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Humanity is entering an exciting new period in its evolution.  The advances of 20th century science have led us to the ability to manipulate the natural world around us down to a genetic level.  Feats that were once only in the realm of science fiction astound us on a day to day basis, from the successful cloning of Dolly the sheep, the mapping of the human genome,  to the perils and promise of genetically modified food and organisms, and the emergence of new drugs and biomedical treatments.  Though many of these new discoveries herald great benefits for both the planet and humanity, there is also great risk.  As in physics and the other sciences, application of a given discovery in biology can lead to as much harm as good.  Francisco Ayala examines some of the current controversies facing biologists, and the world, in his article “Whither Mankind? The Choice between a Genetic Twilight, and a Moral Twilight”
.   Choosing to focus on the progress in genetics at the time of his lecture, he highlights the options that humanity has for sculpting its genetic future, and also provides an overview of how the subtle power of evolution and natural selection are still shaping humans.  In conclusion he puts forth his own suggestions for which genetic methods and technologies should be used, and which that should be abandoned on ethical and moral grounds, providing a firm foundation for evaluating  and critiquing current controversies.


Though the time span of natural selection and evolution is measured in epochs spanning thousands and often millions of years, its power is not dormant in our modern world.  Ayala explicates in his article a second type of adaptation, exosomatic evolution or cultural evolution, which plays an important role alongside traditional biological notions.  While the first evolutionists were primarily concerned with the biological march of progress that natural selection brought about they quickly began to realize that they were only seeing part of the picture, especially when studying humans.  The crucial piece that was missing was the effects of human’s culture on their development, which had such a huge effect that it is a partner to biological processes of evolution.  While many a species has been limited to a given environment because of genetic limitation.  A given organism for example could not live underwater with some adaptation to breathe in that environment.  Humans because of culture, in this case technology, can create methods for surviving this environment without genetic adaptation.  The collective effects of culture, including “the sum total of habits, ways of life, techniques of doing things, language, religious and ethical traditions, science and art…” have led to distinct evolutionary advantages. As Ayala outlines, humans are special in that they can develop “not by adaptation of his genes to the new environment, but by modifying the environment to the needs of his genes”. This advantage has led to our species towards dominance over our environment and evolutionary success but it has also provided challenges, which Ayala explores in greater depth later in the paper. 

 Critics however had stated that cultural ethical and moral norms are leading to genetic deterioration of the species, in that detrimental adaptation and conditions can perpetrate themselves in humanities gene pool.  According to these critics, medicine has done more harm then good.  Science and medicine has responded to the challenge though, leading us towards a future were problems can be fixed before they start in any member of the species.  Ayala puts forth four main tools that science has given homo sapiens by which to manipulate their genetic inheritance, genetic counseling, genetic surgery, germinal selection and cloning.  Genetic inheritance and genetic counseling fall into the realm of negative eugenics, or the prevention of harmful gene mutations and disease, while germinal selection and cloning can be classified as positive eugenics, where positive genetic characteristics are first identified and then replicated. The positive case for use of genetic advances lies entirely in the area of negative eugenics, as the sociopolitical issues surrounding positive eugenics are incompatible with human rights by Ayala’s estimation.  When properly used genetic counseling and genetic surgery do appear the most innocent and useful applications of our knowledge.  Genetic counseling involves identifying the probability transmission of defective genetic conditions to the parents and family, allowing them to decide whether to abort the fetus prepare to help the child as necessary when they are born.  As long as this process is not coercive and decisions are left to the parents, genetic counseling could prove a powerful tool. Similarly genetic surgery ,if used properly, could do much to improve humanities biological inheritance. Genetic surgery refers to the actual manipulation and repair of genes through recombinant DNA, fixing the problem at its source.  These techniques, when given criteria for what constitutes a genetic flaw, such as hereditary disease or disability, are very hard to abuse, and as Ayala believes, provide the most effective way to respect human rights while improving our gene pool.

However fundamental problems exist with the emerging methodologies of positive eugenics such as cloning and germinal selection.

� From the Symposium on Science as a Way of Knowledge- Genetics presented at the Annual Meeting of the American Society of Zoologists, December 27-30, 1985 in Baltimore Maryland.






