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Dr. John M. Templeton, Jr., President, John Templeton Foundation 
Good morning, ladies and gentlemen.  It’s a joy to be with you, which is exactly what my father would say if he was here with you.  I am John M. Templeton, Jr., the president of the John Templeton Foundation.  It is my pleasure to welcome you this year to the National Academy of Sciences in Washington to share with you the announcement of the 2010 Laureate for the Templeton Prize, an award established by my father, the late John Templeton, about four decades ago.
It’s a great privilege therefore for me to offer a warm welcome this morning to the 2010 Templeton Prize Laureate who has been a member of this academy, 
Dr. Francisco J. Ayala, the Donald Bren professional of biological sciences at the University of California in Irvine.  In a few moments, Dr. Ayala will share with us some thoughts on his life’s work in molecular evolution and genetics; the philosophy of biology; and the rightful role of science and religion in fostering research and discovery for scientific and spiritual progress.  He will then welcome your questions.

Before that, however, I would like to say a few words about the origin and aims of the Templeton Prize when my father first began to conceive of it some 40 years ago.  Then I shall introduce our distinguished guests who will offer their congratulations to Professor Ayala from the perspectives of the high calling of science and the rich heritage of diplomacy and religion.  

The prize is the world’s largest annual prize given to a living individual.  In its history, the prize is one of the most significant cornerstones of the John Templeton Foundation’s international effort to serve as a philanthropic catalyst for discovery in a diversity of areas through the asking of what we call “the big questions.”  We support innovative research in a range of disciplines, from theoretical physics, evolutionary biology, to philosophy, to theology, and the social sciences related to love, gratitude, creativity, forgiveness, and other spiritual realities.  We are devoted to helping the world’s finest minds investigate not only the laws of nature but the more challenging issue of human and divine purpose.
My father’s overriding commitment was to progress through rigorous scientific research and related scholarship.  The foundation’s motto, “How Little We Know, How Eager to Learn,” exemplifies our hope for, first, open-minded inquiry; and also for advancing human progress through breakthrough discoveries.  By honoring those whose research and discoveries have opened new perspectives on questions of ultimate reality and purpose, the Templeton Prize fosters an environment that encourages others to help us to more fully understand the foundational roots of ourselves and of the universe.

As noted, the prize honors a living person who has made an exceptional contribution to affirming life’s spiritual dimension, individuals who my father called “entrepreneurs of the spirit.”  In keeping with my father’s optimism and broadmindedness, we define life’s spiritual dimension very expansively.  Past winners of the Templeton Prize include physicists and philosophers, theologians, religious reformers, writers and philanthropists.  These men and women have come from all of the world’s great faith traditions and some of them have professed no faith in particular at all.  

What these extraordinary people have shared is a devotion to one or more of the big questions at the core of the John Templeton Foundation’s mandate.  All of them have been seekers of wisdom, humbled by the complexity of both the human condition and the eons that mark the known universe.  Nominations are sought every year for committed, innovative, probing questioners and seekers from whose often lifetime of work have emerged fresh ideas and persuasive insights into new dimensions of spiritual and material realities.

We recognize that human beings take their spiritual bearings from a wide range of experiences, including but certainly not limited to the most far-reaching discoveries of modern science.  Sir John Templeton anticipated that many of the most notable of such seekers of fundamental discoveries would evidence a pervasive spirit of humility.  Years ago, my father looked at the work of Alfred Nobel and saw that by giving prizes in chemistry, physics and other fields, Mr. Nobel had persuaded the most brilliant people on earth to devote a huge attention to discovery, but Sir John felt that Alfred Nobel had a blind spot when it came to the spiritual dimension of human existence.  

My father therefore wanted to encourage other brilliant minds to address what he called the ageless questions – questions he believed could inspire people today, just as they have inspired people through the ages.  These questions include – and here I quote him again – “What is the best way to live?  How large is God?  How are finite beings related to the Infinite?  What was God’s purpose in creating the universe?  How can we be helpful?”  This is the sort of far-reaching inquiry that the Templeton Prize is meant to encourage.  As my father said of these questions, “They link the human soul to philosophy and to the love of wisdom.”
As is clear, my father was deeply committed to the scientific enterprise.  He understood and deeply respected the power of science as a mental discipline to illuminate our place in the universe.  He especially appreciated the way in which each successive revolution in science overturns a previous understanding of fundamental reality.  He saw science at its best, never abiding by any claim that the science is over, a claim of many prominent elites prior to the advent of Einstein and the claim of even some today.  “Science progress,” he wrote, “always attended by the correction of error, by sharp shifts in direction and emphasis, and the nature of the correction is again only tentative, only partially true, and yet it proves to be tremendously fruitful.  In fact, in a very real sense, what we have started with as the tangible matter, energy, space and time now seems to bear some of the mystery of that illusion.”
This line of thinking explains why we are here today to honor Professor Francisco Ayala, a biologist and philosopher of unsurpassing distinction, and a thinker who while vigorously opposing the entanglement of science and religion has also championed faith as a unique and important window to understand matters of purpose, values, and the meaning of life.  During his 40-year career in which he has written more than 1,000 papers, 35 books, and lectured extensively, Professor Ayala devoted his attention to many very big questions such as, does scientific knowledge contradict religious belief?  Why do humans behave ethically?  And, do we have free will?

Now, before I introduce Professor Ayala, it is my pleasure to extend the thanks of the John Templeton Foundation to our host this morning, the National Academy of Sciences, and to E. William Colglazier, the executive officer of the National Academy of Sciences and the chief operating officer of the National Research Council.  From 1991 to 1994, Dr. Colglazier was the executive director of the Office of the International Affairs of the National Research Council.  Prior to that, he was professor of physics and director of the Energy, Environment and Resources center at the University of Tennessee, dad’s home place.  Dr. Colglazier received his PhD. in theoretical physics from the California Institute of Technology in 1971.  Ladies and gentlemen, please welcome Dr. Bill Colglazier.
Dr. William Colglazier, Executive Officer, National Academy of Sciences

Thank you.  It’s a great pleasure to welcome all of you to the National Academy of Sciences and our historic building here on the National Mall.  It’s also the home of the National Academy of Engineering, the Institute of Medicine, and our operating arm, the National Research Council.  The Academy of Sciences received a Congressional charter back in 1863, in the middle of the Civil War.  It was signed by Abraham Lincoln.  It allowed the academy to become an independent nongovernmental organization, to create an academy, but also to provide advice to the American people and the American government, which it has been doing now for roughly 140 years.  Now we do on the order – the three academies working together in the National Research Council, on the order of 200 to 250 studies using expert committees to advise the American people.  

It’s also a great pleasure for me to have this year’s Templeton Prize awarded here because it is going to such a distinguished member of the National Academy of Sciences.  Everyone that knows Francisco Ayala knows not only the great contributions he’s made to American science, that he’s made certainly great contributions to our academy by chairing many committees, but also what he’s done to ensure that our students in schools are continuing to be taught the forefront of modern biology to ensure that evolution, that science is taught in our classes.

You’re going to hear shortly from Dr. Bruce Alberts, a past president of the academy, about some of Dr. Ayala’s many contributions.  And while you’re here if you have a chance, we have two particular stops you might be interested in:  the two giants of 20th century and 19th century science, the statue of Albert Einstein in front of the building and the statue of Charles Darwin, which is inside the building.  So thank you very much for being here, and we’re very proud of Francisco Ayala.

Dr. John M. Templeton, Jr., President, John Templeton Foundation 
Thank you, Dr. Colglazier, I appreciate that very much, and again, for everything the academy is doing in hosting this event.

Next, then, I would like to share our pleasure at extending similar thanks to Dr. Bruce Alberts for his help in regard to today’s events.  Dr. Alberts served two six-year terms as president of the academy, from 1993 to 2005.  Dr. Alberts is professor emeritus in the department of biochemistry and biophysics at the University of California at 
San Francisco.  He also serves as editor in chief of Science Magazine and as the United States science envoy.  During his tenure at the academy, Dr. Alberts was instrumental in developing the landmark National Science Education standards that have been implemented in the school systems nationwide.  He is one of the original authors of the Molecular Biology of the Cell, a preeminent textbook in the field, now in its fourth edition.  Ladies and gentlemen, please welcome Dr. Bruce Alberts.
Dr. Bruce Alberts, Past President, National Academy of Sciences

Thank you.  It’s a pleasure to be here to help honor my friend, Francisco Ayala.  In fact, it’s a great opportunity to learn all about him.  I didn’t know all these things.  It’s a wonderful fact sheet, starting when he was born, and so it’s been a special pleasure to find out more about him.  As everybody knows, he has a very special standing in science.  He’s one of the few former Dominican priests who have become distinguished scientists; he’s both a professor of biology at UC Irvine and a professor of philosophy, and I don’t know of any other of my colleagues who can say that.

It’s been said, and you have all this information in that little packet, he’s been incredibly productive.  I think he’s probably the most organized person I know, certainly incredibly more organized than I.  You’ve heard about the number of papers he’s published; you have a list of the books he’s published.  In preparation for this, I went to Google Scholar, the source of all wisdom, just to give you some idea of his very important scientific contributions.  

Google Scholar sorts papers in order of the number of citations, and his papers have been very, very widely cited because he’s been very influential, but to give you an idea of what he does when he’s not doing philosophy:  one of his most cited papers is called Genetic Differentiation During the Speciation Process in Drosophila, published in 1974, and another similar paper in ’72, looking at the variability between different Drosophila species at the molecular level.  These are classical papers that help to create fields.
Also, he was one of the primary people who pointed to the connection between DNA evidence for evolution and the evidence for evolution of the kind that Darwin knew about and talked about, and his paper on so-called molecular clocks, where evolutionary trees are figured out by DNA sequence changes over time is again one of his most highly cited papers.  

In his spare time he wrote textbooks.  His textbook, Modern Genetics, when I was teaching was the textbook in genetics.  So he’s been incredibly productive and continues.  Most of us including myself, we stop publishing scientific papers usually at age 65 or something, and do some other things.  Some of us play golf and some of us become editors of journals, but not Francisco.  So if you go to the current literature, you see that he just published an important paper in PNES, the academy’s journal, called African Great Apes Are Natural Hosts of Multiple Related Malaria Species, and this has very important practical implications for the future of malaria control.  He also used DNA evidence to decipher where malaria came from as a human disease, with very interesting findings.

Among his books, this book published by the Academy Press, 2007, Darwin’s Gift to Science and Religion, this again reflects his philosophical bent.  I just learned last night in October we have another book.  He doesn’t sleep.  His new book is called, Am I a Monkey?  And it’s coming out in October.  I’m sure you could go to Amazon and get a prereleased copy shipped to your home when it comes out.  

When I was president of the academy, we had initiated something called the Factor Symposia, which are very important scientific symposia that the academy runs.  We publish papers from these symposia, and most often the people who organize these symposia find it impossible to get the scientists to produce their papers sometimes ever, but their promised papers at least on time; and Francisco is the only person – he’s done five of these, he’s about to do five of these – and his authors all behave.  How he could get scientists to behave is sort of a miracle, but again, reflecting his really enormous organizational gifts.

Most relevant to this prize perhaps is his work that started actually before his involvement with the academy, but through the academy he has had enormous influence in a series of three landmark publications at roughly ten-year intervals.  This is the most recent edition, called Science, Evolution and Creationism.  He has chaired all three of those committees, Jay … here has worked with him for at least two of them, I think only two of them, and I have had the pleasure of being on his committee for the last two, so I again have firsthand knowledge of his effectiveness.
On the one hand, like many scientists, he’s been very outspoken but much more effective than almost anybody as a leading crusader against the damage and confusion that’s caused when religious movements attempt to substitute religious explanations for the working of the natural world for scientific understandings.  Whether this is called creation science or Intelligent Design, this kind of reasoning threatens to alienate scientists and many others from religion by creating unnecessary conflict between these two very different ways of knowing about the world.  To me, they remind me of the attacks on Galileo which again now the church has of course apologized for recently, but it reflects very badly on religion.  It has very practical effects, as Francisco has emphasized.  If you don’t believe the logic that leads us to understand about biological evolution, then why should you believe that smoking causes lung cancer, or that we have a problem with climate change, because the same kind of evidence and logic is used in both.

On the other extreme of course are some scientists who claim that science, quote, disproves, unquote, religion.  And so Francisco’s enormous contribution, working with other academy members and members of his committee has been to very clearly separate these two different ways of thinking about the world and knowing about the world, and showing that both need to be respected, but respected in different spheres of thought, and I think these documents have a very important effect especially in the United States where I would say, in our country more than most, science has a very large role, science and technology and religion has a very large role, and it’s critical that we understand each other and that we work together to create a better nation and a better world.  So for all those things, Francisco, I’m very pleased to be here today to help honor you.  Thank you.

Dr. John M. Templeton, Jr., President, John Templeton Foundation 
Thank you, Dr. Alberts.  Thank you.  Finally, it is with special pleasure that I would like now to introduce to you Jorge Dezcallar de Mazarredo, the Ambassador of the Government of Spain to the United States.  He will offer to Professor Ayala the congratulations and appreciation of his native country.  Prior to his current appointment as ambassador, Ambassador Dezcallar has served as secretary general of the International Strategy Council of Repsol, the Spanish oil and gas company; ambassador to the Holy See, and the Sovereign and Military Order of Malta; director of the Superior Center of Defense Information and National Center of Intelligence; and Spain’s ambassador to Morocco.  Ambassador Dezcallar is a law graduate with a degree in international studies from the Diplomatic School in Spain, following which in 1971 he began his distinguished career in the foreign service of Spain.  Therefore, ladies and gentlemen, please welcome Ambassador Jorge Dezcallar de Mazarredo.  Thank you.
Jorge Dezcallar de Mazarredo, Ambassador of the Government of Spain
Thank you.  Good morning.  Thank you, Dr. John Templeton, Jr., for your kind introduction.  Professor Francisco Ayala, it is a pleasure being here with you today.  Dr. Colglazier, Dr. Alberts, ladies and gentlemen.  

It’s an honor for me being here today representing Spain at this ceremony, and I was amazed, listening to you, the amount of talent we have in this building this very morning and I was thinking while listening to you gentlemen, a sentence, a phrase, which is attributed to President John Kennedy when he said that he once gathered at the White House all of the recipients of the Nobel Prize that were in the United States at the time, and he said, “I’m in overwhelm by the amount of talent that is gathering here at the White House today, something which has not been seen in this place since the days when Thomas Jefferson used to dine here alone.”  So it’s a first time that a Spaniard has received this prestigious award, and it’s very satisfying for me as a Spaniard too that Francisco Ayala is such an outstanding scientist, an outstanding humanist, and an outstanding person as he is.  

My country has to be thankful to you, to your efforts and to your achievements.  Our history and our future success would not be possible without people like Professor Ayala, people that have succeeded personally, professionally, specifically in the field of sciences and that also give us a lesson in humanity, altruism, hope and faith.  I believe Francisco Ayala has reached the level of other scientists of the level of Francisco:  Miguel Servet, José Celestino Mutis, Ramon y Cajal, Severo Ochoa.  I think those are people that you would like your name to be gathered with, and many others that have shaped Spain from a scientific point of view, but also have contributed to its profound philosophical identity.  Therefore, I want to thank the Templeton Foundation for recognizing Francisco Ayala’s great achievements in both the scientific and humanitarian fields.

Francisco Ayala has made advances in the field of evolutionary genetics and molecular biology that have been decisive and that will help people that are fighting against widespread diseases like malaria.  I lived in Africa for a while in my life and know how tough that is in that country.  For these achievements, humanity should be eternally grateful for your efforts.  He has also published studies in evolution and genetics that are considered masterpieces and that have set the bar for future debate.  This very morning I read an article in the Washington Post about a new branch of humans apparently left Africa one million years ago, living together at the same time and space with Cro-Magnon, Neanderthal – it’s fascinating.  It’s a field of people interested in the future, but they also like where I come from.  I think this investigation in this field is actually a very fascinating field.

Then, Francisco Ayala has intervened with scientific rigor coupled with deep religious feelings in the long-lasting debate about the relationship between science and religion.  He has given a great example to future generations of scientists and of believers of how we manage this ever-present and difficult question.  How do we integrate rationality, scientific method, new scientific discoveries, with the religious beliefs and spirituality?  It’s not easy.  But our future as a peaceful and prosperous global society, as Dr. Alberts just said, depends also on this answer.
Personally I have experienced some of these difficulties myself.  I was the Spanish ambassador to the Holy See for some years, and I can tell you that sometimes is not easy, to combine the earthly demands of a country with 500 years of existence, with the spiritual demands of the church, with 2000 years of existence.  I can tell you, it was a wonderful experience for me.  Sometimes it was not easy, but it was fascinating, and I was telling him, because I’ve seen that he received an award from the Accademia dei Lincei in Rome.  The Accademia dei Lincei is probably one of the oldest academies gathering scientists that was created back in the 15th or 16th century.  

I paid a visit to that while I was ambassador in Rome, and the director, she was a wonderful lady, took me around.  It’s in a very secluded quarter in …, in a very quiet place around the beautiful trees and nice garden.  We were alone, and she said, “Ambassador, I’m going to have a special tea for you,” and she handed me the Book of … of Christopher Columbus.  They have it, they keep it there.  I said, “Wonderful.”  I felt, my hands were trembling.  I felt, this is – it was presented to Columbus by Pope Alexander VI, I think, and it’s beautiful miniatures, gold; and then – a small book like that, beautiful leather covering.  And then I felt, I was having in my hands a book  Christopher Columbus had been praying with, and probably he had in his pocket if he was traveling around and visiting.  It had some notes handwritten by him.  And it’s … that we share at least – I’m not a scientist but I share with you, being of the Accademia dei Lincei, not as an honorary member but as a visitor, but having this wonderful experience that I will never forget in my life, having in my hand the book that Christopher Columbus used to pray with.
Francisco Ayala obtained his initial degrees in the University of Madrid in Salamanca, so – I come also from the University of Madrid, so we have something else in common, I’m glad to say.  He later developed his extraordinary career in the United States, but his initial training was done in our country.  Spain is currently … country in numbers of scientific publications.  Our scientific community is growing.  Our scientists are working harder, our institutions are requiring new challenges, and we are expanding our international scientific work at a very fast pace, and I think it’s important that international cooperation is the name of the game in this field again.  So anything we can do to foster our relations with this big country, which is United States, will be to the benefit of all of us.
I strongly believe having Professor Ayala as the 2010 Templeton Prize recipient will be also a strong motivation for our scientists, who will see you as a role model both in the scientific and humanistic fields.  I was amazed by listening to you, Dr. Alberts, when you mentioned a number of books.  I am just reading the new one, Are We Monkeys or I Am a Monkey – well, I intend to read that one – but I also want to say, then he has a more down-to-earth inclination, which makes his personal ideals very attractive.  He grows wine, and that’s I think another interesting detail of his personality.

Ladies and gentlemen, Professor Ayala, thank you very much.  Dr. Templeton, thank you very much.  To all of you for being here today, thank you for this homage to a fellow Spaniard and our winner.  Congratulations ….  Thank you very much.  Adios.
Dr. John M. Templeton, Jr., President, John Templeton Foundation

Thank you, Ambassador Dezcallar, for your very kind comments.  It’s very much appreciated.  At this point I would like to briefly share with you some of the extraordinary background and lifetime work of Professor Ayala.  Many details of his accomplishments are available already in the press packets which you have received, and every line is an example of an extraordinary amount of range of thinking and creativity.  I urge you to read what we’ve been able to provide today with a lot of care and attention.  But let me take a few moments to highlight just some of the details, details which obviously caught the attention of the judges as they selected Professor Ayala as this year’s winner.

Francisco J. Ayala was born on March 12, 1934, in Madrid where he spent his first 21 years of life.  His family was involved in business, but Ayala developed an early interest in science, an interest that was cultivated by the priests who taught at the private Catholic schools which he attended.  After receiving his bachelor of science in physics from the University of Madrid in 1955, Ayala went on to study theology at the Pontifical Academy of St. Esteban in Salamanca.  Although higher education in Spain had suffered as a result of the Franco dictatorship, while in Salamanca he met and studied with two geneticists who encouraged him to continue his studies abroad.

He was next ordained as a Dominican priest in 1960, but he chose instead to leave the priesthood to continue his studies in genetics.  He thus moved to New York in 1961 to study at Columbia.  Through an introduction by his colleagues at Salamanca, young Ayala met the Ukrainian-born scientist, Theodosius Dobzhansky, who is still considered to be among the 20th century’s most distinguished geneticists and evolutionary biologists.  Ayala received his PhD under Dobzhansky in 1964, with a thesis that established that rates of evolution are dependent upon the genetic variation of the species which, if you follow his immensely productive career in science, was really a launching pad for so many of his other discoveries.  That paper was published the next year in the Journal of Genetics.
Many of Dr. Ayala’s extraordinary scientific accomplishments were covered superbly by Dr. Alberts, so with that as an appreciation, I’d like therefore to jump ahead and to highlight other perspectives including the fact that at the University of California Irvine, Dr. Ayala was awarded the title of university professor, or the highest rank within the California University system, and the only person with that title at Irvine.  This title is accentuated by his current several professorships in biology, philosophy, logic, and philosophical biology, a field which he helped to establish.  In 1974, along with Theodosius Dobzhansky, he co-edited Studies in the Philosophy of Biology, a book widely credited with originating the modern development of the philosophy of biology.  It included contributions from scientists including four Nobel laureates, and philosophers including Karl Popper and Donald Campbell.  

As noted throughout his career, Professor Ayala has vigorously opposed the entanglement of science and religion, but he has also called for mutual respect between the two, including the open-minded inquiry into big questions, questions that at least partially may be relevant to each domain of knowing.  In his commitment to the unique integrity of each domain, he served in 1981 as an expert witness in a pivotal U.S. Federal Court case, a challenge that led to overturning a law in Arkansas that had mandated the teaching of creationism alongside of evolution.  At the time, he said that he felt that this was an important mission to block religious intrusions into science with the survival of rationality in this country.
A few years after the Arkansas challenge, he was again giving voice, as we’ve already heard from Dr. Alberts, among many of his other initiatives that had been so helpful.  In 2007, Ayala wrote Darwin’s Gift to Science and Religion, a broad review of the proper context of science and religion in the modern society in which we live.  In 1994, President Bill Clinton appointed Professor Ayala to the United States President’s Commission of Advisors on Science and Technology.  Also, while he served as president of the American Association for the Advancement of Science from 1993 to 1996, he developed the AAAS’s Dialog and Science, Ethics and Religion.
Among a vast array of honors, he is a member of the National Academy of Sciences which has so kindly hosted our event this morning, and he’s also a foreign member of the scientific academies of, among others, Spain, Russia, Italy, Mexico and Serbia.  In 2001, President George W. Bush awarded him the National Medal of Science.  Please join me therefore in welcoming Professor Francisco J. Ayala, the 2010 Templeton Laureate Prize winner, as he steps forward to share his remarks with us.  Professor Ayala?

Professor Francisco J. Ayala, University of California Irvine
Thank you.  Thank you, Dr. Templeton; thank you, Dr. Colglazier and Dr. Alberts, and thank you Ambassador Dezcallar de Mazarredo.  And thank you, all of you, for being here.

Science and religion are the two pillars on which American society rests.  In my view, the third pillar is the U.S. Constitution and the social and political institutions so successful as they have always been in this country, derived from the Constitution itself.  United States science is by most measures the most successful scientific enterprise in the world.  We are the envy of nations.  We also are the most religious country among those in the Western world, and it is nothing short of tragic for many of us to see that these two pillars of our society are often seen as in contradiction with each other.  
I have been arguing for years and I continue to argue in all possible ways that are accessible to me that there need not be contradiction between science and religion.  In fact, properly understood there can be no contradiction because they deal in different subjects.  They are like two windows through which we look at the world; the world is one and the same, but what we see is different.  Religion deals with the purpose and meaning of life, it deals with the relationship between humans and their creator and each other and with the moral values that govern their lives.  Science deals with the composition of matter, the expansion of the galaxies, the origin of species, including humans.
These are different subjects, and opposition or contradictions only occur when scientists or religious people leave their proper subject and transgress into the other.  Both are necessarily, it seems to me, to have a fulfilled social life as well as individual life.  One example that I often have used because it’s a favorite painting of mine is Guernica by the greatest Spanish painter, Pablo Picasso.  On April 27, 1937, pretty much at the beginning of the Spanish Civil War, Nazi airplanes bombed the city of Guernica, Nazi airplanes under the command of General Franco, and destroyed it completely and killed 25% of the population, which was monstrosity.  There was no military target.  Of 7,000 inhabitants, 1,750 died there.  The reason why … was because the Basque region of Spain had of course the coup d’etat by Franco and Guernica was seen by many of the Basque as the spiritual home for which the Basque nation or the Basque region emerged.
Assume for a moment that I were able to give you a description of this painting, which was by the way sketched by Picasso in just 12 days.  When he heard of this tremendous atrocity, in a manic fit of creative energy, he sketched this enormous painting in just 12 days.  It’s about 23 feet long and more than eight feet high.  Let’s suppose now that I were going to give you the description of the combat, the size, the coordinates of all the figures there and the pigments used, and I will tell you that’s what Guernica is, and I think you would turn around to me and say, you have not told us anything of what we want to know about Guernica.  This may be interesting for experts, some people, but what we want to know is about the meaning of the painting, which describes in a very graphic and romantic way the horrors of war and the inhumanity of man to man.  Those are the … aesthetic values on the significance, and also the history of the painting.  That’s what interests many people.
In the same way, I see science as giving us a side of reality which is very important.  Our technology is based on our science, and of course in this country our economy depends heavily on our technology.  But at the end of the day, there are questions that are important to people, questions of meaning and purpose and moral values and the like that do not come from science.

I will make a point that again I have made in various contexts which most people find very shocking, because not only do I say that there is no opposition or contradiction between religion and science, but I argue that science is more consistent with religion, at least the faith of people who believe in a monotheistic god which is omnipotent and benevolent, I would say that science is more compatible with monotheistic religions than so-called creationism or Intelligent Design.  I will give you just two examples, one in a way trivial, and the other one much more dramatic, of what happens if we argue as the proponents of Intelligent Design argue, that everything in the world of life has been designed specifically by God; we are what we are because God has designed us as we are.

The simple example is the human jaw.  It is not big enough for our teeth, so we have the wisdom teeth removed, and then very often we have to have the other ones straightened.  Any engineer who had designed the human jaw would be fired the next day.  And then you have the tremendous catastrophe that derives from the messed-up reproductive system that we have.  Surely you know, many of you would know that 20% of our pregnancies end in a spontaneous abortion within the first two months.  This is a consequence, as now we know, particularly with the studies of the AMA and the like, of what happens with a genetic component of the – in the process of reproduction.  So because of the defective design, 20% of pregnancies end in spontaneous abortions during the first two months of pregnancy.  Think about it.  I estimated somewhat more than 100 million babies are born a year in the world; 20% is 20 million.  So the proponents of Intelligent Design and those who defend creationism are arguing that God should be held responsible for these 20 million abortions a year.  

Of course they don’t think that way, and many of the people who accept Intelligent Design are people of good faith.  Some others are the ones who propound this idea, some groups and writings, some speeches, … continue to argue their point.  As I said, by implication they are making of God the greatest abortionist of the world in a scale inconceivable, because it would have been designed, our reproductive system has been designed by God, would have to account for that.
I think it’s much better to see this calamity, as many others that happen in the living world – because the living world is full of cruelties, dysfunctions, defects, and also of exotic behaviors which are very interesting but very unexpected if we were going to believe they come – the result of a design.  I think we can see now the problems with our defective jaw or problems with our defectively designed eye.  You know it’s … design eyes …, and they’re very similar to ours.  They have … eye that for historical reasons, the evolution of the mollusks, the nerve fibers started to form outside the eye cavity, while in humans, in the primitive eyes of our ancestors of millions of years ago, the nerve fibers started to form inside the eye cavity.  As a consequence, the optic nerve has to cross the retina to go to the brain, so we have a blind spot.  Squid and octopus don’t have this problem, so that proves definitively that according to the proponents of Intelligent Design, God loves octopi and squid more than He loves humans.
I think if we see these deficiencies, dysfunctions and calamities, like the monstrosity of 20 million abortions per year as a result of the natural process, then there is nothing to be concerned about from the religious point of view.  Evolution is a primacy process that depends on the occasional mutations that occur, their genetic background and their … organism …, evolution has not produced perfection.  Evolution produced adaptation to local conditions.  
So let me stop here, but I would hope that I have at least made you think, those who have not thought about this before, that not only is science compatible with religion; science is more compatible with religion than these other propositions that pass as – they want to pass as science but they are not.  Thank you very much.
Dr. John M. Templeton, Jr., President, John Templeton Foundation 
Not only have we had an all-too-short little capsule of the vastness of the thinking and the way that he’s … our thinking and freshness views, so that we’re grateful for; but we love – and Professor Ayala has agreed to have an opportunity for questions and answers.

I want to just ask first:  When you stand to ask your question, and I think we probably have a roving mic for that purpose, please state your name and your affiliation.  And secondly, please recognize that there are others who do have questions also, to please keep your questions as short as possible.  We will be taking also questions from those of you who have been viewing this conference by the Webcast.  Is there someone who would like to ask the first question?  And I believe there is a mic at either end of the room, so I guess if you don’t mind going over there, or someone from the Webcast.  We have two on this side, thank you.

Carol Budreau, George Mason University

Professor Ayala, thank you so much for those remarks, which were –

Dr. John M. Templeton, Jr., President, John Templeton Foundation 
Please state your name and affiliation.

<Q>:  I’m sorry.  I’m Carol Budreau from George Mason University.  Thank you very much for your remarks, which were just delightful.  And I recognize your point that scientists and religious adherents have particular spheres in which they should operate, and those spheres sometimes overlap, and sometimes there needs to be a conversation between the two, and you‘re trying to find a way to bridge those two worlds and facilitate conversations.  As a geneticist, you’re in a field where there are deep and thorny ethical issues, questions about whether we should clone particular creatures, questions about genetic manipulation so that we deal with problems related to disease.  What do you think is the biggest challenge that you face in terms of bridging the gap when it comes to those kinds of questions, so that we get the kind of scientific progress most people want, but at the same time are sensitive to and sensitive about the sorts of concerns religious people also deal with?  Thank you.

Professor Francisco J. Ayala, University of California Irvine

The scientific community in the United States, more so in the world, is very large and very diversified, and I think that different scientists would identify different issues as the important ones, and of course you have referred to those who have moral implications like cloning or using the stem cells in research.  There are many scientific questions that I have not known.  When I was having one of the numerous interviews that I have had in the last two days, literally nonstop, just 15 or 20 minutes with each, some people in England, in Spain, in the United States, in the Vatican, three journalists from the Vatican, one of them – I don’t remember why - …, said, “So you said that now evolutionists know all that needs to be known about evolution.”  I said, “No, I will not say any such thing.”
There are more questions that we can ask about evolution, about things we don’t know, than Darwin could ask.  What happens with science, the more it advances, the more questions arise.  Darwin could not ask, for example, how to explain that humans and chimps differ in the DNA of their genes by only 1 ½%, and yet we are so different.  It’s a question that he could not ask because he didn’t know about DNA, and so there are now many others thereafter.
This is one of the questions that interests me very much; it’s how I have mentioned as an example – it is a scientific question, another scientific question – is how is it that the chemical and electric signals by which our neurons communicate, how is it that they become ideas, thoughts, preferences, desires, and ultimately the sense of the individual emerges from there, the notion that we exist as individuals.  Again, a scientific question.
With respect to questions that have moral implications, there’s no end to the ones that I could identify, and maybe I should leave it at that, and just asserting once again there is no single question or few questions that will be the main ones.  Different people look at different preferences, and that is good.  That’s the way science and also the scientific enterprise and the intellectual enterprise, scholarship, proceeds, by different people being interested in different subjects.  

Dr. John M. Templeton, Jr., President, John Templeton Foundation 
Thank you, yes, please.

<Q>:  Hello, I’m Nathan Schneider from The Nation.  First, congratulations on receiving this award.  I wonder, especially in terms of your advocacy work, how you imagine receiving this award will affect how audiences perceive the arguments you’re making and how it might enable you to further that advocacy of science, especially in religious communities.

Professor Francisco J. Ayala, University of California Irvine

This is a remarkable prize, for reasons that have been mentioned, and you know is the largest prize that is given and given to only one person per year.  So this kind of recognition is going to help me by bringing attention to me to perhaps propagate more the ideas that I maintain about the non-opposition and in fact complementation between religion and science.  It will change the ... in any fundamental way?  I don’t think so.  Will it change the attitudes of religious antagonists of the theory of evolution?  Probably not.  They will use the opportunity to criticize the foundation, to criticize me, to criticize perhaps the National Academy of Science for providing a forum for this dialog.  Is it going to persuade a scientist who is antagonistic to religion?  No.  Among the scientists who are a minority, the ones who are explicitly antagonistic to religion, some of them are very vocal, those scientists are going to feel more antagonistic by this prize to me, because they recognize that several of these very outspoken scientists who are anti-religious are very dear friends of mine at the personal level, and some of them distinguished scientists, and a couple of them distinguished philosophers.  I think they are going to be frustrated because they respect me as a friend and as a scientist, and now they see me more publicly associated with the spiritual values and with religion.
Dr. John M. Templeton, Jr., President, John Templeton Foundation 
Yes, please.

<Q>:  Hello, I’m Payton West of The Dialog on Science, Ethics and Religion.  It’s an honor to be here and speak to the founder of this program.  With respect to the Guernica, I’m interested – you describe it in terms of these two domains, these two ways of looking at the painting.  It may be, though, when we observe the painting and feel what we feel when we see it, that neuroscience may be able to identify regions of the brain that help us understand it.  Would you consider this a blurring of those two domains?

Professor Francisco J. Ayala, University of California Irvine

I would not think so.  I would see them again as complementary.  Still, what happens in our brain or the signals we receive from our senses, this is subject to scientific description.  The aesthetic emotions, the meaning in terms of values and also the historical significance, those are outside the realm of science.  Scientific knowledge helps there.  It does help, like the description of the Guernica obviously is part of what we need to know or what is helpful to find out, to understand the meaning of the painting.  But I still think that the two domains are different.  They can help each other, but they don’t determine one another.  
To stay with Guernica, the aesthetic values do not determine the characteristics of a painting; that’s the difference here.  And the characteristics of a painting, however, inspire aesthetic values, but they’re still – they are different matters, as I see it.  
<Q>:  Professor Ayala, I am Sorienco Milada, from Spanish Television.  First of all, thank you, Dr. Templeton, for this wonderful prize.  As Spanish, like our ambassador said, we feel very proud that you really recognize a Spaniard with this prize.

Dr. Ayala, is it possible that we are not human enough yet?  And second question: apparently there is a – the more rational we are, the less religious.  Is that true?

Professor Francisco J. Ayala, University of California Irvine

Let me answer the first question first, maybe that we are not human enough.  I think so, we are not.  Because we are going to become more human not through biological change, but through what I would call in a broad sense, cultural change.  It is possible to demonstrate that biological evolution continues to occur in the human species, but the way in which the human species spreads and operates is not dependent anymore on biological evolution.  We are tropical animals.  We still need about 24 or 25 degrees for us to function, for our sociology to work out, and yet we have humans in Alaska and Scandinavia and in Siberia.  It is not that these humans develop heavy fur or their physiology changed; they just create the environment that they need through housing and clothing and of course more recent times heating.  
We travel the rivers more efficiently than any fish, but we have no gills; and we fly better than any bird, but we have no wings.  It is through cultural adaptations, technological and otherwise, that we evolve now.  The point is that in biological evolution, the scale is in thousands of generations, therefore, many tens of thousands or hundreds of thousands of years.  In cultural evolution the scale is in – scale of a year or less.  I often ask my students, in class I bring out my cell phone and say, “What kind of cell phone do you think your parents used when they were in college and …?”  They reflect for a minute and say, there were no cell phones.  Well, there’s the point, that amazing changes, and we have the Internet and so many other … have evolved just in years that impact us tremendously.
The same now – I’d continue your question – the same with respect to moral, ethical values.  I think I see evolution progressing along those lines.  You said in your second question that we are becoming more rational; are we becoming less religious or less moral.  I don’t think so.  I would be very hard at defending the point why I don’t think so.  I mean, I could argue for a long time.  Whether I would persuade you, I doubt it.  But I am an optimist, a scientific optimist and a moral optimist, so I think that we are getting better, and I see more things happening in the world that seem to indicate progress in the sense of moral progress, cultural progress and the like.  That’s what is important now in our evolution – cultural evolution.  Biological evolution occurs, and perhaps faster than ever, but is insignificant, is trivial, compared to the adaptation that we make through our cultural changes and through our inventions.

Dr. John M. Templeton, Jr., President, John Templeton Foundation 
Don, do we have any questions from the Web?  Right.  Just one last question, then, and please state your name and affiliation.

<Q>:  I’m John Fogarty of the Heritage Foundation.  Congratulations, Professor Ayala.  A more general question on I guess 2010 and beyond:  Your view of what the greatest challenges are to science in this country, and then conversely or perhaps interwoven, what are the greatest challenges to religion?

Professor Francisco J. Ayala, University of California Irvine

I’m sorry, will you ask it again?

<Q>:  Sure.  The greatest challenges to science in the United States and what would the greatest challenges to religion be?

Professor Francisco J. Ayala, University of California Irvine

I see.  What they are, what is my view.  About the challenges in science, as I was suggesting before, every scientist probably … view.  There are people here who work in different fields, from biology and from evolution, so if I were to tell you that accounting for the difference between humans and apes by studying the human genome is a question that I find very intriguing and very interesting, or trying to understand how the behavior of our neurons at the neurological level becomes transforming into ideas, thoughts and as mentioned, the personality, as perception of an individual as itself, that these are very important questions to me, they will not be very important questions for other scientists.  One could enumerate many, many questions.  I could, within biology, and I’m imaginative enough to be willing to advance questions in physics and chemistry and other areas.  

With respect to religion, my own thought is that it will be great if we will surpass the notion that there has to be a conflict between science and religion.  It will be great if people that I will characterize, as many others will, as fundamentalists, will do a little more thinking about the implications of the fundamentalists when they try to introduce religion as science.  That’s not good for science and it’s not good for religion, for reasons again that I intimated in my brief comments.  It will be nice if the dialog between science and religion will move forward, and people who feel antagonistic on both sides will make an effort to see the other side.
By the way, I have no hope whatsoever with my scientist friends who are atheists and make assertions, totally unwarranted on scientific grounds, that God does not exist, because scientific knowledge shows that God doesn’t exist, since true knowledge cannot show any such thing.  They are tremendously inconsistent because they will negate the arguments that go along the lines that science demonstrates the existence of God, which is what the proponents of Intelligent Design argue … creationism, that science cannot demonstrate the existence of God.  Science for the same reason cannot demonstrate the nonexistence of God.  This is just transgression of boundaries which is very unfortunate.  
These very successful scientists and philosophers that I know, I’m talking about a few of them, are not going to change their minds, so I don’t think that there’s going to be religious progress along those lines.  I’m thinking more however of the public at large, particularly all the people of good faith that are religious and yet remain persuaded that there is contradiction between science and religion, will … avoid that conflict in the future, and that will be very beneficial to everybody.  
I believe that will be the last question, so let me just say one more word to thank you all for being here, and thank you of course, Dr. Templeton, and the judges of the Templeton Prize and the Templeton Foundation for this tremendous honor.  Thank you very much.  

Dr. John M. Templeton, Jr., President, John Templeton Foundation 
I really think that we have a vision, a way of thinking, carrying forward from what Professor Ayala just said.  But to dad, could he be with us, he would say, this is a man of humility.  This is a man who’s willing to look at all the sides and accept them on their own merits and understand how to sort them out so that the dialog or whatever might follow would be constructive so that all might benefit.
I want to also say, dad concluded these press conferences in the years when he was able to come with an appeal for help, for wisdom, for advice.  So in this spirit, anyone who is with us today or who is watching on the Webcast and of course anyone who shares our admiration and respect for Professor Ayala and his work, please accept our earnest request that you submit your own nominations for next year’s Templeton Prize.  Everyone in the world is a potential nominator for the Templeton Prize, including everyone here at the front of the room, because the qualities recognized by the prize are of concern and deep relevance to every human being.

Candidates for the prize whom my father called “entrepreneurs of the spirit” come in many forms.  Some distinguish themselves through insider discovery, as Professor Ayala has done so extensively.  Also, others through practical works – again, Professor Ayala’s extraordinary breakthroughs in parasitical diseases.  But all seek a deeper understanding of life’s spiritual dimension in its various aspects.  So therefore, please help us in our efforts to find these remarkable people and to honor their contribution to human progress.  You can learn a lot more about the purposes, the objectives, the criteria for making nominations which are fairly straightforward and are on our website, www.templetonprize.org.  In addition to sharing your thoughts with us, we earnestly look forward to your nominations for the next cycle which are due by October 1 this year.

Now please join me again in showing our appreciation to Professor Francisco J. Ayala for his extraordinary life’s work which the judges so strongly recognized, a lifetime of creativity and unique discoveries which are still opening new insights into the fundamental realities of life; in fact, a vast diversity of life with no known parallel throughout the entirety of all the known vastness of the universe.  Thank you again, and we look forward to seeing all of you with us next year in March 2011 for the 2001 prize announcement.  Thank you so much.
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