The First Humans
Formulating the Questions
It is generally accepted, that the branch of animals, finally leading to the development of the humans, started to diverge from the branch, leading to today’s chimpanzees, sometime about 7 million years ago. For five million years, the size of the brain of these different races
 – appearing and disappearing after each other - didn’t increase significantly, staying – very roughly – in the 400-500 cm³ range.
Two million years ago something happened. During the times of Homo Habilis and/or Homo Ergaster, the size of the brain of these pre-humans started the increase rapidly and continuously, achieving the 1500 cm³ size of the early humans about 40,000 years ago.
What happened, two million years ago? Some sort of a process kicked in, which started to increase the size of the brain of these pre-humans. What was this process, why did it start at all, why at this time, why not earlier, why not later? This is my first question.
The human brain is a very expensive organ. It uses up – day and night – about 20 percent of our calorie consumption.  Its processing capability is very useful for today’s modern people, to solve differential equations, play chess or fly to the moon – but it was absolutely oversized, wasteful and unnecessary for the hunter-gatherers of 40’000 years ago.
Why did the process which increased the pre-humans brain size overrun? How could it go on increasing the size of this expensive organ, against the law of the Darwinian evolution, which declares, that every little step of the evolution must have usefulness, must give an evolutionary advantage, compared to the situation before. This is my second question.
Both questions have been raised and discussed before. There are widely different explanations, models, hypotheses but none of them accepted generally – not even widely. 

I would like to describe in this essay a new model and propose a new explanation to both questions. It is a model, which tries to comply with scientific expectations.
1. The model is based on generally accepted notions about the time and life of the pre-humans.

2. It makes further assumptions about their situation, which may or may not be possible to be proven by further archeological research.
3. It is not in collusion with any accepted archeological or biological fact – as far as I am aware of.

4. It proposes a completely new explanation to the questions above.

It is a model proposed by an outsider: a serious and honest student of the natural sciences, but neither a professional biologist nor an archeologist
. I imagine myself in an interdisciplinary position – with the advantages (I can follow new approaches) and disadvantages (my knowledge of technical details may be at fault) of this position.
My answers to the proposed questions – my model – may be completely wrong. It may fail on some basic biological or archeological detail I am unaware of. 
My model may be partially right, needing changes, adjustments. Present facts or further research may – I am sure, will – require such changes, further development, bringing it step by step nearer to the real situation, which existed two million years ago. This is the normal way of life of a scientific model. 
I do not make footnotes in my text, giving credit the different authors for the use of their works as sources. I apologize for it, but I didn’t take down notices of significant facts or ideas of other people during my studies. I will list the books I was studying, as I was developing my ideas, at the end of this essay. All credit is due to them.
Formulating the Answers
As a first step, I will try to reproduce the way of life of the pre-humans. These are animals, with a brain size under 500 cm³. In these animals started the process we are looking for, which increased the brain size above all reasonable expectations.
I will describe in great detail their way of life, the daily routine, their social organization and the reasons for their survival – or if not, why they perished. None of the details are important enough for the stability or failure of my model, but the general description, and the conclusions from the described daily life, constitutes the basis of it.
Based on this “soft” environmental description, I will formulate my theory about the evolutionary process (sexual selection), which led to the runaway increase of the brain size. I will support this theory with as much idea and consideration, as I can bring up. If there will be any discussion of my model, this will be the main point to discuss.
Afterward, this model will be discussed more in detail, trying to nail down the exact point where the transition occurred: from animal to human.
I will make considerations, why did this process kick in this time and not earlier, and will formulate a theory I call the social incubator.

My model gives valid descriptions only for the start of the brain size increasing process. After the appearance of language, new processes take over and my considerations are not valid or not significantly decisive any more. These are the two (time and developmental) limits of the model: it starts with (highly developed) animals and stops with speaking people.
Daily Life of the Pre-Humans

The Gang
The most decisive aspect of the life of the pre-humans is their social organization. They lived in gangs of up to 30 individuals: males, females and their young. It is important: there was no life outside the group. If somebody was left behind, if somebody got lost or got expelled from the group: that was the end of this individual. They were not strong enough or fast enough to stand up alone against the dangers of the African savannah. Only the group together, making noise, menacing gestures, attacking and defending in coordination, could drive away big or small predators.
Maybe the only example of somebody leaving the group voluntarily is the situation of young females at the start of the sexual ripeness. If they know about another group in the proximity they may have slipped away to join the other gang (female exogamy).
I do not know the optimal size or the content of such a group. Probably it varied according to environmental influences. But it must be a group, where everybody was always in eye contact with the others, being aware (unconsciously) all the time of the mood of the others, what is actually happening, who is doing what and why. During all their activities (gathering, feeding, grooming, resting, etc.) there were clear rules how the group must be structured: chief at the lead, strong males outside, females and young inside. They were followed all the time by other animals (leopard, hyena, wild dogs), waiting for the opportunity to jump in, catch an infant and flee.
It was not the individual, who stood up against the environment, on whom the natural selection was working, but the whole group. I do not mean group-selection. But the group, the cooperation in the group reduced the selection pressure of the environment on the individual members. The statistical law, that the smaller, the weaker, the slower must die first, was reduced or compensated for, by the protection of the whole gang. At the same time another special selection pressure ruled inside the group – but I will come to that later.

The whole group was under a very strong environmental pressure. There was one and only one optimal behavior for the group to survive. They were all the time at the edge of survival and any group that diverged from the optimal structure and behavior perished.
I am sure they were always at the border of starvation. This means, that the daily calorie intake and calorie expenditure was just about balanced. Starvation doesn’t mean that they have nothing to eat, but that the calorie intake is under the calorie expenditure for a longer period (4-5 days). In this situation they become nervous, take chances, make mistakes and become accident-prone. They climb on a thin branch for a bird’s nest other times they wouldn’t: it breaks and they fall down. The members of the group didn’t die of starvation, but get into a negative spiral, with more and more accidents, infighting, and less and less calorie intake: the group finally disintegrates and disappears.
Accidents were their end. In this time a broken finger, a sprained ankle, counted as a fatal accident. If somebody couldn’t follow the group, he were left behind and perished. A broken, dislocated or bitten wrist disables. It means less than half of the normal food, less than enough calories. Between the animals, there is no care for the sick, everybody is for himself. When it is too week to follow the group, it hides in the thicket and waits. Later his smell brings in a carrion-eater. In the jungle you do not die in bed; this is the normal way to die for all the wild animals.
There was only one optimal group behavior and this was followed without questions. This optimal behavior was genetically supported but basically culturally inherited. It could slowly change and adjust to slowly changing environmental requirements.
Estimates say that at the time of the first exodus from Africa, the population of Homo Erectus was about 40’000 individuals. It means about 1-2 thousand groups. They were an endangered species…

Daily Routine
They were on the move. A group had quite a big territory and covered it again and again for food. They must go daily to drink: but the riverside or water-hole is always dangerous, so they move on. They move through the savannah and eat everything they find: flies, insects, worms, little animals, snakes, hedgehogs. They destroy the ant-hills and eat the eggs. They rob the bird-nests. If they find a swarm of locusts: it is a feast.
They eat everything vegetable: fruits, berries, flowers, seeds, tubers, roots. Everything. They move through the savannah like so many vacuum cleaners.

They do not hunt big game: they are neither strong nor fast enough. They catch a sick or wounded animal, but they are not hunters. They are carrion-eaters. They fight with the other carrion-eaters for the left-behinds of the lions and other big hunters.
Their specialty is the breaking up of the big bones. They carry them to special processing places, where they have their stone-tools to break the big bones to get to the marrow.
Normally they never carry anything as they have no baskets or bags and they need both hands for the constant gathering of small food. They do not carry children. Children hang-on and ride at the back of their mothers, starting from the day of their birth. The mothers need both hands to gather food, too.
The hottest part of the day they spend resting in the shades, cleaning and grooming themselves, the young and each other. The night they spend at a specially protected sleeping place (thicket with thorn-bush, cave, etc.), where they can best protect the young and each other.
The whole daily routine is rigorously adjusted to the best survival of the group. They must rest, if the time of day would make the calorie-balance of food-gathering negative. They must move, if the time of the day makes it probably, that the calorie-balance will be positive. They must follow the rules to be able to survive and nobody in the group would dream about changing or breaking the culturally inherited conventions.
Group Hierarchy

All such animal groups have internal structures, hierarchies, special relationships between the members. There is the chief. There are leading males. There are hierarchies between the females. There is connection between the females and their young. Such structures, hierarchies and relationships have been studied, analyzed and described any number of times in any number of learned books.
I am still with my pre-human animals, two million years ago. Their gangs have similar internal structures as it has been described for the big apes, chimpanzees, lions and every other social animal. For me it is important, that this internal structuring is very dynamic: it changes daily, practically all the time.
Somebody is a leading male today, but has toothache tomorrow and is not so leading anymore. A high ranking female may get an infected bite from a wild dog and become a low-hierarchy female for the coming weeks. Nothing is sure, nothing is constant, and the relationships in the group are changing all the time.
Who is the chief? He is important. He makes the decisions for the group. He is deciding the time to go to drink, distributing certain food-items, choosing certain females. How does he become the chief and how long is he going to stay at the top? In the literature a unanimous opinion seems to be, that the strongest fellow must be the chief of the gang.
My opinion is, that the cleverest, the brainiest fellow will be the chief. Of course, he must be able-bodied, strong and fast as any other male. But he is not the chief because one morning he got up, beat his chest and declared: “I am going to be your chief!” And everybody weaker shuts up and agrees: “Yes, Og-Og, you are our chief”.
He is the chief, because everybody in the group thinks, that he is the chief, because all the time he behaves, as a chief. Every member of the group is in clear with their general situation, the weather, the options for food, etc. He is the brainiest fellow, who can best asses the mood of the gang. He decides: “Today we go to the river”, not because he wants to eat frogs, but because the general feeling in the group is that the day would be suitable to go to the river. Not even the strongest fellow is going to become chief – or going to be chief for a long time – if he makes decisions again and again, which are contrary to the opinion of the others.
To “read” the social mood of the group is an extremely complex processing problem. Let us compare it to face-recognition. Our brain is very-very good at recognizing faces, even if the guy got a suntan, grown mustache or put up an eye-patch. It is an extremely complex picture-processing problem, picking out significant details, ignoring insignificant, disturbing parts of the picture (new mustache), comparing the components to past, stored pictures, memory segments. This recognition process runs quick: “But this is Grandma!” This needs processing capability from the human brain that we still can’t achieve with supercomputers.
To become somebody, rise up in the hierarchy and finally become the chief, needs a big brain with a lot of processing power. You must overlook the whole group, every member’s actual position, mood, past performance, existing and past loyalties, obligations and jealousies. You need a big brain with a lot of processing power to recognize social opportunities, to exploit them for your advantage, to fight for them – or back down, if the benefit is not worth the dangers.
You do not need a big brain; you just need a bigger one, than the other guy’s. Every member of the group does it: estimating the opportunity of a social situation. With less brain, you can not get near the optimal behavior. Either you overestimate your position; you may be lucky one or two times, but will get into an unnecessary brawl at the third time and get an eye poked-out. End of your political carrier – or maybe your life. Or you underestimate your options, back down, behave timidly, leave out opportunities and stay an underling.
If you have a bigger brain with more processing power, you can “sail nearer to the wind” than your competition. You can use out social opportunities every day, every time there is a decision to be made. The group will recognize this fact and will recognize you as the chief of the gang because of your abilities. Because you are the cleverest of the lot.

Sexual Selection
All I have written in the previous section about the usefulness of a bigger brain in the estimation of social situations – have been written down, described and analyzed by other people, more knowledgeable and experienced than me. But the story stopped at this point every time: yes, bigger brain is useful, but not useful enough. This social advantage does not mean such an evolutionary advantage to explain, to justify the “rise of the brain”.
To explain it, I add sexual selection
.

To be the chief of the gang is a very enviable position. He is a successful male. Every female wants to copulate with a partner, who carries the possible best genes available. I add to the little conveniences of being the chief (respect, some better piece of food, comfortable sleeping place) the big advantage: to impregnate every female of the group.

I do not mean that the chief is the sole owner of a harem. Of course there is wide spread promiscuity in the group. Mutual grooming in the shades can lead to a quickie-in-the-bush. There is recreational sex. There is prostitution: sex for meat. But becoming pregnant is something completely different.
I assume that they differentiate between sex in the unfertile periods and sex at the time of ovulation. The female shows every sign of being ready for pregnancy
. She knows that now it is serious and chooses a suitable partner, to produce the best, the most successful progeny. And the most suitable partner is the chief.
And the chief knows (everybody knows and every male of the group would like to contribute…) which female which time is ready for pregnancy, and keeps her under constant surveillance.
Sexual selection led to the runaway growth of the brain. There was always one chief to direct the group. They never arrived to the point that “now we are all so brainy, let’s make a democracy with one vote for everybody”. The chief was always the brainiest of all and his genes flooded the gene-pool of the group. The next generation was even brainier, but somebody had between them the biggest, the fastest brain: and he becomes the chief. And it went on and on…

Crossing the Rubicon

My model covers the development of the brain from highly developed animals to lowly developed, starting-to-speak humans. But this development (taking about two million years) was not a smooth, little step by little step development. It had slower and faster periods and it had jumps. The most important jump was the transition from animal to human. Let’s try to describe more in detail, what was really going on.

I want to make it absolutely clear from the beginning, that what I describe (to be well understood) as it would be a conscious, well considered action, are all completely unconscious psychological processes. Conscious, well planned, disciplined actions appear first with the very late, very modern humans. And even their actions are mostly based in instinctive, unconscious processes.
For example:

If somebody steps on my feet on the crowded underground, five-six processes are running down (without me being aware of them) in me to formulate an action:

1. Kick her;

2. Step on her feet, as by accident;

3. Say sarcastically: “I beg your pardon…”;
4. Turn away, do nothing;

5. Tell her: “Take care, you xxxx cow!”.

Depending on the concrete situation (and my level of development), I will act out one of the five options – without being the least aware, that there were multiple options and that somewhere down, in the subconscious, something made a decision for me.
Let us return to my pre-human animal group, with its internal dynamic, with its constant internal petty quarrellings, positioning, hierarchy-fighting. My important message is that the size and strength of a member is a factor to be considered – but it is only one environmental factor between many others, and not even an important one.
In a social conflict, as I (my subconscious) must decide weather to push on aggressively or back down, my brain must process the whole situation: the standpoint and actual mood of the whole group, of its important and less important members, the environment, the heat, the time-of-day, etc. This is an equation system with a lot of equations, parameters and unknowns. The bigger the brain, the more factors can it process, faster and better, and help me to the optimal response.
The group is watching all the time, how somebody is solving such social conflicts. My position in the hierarchy and my hopes to become finally the chief are depending on my ability of such social management. This ability depends on the processing speed and storage capability of my brain. It must call up past experiences of past situations, compare them with the present situation and make a decision. I must make such decisions again and again and I will be measured by the group on the quality of my decisions.
The brain improves and the development goes on. We are some thousand generations later.
The mood and the standpoint of the group and of the individual (more or less important) members on a certain issue are in a constant change. It changes because of outside environmental factors (flies, fleas, wild animals) and because of the influence of the members on each other. Maybe at the beginning of a dispute I was in a superior position, but it changed, as one of my supporters lost interest in my case and started to scratch a flea-bite. My brain must process the situation in its whole dynamic and maybe change the strategy from an aggressively pushing to a conciliatory one. It must process an equation system with a great many differential-equations with time and situation-dependent parameters. This needs a bigger and faster brain, as it was needed before.
As the brain improves, it will recognize that Og-Og and Pong are not behaving always the same way. They react to a situation one way, but to another situation another way. It will recognize that Og-Og and Pong are not environmental factors, to be considered as such, but individual actors, with individual objectives and aspirations. And if my brain has learned from past experiences, what the objectives and aspirations of Og-Og and Pong are, he can use this knowledge to manipulate Og-Og and Pong.
I know that he seen me hiding the hedgehog. I know what he knows. I can put myself in his position. The first time in history, an animal has empathy. He is not an animal anymore, he is the first human.

There are and can be a lot of definitions, of what are humans and what are animals, and what are the differences between them. For this essay, I consider this point the Rubicon, where the transition from animal to human happens. On one side of the Rubicon, the brain considers the dynamic, ever changing world of objective existing environmental factors and tries to come up with the best decision. He tries to sail as near as possible to the wind.
On the other side of the Rubicon, we have an environment with a lot of individual actors with individual objectives and aspirations. The brain must learn about these actors, about their objectives and aspirations, and use this knowledge to manipulate them. And the door is open for lies, deceptions, flattery and bribery and all the Machiavellian manipulations of the humans. We are not trying to sail near the wind anymore but blowing the wind ourselves, into the right direction. To be able to use these facilities and be able to protect ourselves from them, we will need again bigger and bigger brains.
These are great new opportunities and to be able to use them, we will need language: and here ends my model and starts some other (for example the memetic) world.

Social Incubator

Interacting Processes

We have been concentrating on the size of the brain of the chief. We shouldn’t forget that the process is driven by sexual selection, that the brainy chief’s genes were flooding the group’s gene-pool. Everybody, the whole next generation becomes more and more clever.
This ever increasing general intelligence of the population had a strong effect on the social organization of the group. They could remember occurrences for a longer time; they could weight the importance of such occurrences better.
The tit for tat becomes more and more important. With it come lasting loyalties, obligations, alliances, cliques. With it come the opposites, too: lasting resentments, quarrels, feuds. The social structures of the group become less dynamic, more rigid. As the structure become more complex, life become more difficult: you really needed a better brain to make good decisions.
From a bunch of silly monkeys – as Kipling described them in the Jungle book – we arrive to a structured human tribe. The development may have a feed-back loop, but it is still driven ahead by the sexual selection.
With empathy, with long time tit for tat, comes social care. It is the interest of the group, not to lose a valuable member. Let’s help her, if she is sick or had an accident. We even have an archeological proof. Already early in this development (about 1.5 million years ago) lived that member of Homo Ergaster (today known as KNM-ER 1808), about whom we know that she became sick but has been taken care of by her tribe
.
This development is important for me, to be able to explain, how the whole process was able to start-up.

The Very Beginning
We know that the whole process of bigger and bigger brains couldn’t start. Bigger brain means bigger head and babies with bigger heads can’t get through the birth channel. This is the price we pay for upright standing. It is an engineering problem that evolution can’t solve: the hip looses its stability if we make the birth channel wider.

Evolution made no headway for five million years: if a brainier chief begat a lot of even more brainy children, they died at birth – got maimed – because of their too big heads.

The solution was premature birth. The rise of progeny, which is not yet developed enough for self-supporting life, is in biological evolution a frequent occurrence. Birds raise such progeny in protected nests, kangaroos in pouches.
But the pre-humans didn’t nest and hadn’t had pouches. They were always on the move. A new-born was ready for life. An hour after birth, it was thrown to the back of its mother, riding, hanging on with its own hands. A premature born baby couldn’t hang on: had to be carried. The mother’s hand would be occupied, she couldn’t feed herself: no way…
Lots of animals have a strict rule against premature progeny. The newborn must make certain expected noises, must behave on a certain way. If not, it will be killed or abandoned.

I am sure my pre-humans had a rule against premature babies. I can give three good reasons, why they shouldn’t keep a newborn, which doesn’t look or behave like it should:

1. Keep the gene-pool free of defects (genetically anchored in different animals);
2. Endangers the group. Doesn’t behave as it should, doesn’t keep quite if there is danger
, disturbs the daily routine, the wandering, the feeding, the resting. A general vexation. 
3. They had a very high infant mortality. With an even higher probability, premature babies died after a couple of days. But if the baby was around for a day, lactation started with the mother. Even if the baby died, lactation kept the mother safe from new pregnancy for a couple of years, if she helped to nurse other children. Better get rid of a premature baby right away, and then the mother can be soon impregnated again.
This rule - culturally transmitted down from the time of the monkeys and apes - had prevented the brain-development process to start up for millions of years.
And there came a time, when this rule was broken. Once in a group they kept the premature babies. They helped the mother, who was carrying an imperfect baby in her hand, with food. Maybe at first only for a couple of days, for a week. Afterward, the baby caught up in development, could ride on its mother’s back. But the group had a new routine, a new rule. And they kept the next premature baby, too. And they took care for the next one, maybe for a month, maybe for months. Because they had a new rule, and it didn’t declare, how long they should keep a premature baby. They kept it, if it survived.
How, why did this change of rule happen? Maybe it was a time of abundance of food. Maybe it was a lot of rain for a ten years period. Maybe there were a lot of fruits or swarms of locusts. Maybe there was an epidemic of the zebras, with lot of sick or weak zebras about.
Maybe in this (short?) time of abundance the rule was not so important. Maybe the mother fought fiercely for her premature baby. She provided precedence for other mothers in similar situation. Starting from this time, the group didn’t kill or abandon premature babies. It kept and supported them, if they survived. They have invented the social incubator.
Now evolution had only one very easy task: to couple the bigger brain size with premature birth. Ever bigger brain size with ever earlier delivery. But to couple two such processes is a very simple, easy task. To make the neck of the giraffe as long as it is, evolution was coupling a dozen different developmental processes…
Suddenly, the door was open for the development of the Homo Sapiens.
Conclusions

The time and life of the pre-humans has been described again and again. There have been lots of considerations, that social processes have been driving the development of the brain. But these considerations were not really convincing enough. The start of the process was too sudden, the size and the growth of the brain against evolutionary rules.
Adding sexual selection to the driving forces makes the picture clearer, more convincing. Of course, it is only a hypothesis. There are no archeological or biological facts supporting it. But there is no one speaking against it.

And this hypothesis solves our biggest problem: how could the process go and continue to go for a long time, against the evolutionary balance of payment. Sexual selection does it, it has proven, that it can do it, any number of times. The peacock’s tail is again any evolutionary reason.
Sexual selection is the arch-stone of the whole model. Now it can stand alone and we can build on it and it can even carry further upper-structures. Now we can investigate this unproven hypothesis for further consequences. Hopefully, we will identify consequences which could be proven by further archeological research. Or maybe we can disprove it, and the work can start again.
Koppany Thaly

21. 08. 2006.
Nagymaros, Hungary
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� Sahelanthropus, Australopithecus, Praeantropus, etc.


� I was participating – besides others – in the archeological excavations at Vértesszöllős, Hungary, and was member of the team, who found the tooth of the Vértesszöllős-Man.


� I do not describe „sexual selection“. What I mean is described by Ridley and Dawkins in great detail.


� The „silent ovulation“ of modern women didn’t yet exist that time. At least the woman did know the time of oestrus.


� Typical case of a “red queen-race”


� At death she had an advanced condition of hypervitaminosis A


� Kipling again: “…the bleating of the kid excites the tiger…”
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