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On The Origin of Species By Means of Natural Selection by Charles Darwin (Excerpts from the book, which was originally published in 1859)



An Historical Sketch “I will here give a brief sketch of the progress of opinion on the Origin of Species. Until recently the great majority of naturalists believed that species were immutable productions, and had been separately created. . . . Some few naturalists, on the other hand, have believed that species undergo modification, and that the existing forms of life are the descendents by true generation of pre-existing forms.” (p.53) “Lamarck was the first man whose conclusions on the subject excited much attention. . . . In [his] works he upholds the doctrine that species, including man, are descended from other species. . . . With respect to the means of modification, he attributed something to the direct action of the physical conditions of life.” (p.54) Other scientists and their findings are discussed.



Introduction “When on board H.M.S. Beagle, as naturalist, I was much struck with certain facts in the distribution of the inhabitants of South America. . . . These facts seemed to me to throw some light on the origin of species – that mystery of mysteries.” (p. 65) “In considering the Origin of Species, it is quite conceivable that a naturalist, reflecting on the mutual affinities of organic beings, on their embryological relations, their geographical distribution, geological succession, and other such facts, might come to the conclusion that each species had not been independently created, but had descended, like varieties, from other species. Nevertheless, such a conclusion, even if well founded, would be unsatisfactory, until it could be shown how the innumerable species inhabiting this world have been modified.” (p.66) “It is, therefore, of the highest importance to gain a clear insight into the means of modification.” (p.67) Darwin agrees that all species descended from other species based on the observations he made while traveling on the H.M.S. Beagle. He states that it is important to understand HOW this modification from one species to a new version happens.



Variation Under Domestication Darwin then goes on to use examples from Artificial Selection such as plants in the garden chosen for certain traits or the breeding of dogs and domestic pigeons. All of these examples show that mankind was able to choose or select for certain traits, and many generations later, able to create a brand new breed totally distinct from previous breeds.



Struggle for Existence “Owing to this struggle for life, any variation, however slight and from whatever cause proceeding, if it be in any degree profitable to an individual of any species . . . will tend to the preservation of that individual, and will generally be inherited by its offspring. The offspring, also, will thus have a better chance of surviving, for, of the many individuals of any species which are periodically born, but a small number can survive.” (p.115) “The vigorous, the healthy, and the happy survive and multiply.” (p.129) There are not enough resources for all offspring to survive. Thus, only the best fit in that environment will survive and reproduce.



Natural Selection “We have seen that man by selection can certainly produce great results, and can adapt organic beings to his own uses, through the accumulation of slight but useful variations. . . . But Natural Selection, as we shall hereafter see, is a power incessantly ready for action, and is as immeasurably superior to man’s feeble efforts.” (p.115) “We shall best understand the probable course of natural selection by taking the case of a country undergoing some physical change, for instance, of climate. . . . In such case, every slight modification, which in the course of ages chanced to arise, and which in any way favoured the individuals of any of the species, by better adapting them to their altered conditions, would tend to be preserved.” (p.131) “Hence, during a long-continued course of modification, the slight differences, characteristic of varieties of the same species, tend to be augmented into the greater differences characteristic of species of the same genus. New and improved varieties will inevitably supplant and exterminate the older, less improved and intermediate varieties; and thus species are rendered to a large extent defined and distinct objects.” (p.444) Mankind was able to select and breed new “species” of dogs and plants. The same concept can be applied to Nature as well, which has a lot more time, and is harsher in its selection criteria. When the environment changes, there is such a struggle to survive, that the smallest advantage a trait gives is good. These small modifications, added up over countless generations, makes big changes. Thus, a new species is created.



Fossil Evidence “We see nothing of these slow changes in progress, until the hand of time has marked the long lapses of ages, and then so imperfect is our view into long past geological ages, that we only see that the forms of life are now different from what they formerly were.” (p.133) “The number of specimens in all our museums is absolutely as nothing compared with the countless generation of countless species which certainly have existed.” (p.439) “If we look to long enough intervals of time, geology plainly declares that all species have changed; and they have changed in the many which my theory requires, for they have changed slowly and in a graduated manner. We clearly see this in the fossil remains from consecutive formations invariably being much more closely related to each other, than are the fossils from formations distant from each other in time.” (p.440) Though there is not complete fossil evidence of every single step, there is a lot of fossil evidence already found that supports the fact that species have changed over time. More evidence will be found as more fossils are found.



Conclusion “All living things have much in common, in their chemical composition, their germinal vesicles, their cellular structure, and their laws of growth and reproduction. . . . Therefore I should infer from analogy that probably all the organic beings which have ever lived on this earth have descended from some one primordial form, into which life was first breathed.” (p.455) “There is grandeur in this view of life, with its several powers, having been originally breathed into a few forms or into one, and that, whilst this planet has gone cycling on according to the fixed law of gravity, from so simple a beginning endless forms most beautiful and most wonderful have been, and are being, evolved.” (p.459) Just like there are laws of physics, there must be laws of biology that explain why life has changed and evolved over time. From the first simple life form, came all the wonderful life that now exists.



Evolution as Adaptation through Natural Selection 1) Organisms produce many more offspring than can survive. 2) There is competition among offspring for food, space, and other resources. 3) There is natural variety (difference) among the offspring of an organism; mainly caused by genetic differences. 4) Individuals with certain traits are better suited to survive in their environment than those without those traits. 5) Organisms that survive and reproduce pass the genes for their useful traits on to the next generation. Evidence of Evolution Bone Structures – The bones of many mammals are very similar, such as the bat, whale, horse and human (p.126) Even though they have different functions. This suggests they all share a similar ancestor Embryonic Similarities – Many animals look VERY similar while still in the embryonic stage. Fossils – Ancestors of modern animals had different traits to live in a different environment. In the new environment, those ancestors died off and newer versions that survived better took their place. This repeated each time the environment changed. DNA – The DNA of different species are very similar the closer they are related, and less similar the more distantly related they are. Even so, some DNA is shared across almost all life forms, suggesting a common ancestor.
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