carried sodium chloride (common salt) from chemical weathering and erosion of rock mass. He thought if he could determine the amount of salt added to the oceans each year and the total amount of salt presently occurring; then he could calculate the time when the addition of salts began. He thought that time would be equal to the time when earth cooled down and the formation of oceans began.  He estimated the age of earth to be 90-100 million years. 

Joly assumed that the amount of salt in the ocean could not decline. In fact, he did not recognize the fact that nearly half of the salt that enters the oceans goes back to the atmosphere and move along in the hydrologic cycle. Actually, he determined the time a sodium atom stays in the ocean before it is evaporated or deposited. Modern estimates of the resident time of sodium are very similar to his value. 

In another intriguing aspect related to movement of continents, Joly demonstrated that the dark rings in micas, known as pleochroic haloes, were caused by radiation due to the presence of a tiny amount of inclusion of uranium and thorium bearing minerals, such as apatite. The ubiquitous nature of radiogenic heat increased over the time leads to the substrate melting, which could result in the movement of continents under the influence of small forces. 

He also proposed a theory in which the earth loses its heat through the process of cyclic periods of expansion which led to the subsurface joints and cracks filled by magma. When this magma cools down, it becomes solidified, causing the earth to shrink. This theory however contradicts with most modern principles of rheology and hence is not accepted by the modern day scientists.

John Joly is also famous for his invention of a thermometer, a steam calorimeter to measure the heat energy and a photometer for measuring light frequencies. He is most notable for developing a method to extract radium and pioneering its use in cancer treatment.
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LORD KELVIN

by Kevin Bogdan


William Thomson, 1st Baron Kelvin (1824-1907) was Britain’s most distinguished physicist of the 19th century.  His most immediate contributions to science include a major role in the second law of thermodynamics, the absolute temperature scale (measured in Kelvins, in his honor), dynamical theory of heat, mathematical analysis of electricity and magnetism, mathematical analysis supporting the electromagnetic theory of light, work in hydrodynamics, and the determination of the age of the earth based upon heat dissipation values.  Thomson’s age of the earth is what set him most at odds with the geologic community.


Thomson was born on June 26, 1824 in Belfast, Ireland as the fourth child in a family of seven.  Early in his childhood his father became a professor of mathematics at the University of Glasgow in Scotland.  His mother died when he was just six years old.  Most of Thomson’s childhood was influenced by his father who taught him the latest in mathematics (most of which was not mainstream “curriculum” at the time).

Thomson thoroughly rejected uniformitarianism (the most prevalent theory of the day) on the basis that it was not able to be proven mathematically.  In 1862 Thomson stated that the earth could only be between 20 and 400 million years old.  Thomson calculated the earth’s age based upon how long it would take the original earth cool to its present state.

Deep mines in Europe were known to have increased temperature with increased depth.  This fact proved to scientists of the day that the earth was losing heat from its interior.  Thomson’s initial work assumed that gravitational contraction generated all the earth’s heat.  He later edited his estimate, now taking into account solar heating and effects of tidal friction, to between 20 and 40 million years.

Thomson’s proclamation of a relatively young earth basically usurped the prominent geologic thoughts of the day.  He explained the fossil record through his “proven” belief that both the sun’s and earth’s temperature were much greater than the present day and had produced catastrophic storms and floods and in turn entirely different types of vegetation.  His theory was nearly impossible to refute given the science of the day.

Thomson’s estimate, rigorously supported through his formulae, was unable to be successfully challenged until the end of the century.  This was a major setback to geochronologic correlation for the last third of the 19th century.  In 1899 American geologist T. C. Chamberlin became the first convincingly challege Thomson’s initial assumption that the earth began as a molten body, but rather proposed a theory of planet formed through accretion of “cold”, solid chunks of material.  Chamberlain’s theory stated that therefore the earth must have heated up at a time after its initial formation.  Geologist could now once again publish observations of a much older earth.
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Inge Lehmann

by

Dannena Bowman

Dr. Inge Lehmann is a world renowned seismologist.  Born May 1888, she lived for 104 years and actively pursued research after retirement until her death in 1993.  For more than half her life, Lehmann grew up and resided in Denmark near Copenhagen.  From an early age Lehmann had a passion for mathematics and problem solving (Bolt, 285).  Her abilities were later recognized in seismology when she correlated wave forms on seismograms to minimize reading errors of arrival times.  Through this research, Lehmann became the first person to recognize the inner core in 1936.  As an assistant to Prof. N. E. Norlund at the University of Copenhagen, she set up seismic stations in Denmark and Greenland that subsequently recorded earthquakes in the South Pacific making it possible for Lehmann to identify a shadow zone of deflected and reflected waves.  During this research and installation period, she acquired three male to the seismic stations, one of which was Prof. Beno Gutenberg (Bolt, 286).


After publishing her first paper in 1926, Lehmann was invited to numerous universities across Europe and America to lend her expertise in seismology.  From the early 1900’s through both world wars, seismology was a “black box” science due to the limits of technology.  The work that Lehmann and fellow colleagues achieved allowed for modern advances in seismology, specifically error calculations and correlations which Lehmann specifically researched.   In 1954, a year after her retirement, at 76 years of age, Lehmann made another breakthrough.  She found a velocity discontinuity beneath America that was not present underneath Europe.  This discontinuity is ~220 km deep and plays an important role in understanding the upper mantle.  Today, the discontinuity is known to be associated with subducting zones suggesting subduction continuing into the lower mantle (Fowler, 328).


Lehmann has been recognized on numerous occasions for her work.   She has several awards in academia for seismology and as a woman in science.  Today, the AGU recognizes her achievements by offering a medal in her honor to scientists making contributions to Earth structure and dynamics (Pfelpsen, 34).  Another distinction has yet to be resolved.  Debates surround whether to name the inner core boundary (ICB) or the ~220 km discontinuity in her honor.  Tentative decisions have been for the ICB but previous papers informally associated her name with the ~220 km discontinuity (Bolt, 297).
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Sir Charles Lyell

by

George Garner

Sir Charles Lyell was born in Scotland in 1797 into a large family of ten children.  His education included several private schools in Scotland, but was also greatly influenced by his father’s work as a naturalist.  He attended Oxford at age 19 where he earned a B.A. with honors and studied under William Buckland.  He went on to study law in London and began practicing in 1825.  He married Mrs. Mary Horner in 1832 with whom he made many geological excursions.  He became a professor at King’s College for a short while in the early 1830’s.  He was knighted in 1848 for his many scientific advances.  He passed away in 1875 and was buried in Westminster Abbey with many other important figures.   

He published his first of many geologic papers in 1825 while practicing law. He performed geologic surveys the geologic map of Scotland in his early days. He went on to travel Europe and North America extensively to gather proof of his theories of geology.  In 1829 he traveled to Italy and studied Mt. Etna.  This trip was very influential upon his work and provided him with key supporting evidence of his theories.  The next year he published the first volume of his most famous work, The Principles of Geology.  In this work he explained how subtle changes over geologic time could shape the earth as we know it.  His arguments for current phenomena providing understanding of the geologic past were very important geology and science in general.  His work helped to support James Hutton’s theory of Uniformitarianism and discredit the theory of Catastrophism.  He wrote 12 editions of Principles of Geology in which he made important arguments concerning metamorphic rocks, stratigraphy, and paleontology.  In 1837 he published The Elements of Geology, a geologic textbook.  He wrote Travels to North America after visiting the US and Canada.  His last major work was The Antiquity of Man, which lent support to Darwin’s Theory of Evolution.  Over the years he never stopped reevaluating his theories and his works.  This flexibility of thought allowed him to be an important contributor to geology until he died.  

Lyell’s influences on geology and scientific thought were enormous.  The support of Uniformitarianism was and still is extremely influential in geology.  His belief in developing theories based on multiple supporting examples helped to shape the scientific method of today.  He was a great influence on Darwin and the development of his theories.  He was also the first to argue that Mt. Etna was formed through multiple eruptions over time.  He was the first to discuss metamorphic rocks and there ages in depth.  He also proposed the division of the Tertiary period into the Eocene, Miocene and Pliocene epochs.  His work helped to develop what we know today as “The Rock Cycle.” Overall, Sir Charles Lyell was on e of the most influential geologist and scientists of all time.  
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S. Keith Runcorn

by

Jake Ball


Stanley Keith Runcorn was born on November 19, 1922 in Southport, Lancashire, United Kingdom.  In 1943, Runcorn received his undergraduate degree in electrical engineering at the Gonville and Caius College in Cambridge.  From 1943 until the end of WWII, Runcorn researched radar at the Telecommunications Research Establishment at Malvern, Worcestershire.  In 1946, Runcorn began an assistantship at Manchester University where he earned his doctorate.  During the late 1940’s, while studying at Manchester, Runcorn became interested in stellar and planetary magnetic fields, particularly paleomagnetism of Earth.  Upon leaving Manchester University, Runcorn was appointed the Assistant Director of Research in the Department of Geodesy and Geophysics at Cambridge University.  In 1956, Runcorn was appointed to the Chair of Physics at the University of Durham and upon retiring in 1988, took a professorship at the University of Alaska in Fairbanks which he held until his death in 1996.


Runcorn was renowned around the world as a geophysicist and was a major contributor to the theory of continental drift and polar wandering (polar reversals).  In the 1960’s, Runcorn used the evidence that he had discovered from paleomagnetism to argue the possibility that mantle convection could explain continental drift.  He also developed a quantitative analysis of convection currents in the mantle, which he calculated to be on the order of a few centimeters per year.  

Runcorn was not known to be a very good teacher, Ph.D. supervisor, or for his attendance at university functions.  However, Runcorn was respected as a great conference organizer and attendee and also for his encouragement of young students to begin research in the field of geophysics.  Apart from his work with paleomagnetism and continental drift on Earth, Runcorn was also well known for his work proving that Earth’s moon also had a paleomagnetic field that was a dynamo-generated dipole field with wandering poles much like those of Earth.  Runcorn was often said to be a “restless traveler” and he made frequent visits to the western United States to collect samples of redbeds which he used to in his paleomagnetic research.
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Frederick J. Vine and Drummond H. Matthews

by

Wes Buchanan


Frederick J. Vine (1939- ) and Drummond H. Matthews (1931-1997) were geologists specializing in marine geophysics at King’s College, Cambridge in England.  Matthews was awarded his PhD in 1961 and appointed to organize the British contribution to the International Indian Ocean Expedition.  In 1962, Matthews embarked on the HMS Owen to perform a detailed survey of the crest of the Carlsberg Ridge, with the help of his first graduate student, Frederick J. Vine.  The data from this survey led to these geologists’s best known work, “Magnetic Anomalies Over Oceanic Ridges,” which was published in Nature in 1963.  In 1966, Matthews was promoted to be the assistant director of research at King’s College and appointed head of the marine geophysics group.  Over the next sixteen years, Matthews took part in seventy-two cruise expeditions and published almost two hundred papers.  Matthews continued to work on other projects until failing health caused by complications due to diabetes forced him into an early retirement.  Frederick Vine served as the Dean of the School of Environmental Science at the University of East Anglia, England from 1977-1980 and 1993-1998, and currently remains as an Emeritus Professor.


Their masterwork, “Magnetic Anomalies Over Oceanic Ridges,” confirmed the hypothesis of sea-floor spreading and helped to advance the overall plate tectonic model.  In November of 1962, the team performed a detailed magnetic survey over the crest of the Carlsberg Ridge in the Indian Ocean.  When comparing the bathymetric survey with the magnetic anomaly survey, several problems were evident.  They had found two volcano-like features that were roughly equal in size from the bathymetric survey.  One of the features produced a large negative anomaly pattern, which is to be expected.  The other feature produced a positive anomaly pattern that was the exact opposite of the other feature.  Vine and Matthews deduced that the second feature had been reversely magnetized.  In the bathymetric survey, they found areas of very low relief. These areas still produced large wavelength sinusoidal magnetic anomalies moving from the positive into the negative field.  The team tried to understand the anomalies by inverse modeling to produce results that matched their observed data.  They found that by emplacing large whole blocks of crust that alternated between normal magnetization and reverse magnetization, they could reproduce their observed data.  This work led them to concluded the possibly up to 50% of the oceanic crust was magnetically reversed suggesting a new model for the formation of the pattern of magnetic anomalies over ridges.  In the paper they state, “If the main crustal layer of the oceanic crust is formed over a convective up-current in the mantle at the centre of an oceanic ridge, it will be magnetized in the current direction of the Earth’s field.  Thus, if spreading of the ocean floor occurs, blocks of alternately normal and reversely magnetized material would drift away from the centre of the ridge and parallel to the crest of it.”  Their study went along way to help confirm the theory of sea-floor spreading, which in turn drove the modern theory of plate tectonics.
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Alfred Wegener

by

Nathan Layfield


Although plate tectonics is an intricate principle of geologic understanding, it has not always been well understood. Continental drift, proposed by Alfred Wegener, largely contributed to the development of the modern theory of plate tectonics. Alfred Lothar Wegener was born in Berlin, Germany on November 1, 1880 (Alfred Wegener (1880-1930)). His academic career interests included meteorology, astronomy, and geophysics. In 1905, Wegener received his Ph.D. in Astronomy. His continuing interest in meteorology led Wegener to study paleoclimatology and polar air circulation in Greenland. Wegener made several trips to Greenland and ultimately met his demise on his fourth expedition (“Wegener, Alfred”). Wegener’s intrigue in science extended beyond meteorology into the realm of geophysics. 

During Wegener’s time the accepted explanation of continental theory was that of sunken land bridges and continental shrinking. Wegener rejected these ideas because if this theory were true, then the oceanic rock would consist of sunken continental rock and would hence, consist of the same material. Wegener pointed to gravity measurements which indicated rocks of a greater density for oceanic rocks (Fritscher, 101-102). Wegener formulated the theory of continental drift on the grounds of what he considered an unmistakable geological and paleontological similarity between the coastlines of South America and West Africa (Fritscher, 100). Wegener pointed to the Appalachian Mountains and their similarity with the Scottish Highlands, the Karroo system of South Africa and their similarity with Santa Catarina system of Brazil, and the general shape and correlation of the Atlantic coastlines. Wegener was able to relate all these instances and join the continents into one land mass called Pangea (Alfred Wegener (1880-1930)). Wegener concluded that mountain building was the result of the thickening of continental blocks due to a decrease in continental extent (Fritscher, 102-103). Wegener published his findings and ideas in his 1912 paper, “The Origin of the Continents.” He presented this information before the Geological Association in Frankfurt, Germany on January 6, 1912 (Fritscher, 100). His theory was largely rejected due to Wegener’s inability to provide deeper understanding into the driving forces of continental drift (Fritscher, 100). Wegener’s theories would not largely be accepted or further developed for another 40 years. Today, the theory of continental drift has morphed into a modern cornerstone of geology, or more specifically plate tectonics. Alfred Wegener died in November 1930, while on his fourth expedition to Greenland.
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Abraham Gottlob Werner

by

Jennifer Glidewell

The Werner family welcomed a boy on 25 September, 1749.  This son, Abraham Gottlob Werner, was born in Wehrau, Silesia, which is now in Germany (but a few sources suggest it was the Wehrau in Upper Lusatia, in modern Poland) [1].  Generations of Werners had been involved in the mining industry, so it was expected that Abraham follow in such well-established footsteps [2].  Abraham’s natural inclinations meshed well with this upbringing and he received what was, especially in the times leading up to the Industrial Revolution, a quality education.  His formal education in geology was obtained from the Freiberg Mining Academy (Bergakademie) and a he pursued a doctorate of jurisprudence in Leipzig to further his career until he lost interest, despite his great love of language [2].  At the young age of 25 years, Werner was appointed Instructor of Mineralogy and Inspector of Mining at the Bergakademie [3].  He spent the rest of his career as an enthusiastic teacher at the school, although frail in his adult life and unable to venture outside of Germany.  Werner’s basic accomplishments include publishing four texts and being elected to 22 scientific societies, but he, although in some cases indirectly, influenced geology and its theories beyond his lifetime [1].

The most obvious gift that Werner gave his contemporaries and early geology was his charismatic personality.  He was so enthusiastic that he became famous throughout Europe and put his small mining academy on the international map [4].  Werner provided a great stimulus for others to pursue geology.  His views and opinions were so dogmatic that he provided concepts that repelled people into developing competing theories that through history became significant.  He also was the first to publish a text on descriptive mineralogy [5].  However, in the early 1900’s, Alfred Wegener and others were looking for evidence that the continents were once joined, and part of this evidence was that similar lithologies were present at locations on either side of the Atlantic.  They must have asked, “Was it possible that these rocks were part of the same formation?”  This concept is most likely the major contribution of Abraham Werner to the field of geology and the theory of plate tectonics.  Even though he was isolated and lived in a time when geology itself was a rather primitive science, he made the bold step to link chronology and rock formations.  Over one hundred and fifty years after Werner developed this theory that rocks represented periods of time, its contribution to the development of the theory of plate tectonics was recognized to be profound.







