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			Darwin’s Theory of Evolution

			Key information

			
					When: 24 November 1859

					Where: London

					Context: The scientific debate on the origin of species in the 19th century

					Contributors:	Charles Darwin, British naturalist (1809-1882)

	Alfred Russel Wallace, British traveler and naturalist (1823-1913)




					Impact:	New conception of the origin of species in natural history

	Creation of Darwinism




			

			On 24 November 1859, the book entitled On the Origin of Species by Means of Natural Selection, or the Preservation of Favoured Races in the Struggle for Life first appeared. The book, which has been reprinted several times and translated into many languages, upset public opinion in the 19th century. Its author, Charles Darwin, asserted that all species that inhabit the Earth are the result of a slow evolution and that they continue to evolve in a desperate struggle for survival. But are these species not immutable beings, living in a bountiful nature according to the will of God? The gap between these two ideas is striking.

			It took many years for Charles Darwin to transcribe his thoughts and his theory. Fascinated by the natural sciences, it was primarily his trip as a naturalist aboard the Beagle which laid the foundations for his revolutionary ideas. After departing in December 1831, the ship returned to England in October 1836. During these five years, the young scientist took the opportunity to collect and study a multitude of animal and plant species. He also underwent a series of experiences that changed his view of nature forever.

			Upon his return, Charles Darwin collected his thoughts. In 1839, he came to the conclusion that the species undergo changes, allowing for an evolution by natural selection in the struggle for survival. Eaten away by anxiety at facing the consequences that such a scientific disruption could cause, Darwin took twenty years to complete his work, trying to provide answers for those who would contest it, and forever marked the history of the world. 

		


		
			Political, economic and social context

			Britain all over the world

			The 19th century was undoubtedly the era of Britain. Indeed, the country that saw the birth of Charles Darwin was at its peak. Although its rise in power had been developing for many decades, it accelerated particularly in the late 18th and 19th centuries. Britain was the first to enter the industrial revolution of iron, coal and the steam engine, giving it the opportunity to get ahead of all other nations. Industry then considerably developed the British economy, and Britain exported more and more goods, to the point of becoming the world’s largest economy.

			Another factor that also marks the importance of 19th century Britain is the significance of its territories. At the end of the previous century, when the country lost its American colonies following the War of Independence (1775-1783), it nevertheless still possessed Canada and many territories in the Caribbean. Strengthening the power of its navy, Britain inexorably continued its territorial conquests. Many expeditions allowed it to take possession of Australia, New Zealand, and many islands in the Pacific. In addition, India, which had been so coveted by all the European countries, was gradually conquered by the British between 1757 and 1858, when the territory definitively passed under the authority of the Crown. Finally, Africa was the subject of a fierce struggle among the European powers in the second half of the 19th century. There, Britain carved a true empire for itself, with colonies extending from Cairo to Cape Town.

			Britain’s control of the seas also resulted from its victories over European rivals, starting with France. After the wars of the French Revolution and the Napoleonic Wars (1793-1815), the British finally took the French and Spanish competitors out of the race, turning the country into the first maritime power. The 1815 Treaty of Vienna also granted Britain a series of fortified bases, such as Gibraltar, Freetown (Sierra Leone), St. Helena, Cape Town, Mauritius, Ceylon and Malta, which henceforth served to ensure communication between the colonies and the metropolis.

			The century of science

			Inherited from the Enlightenment, whose objective was to fight Obscurantism, the enthusiasm for scientific research continued and accelerated in a 19th century that was both romantic and positivist.

			Based on the work of the father of modern chemistry, Lavoisier (1743-1794), to whom we owe the first isolation of chemical elements, his successors discovered almost all the elements in the 19th century. In 1869, Russian chemist Mendeleev (1834-1907) classified them according to their atomic weights in his famous periodic table.

			The field of electricity even experienced its first success with the invention of the battery by Alessandro Volta (Italian physicist, 1745-1827) in 1800. Many other discoveries resulted from this invention, such as the principle of electrolysis revealed by Anthony Carlisle (British physiologist, 1768-1840) and electromagnetism discovered by André Marie Ampere (French physicist, 1775-1836) and Michael Faraday (British chemist and physicist, 1791-1867).
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			Voltaic pile, image from the book Leçons de Physique de Louise by Margat-L’Huillier. Paris: Vuibert et Nony, 1904. 

			In medicine, anesthesia began to be more widely used in 1844 thanks to ether. Progress also continued in the field of antibiotics and vaccines, particularly with the work of Louis Pasteur (French chemist and biologist, 1822-1895).

			This thirst for knowledge also pushed European intellectuals to explore the different regions of the world in order to understand how it worked. These large scientific expeditions included cartographers, who were responsible for continually improving the maps of remote areas, astrologers who, through their observations, expanded the knowledge of the universe, but also many naturalists who collected and continually discovered animal and plant species. The primary objective was not so much the discovery of new territories anymore, but the deepening of the understanding of the world and everything in it.

			Before Darwinism: Fixism vs. Transformism

			Until the early 19th century, one idea dominated all: creationism. Following the biblical precepts of Genesis, all species were considered immutable, having emerged spontaneously and independently of each other according to the will of God. In addition, the geological time scale of the time was quite different from the one we know today. Indeed, it traced the creation of the Earth on Sunday 23 October 4004 B.C., which would not have allowed for the theory of evolution as we know it today as it was such a short time ago. This deeply religious trend was relayed in the scientific world by Fixism, which states that each species has crossed the ages without changing, or at least without undergoing any significant changes. Fixism gained importance in the 18th century with the work of Carl Linnaeus (Swedish naturalist and physician, 1707-1778), who designed a species classification system by assigning each individual a Latin name, a gender and a species. The system, which is still used today, was then considered to be fixed and immutable, reflecting the original division desired by the Creator.
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			Carl Linnaeus, engraving from the book Famous Men of Science by Sarah K. Bolton. New York: T. Y. Crowell & Co., 1889.

			
				
					A timed calculation

					The date of the creation of the world (Sunday 23 October 4004 B.C.) was calculated in the 17th century by the Irish Archbishop James Ussher (1581-1656). He established its chronology based on the Bible, which tells the entire male line from Adam, the first man, to Solomon (King of Israel, 970-931 B.C.), considering the age mentioned of each descendant. He then made the connection with the chronology of the Kings of Israel, and with perfectly datable events occurring at that time in other civilizations, such as the Romans. It was this counting down that eventually led to the year of 4004 B.C. The month and year were then determined based on the beginning of the Jewish year, which was 23 October for that year. The day of Sunday was also chosen according to Jewish tradition. According to Genesis, God created the world in six days and rested on the seventh day, which for the Jews, corresponds to Saturday, Shabbat. The beginning of creation was therefore a Sunday, the first day of the Jewish week.

				

			

			In the early 19th century, it was the French naturalist Georges Cuvier (1769-1832) who embodied the Fixist trend. Paradoxically, he was one of the scientific founders of the two disciples that underpinned the evolutionary theories a few decades later, namely paleontology (the study of living things from fossils) and comparative anatomy (kinship studies based on anatomy). However, despite the discovery of hundreds of fossils, Georges Cuvier positioned himself as a defender of Fixism, believing that the fossilized species had no connection with those of his time. He believed that some had disappeared and others had been created, completely independently. To support his hypothesis, he used a theory invoking great cataclysms, the latest of which was the flood overcome by Noah’s ark.

			Although Fixism dominated, another scientific trend dating back to the Antiquity became more and more significant at that time: transformism. Unlike Fixists, Transformists believed that species had changed over time in response to certain circumstances. Relayed by the great naturalists of the Enlightenment, such as Georges Louis Leclerc de Buffon (1707-1788), Transformism really saw its influence increase with Jean-Baptiste Lamarck (French naturalist, 1744-1829). For the latter, species undergo changes in a constant progression towards more complexity and advancement. He even made a law – which is now obsolete – concerning the inheritance of traits, stating that the transformation of an organ is passed down from generation to generation, changing species. The best-known example to support his claim was the giraffe, forced to feed on tree leaves, which gradually extended its neck. The transformation then became hereditary. Although genetics in the 20th century demonstrated that transformations and mutations of species are much more complex, Jean-Baptiste Lamarck nevertheless remains a precursor of the theory of evolution. 

		


		
			Biographies

			Charles Darwin

			A naturalist and founder of the theory of evolution, Charles Darwin was born on 12 February 1809 in Shrewsbury (England) into a wealthy and educated family. Indeed, his grandfathers were physician, botanist, zoologist and poet Erasmus Darwin (1731-1802) and renowned potter Josiah Wedgwood (1730-1795), and his father, Robert Waring Darwin (1766-1848), was a doctor. Despite these excellent family careers, Charles Darwin had very little interest in school, which was reflected in his grades. However, he was passionate about nature and began to collect plants and insects from a young age.
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			Charles Darwin at age 7, by Ellen Sharples, 1816.

			In 1825, when he was 16 years old, his father decided to send him to the University of Edinburgh to learn medicine. But these studies bored and even disgusted the young man, who left two years later. Nonetheless, it was there that he received his first lessons in Natural History, which confirmed his passions for botany and zoology. As the young Darwin seemed to be lacking a true calling, his father suggested that he become a pastor, but this position involved obtaining a diploma. Charles Darwin began three years of study at Cambridge, without much enthusiasm, but with the opportunity to take botany classes. He then befriended Professor John Henslow (British botanist and geologist, 1796-1861).

			In 1831, he finally obtained his Bachelor of Arts degree and, on the advice of his professor, he took part in an expedition with Adam Sedgwick (1785-1873) to northern Wales shortly after. This experience perfected the naturalist training of Charles Darwin who, in addition to botany and zoology, was now familiar with geology.

			On leaving university, he did not want to become a pastor. Instead, he dreamed of adventure and travel, like the great naturalists of his time. Again, John Henslow advised the young man and suggested he join the expedition of the HMS Beagle as a naturalist, going so far as to send letter of recommendation to the ship’s captain, Robert FitzRoy (1805-1865). Charles Darwin was finally chosen and boarded the ship in December 1831, after managing to obtain the approval of his unwilling father. Although the trip was planned to last two years, five years were required for the Beagle to fulfill its mission. This trip was decisive for Darwin who, through observing, collecting and analyzing all the species of plants, animals and minerals he found, began to formulate the theory which would later make him famous.

			Back in England, he realized that he had become known within scientific circles. John Henslow had indeed taken care to publish the travel correspondence of the young naturalist. With this support, Charles Darwin saw the possibility to earn a living from his scientific research and definitively abandoned his career as a clergyman. In 1839, he married, entered the Royal Society and published his travelogue from the Beagle, which included a theory on the formations of atolls.

			In 1858, another naturalist named Alfred Russel Wallace sent him his work on a theory of evolution that was similar to his own. Under pressure from his friends, Darwin finally
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