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2a: Language and communication in S&R


Resource from Unit 4c: Background 1 – What is Evolution?

EVOLUTION AND CREATION
What is Evolution?

The Oxford English Dictionary defines evolution as the development from a rudimentary to a complete state. In science it is used to describe the development of life on earth from simple to complex organisms. Sometimes the term is used simply to define the adaptation of species to their surrounding environment(s). The theory of evolution is generally accepted by scientists, including many who are Christians, although there is still considerable debate about how evolution occurred and whether it is directed in any way. 

The Development of Evolutionary Theory.

Aristotle, the Greek philosopher and early naturalist, whose influence on later thought was immense, believed that, “Nature passes from inanimate objects through plants to animals in an unbroken sequence." This later became known as scala naturae (the great chain of being) which was an influential concept in the Middle Ages. Aristotle did not however believe in evolution, but rather that each species, once created, remained unchanged.

In the 18th Century Georges Louis Buffon, Director of the Royal Botanical Gardens in Paris, estimated that the earth was at least half a million years old. He proposed that, “All families among plants as well as animals have come from a single stock and that all animals are descended from a single animal.” However he abandoned this theory because the evidence seemed against it; there were no new species to be observed, hybrids (offspring) were sterile and couldn’t be responsible for evolution and there was a lack of intermediate forms between species. He therefore accepted the traditional Christian view on the basis of revelation “ … that all animals have participated equally in the grace of direct creation and that the first pair of every species issued fully formed from the hands of the Creator.”

Buffon’s protégé, Jean-Baptiste Lamarck, put forward an evolutionary theory in which one species was transformed into another. He believed that there was a ‘natural law’ conferred upon organisms by the “supreme author of all things” producing a trend towards complexity. Organisms reacted to the environment in order to remain in perfect harmony with it. He believed that change in an animal was triggered by its needs throughout life and that it strengthens and develops an organ by continual use. This was done by the inheritance of acquired characteristics. An oft-quoted example of this is the belief that the giraffe was able to benefit from having a long neck and so this useful adaptation was passed on to its offspring.  No mechanism for the inheritance of acquired characteristics could be discovered, and the belief was rejected by Lamarck’s contemporaries. Erasmus Darwin, Charles’ grandfather, published similar ideas.

Charles Darwin.

The credit for the modern theory of evolution rightly belongs to Charles Darwin. The ideas began to form during his voyage on HMS Beagle, which circumnavigated the world from 1831 to 1836. Darwin observed an amazing variety of animals and wondered why animals existed in Australia and nowhere else and why, on the Galapagos islands, God should create distinct birds and tortoises to inhabit the various islands. He saw similarities between fossil bones excavated and modern forms of the same creatures and noted the adaptation of animals to their environments. On the expedition he collected numerous specimens and wrote thousands of pages of notes. On his return he thought about his observations and consulted with others and the idea of evolution began to form.

It was eight years later that Darwin wrote to Sir Joseph Hooker about his revolutionary idea, "At last gleams of light have come, and I am almost convinced (quite contrary to the opinion I started with) that species are not (it is like confessing to murder) immutable ( i.e. not subject to change.). Another important factor was the reading of the book by the Rev. Thomas Malthus entitled ‘Essay on the Principle of Population.’ Malthus pointed out that populations grow geometrically. A mother may have two children (although most Victorian mothers had far more) who might themselves have a further two and so on. However food supplies only increase arithmetically and the inevitable result is the population outstrips the food supply leading to famine, disease and bitter fighting over the limited amount of food. We can see this only too well in the Third World today. Darwin saw an analogy in the natural world, where there was a similar struggle for existence and he concluded that, under certain circumstances favourable variations would tend to be preserved and unfavourable ones destroyed. The result of this would be the formation of a new species. 

Darwin had, he believed, “...at last got a theory by which to work; but I was so anxious to avoid prejudice, that I determined not for some time to write even the briefest sketch of it.” In 1858, the day after his son had died from scarlet fever and his daughter was dangerously ill and he, himself, was ill and depressed, a letter came from the naturalist Alfred Wallace with a manuscript that gave a virtually identical account of evolution to that of Darwin himself. Being an honest man Darwin wrote to Charles Lyell (author of ‘Principles of Geology’ and a friend of Darwin’s) in desperation. “ But as I had not intended to publish my sketch, can I do so honourably, because Wallace has sent me an outline of his doctrine?  I would far rather burn my whole book than that he or any other man should think that I have behaved in a paltry spirit. Do you think his having sent me this sketch ties my hands? ...” Darwin’s friends decided that both authors' papers should be read together at the prestigious Linnean Society on the 1st July 1858.

‘The Origin of Species.’

Charles Darwin published ‘The Origin of Species’ in 1859, in which he gave a mass of evidence to support what he called his “one long argument”  for natural selection. This was based on three premises:

(1) 
All animals and plants tend to vary from each other and some variations are inherited.

(2) 
Because there is a rapid reproduction and intensive competition for food many individuals die (Malthus' principle)

(3) 
Those plants and animals that survive pass on their selective advantage to their offspring.

Darwin put forward the following evidence to support his theory.

(1) Artificial selection - animal breeders can bring about large changes in the animal population, for example in pigeons and dogs, over a comparatively short period by selective breeding. He claimed that, “This preservation of favourable variations and the rejection of injurious variations, I call Natural Selection.” His contemporaries believed such changes were limited and were only possible because domesticated animals were kept artificially away from hostile environments and predators. 

(2) Natural Selection  - Darwin reasoned, on the basis of his study of the data from his voyage and other collected material, that variations would form in different locations and that isolation, and different breeding habits, would ultimately lead to the formation of new species. His theory better explained the distribution of animals than creationism. How else could one account for widely different organisms on either side of geographical barriers, like mountain ranges or deserts? Had God populated one side of a mountain with one set of animals and the other side with another?   

(3) Homology - that is similarities of structural form, for example the forelimb structure of a bat, man, porpoise and mole, which have no adaptive advantage, are nevertheless all the same. Darwin thought it strange that structures having different functions should be constructed in the same way. His critics claimed that God had used a uniform plan in creation.  

(4) Embryology - Darwin appealed to the similarities between the embryos of different creatures like dogs and men. He believed that they both had a common ancestry and that the adults differed only because there were selective pressures acting upon them which were not present in the womb. 

(5) Rudimentary Organs - rudimentary organs exist in the form of stunted limbs in some snakes and wings in flightless insects. Darwin believed such organs were once needed, but had become obsolete. He regarded the critics’ response that they were ‘for the sake of symmetry’ as “...not an explanation, merely a restatement of the fact.”        

Darwin’s Difficulties.

His theory was not without its difficulties and he wrote chapter 6 to forestall would-be criticism. By the final edition of the book the discussion of criticisms occupied two chapters.

(1) Lack of a Mechanism - Although Gregor Mendel, in a paper in 1865, described how natural selection could work on the basis of genetics, his work was overlooked and did not resurface until sixteen years after his death. Darwin had proposed a theory of blending, called pangenesis, in which he claimed that small particles were mingled together in reproduction and transmitted by the parents to their offspring. This was clearly inadequate, because it would lead to dilution and a blending away with each generation. In desperation Darwin reverted to a version of Lamarckianism, which he had previously dismissed as “...veritable rubbish” Darwin wrote, “ This (evolution) has been effected chiefly through the natural selection of numerous successive, slight favourable variations, aided in an important manner by the inherited effects of use and disuse of parts...” 

(2) Micro- or Macro-evolution? - 
Some scientists have found two theories in Darwin's work: A special theory (micro-evolution) dealing with small changes and a general theory (macro-evolution). Do the changes that can be seen in nature, or can be demonstrated in the laboratory, lead to those which have happened over thousands of millions of years which cannot be directly observed? Darwin believed that the general theory inevitably follows from the special one. He argued that observed small changes, which in his day could be demonstrated in selective breeding, would be capable of producing all the changes that we see in the world.  He had difficulty explaining how a complex organ like the human eye could have been formed by natural selection, but believed that if numerous gradations from a simple and imperfect eye to one complex and perfect can be shown to exist, each grade being useful to its possessor and that variations then it could be possible.

(3) Lack of Fossil Evidence - In Darwin’s time palaeontology was in its infancy and there were not the millions of fossils forms that we now have to support his theory. He nonetheless believed these fossils would be found.

(4) Problem of the Origin of Life - There was much speculation, in Darwin’s time, about the spontaneous origin of life. Darwin was agnostic about this and may well have believed that God created life in the first place. The last page of the Origin says, “There is a grandeur in this view of life, with its several powers, having been originally breathed by the Creator into a few forms or into one …” This quotation is found in the sixth edition. See Charles Darwin The Origin of Species (Everyman’s Library. London Dent 1958) 463. The first edition merely states, “There is a grandeur in this view of life, with its several powers, having been originally breathed into a few forms or into one.” (See the Penguin Classics Edition (London 1985) 459-460). It is interesting to speculate why Darwin made the change.  
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