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EVOLUTION OF THE MIND & THE ORIGIN OF RELIGION

While I was looking for a topic for todays’s talk, I came across a book written 10 years ago by Steven Mithen entitled The Prehistory of the Mind.  I thought the ideas presented in that book were interesting, so I decided to pass them  along to you in a much abbreviated form. I am by no means an expert  about what I will be saying, and in addition, I must admit that the majority of the talk will be blatant plagerism from the book. Since speakers here often read sermons previously given by others, I felt I could get away with the plagerism.

The basic question I will address is why the human mind can create art, generate  novel scientific hypotheses, and believe in religious ideologies when not a trace of these activities are found in our closest primate relatives, the chimpanzee. Nor are these activities found in earlier Homo species as recently as the Neanderthals who existed 150,000 to 30,000 years ago. Throughout this talk when I say “Homo species” I mean the primates in the Homo branch of the evolutionary tree that came prior to modern humans. Modern humans are called Homo sapiens sapiens in the scientific world.

The explanation for human creativity and imagination  proposed by Mithen is dependent on the hypothesis that the mind is affected by evolutionary pressures, just as other more concrete things such as the amount of body hair or body size are. What Mithen tries to prove archeologically is that the human mind developed under the evolutionary pressures that our ancestors were faced with, and that the way it developed was significantly different from other species.


In the 1980’s psychologists introduced the concept that the mind is like a Swiss army knife.  As you know, a Swiss army knife has regular knife blades, plus a variety of other specialized blades, such as a saw, a screwdriver, etc. Each blade is designed for a specific type of problem. The analogy for the mind is that various “modules” or domains exist in the mind. Each module is designed to handle different inputs and problems, but there is no communication between these modules. In the late 1980’s and 90’s, a new breed of psychologist emerged: the evolutionary psychologist, they expanded on this module concept. They argued that the modern mind can only be understood by viewing it as a product of evolutionary change. In other words, selective pressures that were placed on our pre-historic ancestors dictated what changes occurred in the mind over time.They also argue that many of the selective adaptations that occurred were due to pressures faced  by our human ancestors as they lived by hunting and gathering from 1.8  million years ago to 11,500 years ago. This group of scientists feel that our minds, as they exist today, remain adapted to a hunter/gatherer type of life-style. They believe that our minds have many specialized modules that were designed by natural selection to cope with specific problems that our hunter/gather ancestors had to face. Each of  these modules is proposed to have it’s own specific form of memory and reasoning processes. Also, these modules are supposedly hard-wired into the mind at birth and are universal among all people.
Is there any experimental evidence to indicate that this concept may be true?  Studies in developmental psychology actually strongly support the concept. Research in this area indicates that children seem to have intuitive knowledge about the world in at least four areas of behavior. These areas are language, social intelligence, technology intelligence, and natural history intelligence. The intuitive knowledge in these areas seems to correlate to a hunter/gather type of life-style. I don’t have time to review the evidence for this, but one quick example is in the area of natural history. Children seem to be born with the ability to know that living and inanimate objects are different. They can easily categorize objects into animate and inanimate groups and they do so at a very early age.


What about creativity? Up to this point, theories suggest that we have a mind full of isolated, specialized modules. How can this configuration result in creativity and original thought? The final component that  psycholgists added to the theory is that there must be holes in the modules. These would allow information to flow between the modules and the information could then be stirred up, mixed and turned into new thoughts. In fact, they feel there may even be a separate module that is dedicated to mixing up the information from other modules. Finally, we can have creativity, such as art and religion.


Let’s now take a final look at what most current psychologists feel is going on in the mind. We will do this by examining the steps of development that the mind takes as a child grows.


When a child is born he uses general intelligence until around two years of age. In this type of learning the child’s thoughts and behavior  are due to general purpose rules such as trial and error, or associative learning.


At around two years of age, the hard-wired modules begin to exert their influence. In addition, cultural/environmental considerations impact these modules. For example, if a child is exposed to people speaking English he or she will rapidly acquire this language, but if exposed to Chinese, the child will learn that. The ability to rapidly learn language is hardwired in both instances, but the development of microdomains in the modules depends on environmental input.

         Lastly, soon after the modules develop they begin to interact either directly with each other, or in a module specialized for such activity. 

After that prelude, let’s get back to Steve Mithen. He is an archeologist, but he became interested in the concept of various modules being present in the mind. He assumes that the module concept is correct and sets out to see if there is any archeological evidence to substantiate it and it’s proposed evolutionary basis. 

He first set up a structure for what may have occurred over time. The structure Mithen developed consists of three basic phases. These correlating to the previously mentioned changes that occur in the mind of a child as it ages. The three Phases are:


Phase I: The mind is dominated by general intelligence, as in a child prior to two years of age. This mind would use general purpose learning, such as trial and error.


Phase II: In this case, general purpose learning has been supplemented with multiple specialized modules, each devoted to a specific domain of behavior and each isolated from other domains. There is, therefore, general intelligence, supplemented by modules for social intelligence, language, technology intelligence, and natural history intelligence.


Phase III: This is a mind in which specialized modules appear to working together with a flow of knowledge and ideas between the modules.  This is called cognitive fluidity.

       The critical step in the evolution of the modern human in this structure would be at Phase III, when the mind gained cognitive fluidity. This would be the point when creativity in art, religion, and science began.


By using fossil evidence, Mithen’s goal was to delineate when these phases developed in our ancestors.

    Mithen doesn’t take his archeology background lightly. He starts looking as far back as 65 million years ago when the “archaic primates” existed. These are mammals that may be the precursers of the long lineage of primates. The example he examines is a beast called Purgatorious, whose fossil remains were found in Eastern Montana. Mithen proposes that Purgatorius had a mind similar to that of a rat. When scientists today study learning capacities of animals they often use experiments that require the animal to press a lever to get food or other reward.This action requires problem solving. Primates as a group have greater capacity for learning than other animals, even other mammals such as the rat. To state this in a different way, primates have greater general intelligence such as the ability to learn association between events. Primates can take rules learned in one set of experiments and apply them to a new one. Rats, however, solve simple problems, but don’t show improvement across a series of learning tasks. Since Purgatorious is a precurser to primates, by inference we can propose it did not have much general intelligence. Although it would show specific responses to given stimuli, it had no capacity to modify the responses based on experience.

Next we jump to 56 million years ago. A true primate of that time period was the Notharctus. They appear to be very similar to the lemurs of today. By analogy to lemurs, we can infer that Notharctus began to exhibit general intelligence. It did not depend totally on specific responses as a rat would. They could learn by experience.

Now we move forward to 35 million years ago and find that Aegyptopithecus has arrived. It was a fruit eater, walked on all fours, and lived in trees of the rain forest. Mithen proposes that these primates increased their general intelligence and began to evolve a module of social intelligence. This is based on the fact that these animals were living in groups, similar to modern monkeys which have definite social modules. To expand on this point, we can refer to a book published in 1990 by Seyforth and Cheney entitled “ How The Monkeys See The World”. Drawing upon years of field studies and in-laboratory experiments, they decided monkeys have a less powerful general intelligence than that of the chimpanzees. The mokeys never demonstrated tool use, even when researchers tried to teach this action in laboratory experiments. They did, however, exhibit social intelligence. Monkeys can solve problems in their social world far more effectively than they can deal with problems of similar difficultly in their non-social world. For example, they can rank the social status of other members of their group, but can not rank the amount of water in a series of vessels. Their social intelligence is proposed to have developed as the group living process evolved. This social intelligence is still less than that of the chimpanzee. A good example of this is that a monkey who sees it’s image in a mirror believes a new monkey has entered the room. Chimps realize it is just a reflection. So, if Aegyptopithecus was living in groups, they probably had  social intelligence, but not to the degree that the chimpanzees had later in time.

Fossil evidence up to this point is sparse and it remains that way for many subsequent years, so let’s make a long jump to six million years ago. This being the point that chimpanzees and humans seperated on the evolutionary tree for primates.

Chimps have been observed to use tools, to use symbols in laboratory settings, and to engage in complex social strategies for foraging and hunting. This can be interpreted to mean that they have powerful generalized intelligence and a specialized module for social intelligence. Mithen attributes these same qualities to our missing link relative of six million years ago.

Fossill evidence relating to our human ancestors is still sparse until 4 ½ million years ago when we see bones of Australopithecus. However, no evidence of tool making or any information on their foraging activities exist. It is not until two million years ago that the earliest members of the Homo lineage appear. Fossils from this time show significant anatomical and behavioral changes from anything found in earlier periods. A significant change is the ability to habitually walk on two legs. Early Homo species also took a cerebral route of increasing brain size. Homo habalis at the one million years ago time-frame added the the ability of tool making to our ancestors’ repitoire. They made what are called Oldawan tools. That is, flakes chipped off a stone or the core of the stone that is left after chipping off flakes. Is this more complex intelligence than a chimpanzee fashioning a stick to go fishing for termites?  The production of such a tool is not, but archeological evidence suggests that some of these tools were designed to make other tools. For example, sharp stone flakes were used to sharpen sticks. This type of behavior has not been observed for chimps. Furthermore, the thought required to fracture a stone in a precise fashion in order to produce a sharp flake is more complex than that required for pulling leaves off a stick to be used for termite fishing.

So what has changed in our ancestors’ mind since the missing link that makes our minds different from chimpanzees? First, there is greater generalized intelligence that allows for better stone flakes to be produced by trial and error. Or possibly, even a specialized module for stone manipulation has evolved. Perhaps even true technical intelligence..

Natural history intelligence may also be developing in H. habalis. The tools they made were used to cut hide and tendons and to remove pieces of meat from a carcass. Heavy tools probably were used to to crack open bones in order to harvest the marrow. There natural history intelligence also would include the knowledge of how to use a new resource such as as meat, how to hunt and scavenge, and to find good locations for these activities.Chimpanzees do not have the ability to predict a good place to look for food sources. Instead they rely on prior exposure and accidental exposure.

The next stop on our evolutionary journey is 1.8 million to 500,000 years ago, when H. erectus appears. Brain size during this period did not change, but significant changes occurred for our ancestors, none the less. For example, during this period the Homo genus dispersed throughout most of the old world and new tools such as the hand axe began to appear around 1.4 million years ago. Social and natural histoey intelligences probably increased at this time. Then at 500,000 years ago we see another spurt in brain size. This ended at about 200,000 years ago. Our ancestors now had brains the same size as we do today, so why don’t we see any dramatic changes in their abilities and behavior? The theory according Mithen is that they still only had isolated, specialized modules in their minds, but these modules could not communicate or share information.

Our ancestors that emerged after this spurt in brain size are often referred to as early humans, in contrast to H. sapiens sapiens or modern humans. The early humans were predominately of two groups: archaic humans found in China and Africa and H. heidelbergensis in Europe. The latter group is believed to have given rise to the Neanderthals that existed in Euerope and the Near East from 150,000 to 30,000 years ago.

The early humans seem much like us in some respects, but very different in others. This fact may help us understand the archetecture of the early human mind. Let’s consider archeological evidence that may help us understand the four basic modules of intelligence. These are:  social, language, technology, and natural history.

1. Technology: During the period of the early humans there was a dramatic increase in technical skills above those shown by H. habalis. For example, the hand axe is a distinct improvement over the Oldawan tools used by H. habalis. The hand axe required producing an end product that had three dimensions of symmetry, so the maker was imposing form on the final object, not just creating sharp edges. This required planning and maintenance of the plan during the process. Also the early humans showed preferences for the materials that they used: for example, basalt for hand axes and limestone for choppers. They did not, however, use bone, ivory, or antler in their technology and very little variation in the final product was noted. All spear heads found from this time are the same size and shape, regardless of where they are found in fossil records. This seems odd considering the variability of animals that would have been hunted.

2. Natural History: The early humans must have been good at understanding and interpreting the animals, plants, and environments that they were exposed to, since during this period they emigrated from their original environments to environments all over the world. They would have had to adapt to changes in climate, vegetation, wildlife, and geography. 

3. Social Intelligence: Significant social intelligence has been developing through much of the earlier time periods, so it stands to reason that it is still present. Even non-human primates show this capacity.

4. Language: There are three areas that archeologists use to make inferences about the linguistic capabilities of early humans. These are brain size, neural structure inferred from brain shape, and the characteristics of the vocal tract based on fossil evidence. Evidence in these areas for this period are quite speculative, but Mithen feels it is likely that early humans were capable of linguistic interaction. This was probably only at a social level, however. This means just grunts and other vocalizations that signify ones feelings and desires. No discussions on where do we find our next meal, or what are those shiny things in the night sky.

So, during the period of early humans the modules in the brain continue to develop, but there still is no sign of original thought and imagination. But if we move forward to the emergence of modern humans (H. sapiens sapiens) around 100,000 years ago, things really start to happen. In fact, many archeologists call this the “big bang” of human culture and it includes the development of art and religion. At this time we begin to find fossil records of bone artifacts in S. Africa (remember prior to this bone was not used). Also there are human burial sites that have been uncovered in the Near East from this period that have plants placed in them. These new activities have been attributed to H. sapiens sapiens. The cultural explosion does not truly begin, however, until 60,000 years ago.  Instead of a big bang at 100,000 years, it appears to have been more of a series of big sparks. The most important of these sparks are:


First, 60-50,000 years ago humans finally colonized Australia. Compared to Homo species prior abilities, this was a significant accomplishment for the human race.


Second, 50-45,000 years ago a new method of making spearheads was developed, it is called the core method and it differed significantly from previous techniques.


Third: 40,000 years ago in Europe the first objects of art appear.

After 30,000 years ago, changes begin to appear all over the globe. Most archeologists believe that something fundamental occurred at this time. Mithen believes that this fundamental change was a major redesign of the mind. Specifically, now the various, isolated modules of the mind, which had been evolving for millions of years, became able to communicate with each other. Or, perhaps a new module developed in which data from the other modules could be stirred, as in a pot, leading to creativity and imagination.

It is clear that at this time major changes in the human mind must have occurred in order to produce things like: 

1. Artifacts of art that serve no utilitarian purpose

2. Artifacts that depict things that are not real, such as figures that are part animal and part human.

3. The development of new tools in rapid succession.

4. Personal adornments like beads.

5. Burial of people with symbolic or practical objects.

6. The rise of religion

Defining what signifies religion is a difficult task, but most people who concern themselves with such thoughts seem to agree that a belief in non-physical beings is a common factor. This can be exhibited in various fashions, such as the idea that a component of a person survives after death and that it continues as a being with beliefs and desires. A second factor is the belief that certain people in the social group are especially likely to receive messages from supernatural agencies such as gods or spirits. Using this simplistic concept of religion, what archeological evidence exist for it when H. sapiens sapiens appears?

There are two examples.  First there are cave paintings that illustrate supernatural beings and the shamans that would communicate with them. Second, there are burial sites that have large amounts of social aritifacts, indicating that the humans at that time believed that death was a transition to a new form or place. One very intriguing example of this is a burial site found in Russia. It has been dated at 28,000 years ago. This site consists of the graves of an adult male and a joint burial of a male and female adolescent. All three bodies were adorned with 3-4,000 beads arranged in strands found on all parts of the body. The children’s beads were roughly 2/3 the size of the adults, but of exactly the same form. The older male’s forearms and biceps were decorated with 25 polished mammoth-ivory bracelets and around his neck he wore a small flat pendant, painted red, but with a small black dot on one side. The boy wore a decorated belt with more than 250 canine teeth of the polar fox.  On his chest was a carved ivory pendant in the form of an animal.  At his throat was an ivory pin, apparently the closure of a cloak.  Under his left shoulder was a large ivory sculpture of a mammoth.  At  his left side lay a medial segment of a highly polished human femur, the cavity of which was packed with red ochre. At his right side…was a massive ivory lance, made from a straightened woolly mammoth tusk…Near it was a carved ivory disc which sat upright in the soil.

       The girl was adorned similarly to the boy, but her burial contains no fox teeth or pendant. Ivory “lances” were at her sides, but these were smaller than the boy’s.  Also at her side were two pierced antler batons, one of them decorated with rows of drilled dots.

Archeological finds of this sort are so dramatically different from anything found previously, that it is hard for me not to agree that some fundamental change has occurred in the mind of the Homo species that now allows for creativity and imagination which up to this point were not possible.

I feel Mithen has done a good job of showing that evolutionary changes correlate with the three phases of brain development he proposed at the onset.:

Phase 1 was the general intelligence period for a child. This would correlate to early primates and would be well developed by the time of the “missing link”.

Phase 2 is the development of modules in the mind. We have seen  that six million years ago social intelligence probably existed and that other modules developed slowly over millions of years.

Phase 3 is the start of communication between modules in the mind. This appears to have occured only after the appearance of H. sapiens sapiens.

I present  this to you today simply as food for thought. I found it interesting, but not terribly relevant to everyday life. Sometimes, though, it is nice to simply sit and listen to new ideas of no relevance. Much nicer than thinking of the Iraq war.

