
Teleology, Causality, Progress, and Direc5on in Evolu5on 

David Sloan Wilson:  Now I want to talk about purpose and teleology and evolu6on and begin, 
historically, I think you're a be<er scholar than I am, but I'm going to give you a brief version and then 
ask you to elaborate upon it. But if you go back to pre-Darwinian and concep6ons of evolu6on, they 
were very, very teleological. Evolu6on was thought to be some kind of unfolding process, more like 
development, and certainly not blind evolu6on. There was an upliEing quality to it, this is part of the 
enlightenment project or what Comte called the Religion of Man. It was leading to progressive 
improvements in nature and in humanity. And against that background what made Darwin and Wallace's 
concept of natural selec6on so different, was this basically blind mechanism. 

 The idea of blind evolu6on was, of course, disturbing, highly disturbing and that led to subsequent 
efforts to find or to ar6culate some sense in which evolu6on can be purposeful, given Darwin's theory. 
And not just Teilhard, but also the pragma6sts, including one of your intellectual heroes Charles Sanders 
Peirce, was obsessed with this as well.  

 Tell that story in more detail and correct me if I didn't get right, in terms of the concept of evolu6on and 
the central role of purpose and teleology prior to Darwin and Wallace. 

Terrence Deacon:  Obviously the roots go way back, even to Aristotle and his no6on of final causality. He 
has these four no6ons of causality. That is there's material causality, that this stuff ma<ers. There's 
formal causality that the form, the organiza6on of things ma<ers. There's efficient causality, how you 
move things around, how you do work on things. And then there's final causality, that for which 
something is done.  And he recognized that we use all of these ways of talking about causality. A good 
way to think about... 

DSW:  That was a close cousin to Tinbergen's ques6on. 

TD:  Yes, exactly and I think Tinbergen takes a lot from Aristotle in this. And one of the things that you can 
think about is, if you're building a house, there is material cause. That is, I need some things that have 
certain proper6es or the house won't stand up. They've got to be solid in some ways. The form, if I want 
to build an arch, a doorway, the form has to be of a certain structure or it won't work. The efficient 
causality is the fact that I have to nail things together. Pick things up, move them around. I have to do 
work on them.  

 The final causality, is what's the consequence of doing it. Why is it happening? It's happening because I 
want to protect myself from the elements, for example.  

 Those are his four casual6es in terms of building a house. What happens in the enlightenment is that 
people like Bacon and a variety of others, begin to say, "Well look, maybe final causality. That for the 
sake of which something is done, is not really a good natural concept. Let's eliminate it and replace it 
en6rely with material causality and efficient causality. There's just work. And that work some6mes puts 
things together." 

 We begin at the beginning of the enlightenment with this ba<le that seems to pull the theologians who 
are interested in final causality in par6cular, away from those who are interested in explaining nature. 
And this an6thesis developed and the enlightenment science movement seems to be progressively to 
eliminate Aristotle's causes down to efficient causality alone.  

 It turns out that of course, you can't get rid of material causality, because it comes back in the form of 
the elements in chemistry. You can't quite get rid of formal causality because you've got things like the 
inverse square law. You've got regulari6es that have a kind of geometric character. But you can get rid of, 
at least it was thought, you can get rid of final causality.  



 And the idea was that final causality doesn't really explain something. It gives you something to blame. 
When I say that this person's behavior, he's at fault. I've located it, but I haven't explained it. Then we 
use, well no, his nervous system worked this way, or he's addicted, or he had a nasty childhood. We have 
come up with other kinds of explana6ons for that behavior.  

 The beginning of the 17th and 18th century, we're beginning to see final causality being set aside. Final 
causality is what today we would call teleology. Purposefulness. By the beginning of the 19th century 
you get people like Lamarck, who wants to say I want to get rid of final causality and I want to explain... 
people don't understand that Lamarck's major interest was actually explaining psychology. He wanted to 
explain why there are purposes and ideas and stuff. And he felt that the great chain of being story, which 
was God and final causality at the top, creates everything. He said, "I want to reverse that and build it 
from the bo<om up." His en6re theory was an a<empt to get to final causality to some extent with an 
efficient causality base building up. 

 The beginning of the 19th century has this driver to it. Where in a sense, we're trying to unify the 
sciences by ge`ng rid of this, presumably theological, metaphysical causality. Elimina6ng it. And yet 
there is a counter move and Goethe I think is the beginning of this real counter move.  

 Goethe goes to Rome and he's wandering the gardens of Rome, basically wri6ng poems and things. And 
he recognizes that if you look at plants, they have repeated parts. And he says if you look at the structure 
of a leaf and if you look at the structure of a petal of a flower, they have the same structure. And you 
look at the structure of the stamen of the flower, and it's the same structure as the stem. And he said, 
"Wow there's an underlying form that all plants u6lize." And he looks at animals and he says, "Look 
animals have these underlying forms." 

 Goethe brings back formal causality, so to speak, into biology.  

DSW:  Just to insert, I know that both Goethe and Rousseau held Linnaeus in the highest possible regard. 
They said there's no other human being on the planet who I hold in higher regard than Linnaeus. And 
the degree to which natural history was figuring in their philosophies, just as you said, was... 

TD:  And the Linnaeus categoriza6on system was based upon form. About sharing common forms. And a 
hierarchy of forms as well. It was perfect for this. So when Darwin in the middle of the 19th century 
comes back with this argument, he's not talking about form at all. It was thought, even by people like 
Richard Owen, who was probably the most famous biologist in England at the 6me, felt that Darwin was 
not even doing biology. That somehow this was fundamentally wrong. Because he's not talking about 
form and so on. It turns out that Richard Owen eventually embraced Darwin's arguments. But it gives 
you the sense that somehow, in the middle of the 19th century, and I think it has to do also with the 
simultaneous development of thermodynamic theory. A sta6s6cal theory that was developing at the 
6me. You can begin to think sta6s6cally. 

 Charles Peirce, you men6oned, his father Benjamin Peirce was one of the fathers of sta6s6cal theory in 
the middle of the 19th century, and so Peirce is thinking sta6s6cally as well.  

 I think of the middle of the 19th century as the 6me when this new way of thinking begins to come back. 

DSW:  I want to go over that same ground. I think there's something lacking in your account or just under 
shadowed. Which is that what they were striving to do in some sense was to come up with a secular 
equivalent of religion. A religion being a world view, that among other things, organizes you 
psychologically and is highly mo6va6ng and exal6ng and so on. And then causes you to do things, 
animates you to ac6on. And that in some respects, people like Spenser and Comte explicitly were trying 
to create a religion of man. And people thought, "Gosh I can do this and I don't have to rely upon 
religion. I can rely upon the natural sciences.” But it was a world view that was a religion equivalent in 
terms of a symbolic system. Basically, that just animates people.  



TD: And people at the 6me saw this as a compe66on. Saw this as antagonists that... 

DSW:  The word altruism was coined by Comte as something that one ups the Catholic religion. Okay, so 
there's that mo6va6onal element, that's great. And then comes Darwin and the concept of natural 
selec6on. And then there's this blind component. And so con6nue the story from there.  

TD:  I think one of the things that happened. Darwin, it was felt by a lot of scien6sts at the 6me, as 
vindica6ng that we can now get rid of final causality. That we can now do science without purpose. We 
can do science without goal directedness and directedness or even progress. We can replace progress by 
this kind of improvement story, that you can take out of natural selec6on.  

 So that what happens is that following Darwin, I think there is also a tendency to take that one too far. 
And to recognize that, and you men6oned behaviorism indirectly, via Skinner for example and Edward 
Thorndike. Thorndike who coined this no6on of the law of effect, is how he described it. The law of 
effect was, he wanted to explain away psychology. To not talk about mental states, and he said that the 
Darwinian model got rid of teleology in biology. We can get rid of teleology in psychology, get rid of 
mental states in psychology by just looking at behaviors produced by varia6on, by just random ac6va6on 
of the body just being ac6ve. And then the environment selec6ng some and punishing others.  

DSW:  So bring in Baldwin now, the famed Baldwin effect which was at the 6me was regarded as a 
breakthrough concept because it did enable something Lamarckian to re-enter the process in a way that 
was consistent with Darwinism.  

TD:  It's interes6ng, the end of the 19th century, there is this huge ba<le between those who were much 
more strictly Darwinian, and I want to make it clear that Darwin was not antagonis6c to any kind of 
Lamarckian story. He was very accep6ng. He even created his own Lamarckian story called the Pangenic 
story.  But many of his followers wanted to say, let's not go there, and par6cularly Wallace, Alfred Russel 
Wallace felt that any kind of final causality of any sort, would be troublesome. Wallace even was 
antagonis6c to Darwin's no6on of sexual selec6on, because he thought that it was bringing psychology 
back into the story. So  Wallace became this... 

DSW:  He became an excep6onalist with respect to human evolu6on though right? 

TD:  We should talk about him in a minute, because he is... the story is quite remarkable, because he 
decided that Darwin's explana6on for extravagant features like a peacock's tail, or language, or human 
mental capacity couldn't quite be explained by natural selec6on.  

 But his no6on of natural selec6on was highly restric6ve. It was, in fact, completely an6-Lamarckian. And 
as a result of it being an6-Lamarckian, he wanted to rule out anything that looked like an inheritance of 
an acquired character. And rule out anything that had a teleological feature to it.  

 In comes this guy, August Weismann, in the 1880s, and he says look I'm looking at animals’ reproduc6on 
and I see that there's this remarkable sequestra6on he called it, of germ line cells from the very earliest 
embryogenesis to producing new embryos in the next genera6on and they never interact with the rest 
of the body. They're in a sense insulated and therefore, characteris6cs acquired during your life6me are 
not going to have a way to get into the cells, of the sex cells.  It turns out to be a li<le bit more 
problema6c when we talk about plants and fungi, but for animals it's pre<y clear.  

 In the 1890s the ba<le is now really drawn between the Lamarckians and those who want to defend the 
strong Darwinian story, which is, I would say more of a Wallaceonian story. And then this guy August 
Weismann comes in to show that well, I can show that there is no mechanism for the Lamarckian 
process. Now the Lamarckians are in trouble, they're backed up towards the wall. Actually a number of 
individuals, including Baldwin, and a guy named Cnway Lloyd Morgan and another guy named Henry 
Osborn all come up with theories of how a strict Darwinian model, that's not Lamarckian, can produce 
effects that look Lamarckian.  



 The one that we've inherited has been called the Baldwin Effect. Baldwin actually called it organic 
selec6on. Many people think he also cheated, because his early theory of organic selec6on was not the 
theory that's now called Baldwin Effect, but that's a more complicated story.  

 The idea was that by virtue of the plas6city of learning, being able to learn from others, or being flexible 
in your environment to learn from your environment, you can accomplish things that your gene6c 
inheritance had not prepared you for. You can protect yourself from being eliminated by natural 
selec6on. 

 But when you pass that capacity on to your offspring, they can also do it too. But now there's going to 
be an advantage if you're more a<uned to learning those things. That is, those individuals that have to 
do less work to accomplish the same thing, will actually do be<er.  

 And so by virtue of passing on a tendency, that tendency itself can be selected, he thought. And 
therefore, what was once not passed on gene6cally can progressively be worked into the genes. There 
are problems with that argument. And a number of people picked it up at the 6me. I think Lloyd Morgan 
did a be<er job than Baldwin did, but Baldwin won the day because he made the claim that he had 
already said this in his theories about organic selec6on, even though organic selec6on was something 
different.  Organic selec6on was much more like cultural processes. 

DSW:  That's maybe what I have in mind. This is all awesome and I want to move in two direc6ons. First 
of all, this provides a panoramic background for Teilhard. When we read Teilhard today, we don't really 
have any of that context in mind. But with that context, just now situate Teilhard's thought so that we're 
in the 1930s, 1940s. 

TD:  Twen6es and thir6es, yeah. Twen6es, thir6es and for6es.  

DSW: And now he's coming into this. And he has his Catholic background, of course. Has an amazingly 
secular view. He's not really invoking any sort of divine anything in this, that's amazing. What was novel 
at the 6me about that? We have people like Julian Huxley who was an ardent humanist, and they were 
admiring of each other. They both talked about consciousness as evolu6on reflec6ng upon itself. Talk 
about those figures against the background of their 6mes, then we'll fast forward and we'll talk about 
what do we think about such things as purpose and teleology and evolu6on consciousness and so on 
against a modern background.  

TD:  Certainly, the beginning of the 20th century as neo-Darwinism came into play. Where the claims of 
Lamarckian inheritance began to fall away from biology. August Weismann's theory became much more 
prominent. There was also an interes6ng split, mul6ple split in early biologists. Those who thought that 
you can do the whole story just by muta6on.  

 Those who thought that there was an inheritance of acquired characteris6cs. Those who thought of 
evolu6on as s6ll purposeful and directed, had a direc6on to it. One of the people who I think was, not 
well known in the west, but was a guy named Leo S. Berg who had this whole theory about evolu6on 
having its own direc6on. Having an internal drive to it. There are a number of people, mostly coming 
from a vitalist perspec6ve ini6ally, but from a variety of different perspec6ves who felt that thinking of 
evolu6on as direc6onless, was a mistake. Teilhard was wri6ng in the context of this argument, just 
around the 6me of what we some6mes would call the synthesis. The general synthesis of biology that 
was happening at the 6me. 

DSW:  You mean the modern synthesis? 

TD:  Basically it's when Fisher and so on comes into play. We begin to bring evolu6onary theory into 
popula6on biology. Bringing sta6s6cal methods to it and so on. Beginning to recognize that we have 
enough fossil evidence that we can apply to it. You get GG Simpson, Ernst Mayr a whole bunch of 



players, bringing this story into this synthesis of the early 20th century. And they're beginning to 
eliminate all the Lamarckianists, effec6vely and it's taking over. 

 Teilhard was influenced by them, but also by some of the others. And I think it's important to recognize 
that he was wri6ng in the 20s and 30s when this stuff was just forming. He's sort of on the cusp trying to 
learn about all of this. Doing his own paleontology in China at the 6me, so he's also becoming interested 
in that. He's got all of these interests that are converging on him. And at the 6me many people were s6ll 
thinking of evolu6on as a kind of progress. As things get be<er, things get more complicated and get 
be<er, and I think that works its way into his thinking.  

 It's without ques6on, and by this 6me everybody knows that early on, in the history of life on earth, 
things were simpler. There were not mul6celled animals or plants. There were single cell creatures, but 
somehow there has been this trend toward increased complexity, increased hierarchic complexity.  

 That no6on is now, par6cularly as the fossil evidence has grown by the 1930s. That evidence of what 
looks like a direc6onality to evolu6on is in conflict with those who are saying that evolu6on has has no 
direc6onality. This was a live debate in the 1920s and 30s. Teilhard is wri6ng right in the middle of that 
live debate. So it’s not a surprise that he goes back and forth and tries to balance these things. I think he 
does a pre<y good job of the balance in some respects. Recognizes that, evolu6on, there is a kind of 
direc6onality in the sense of an asymmetry to the process. But it's not exactly progress. And yet from his 
theological point of view he can now see this also as maybe a kind of progress. A kind of converging.  

DSW:  But he also combined the scien6fic aspects with the spiritual aspects.  

TD:  Exactly. 

DSW:  His message was deeply spiritual, upliEing, it really was a religion equivalent. And it's for that 
reason that Julian Huxley was like him, as an ardent humanist. And humanism of course, is an a<empt to 
do that also. Whereas I think many of the other scien6sts weren't event trying to play that game. They 
were not trying to inspire people or anything like that.  

 Let's fast forward to the present and to the best of our current scien6fic knowledge, what do we make of 
statements such as conscious evolu6on? Can evolu6on have a conscious component? Consciousness 
from an evolu6onary perspec6ve. Is it okay to be teleological when we talk about evolu6on?. Do we 
have to make a dis6nc6on between teleology and teleonomy and things like that? 

TD:  I think we do, and I want to be clear it's I think one of the dangers of using the word consciousness 
also, is we think that the only kind of teleology is conscious teleology. The only kind of end-directedness 
requires representa6ons, thinking things, like language for that ma<er, imagina6on and so on. Clearly 
every organism is teleological in the sense that it's ac6ng towards a goal which has to do with 
persistence, repair of its body and possibly, most likely... 

DSW:  In that sense we can say that life is teleological. The simplest organism is teleological in that sense.  

TD:  And we can say this for the simple reason, even viruses which we don't always consider being alive. 
We can say that I can act in a way that's against their teleology. I can take a vaccina6on that blocks their 
ability to infect me. That tells me that it has a kind of teleology. We wouldn't want to say that the virus 
wants something. But its whole organiza6on is constructed around maintaining itself, reproducing itself, 
passing itself on. The reason why virology is a part of biology and not part of chemistry is that it has that 
feature to it.  That's a kind of teleology. Now the danger is that we some6mes like… 

DSW:  Can we push it back s6ll further. Any nonliving processes, a purely physical process be teleological? 

TD:  I don't think so.  

DSW:  Okay, and we agree on that.  



TD:  And this is where teleonomy maybe comes into it. The dis6nc6on that was made in the early 1950s. 
Teleonomy was used for anything that looks like it's end-directed. A good example that was used at the 
6me, were heat-seeking missiles or torpedoes that are aimed towards boats with a magne6c capacity, or 
thermostats. A classic example. Which minimized differences approach towards certain values, but don’t 
do it to themselves. Their teleology, their end-directedness, has nothing to do with why they exist the 
way they do.  

DSW:  Wasn't that dis6nc6on intended to imply to living organisms as well? Basically, you weren't 
supposed to use the word teleological for evolu6on at all now. So we have a twin word teleonomy, okay 
to use that.  

TD:  In effect there this wonderful line in Ernst Mayr's wri6ng when he's talking about this, because he 
picks up on this, and he says that the teleological way to talk about sea turtles is that they're swimming 
to these island beaches to lay their eggs. That's what they're trying to do, and he says we should change 
our way of talking about it, they swim towards these beaches and they lay their eggs. Do everything you 
can to pull out this teleological language. Which seems to me the sort end run, the last stage in this 
process of saying we're going to get rid of all final causality talk. We're going to get rid of it en6rely.  

 And of course it's taking it to the absurd, but here's the interes6ng thing. One can say that the 
evolu6onary process is certainly not teleological the way that minds are. It's not teleological, even the 
way an organism is. It's not headed towards an end, it doesn't try to fix itself and bring itself back to that 
process in the way an organism might be if it's damaged.  

 But it has an asymmetry. It's directed. So one of the problems is we don't really have good language to 
talk about this dis6nc6on between thermodynamic asymmetries. Things that are just going in a certain 
direc6on, they have a tendency in the thermodynamic world. From the other extreme which is mental 
kinds of processes where we have a representa6on of an end that we try to fix, try to make happen. And 
in the middle, and we have organisms that have ends. But there's an intermediate form that evolu6on 
seems to exhibit. That has an asymmetry. It's not the asymmetry of thermodynamics, it's a li<le bit like 
that and it's a li<le bit like the asymmetry that we see in teleological processes, but it's not full teleology 
in which there's an end represented that you're moving towards.  


