Interview of David Krakauer

Roger Bingham: We are at the Santa Fe Institute in Santa Fe, New Mexico with David Krakauer, who’s a professor here and chair of the faculty.  David, welcome.

David Krakauer: Thank you.

Bingham: The reason I’m surrounded with (laughing) so many books, by the way, is that the Santa Fe Institute, as it says here, .…devoted itself to ki – creating a new kind of scientific research community pursuing emerging syntheses, emergent synthesis in science, multi-disciplinary research.  …Huge number of subjects covered here and…and…even some of the individuals like yourself have written papers on so many different disciplines, but .…let me ask you to just quickly give us….…a potted history of the Institute and just elaborate on what I said about the…all the many parts that are covered here.

Krakauer: [00:00:55] Yes, so the Institute is 25 years old this year.  So it’s our anniversary year.  .…It was founded really by a number of fairly eminent physicists and economists including Murray Gell-Mann and Ken Arrow and Phil Anderson and so on.  .…And they were all interested in applying a style of reasoning that was common to physics, or more common to physics.  Mathematical the…theoretical styles of thinking to fields where these hadn’t traditionally been applied.  So, biology, .…areas of society to include anthropology….…and so forth and so, one side of the history of SFI is the application of a style of science that you could call the search for unifying principles…in fields where that style hadn’t been pervasive.  And complimentary to that, an explicit focus on interdisciplinary transdisciplinary approaches to science.  So, interdisciplinary simply meaning, …there are problems in a field that could be aided by insights from another field, so that’s a more traditional mode.  So physicists helping chemists or biologists helping archeologists and transdisciplinary meaning really that.  That you’re rising above the disciplinary distinctions to try and derive new fields……that aren’t conveniently placed within the walls of a given discipline.  And so that…so that was the initial impetus, the two-fold, unifying principals, that was called complex adaptive systems and then bringing all these people together to search for those new principles from different disciplines and that was the interdisciplinary, transdisciplinary objective.  

Bingham: Now interestingly, .…as you say, the 25th anniversary year of the foundation of the Santa Fe Institute also .…in May of 2009 is – that’s the 50th anniversary of C.P. Snow’s famous Two Conscious speech in Cambridge, .…which you site in a paper that you wrote called The Quest for Patterns in Meta History.  And you are talking about your response to Snow’s lament for the fragmentation of society into scientists and artists/humanists.  Given the mission of the Santa Fe Institute, I’d have thought you’d have something to say about where that is now, 50 years on.

Krakauer:  [00:03:13] Yeah, I think…so, I’m frustrated by this debate, because I think it’s set up around a whole series of false dichotomies.  .…In the end, there’s only one motivation……and that is, the pursuit of the unknown, right?  The war against ignorance, .…and we all have our preferred methods and styles of pursuing those goals, when…whether you’re an artist or a scientist or a carpenter working with your materials.  So, I…I’m deeply troubled by these binary oppositions that are established that I think are superficially true, but not foundationally true.  And it’s a shame that it’s persisted to the point now where it…is almost appears to be amplified in current debate.  
Bingham: …You used a phrase earlier where…which comes to mind now.  You used the…you specifically talked about an abuse of categories… 

Krakauer: Yeah.
Bingham: …which I thought was a very int…interesting way of phrasing it.

Krakauer:  [00:04:16] Well, yeah, I mean, one of the things that science does for you, or at least a scientific sensibility, we can come back to the issue of what science is in a minute, which is another category that’s…could be construed as somewhat misleading, .……science tells us that most interesting phenomena in the world, in the Universe, exists on a continuum.  And that’s what you should start from.  That’s the assumption that one should start from.  That there are not categorical distinctions.  There are various fascinating continua and we occupy different ranges of that continuum.  .…And in some sense, presumably, arts and sciences overlap in several interesting dimensions and differing others.  And so, all scientists fight wars……made up of a number of battles.  The war being the war against ignorance.  One of my battles is the battle against categories.  And I think that……and in the article that you cite, this was an article on history and I often wondered, you know, what is history?  How do historians get away with having a single department?  When one historian is working on the history of salt, another one on, you know, medieval attitudes towards slavery and punishment, …another person is working on the ideas that informed early point in field theory.  Why is that all called one thing?  History?  It struck me that it’s really an interesting subterfuge……to allow a bunch of curious minds to work on a very large range of subjects, but with a particular perspective and that perspective is, how much of the present is accounted for by patterns in the past?  Once you recognize that’s what history is about, you realize that many, many disciplines are historical fundamentally.  Geology is historically…is an historical discipline.  Biology is an historical discipline.  Cosmology is an historical discipline and so forth.  What makes those fields not academic history is that their primary source of data is not the printed page, empirical phenomena.  So what historians have done, interestingly, is unified very diverse empirical phenomena through the printed page and made the study of the text the common denominator of the department.  Anyway, so, the question I asked was, what happens when you remove the text as the mediating, organizing principle in history?  

[00:06:46]And then you open up a whole range of new questions which I chose to call meta…meta history, .…which is essentially that question, how does one use the past to organize the present?  .…So, if I asked you why is it that men in Western society wear ties?  The right answer to that question would be, well, some fop in a French court several hundred years ago decided that a fabric tied around the neck looked delightful.  That’s the true explanation for the existence of ties, not well, it serves as some particular functional role in contemporary society.  And so…and there are a whole series of deep questions one can answer by looking to the past……

Bingham: …but when you say remove the text, I mean, that practically…what…what…how does that…?

Krakauer: [00:07:34] Well, that’s happened already so there’s a…there’s a movement called big history and there are names like David Christian associated with this and, they say, well look, the academic historian talks about pre-history, what does that mean?  Well, pre-history means they didn’t write things down.  One of the problems with that definition of pre-history is that there are societies that exist today that are very much a part of history and make important contributions that  are not very text based, or at least not until fairly recently.  So, if you take profound cultures in parts of Africa, in parts of South America, the Inca, for example, that didn’t have a language, unlike the Maya, say and the Aztecs, are they not a part of history because they don’t have texts?  It’s clearly ludicrous, and so, big history tries to extend the boundaries of hi – of the historical discipline back, in fact, all the way back to the Big Bang.  Now, you can argue about the merits and demerits of doing that, but I think this idea that…that once you remove the text as the defining feature of historical analysis, you then establish connections to the natural sciences, say, it could be very powerful.  

Bingham: Let’s go back to this notion of the categories and abolishing categories at least, blending things more into one another.  One of the things that I’ve found that people are interested in, when we’re with large public audiences, is the history of science.  Because, there’s the story telling element there, that you can tell the stories of the lives of individuals in science and so on.  Of course, in terms of academic historians, that…that disgruntles them to some extent because they would say, well, science is not the history of a series of great geniuses making proclamations and discoveries and so on.  There’s this large context in which all…all of these things happened….…you take a book….…like Steve Shapin’s little, wonderful little book called The Scientific Revolution, and he says there was no such things., the scientific revolution and this is a book about it.  Reflecting the fact that there’s this debate within….…academe about what you can say and what you can’t say about when science started, what is science, what constitutes science and so on, .…these are non-trivial issues.  So how do you deal with them from your perspective?  

Krakauer: [00:09:51] Yeah, I mean, I…so, just to be consistent with my position on categories, I find the whole discussion about science as an enterprise that’s somehow independent from other means of pursuing knowledge somewhat specious.  All of us are scientists.  All humans are scientists.  Science is basically a highly elaborated form of cognitive inference that every animal engages in.  So, think about it this way, …all of us, whether we’re trained as scientists or not, use data from our every day lives to make decisions……we hypothesize about events that took place in our absence based on evidence.  So, for example, if you were to come to your desk and find that your books had been rearranged, you’d ask yourself, you’d hypothesize, I wonder what happened in my absence?  Who has been in my office?  And immediately you’re engaging in the scientific process.  Based on that hypothesis, you perform an experiment.  In other words, you go and accuse your office mate or the most likely candidate to have meddled in your affairs.  And what science represents is…is that process which is common, not only to h.ans, but to all evolved lineages, that is, trying to infer from patterns in the real world what’s going on and how best to react to them and so forth……What science does is it takes that kernel, which is true of all evolved lineages and adds a huge symbolic infrastructure around it, so as to amplify its power.  So it’s…in that sense it’s like walking versus driving a Ferrari.  

Krakauer: [00:11:37] A Ferrari is a machine for moving very fast on a level surface, right?  Science is a machine for taking that basic …inferential mode that all animals possess and turning it into something unbelievably powerful for understanding the world around us and that infrastructure is so elaborate by now, that many people are put off by it because it’s inaccessible.  It has a large history.  You have to spend years learning how to drive this machine.  Stuff like jumping into a Ferrari.  And so, I think the point is here that, I don’t think science is a separate activity.  I think science is basically the word we give to something that is common to all species that, where one of those species has added to that built upon a basic biological drive, a huge symbolic architecture that massively amplifies it.  .…And so that…I think once you think about science in those terms, the idea of the two cultures becomes ludicrous because a good artist, a good musician is doing exactly the same things.  There’s a…a regularity in the world.  You ask yourself, what generated it?  …You hypothesize about things.  You perform an experiment.  You play with different tones.  You play with different colors in the palette.  And so, fundamentally, at that level they’re very similar.  

Bingham: One of the things that emerges .…in…in…emerged in our conversation was how best you communicate science.

Krakauer: Hmm.

Bingham: To a…to a larger audience.  And you were saying to me, well, books – no, I mean, people don’t read – a lot of these books are just popularization.  The way scientists communicate is via papers or…or…and here’s one of your books.  I mean, this is…this is a book on proto cells.

Krakauer: Yeah.

Bingham: …and I’m…I’m – no offense, but I’m put in mind of…of, you know, the Duke of Glouster’s phrase to…to Edward Gibbon when he was presented with a volume of the Decline and Fall of the Roman Empire.  Another damn, fat, thick volume, eh, Mr. Gibbon?  All the scribble, scribble, scribble (laughs)

Krakauer: Yeah.

Bingham: No, but this is complex stuff.  I mean, how do you take this kind of complicated information and convey it in such a way that the community of science is not separate from the community at large?  

Krakauer: [00:14:05] Yeah.  No, I think that…right, so that is a book that’s intended for my colleagues……for other scientists.  It wasn’t written with a view to communicating science to the public.  .…Part of the way you do it is through your enterprise.  Through this kind of interview, …I…I have a feeling that most people are much more analytical and capable of subtle deep thought than journalists give them credit for.  The – I often hear the argument that …the way you should communicate science is to dilute it, to withhold the subtleties , the uncertainties and present it as if it was a done deal.  The punch line.  Which I think traduces, undermines the entire scientific activity.  Because, I’m of a view that the scientific method…the style of reasoning is more important than the particular results that you’ve discovered.  I would much rather convey to people the idea that this is a exploration of an unknown territory; that our methods are provisional and approximate.  And that our results are surely wrong in the long term.  Science is beautiful because it’s always uncertain.  And so there’s always something new to do.  And I view that as very different from the arts.  In…this is where the difference might exist.  I mean, there’s a sense in which I would be foolish to write love poetry after Shakespeare.  I’m never going to improve on his sonnets.  But I can in some very profound way improve on Charles Darwin.  Now, even though I might ne…never measure up to him in any dimensions you choose to measure, there’s a sense in which you can make incremental advances in science – sometimes even revolutionary ones……whereas in the arts, there’s a stationarity phenomenon that you’re making it, you know, concordant with your own time, but you’re not necessarily making progress.  And so, this notion of the popularization of science has certainly reduced the technical details, but do not lie about the spirit of the enterprise.  So, I’m quite happy for a reader to say, “Wow!  It’s all so confusing.  They really don’t know the answer yet.”  Well, right.  That’s the spirit of science.  

Bingham: Just to clarify.  You are not saying, however, that…because you can’t improve on Shakespeare, nobody should ever attempt subsequently to write love poetry or sonnets and…because nobody could improve on, pick your favorite, Bach, Beethoven, whatever, nobody should (laughing) be writing music since then, you un --

Krakauer: [00:16:59] I’m not saying that.  I’m saying that there’s a sense, I think, …amongst students, or perspective students and members of the public that what makes science inaccessible is it’s doctrinaire.  Science is this monolithic body of ideas and beliefs.  And that it’s almost impossible to penetrate and to contribute to.  You have to be a Newton.  You have to be an Einstein.  Whereas, the arts are about self-expression.  And so anything you say, if you say it sufficiently carefully and thoughtfully, could be important.  I want to invert that and say, that’s the property of science.  And, in fact, history tells us it’s true.  …Because most of the science that you hear being spoken about is recent science.  Whereas much of the art you hear being spoken about is ancient art.  So we’ll still talk about Milton rightly and Shakespeare rightly, but you know, we only speak about Newton and Darwin as historically interesting.  So, this property that we call progress, which could be a whole debate in itself, means that science is fundamentally more accessible to people.  People can make genuine contributions.    

Bingham: How does this point – let me try…let me make a statement and see how you would incorporate that into your…overall texture here.  .…Let’s just say that what people generally want from science or seem to expect from science, is certitude.  Some solution which allows them to plan their life and how to navigate more effectively into the future.  Then they pick up a newspaper and it says things like, “Sorry, depression gene – we got that wrong.  There wasn’t one.”  Or some other stories change, “Sea level rise will only be 10 inches instead of 24 inches,” or whatever the story is.  So, here there’s a constant change in what people assumed was gold standard information that they could rely on.  And, plainly, science is not in the belief business.  It’s in the doubt business.  

Krakauer: Exactly.

Bingham: How do you manage to bridge that gap without…?

Krakauer: [00:19:10] Yeah, it’s interesting.  So, how do you reconcile what I just said with the fact that……we do build better combust—combustion engines and we do put people on the moon.  We do have very effective vaccines to certain microbial diseases.  So there’s a true sense in which, in the vast uncertainty of the scientific enterprise, occasionally something that creeps out of it that’s utilitarian in demonstrable ways.  And…and that’s critical.  That’s absolutely critical.  It’s, you know, successive approximations to the truth.  The truth is this asymptotic principle.  Forever inaccessible.  And, we get – but I do believe we get closer.  And…but what’s so wonderful about it is infinite.  And the way I like to discuss this is, you know, powerful…powerful science is like a more powerful flashlight.  You illuminate more of the darkness, but you also realize that there’s much more out there to be illuminated.  If you have a weak little flashlight, you illuminate a small spot.  And you don’t realize that there’s a huge amount out there that you don’t know.  So, science has this peculiar property of both simultaneously telling us more about the world, but also telling us that there’s more that we don’t know about the world.  And I think that’s how you reconcile the two.  You make genuine progress, but you also increase the scope of our ignorance.  Which I think is a wonderful rewarding principle.  

Bingham: Well, as you know, one of the brands of The Science Network is to use that candle.  Based on Carl Sagan’s phrase of “Science is a Candle in the Dark” which stuck as an optimistic way of thinking about it.

Krakauer: Right.

Bingham: But…and the more candles, more progress, more candles, more conversations like this.  .…Let’s put this into a larger perspective.  Next year is the 350th anniversary of the Foundation of the Royal Society.

Krakauer: Yeah.

Bingham: Which .…I think it could be claimed, was a…was a…was a…a game changer in…in the history of science.  I mean, here you have a group of people coming together realizing to some extent Francis Bacon’s vision of a….…a community of scholars working experimentally with the facts of the matter.  Phrasing imported from the law ‘cause he was, of course, a lawyer.  

Krakauer: Hmm.

Bingham: To for the embetter – for the betterment of mankind.  And the…the utopian vision of that would be his novel, New Atlantis and so on.  Where he talks about the merchants of light.  So, thinking of scientists in a very positive sense as merchants of light, .…is that a vision that you subscribe to?  Do you think that we are indeed moving towards that sort of situation where the Royal institution and other institutions that have since been set up are now carrying that light forward?

Krakauer: [00:22:06] …Not as effectively as they might.  .…You know, if you think about the Royal Society and the early members, Boyle and Hook and then later Newton and so forth, …there’s a few interesting things that one discerns.  First of all, they felt the need to have a secret society, …a society that was freed from actually the constraints placed on thinking in the universities that were largely theological at the time.  And so if you wanted to think about secular problems in an empirical framework, they had to free themselves from the strictures of the universities.  In that respect, I think that the Sante Fe Institute, perhaps the Institute for Advance Study and other institutes that have moved on a different academic trajectory are doing the same thing.  They’re saying, you know, if we want to pursue certain problems, …we have to do that separately from the university and from academia, canonical mainstream academia.  …It’s disconcerting that there are so few……that the university model that’s really a little bit anachronistic …still dominates to the extent that it does.  .…So, one point I’d like to make along these lines is, if you look at the early Royal Society, …this was at the time when physics, the life sciences, biological science – really that came a bit later – were being defined by Hook and Newton and others.  All the disciplines start as interdisciplines.  These were very wide ranging conversations about the nature of reality……the responsibility of the scientists in the society and so forth, .…in the same way, the Santa Fe Institute, for example, considers itself an incubator for the disciplines.  We believe that the future of human knowledge will consist largely in the formation of disciplines that we don’t yet recognize.  That doesn’t in any sense depreciate the critical role of biology and physics and chemistry and history and literature, but it says that as we evolve as a culture, …we recognize new problems that aren’t most effectively managed by our existing structures of knowledge.  .…And I think the Royal Society recognized that.  .…And I think we recognize it.   

[00:24:36] Now, we’re not Newton and we’re not Hook, .…one hopes, perhaps in the future they’ll emerge.  But I think the spirit is…is the same.  …And I think it’s something very important for federal agencies, for society to recognize is needed.  …That we have to constantly challenge the structure of science and ask whether or not it isn’t better served by some structure that we haven’t yet conceived of.  

Bingham: How did you end up in science?  And did – were your parents scientists or…?

Krakauer: No…

Bingham: I mean, what’s the background?

Krakauer: [00:25:08] No, so – well, my father was a peculiar hybrid, political scientist……and in the military, in the U.S. Air Force.  .…I don’t know.  It’s a hard question to answer.  I think that I’ve always been interested in many, many things.  And there was this realization that the world of culture, of the humanities, would always be accessible to me as a consumer.  .…Even if I didn’t pursue it as an academic.  But that the world of science would not be as accessible to me unless I didn’t pursue it professionally.  Because, the technical wherewithal required to understand science deeply tends to be a bit more demanding than the technical wherewithal required to appreciate fine art or literature.  And so, it’s…it wasn’t that I grew up and said, “Mommy I want to be a cosmologist.”  Or “Daddy, I want to be an evolutionary theorist.”  It was that there are many interesting problems out there, but unfortunately, some of them require a level of dedication that excludes other fields.  

Bingham: Did you grow up in the States?

Krakauer: [00:26:16] So I grew up in three countries.  I grew up in Portugal……first, early in my early life.  Then in England.  And finally in the U.S.

Bingham: And your mother…?

Krakauer: [00:26:26] My mother is English and my father was an American.  …In fact, he left Berlin, he was Jewish, in…in 1939……came to Ellis Island.

Bingham: That’s a good move.

Krakauer: [00:26:37] (laughing) It was a very good move.

Bingham: Did your mother have an interest in science at all?  Or was she…?

Krakauer: [00:26:41] Not particularly.  I think she’s a very curious person.  She’s somewhat iconoclastic in her life.  .…But I…I have an older and younger brother and my older brother is also a scientist.  He’s a neuroscientist.  And …my younger brother is a teacher.  And I think probably the critical relationship for me in pursuing a scientific career was argument with my o – with my brothers, rather than the influence of my parents.  My parents set the environment, a supportive nurturing context for asking difficult questions.  We used to fight the whole time.  And this was not necessarily disdained by my parents.  But I think intellectually it had more to do with my siblings.  

Bingham: But science as a…a choice is…is often – I’m thinking of Richard Holmes new book here, The Age of Wonder where he talks about .…performing at chemistry experiments as a child and so on…

Krakauer: Yes…be pursued by flight.

Bingham: Right.  I had a…a chemistry master who was just wonderfully energetic and so would take a test tube, put in brown solid, colorless liquid, turned purple, gave off fumes and…one went and did chemistry.  So, but…that was a teacher inspiring you to do it.  And that’s often the story.

Krakauer: Not mine.  

Bingham: Not in your case?

Krakauer: [00:28:05] Not at all.  In fact, teacher for me were a major impediment …the – I can’t name a single teacher who had an important role in my development as an academic.  …Not to say that I didn’t appreciate the efforts of many.  …My education came through books.  .…I read a lot in science and elsewhere and this was my education.  .…And so, you know, you’re talking about The Age of Wonder, I also did have, from reading about the great scientists of the past, a slightly romantic notion of what it meant to be a science.  .…A scientist and so, yeah, I think the influence for me was much more autodidactic.  .…And…and I’ve been fortunate to have good friends who…who were also thoughtful at school and at university with whom I could argue and…discuss interesting difficult topics……but it’s…it’s harder.  It’s…it’s…it really did not come from some epiphany that I had in a lab or lying in Big Sur looking at the stars and asking why do they look that way?  It was…it was much more intellectual, in fact.  It…It was reading and recognizing that there were problems that were not part of every day thought that were somewhat abstract and difficult and quite beautiful and that was really for me…the…it was more – almost more scholastic (laughs) than empirical.  .…And probably that’s why I became a theorist.  Because, in my world, which is typ – in mathematical biology and evolutionary theory, that’s the world I occupy.  I work with data and I work with empiricists.  But what really intrigues me are these structures of knowledge and ideas often articulated in formal languages. 

Bingham: Whereas science is usually sold to a general audience on the…on the premise of what practically it can achieve.  In other words, it’s almost the technology, there’s certainly albeit some sense of awe and wonder that comes with the astronomy and all those sorts of things.  

Krakauer: Yes.

Bingham: But, so…so…let me ask you this then.  We have .…a Speaker of the House who says that her agenda, her agenda can be stated in four words, science, science, science, science.  

Krakauer: Hmm.

Bingham: We have a President who has said in various formulations –

Krakauer: Hmm.

Bingham: - that he wants to restore science to its rightful place.  .…So it…apparently a good climate…

Krakauer: Yeah.

Bingham: …for doing science.  In your view, what is science’s rightful place?  

Krakauer: [00:30:47] Yeah, it’s an interesting and very difficult question.  .…Going back to what I said before, science…science’s rightful place is…is at the center along with the arts and the humanities of our culture.  These are the symbol systems that over hundreds or thousands of years we’ve constructed to amplify our innate dispositions.  So, fundamentally to extricate science from society is meaningless and so, to repeat science, science, science, science, doesn’t make a great deal of sense to me.  .…The idea that we value the inquiring mind, that rational thought is important, that evidence is important, that we don’t believe anyone who just declares something to be so, all of that, if that’s what is meant by science, I am wholeheartedly behind it.  But as a – raising science to the status of an ideology makes me feel uncomfortable.   

Bingham: How about the simple task of persuading more…or…or making it possible for more people to think like a scientist?  

Krakauer: [00:32:11] Yeah, of course.  I mean, with that – but you see, I want to claim that, as I said earlier, to think like a scientist is already what most kids do.  They go to school and they stop thinking at al – all together.  I mean, to be a scientist is to think.  And so to that extent, you know, Leonardo da Vinci is a wonderful role model.  ‘Cause he was an artist, but he was a scientist!  He was a thinking person.  He believed in the empirical world.  He believed you could understand it through mathematics, …you could understand it through narrative.  Some systematic means of appreciating and organizing phenomena.  So, I would like us to move into a world where we didn’t have to speak about science as an isolated enterprise.  We might have to do that now for all sorts of political reasons……so as to mobilize that set of characteristics that I’ve referred to.  But the end point, it’s like Vickenstein’s ladder.  It could be that once we’ve got there, we can jettison this.  And sort of Vulcan like realize that in the end there’s this integrated means of appreciating phenomena that we don’t necessarily call anything in particular.  

Bingham: Education….…certainly with science, .…there was this sort of deficit theory at one point where the smart scientists are pouring wisdom and knowledge into these poor benighted empty vessels.  .…Go into schools now and you find – and I’m quoting now from Natalie Books…Natalie Angier’s book, Canon, in which she has a…a conversation with Peter Galison, the historian of science who basically is saying that we have these bright, energetic little objects that want to rush around and…and…and think like a scientist and somehow we’ve pulled off this impossible task of making them, ugh…

Krakauer: Yeah.
Bingham: Bored.  

Krakauer: Yeah.

Bingham: Dull.

Krakauer: Hmm.

Bingham: Not interested in this sort of stuff.

Krakauer: Hmm.

Bingham: …We send them to science museums initially and they play with .…interesting sticky things and then when they’re 12, the parents give them a card to the museum of contemporary art and they go and do something worthwhile. 

Krakauer: Yeah.

Bingham: …There’s something…there’s something disconnect here.  And could you speak to that?  

Krakauer: [00:34:29] Yeah, it’s very interesting.  I…I .…have been very fortunate here to bump into very successful scientists, very .…inspiring people like my colleague Murray Gell-Mann and others.  And what you realize in talking to these people is that they’re wonderfully childish.  They have preserved somehow, in a long career, those qualities that we’ve called childish wonder.  …They’re playful.  They joke a lot.  They’re constantly prodding at authority and in fact, that’s been my experience with most of the great scientists I’ve met.  Whether it was my colleague at Oxford, Robert May and Bill Hamilton and Martin Novak and then my friends here, they all have that wonderful, curious, mischievous, childish property.  I think one of the problems is, anything that becomes institutionalized……tends to dampen down on those wonderful idiosyncratic individual characteristics.  .…You know, and science has a long history.  There’s a lot that you have to learn and…and it’s difficult to preserve that spirit under that huge weight of accumulated knowledge.  And not everyone is able to do it and rise above it.  In fact, you know, the founder of the Santa Fe Institute, one of them, George Cowan, a wonderful chemist who worked in the early days of the Manhattan Project and who really basically underwrote the Santa Fe Institute, whose vision informs the Institute, had a program on exactly this.  He was himself a very gifted child.  .…But felt thwarted and impeded by education.  And he asked, could we scientifically pursue that question?  What is it that prevents children from reaching their full potential?  So we’ve had a long program in this.  I don’t know how much progress we’ve made, but the one thing that one comes to realize, I think, is that it might actually be an insurmountable problem because what is ultimately best – and I’ve heard this from a number of projects at SFI.  We have something called project GUTS.  Grow up thinking scientifically.  .…Is kids working on projects like true investigators in a lab, discovering for themselves.  

[00:36:54] And the kids who come out of those projects do amazingly well.  The problem is, you can’t do that when you’ve got a class of a hundred kids.  So there’s almost an ergo – ergonomic problem here, a structural impediment which is, how do you reconcile the need for everyone to be educated, which is extremely important and should be a priority, with the fact that we understand that what’s best, what works best is not the classroom.  It’s the laboratory.  And this is something that politicians and policy makers smarter than me are going to have struggle with.  

Bingham: What would you have liked to have been, if you hadn’t taken this career path and become a scientist?  What…what else would have been open to you?

Krakauer: [00:37:34] Probably a musician.  I….…when I was young I played the piano a lot and I fancied myself a great (laughing) jazz pianist and composer.  Of course, then you listen to the real ones and you realize that you’re not.  .…But I enjoyed – I think it’s something very similar to science.  I enjoyed all the permutations of musical scores and…the…the hours of solitude engaged in what feels like the very creative process that’s both intellectually and emotionally fulfilling.  And so I think…if I had the talent, I probably would have loved to have been a pianist.  

Bingham: The way the weather’s going, we’re going to end up with a Wagnerian sound track.

Krakauer: (laughing)  Yeah, that’s right.

Bingham: …Is there any…historical figure as well, is there any…anybody you’d loved to have sat down and had a conversation with?  Who would have been…?

Krakauer: [00:38:28] Oh, that’s interesting!  I….…you know, that would require some real reflection.  I mean, there are many obvious candidates and we’ve mentioned many of them today.  Boyle and Hook and Newton and Darwin.  And it would have been wonderful.  I’m sure they would have been incredibly (laughing) dismissive!  And so it wouldn’t have been as entertaining a conversation as I’d hoped.  I think I’ve been very lucky.  I think over the course of my brief career, I’ve met wonderful people.  I…I would single out William Hamilton at Oxford as someone, who for me, was not only a…a fantastic scientist, but an extraordinary human being.  And in fact, a throwback to an earlier age of science.  Always had an open door.  .…Would talk about anything.  He would go and do his research in Whitten Woods with the poems of, you know, Wordsworth under his arm.  He…he…he represented, in fact, the romantic spirit of science that Richard Holmes is talking about in The Age of Wonder.  .…And that – and he was, in fact, something of an outsider for much of his  career.  You know, he…he failed his Ph.D. when he first submitted it.  And in that Ph.D. were three of the revolutionary ideas in late 20th Century evolutionary thinking.  So he’s…he’s romantic in many ways.  He traveled around Brazil.  He traveled up the Amazon.  He was quite heroic.  He was fearless.  He blew off some of his fingers doing experiments with explosives, so …I was fortunate to know him, not well, …but to…to talk with him and so, in some sense, I can’t complain.   

Bingham: And .…epitomizes that sense of yours of…of never losing that childlike wonder in…in…now, .…is there any discovery you’d love to have made? 

Krakauer: [00:40:16] .…All of the important discoveries  (laughs)  You know, I think!  .…I, of course, I mean, it’s hard to think of one of major discoveries that one wouldn’t have liked to have made.  But in honesty, I think that there are many, many fascinating problems……that have not been solved, .…my own field of evolutionary theory is going through its own revolution at the moment.  .…We basically do not understand why complicated organisms exist on the planet Earth.  .…Darwin provided us with a fascinating and important framework, .…for explaining after the fact why a giraffe looks that way.  .…Or why fish have gills and it’s a right theory in the sense that all of the evidence that we’ve collected support it.  But if you ask the question, is consciousness, is a self-reflective species an inevitable end point of the evolutionary process?  That’s not even a well posed question yet.  

Bingham: Yeah.

Krakauer: [00:41:28] …Why is life so diverse?  And why is it so complex?  Why isn’t the world populated exclusively by microbes?  Unanswerable as of yet.  So, some of the very deepest questions, I think, that we all worry about, …remain unanswered.  

Bingham: But if you were living in 1859, shall we say, this will the 150th year anniversary of publication of The Origin, but think about all the people who were around there at that time, Darwin, Huxley, all the…and you could look in other disciplines as well.  Is it the sort of….…a blemish in the rearview mirror of history here that we think that time was more vibrant and full of brilliant ideas?  Or is it that some of the major ideas have now been dealt with and we’re…we’re in a…a kind of a…a curious phase as you’re now talking about where the problems that are left are really, really difficult, like consciousness, like…

Krakauer: [00:24:23] Yes, I think…I…I don’t know.   I mean, I think there are lots of answers to this.  I think one of them is about institutions.  .…Science has been rightly democratized and so many more people can do it now than could do it in Darwin’s time.  I mean, Darwin was independently wealthy.  He could secret himself away at Down House and work on his incredible books.  .…and many others couldn’t.  And so, in fact, arguably there’s much more science and probably better now than there ever has been in the history of science.  At the same time, because of that, a huge machine has been built up around science to support it and that’s simultaneously nurturing and constraining.  And so we spend so much of…of our time writing grants and less and less of our time thinking about fundamental problems.  And I think a lot of people when they look back to the golden age, are really talking about that.  I need to be able to spend more time thinking about these problems and less time talking about getting the money to think about these problems.

[00:43:28] And of course, we all have to do that!  I mean, we live in a society, we’re answerable to the society.  …Taxpayers pay for us.  And we’re beholden to them.  …But at the same time, you might reach a point where we just stop working and all of our efforts are fueling the bureaucracy.  And so in that sense, I’m a kind of science libertarian.  I think we need to find a middle path and that’s the nostalgia for unfettered thought.  

Bingham: One last question.

Krakauer: Hmm.

Bingham: What are you optimistic about?  

Krakauer: [00:44:01] I’m optimistic about most things.  (laughs)  I actually…I believe that…that our species .…has…amplified evolved properties that allows us to solve problems that would be inconceivable …even a hundred, two hundred, five hundred years ago.  We’ve made such huge progress culturally.  And even though we’re at war, …and there’s great poverty and there’s great uncertainty about global warming, there’s also the fundamental belief that I have, and I’m a bit of a Pollyanna, that ingenuity will fundamentally triumph.  And if it’s nurtured, .…we can solve almost anything.  So, I’m optimistic.  Yes, I’m optimistic about culture.  I think there’s wonderful art, wonderful music, wonderful novels still being written, more of them than ever!  (laughs)  Wonderful biographies of scientists and artists and fascinating work.  Every day I discover something new that I didn’t know.  So, I am fundamentally an optimist.

Bingham: David Krakauer, thank you very much.  

Krakauer: Thank you.  
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