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Pre Evolutionary Thought

The Great Chain of Being derived from two Greek ideas. The first originated in Plato and is called “The Principle of Plenitude.” It states that, since God is perfectly good, therefore He must have created all possible forms of life. Any deficiency in the created variety of the world would be a make of incompleteness, something incompatible with God. The second idea derives from Aristotle and is called “The Ladder of Life.” It states that all forms of natural phenomena exist on a hierarchical scale, rising very gradually by degrees from the lowest forms of inanimate matter (like rocks), to simple forms of life, to more complex forms, to human beings, and (as later developed by Christian thinkers) to the planets and fixed stars through all the various orders of angles right up to God Himself. Thus, every natural and spiritual phenomenon has its own particular ranked place in the comprehensive scheme of God’s creation. 

This model lent itself very readily to an understanding of astronomy. At the center of this scheme stood the Earth, with the lowest point of the universe at the center (in many depictions the center of the Earth was the location of Hell, the place furthest removed from God). On the Earth the various forms of life existed in a hierarchical order, and, as on moved away from the earth, the orbits of the planets (which moved in perfect concentric circles around the Earth) marked the different levels of spiritual being, until, at the very highest point on reached the Heavens, the dwelling place of God. 

The Great Chain of Being was an organizing metaphor, a classification system, into which one could fit each individual element of God’s creation. The hierarchy was essentially a moral scheme, too. The higher the position of a particular entity, the closer it was to God, and thus the more spiritual value it possessed. Everything existed between higher and lower forms and participated in a single unified creation, with a clear sense of its place. For human beings the central moral purpose of life was to acknowledge one’s position on the scale (which included various levels for the different ranks of human beings) and to live up to one’s responsibilities to those forms of life below and to one’s obligations to those above one on the scale. 

The greatest error of all was to aspire to a position higher than the one appointed; hence, pride and disobedience to one’s natural superiors in an attempt at personal self-aggrandizement were the greatest sins of all. It is important to stress that the Great Chain of Being was a complete and closed and static system. It was not subject to change. All forms of life were eternally a part of the scheme. This idea meshed well with the doctrine in Genesis that God had created everything in the six days of creation and thus that there was no sudden development of new life or disappearance of old life. The natural world, like the entire cosmos, was a beautifully ordered static arrangement ordained by God. Its presence was a wonderful manifestation of His power and goodness. 

For the person with an interest in the natural world, the Great Chain of Being provided a means of fitting in all observed phenomena into a preordained scheme in which the central point was the clear linkage between everything and God Himself. The metaphor was designed above all to keep at the center of the thinker’s consciousness the overall moral purposiveness of God’s creation, that is, to reinforce a sense of the Final Cause in every natural event. The image did not encourage one to believe that there was any possibility of applying one’s thinking to change the ordained order; in fact, such an idea was considered a manifestation of pride, the deadliest of sins. Since human beings were a part of this wonderfully divine order, their role as observers and thinkers about nature was to celebrate it as a manifestation of God’s power and goodness.

Pre Darwinian Evolution

Erasmus Darwin (1731-1802) was a much-published physician who was interested in chemistry and biology as hobbies. He published what were then “popular Science” books and had a wide influence. Mary Shelley cited him as in inspiration in the preface to her novel Frankenstein. This inspiration came from Erasmus’s support for the view that species evolve into one another. However, Erasmus was not a well-trained biologist, and his biological ideas were generally sketchy or ill formed. His chemistry, by contrast, was first rate. But Charles never knew his grandfather, who died in 1802, seven years before Charles was born. His most important scientific work is his Zoonomia (1794–1796), which contains a system of pathology, and a treatise on "generation," in which he, in the words of his famous grandson, Charles Darwin, anticipated the views of Jean Lamarck, who in turn is regarded to have foreshadowed the theory of evolution

Jean-Baptiste Lamarck (1744 – 1829) was a major naturalist, who was one of the first to use the term biology in its modern sense. Lamarck is remembered today mainly in connection with a discredited theory of heredity, the “inheritance of acquired traits", but Charles Darwin and others acknowledged him as an early proponent of ideas about evolution. Lamarck's own theory of evolution was in fact based on the idea that individuals adapt during their own lifetimes and transmit traits they acquire to their offspring. Offspring then adapt from where the parents left off, enabling evolution to advance. 

As a mechanism for adaptation, Lamarck proposed that individuals increased specific capabilities by exercising them, while losing others through disuse. While this conception of evolution did not originate wholly with Lamarck, he has come to personify pre-Darwinian ideas about biological evolution, now called Lamarckiwm.

Sir Charles Lyell (1797 –1875) embarked on a long geological career that would result in the widespread acceptance of the ideas proposed by James Hutton a few decades before. His most important specific work was in the field of stratigraphy. From 1830 to 1833 his multi-volume Principles of Geology was published. The work's subtitle was "An Attempt to Explain the Former Changes of the Earth's Surface by Reference to Causes now in Operation", and this explains Lyell's impact on science. He was the major advocate of the then-controversial idea of uniformitanianism, that the earth was shaped entirely by slow-moving forces acting over a very long period of time. This was in contrast to catastrophism, a geologic idea that went hand-in-hand with age of the earth as implied by biblical chronology. In various revised editions (twelve in all, through1872), Principles of Geology was the most influential geological work in the middle of the 19th century, and did much to put geology on a modern footing. For his efforts he was knighted in 1848. 

Charles Robert Darwin  (February 12, 1809 – April 19, 1882)
Charles Robert Darwin was born at Shrewsbury. His father was a doctor and his mother was the daughter of Josiah Wedgwood. Darwin first studied medicine at Edinburgh. Will as they might, it soon became clear to the family, and particularly to young Charles that he was not cut out for a medical career; he was transferred to Cambridge (Christ's Church, 1828), there to train for the ministry. This was a sensible career move at a time when Anglican parsons were provided with a comfortable income, and when most naturalists in England were clergymen who saw it as part of their duties to explore the wonders of God's creation. While at Cambridge, Darwin befriended a biology professor (John Stevens Henslow, 1796-1861) and his interest in zoology and geography grew. Eventually, Darwin came under the eye of a geology professor, Adam Sedgwick (1785-1873). Just after a field trip to Wales with Sedgwick -- during which Darwin was to learn much from "Sedgewick's on-the-spot tutorials" and was to develop "intellectual muscle as he burnt off the flab" -- he was to learn, that, through the efforts of Professor Henslow, that he had secured an invitation to go aboard the Beagle, which, apparently, was being outfitted by the admiralty for an extended voyage to the south seas. 

The HMS Beagle survey took five years, two-thirds of which Darwin spent exploring on land.Darwin's work during the Beagle expedition allowed him to study first-hand a rich variety of geological features, fossils and living organisms, and exposed him to numerous foreign cultures. He methodically collected an enormous number of specimens, many of them new to science, which established his reputation as a naturalist and made him one of the precursors of the field of ecology. His detailed notes formed the basis for his later work and provided social, political, and anthropological insights into the areas he visited. Darwin read Charles Lyell’s Principles of Geology which explained features as the outcome of gradual processes over huge periods of time, and wrote home that he was seeing landforms "as though he had the eyes of Lyell": stepped plains of shingle and seashells in Patagonia appeared to be raised beaches; in Chile, he experienced an earthquake that raised the land, and collected seashells high in the Andes.
While Darwin was still on the voyage, Henslow carefully fostered his former pupil's reputation by giving selected naturalists access to the fossil specimens and printed copies of Darwin's geological writings. When the Beagle returned on October 2, 1836, Darwin was a celebrity in scientific circles. He visited his home in Shrewsbury and his father organised investments so that Darwin could become a self-funded gentleman scientist. After visiting Cambridge and getting Henslow to agree to work on botanical descriptions of modern plants he had collected, Darwin went round the London institutions to find the best naturalists available to describe his other collections for timely publication. An eager Charles Lyell met Darwin and introduced him to the up-and-coming anatomist Richard Owen. After working on Darwin's collection of fossil bones at his Royal College of Surgeons, Owen caused great surprise by revealing that some were from gigantic extinct rodents and sloths. This enhanced Darwin's reputation. 

With Lyell's enthusiastic backing Darwin read his first paper to the Geological Society of London on January 4,1837 arguing that the South American landmass was slowly rising. On the same day Darwin presented his mammal and bird specimens to the Zoological Society. Though the birds seemed almost an afterthought, the ornithologist, John Gould revealed that what Darwin had taken to be wrens, blackbirds and slightly differing finches from the Galápagos were all finches, but each was a separate species. Others on the Beagle including FitzRoy had also collected these birds and had been more careful with their notes, enabling Darwin to find which island each species had come from. In February 1837, Lyell used his presidential address at the Geographical Society to present Owen's findings to date on Darwin's fossils, pointing out the inference that extinct species were related to current species in the same locality. During the same time period Darwin completed a Journal based on his field notes of the Beagle's voyage. At the same time he began his secret "B" notebook on transmutation, and developed the hypothesis that where every island in the Galápagos Archipelago had its own kind of tortoise, these had originated from a single tortoise species and had adapted to life on the different islands in different ways.

Darwin considered Malthus’s argument that human populations breed beyond their means and compete to survive. He related this to the findings about species relating to localities, his enquiries into animal breeding, and ideas of Natural "laws of harmony". Towards the end of November 1838 he compared breeders selecting traits to a Malthusian Nature selecting from variants thrown up by "chance" so that "every part of newly acquired structure is fully practised and perfected", and thought this "the most beautiful part of my theory" of how species originated. Darwin was now an eminent geologist in the scientific élite of clerical naturalists, settled with a private income. He had a vast amount of work to do, writing up his findings and theories, and supervising the preparation of the multivolume Zoology, which would describe his collections.

He was convinced by his theory of evolution, but for a long time had been aware that traunsmutation of species was associated with the crime of blasphemy as well as with Radical democratic agitators in Britain who were seeking to overthrow society; thus, publication risked ruining his reputation. He embarked on extensive experiments with plants and consultations with animal husbanders, including pigeon and pig breeders, trying to find soundly based answers to all the arguments he anticipated when he presented his theory in public. When FitzRoy's account was published in May 1839, Darwin's Journal and Remarks was a great success. Later that year it was published on its own, becoming the bestseller nowadays known as The Voyage of the Beagle. 

Darwin made attempts to explain his theory to close friends, but they were slow to show interest and thought that selection must need a divine selector. In 1842 the family moved to Down House to escape the pressures of London. Darwin formulated a short "Pencil Sketch" of his theory, and by 1844 had written a 240-page "Essay" that expanded his early ideas on natural selection. Darwin completed his third Geological book in 1846; assisted by his friend, the young botanist Joseph Hooker, he embarked on a huge study of barnacles. In 1847, Hooker read the "Essay" and sent notes that provided Darwin with the calm critical feedback that he needed. To try to deal with his illness, Darwin went to a spa in Malvern in 1849, and to his surprise found that the two months of water treatment helped. In his work on barnacles he found "homologies" that supported his theory by showing that slightly changed body parts could serve different functions to meet new conditions. Then his treasured daughter Annie fell ill, reawakening his fears that his illness might be hereditary. After a long series of crises, she died and Darwin lost all faith in a beneficent God. He met the young naturalist Thomas Huxley who was to become a close friend and ally, then completed his work on barnacles (Cirripedia) in 1854 and turned his attention to his theory of species.

In the spring of 1856, Lyell read a paper on the Introduction of species by Alfred Wallace, a naturalist working in Borneo, and urged Darwin to publish his theory to establish precedence. Darwin pressed ahead despite illness, getting specimens and information from naturalists including Wallace. In December 1857 as Darwin worked on his Natural Selection manuscript he received a letter from Wallace asking if it would delve into human origins. Sensitive to Lyell's fears, Darwin responded that "I think I shall avoid the whole subject, as so surrounded with prejudices, though I fully admit that it is the highest & most interesting problem for the naturalist". He encouraged Wallace's theorising, saying "without speculation there is no good & original observation", adding that "I go much further than you". Then on June18, 1858, he received a paper from Wallace describing the evolutionary mechanism, with a request to send it on to Lyell. Darwin did so, shocked that he had been "forestalled" and though Wallace had not asked for publication, offering to send it to any journal that Wallace chose. He put matters in the hands of Lyell and Hooker, who agreed on a joint presentation at the Linnean Society on July 1 of On the Tendency of Species to form Varieties; and on the Perpetuation of Varieties and Species by Natural Means of Selection.

The initial announcement of the theory gained little immediate attention. It was mentioned briefly in a few small reviews, but to most people it seemed much the same as other varieties of evolutionary thought 

Receiving constant encouragement from his scientific friends, Darwin finally finished his abstract and Lyell arranged to have it published by John Murray. The title was agreed as On the Origin of Species by Means of Natural Selection, and when the book went on sale to the trade on November 22, 1859, the stock of 1,250 copies was sold out. At the time "Evolutionism" implied creation without divine intervention, and Darwin avoided using the words "evolution" or "evolve", though the book ends by stating that "endless forms most beautiful and most wonderful have been, and are being, evolved". The book only briefly alluded to the idea that man, too, would evolve in the same way as other organisms. Darwin wrote in deliberate understatement that "light will be thrown on the origin of man and his history".

Darwin's book set off a public controversy which he monitored closely, keeping press cuttings of thousands of reviews, articles, satires, parodies and caricatures. Reviewers were quick to pick out the unstated implications of "men from monkeys", though a Unitarian review was favourable and The Times published a glowing review by Huxley which included swipes at Richard Owen, leader of the scientific establishment Huxley was trying to overthrow. Owen initially appeared neutral, but then wrote a review condemning the book. The Church of England scientific establishment reacted against the book, and Darwin's old Cambridge tutors Sedgwick and Henslow expressed their disappointment in him. Then Essays and Reviews by seven liberal Anglican theologians declared that miracles were irrational (and supported the Origin), distracting attention away from Darwin.

The most famous confrontation took place at a meeting of the British Association for the Advancement of Science in Oxford. Professor John Draper made a boring speech on Darwin and social progress, then “Soapy Sam” Wilberforce, the Bishop of Oxford, argued against Darwin. In the ensuing debate Thomas Huxley established himself as "Darwin's bulldog" – the fiercest defender of evolutionary theory on the Victorian stage. On being asked by Wilberforce whether he was descended from monkeys on his grandfather's side or his grandmother's side, Huxley apparently muttered to himself: "The Lord has delivered him into my hands" and replied that he "would rather be descended from an ape than from a cultivated man who used his gifts of culture and eloquence in the service of prejudice and falsehood" (there are several alternative versions of this story). The story spread around the country: Huxley had said he would rather be an ape than a Bishop.

Many people felt that Darwin's view of nature destroyed the important distinction between man and beast. Darwin himself did not personally defend his theories in public, though he read eagerly about the continuing debates. He was frequently very ill, and mustered support through letters and correspondence. 

A core circle of scientific friends – Huxley, Charles Lyell, Joseph Hooker, and Asa Gray– actively pushed his work to the fore of the scientific and public stage, defending him against his many critics in this key scientific controversy of the era. Darwin's theory also resonated with various movements at the time and became a key fixture of popular culture. The book was translated into many languages and went through numerous reprints. It became a staple scientific text accessible both to a newly curious middle class and to "working men", hailed as the most controversial and discussed scientific book ever written.
Darwin died in Downe, Kent, England, on April 19, 1882. He had expected to be buried in St. Mary's churchyard at Downe, but at the request of Darwin's colleagues William Spottiswoode, President of the Royal Society, arranged for Darwin to be given a state funeral and buried in Westminster Abbey.
Charles Darwin's theory of evolution based upon natural selection changed the thinking of countless fields of study from biology to anthropology. His work established that "evolution" had occurred: not necessarily that it was by natural or sexual selection (this particular recognition would not become fully standard until the rediscovery of Gregor Mendel’s work in the early 20th century and the creation of the modern synthesis )

The Modern Synthesis of Genetics and Evolution 
Copyright © 1993-1997 by Laurence Moran 


Many people do not understand current ideas about evolution. The following is a brief summary of the modern consensus among evolutionary biologists. 

The idea that life on Earth has evolved was widely discussed in Europe in the late 1700's and the early part of the last century. In 1859 Charles Darwin supplied a mechanism, namely natural selection that could explain how evolution occurs. Darwin's theory of natural selection helped to convince most people that life has evolved and this point has not been seriously challenged in the past one hundred and thirty years. 

It is important to note that Darwin's book "The Origin of Species by Means of Natural Selection" did two things. It summarized all of the evidence in favor of the idea that all organisms have descended with modification from a common ancestor, and thus built a strong case for evolution. In addition Darwin advocated natural selection as a mechanism of evolution. Biologists no longer question whether evolution has occurred or is occurring. That part of Darwin's book is now considered to be so overwhelmingly demonstrated that is often referred to as the FACT of evolution. However, the MECHANISM of evolution is still debated. 

We have learned much since Darwin's time and it is no longer appropriate to claim that evolutionary biologists believe that Darwin's theory of Natural Selection is the best theory of the mechanism of evolution. I can understand why the average non-scientist may not appreciate this point because natural selection is easy to understand at a superficial level. It has been widely promoted in the popular press and the image of "survival of the fittest" is too powerful and too convenient. 

During the first part of this century the incorporation of genetics and population biology into studies of evolution led to a Neo-Darwinian theory of evolution that recognized the importance of mutation and variation within a population. Natural selection then became a process that altered the frequency of genes in a population and this defined evolution. This point of view held sway for many decades but more recently the classic Neo-Darwinian view has been replaced by a new concept, which includes several other mechanisms in addition to natural selection. Current ideas on evolution are usually referred to as the Modern Synthesis, which is described by Futuyma; 

"The major tenets of the evolutionary synthesis, then, were:

that populations contain genetic variation that arises by random (ie. Not adaptively directed) mutation and recombination; 

that populations evolve by changes in gene frequency brought about by random genetic drift, gene flow, and especially natural selection; 

that most adaptive genetic variants have individually slight phenotypic effects so that phenotypic changes are gradual (although some alleles with discrete effects may be advantageous, as in certain color polymorphisms); 

that diversification comes about by speciation, which normally entails the gradual evolution of reproductive isolation among populations; and that these processes, continued for sufficiently long, give rise to changes of such great magnitude as to warrant the designation of higher taxonomic levels (genera, families, and so forth)."


- Futuyma, D.J. in Evolutionary Biology, Sinauer Associates, 1986; p.12 

This description would be incomprehensible to Darwin since he was unaware of genes and genetic drift. The modern theory of the mechanism of evolution differs from Darwinism in three important respects: 

1.  It recognizes several mechanisms of evolution in addition to natural selection. One of these, random genetic drift, may be as important as natural selection. 

2.  It recognizes that characteristics are inherited as discrete entities called genes. Variation within a population is due to the presence of multiple alleles of a gene. 

3. It postulates that speciation is (usually) due to the gradual accumulation of small genetic changes. This is equivalent to saying that macroevolution is simply a lot of microevolution. 

In other words, the Modern Synthesis is a theory about how evolution works at the level of genes, phenotypes, and populations whereas Darwinism was concerned mainly with organisms, speciation and individuals. 

This is a major paradigm shift and those who fail to appreciate it find themselves out of step with the thinking of evolutionary biologists. Many instances of such confusion can be seen here in the newsgroups, in the popular press, and in the writings of anti-evolutionists. 

The major controversy among evolutionists today concerns the validity of point #3 (above). There are many that believe that the fossil record at any one site does not show gradual change but instead long periods of stasis followed by rapid speciation. This model is referred to as Punctuated Equilibrium and it is widely accepted as true, at least in some cases. The debate is over the relative contributions of gradual versus punctuated change, the average size of the punctuations, and the mechanism. To a large extent the debate is over the use of terms and definitions, not over fundamentals. No new mechanisms of evolution are needed to explain the model. 

Some scientists continue to refer to modern thought in evolution as Neo-Darwinian. In some cases these scientists do not understand that the field has changed but in other cases they are referring to what I have called the Modern Synthesis, only they have retained the old name. 

For further and more current information on the theory of evolution go to University of California’s web page Understanding Evolution at:

http://evolution.berkeley.edu/evolibrary/home.php

Test Essay Question #6

Describe the theory of evolution. 

Differentiate between Darwin’s thoughts and the new paradigm of Modern Synthesis.

