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AN ALMOST ANONYMOUS INFORMAL NOTE

In the fall of 1993, some undergraduates at Winthrop College in South Carolina and a few other people were kind enough to fill out a questionnaire designed to characterize the Scotch Irish. This essay is an attempt to summarize the results. There are five parts. Since the questions involved raise some fundamental issues about what humans are like, the first section is devoted to a plea to suspend judgement on things like better and worse and to accept the notion that people are different from each other. The second section is technical and describes something about blood types and the implications of what differences in blood types may have done during the experience of human history. The third section describes what is already well known about the ancient inhabitants of Britain. The fourth section describes the questionnaire. The last section gives the results.

For those who wish to cut to the chase, they may go directly to page 45 and look there. I express my deepest gratitude to those who have participated. Without their trust and good will, this would not have been possible. I hope my modest efforts are a token for what they have done.

THE NURTURE OF NURTURE

There are three kinds of learning. 

One is indoctrination, the process of providing a person with an opinion. In this process, the learner has three tasks: he must learn an idea, he must accept the idea and he must be persuaded that conflicting ideas are bad, stupid, evil and altogether without value.

An example of indoctrination used to be the way people were believed to be forced to become communists. Communism in pure form only means that the workers own the means of production. That doesn't take long to learn. Nor on the surface does it seem so bad. What would take a long time would be to persuade a person that capitalism is bad. Capitalism only means that the tools may be owned by someone else. Great prosperity has been enjoyed under a system that allows anyone, not just the workers involved, to invest in productive tools. But to become an indoctrinated communist, one must believe that capitalism, the system, is totally without merit.

A second kind of learning is training, the process of providing a person with useable knowledge or skills. A willing person can be trained to play golf whether he wants to play much or not. He can be trained to speak a language or to operate a machine. What he does with that training is his own business. While indoctrination runs the danger of putting the person doing the learning into the position of being victim, training generally empowers a person, giving him new opportunities and resources.

A third kind of learning is edification. "To edify" - it sounds like "to make a person stuffy and boring by making him memorize things nobody else cares about." That's not quite right.

"Edify" comes from a Latin word that means something between "to build a fireplace" and "to build an altar." It is to create for the student a little place in his mind that is not quite a place of ritual and worship but is rather more special than just a hearth. Like a hearth, it should give him light, warmth and security. That is to say, he should understand the issue, should feel friendly toward the issue and should feel comfortable when the issue arises, even in the face of profound uncertainty about the truth. Ultimately the student should be willing to teach. 

We will start out with two bits worth of psychiatry. First do not distress yourself with Id, Ego, Superego, Subconscious and Oedipus complex. Remember three words: Anal, Oral and Genital. I'm sorry if you find them offensive. I didn't invent them, and I'll try not to use them much, but other people will use them so you need to be prepared.

The three words define three states of mind, and it is useful to distinguish between them. 

The Anal state is the most immature. It takes the attitude that the main issue in life is that there are bad things that need to be got rid of. Eliminating things is the order of the day. Punishing is almost the same as eliminating, so we will call it a punishing state of mind. 

There is nothing remarkable about being able to recognize things as having no value and taking steps to get rid of them. There is always trash to be carried out. There are teeth to be brushed. In the routine of life these seem nothing more than good sense.

But the punishing state comes with an enormous emotional drive. Just as the infant is prey to tremendous passions, this state of mind comes with an enormous sense of importance. 

Take, for example, a very ugly picture. Good sense suggests that the picture is worth somewhat less that the value of the paper it adorns. Yet a picture is capable of arousing feelings of disgust, revulsion, loathing and outrage - intensity quite out of proportion to the actual value at stake. To be sure, these feelings may be directed toward the thing the picture represents. But generally such a picture does not really convey new information - if so, it will need an explanation -- the picture just calls up feelings about an issue that is already understood. 

You will see the interior homes, even the homes of very prosperous people, that are very bare. There is no clutter; there is nothing very old. The occupants have thrown out everything they ever owned, save a few sticks of newish furniture and the latest decoration on the wall. Nothing has the warmth and patina of handling by loving hands over many years, much less many generations.

One little experiment that used to be done with children was, say in the context of a schoolroom, to catch a child doing something that all the children knew was wrong and all were laughing at. Perhaps the child was making jokes and distracting the class. The experiment is to make the other children choose and vote on an appropriate punishment. As a general rule, the punishment the children will choose will be horrendous, totally out of proportion to the minor offense. Children, you see, are not very mature. Their most easy form of expression is in punishing mode, and they do it to an extreme.

As a person matures, he goes beyond hating and despising things he does not value and begins to take pleasure in things he does value. This is the Oral phase; we will call it the luxuriating phase of personal growth. Of course eating can be a luxuriating experience. Dressing up nicely should be included. The same goes for buying things or for taking any form of found value and making it part of one's own life. The hunter brings home a trophy; the shopper brings home the rug. The varmint shooter, who kills animals suitable neither for cooking nor taxidermy, is functioning in punishing mode, as we all do much of the time.

We had neighbors once who were well off. The husband told the wife that they were rich, and so far as he knew she could have anything money could buy. Her solution was to have everything new. So every year they threw away all the furniture, all the clothing, all the pots in the kitchen, all the books, television, radios, car, and bought all new. It was the perfect balance between eliminating and luxuriating mental sets. 

Mind you, the outside of the house was handled a little differently. When they first bought the lot, there was a silo base on it and some unsalvageable farm machinery. The side yard had a palm tree, but for landscaping purposes they lowered the yard. A great oak in the front yard began to decay. Well the oak was mended by clearing out the dead wood and sheathing the large bare area with copper. The farm machinery rotted beside the silo base in discrete and noble retirement supported and protected by a lush hedge. And the palm tree, older than myself, lives to this day balancing ridiculously on two feet of tap root. 

But inside everything was thrown out and renewed every year. 

People are capable of developing beyond the ability to punish or eliminate things they see as being without value and beyond the ability to desire and incorporate things they do value. The third and most mature (I'm sorry. It doesn't get any better than this for this analysis.) is the so called Genital state of mind. It is the nurturing state.

In the nurturing state of mind, one tries to support things. One tries to give them life, not in an effort to own or control them but for their own sake. One realizes that there is value beyond ones own personal experience.

The most obvious case is the bringing up of children. That is a situation where a person or couple makes a considerable investment in providing a chance for a happy life much of which they will never live to see. Nurturing is the ability to assign value to a life yet unbegun and make proper preparations. It is the ability to accept that one does not even know and may never know what that life will be like, yet to assign it great value.

It takes, of course, more than that for the bringing up of children. One must function in luxuriating mode in order to accumulate the resources the child will need for good health and opportunity. In the event, one must often function in punishing mode, for a growing child needs discipline as much as that child needs affection. 

There are less monumental cases of nurturing mentality. One may stop what one is doing and help a total stranger for a moment, knowing that there is no way the stranger could possibly return the gesture even if, what is doubtful, that person should ever wish to do so.

This final and most mature state seems on the surface to be illogical. In the normal workings of commerce, giving up something without some form of received value is simply a blunder, no great blunder perhaps but blunder all the same.

So there is a question as to why a person should ever wish to enter a nurturing mode of thought and action. It is of no use to appeal to that person and say that if he does not, the entire race is doomed, the entire human species to perish each with a hand on another's throat, each with a knife in another's back. It is of no use to say that we are a cooperative species and must cooperate or die. The person will respond that the human race is a value beyond his experience. He cannot own it or eat it or even understand it. So there is no more reason to trouble himself with it than with more trivial matters.

Yet when all is said and done, there remains the nurturing mentality. Without it, none of us would be alive today. It is the state of health of the human spirit. Although we may be able to encourage it, or at least to avoid destroying it, we may not be able to create it. On the other hand, if love is the perception in another of what one recognizes as the best in oneself, there may be hope; the nurturing personality will recognize its own ability as a strength and a value and seek it out in others. 

So much for three definitions. Obviously the three states are not mutually exclusive. Imagine a woman feeding a child. She puts a spoonful in the child's mouth. Then she takes a spoonful herself and makes a pleased face to indicate that it is good. At the same time, she reaches out with a cloth in the other hand and wipes a bit of glop off the infant's cheek. Got it? She is eliminating the spilled food, luxuriating in the food she is taking and at the same time nurturing the child.

Let us consider some more examples.

Learning comes to mind. Remember the three kinds of learning we were talking about in the beginning. The first kind was indoctrination, where we learned to despise, to give no value to, conflicting opinions. The second kind was training, where we took on skills and knowledge we could make use of. The third kind was edification, where we learned to appreciate the subject matter, to use it as a source of understanding and comfort, even to keep it for others. Punishing, luxuriating and nurturing modes.

Consider sex. It can be treated in a number of ways. We cover it up with clothing to eliminate it from our view. We debase and run away from relationships as if they were dirty or at best disposable. In a more mature mood, we enjoy hugging and kissing. We spend money on ourselves and our beloved in the quest to be attractive. And in a nurturing mode we care dearly for each other and intrepidly commit ourselves to the effort of bringing up our young.

In punishing or eliminating mode, we play computer games full of sound and fury, taking sadistic delight in destroying little images that exist for no other purpose, or entertain ourselves by watching feigned or authentic violence on television. We deface our bodies by piercing them for rings or tattooing them. We use guns against each other, and we seek to outlaw guns. 

In luxuriating mode we take bubble baths, contemplate the lives of the very rich and refer to the expenditure of wealth as "the good life." We assert that materialism is the only way to happiness.

And in nurturing mode we labor at our art or craft far beyond the demands of market price, study music we will never perform for pay, care for things that cannot care for themselves. 

Perhaps you have heard the argument, "People only do things for themselves. If one person does something for another, the person doing the favor gets pleasure, the person who receives it gets pleasure, and morally it's a wash. Ultimately everyone is selfish." You now see where the weakness in the argument lies: the person doing the favor is in nurturing mode; the person receiving the favor is in luxuriating mode. Both may be happy but in different ways. Indeed, nurturing would not be possible if luxuriating did not exist. But they are different.

Now consider political life, what people do with their governments. As usual, punishing mode is most conspicuous. The government sends its police against its citizens and its armies against its neighbors. At the worst extreme are places like Nazi Germany, where whole segments of the population were quite literally marked for elimination. Just as bad was Communist Russia where countless lives were brutally terminated. The two systems are thought to be somehow at opposite extremes of a spectrum, but in terms of character the differences are only cosmetic. They both operated in what is technically Anal mode. Why the Russians even referred to killing people as a "purge."

One need not look so far for examples. You are familiar with hate words. A hate word is a word that serves to identify a group of people and at the same to characterize them in a negative way. Almost invariably the identification is clear and the characterization is rather vague. That is to be expected. When a person employs a hate word he is functioning in punishing or eliminating mode; you should not expect anything so mature as a carefully reasoned definition. 

Feel free to call a person who uses a hate word a racist. But be warned. "Racist" itself is a hate word. It is the only hate word that comes readily to mind that is now accepted in polite communication. Perhaps it should not be.

Along those lines, you may still run into people who think of themselves as "liberals." If their memory goes back so far, they may be nostalgic for the idealistic and productive days of the sixties when they were stomping out segregation. Of course they are nostalgic. They were acting in an infantile, destructive mind set. Whatever may or may not have been accomplished, infantile behavior carries an enormous emotional charge. 

Politically, the more mature "oral" luxuriating mode is now powerfully in the ascendant. "Free trade," "free movement of capital and people," "growth," "enterprise," "consumerism" and "capital accumulation": these are the watchwords of the age. We accumulate more wealth, no matter if it is in fewer hands. Wealth is admired. And in the end it becomes greed, greed even to the point of destruction of the source of wealth. 

The triumph of free market capitalism over totalitarianism is clearly an advance, a victory of a more mature mind set over a less mature. Wonderful prosperity has accompanied this materialism. Of course we could lose it all, be forced into relative poverty. Science and modern medicine could vanish with that loss so do not trust them always to be available. For now, perhaps only now, we have tremendous resources.

Yet there must be more. Quite apart from any cosmic questions of immortality, the normal healthy human is capable of more than hatred and greed. What would this be politically?

There are nations that are more nurturing, more supportive of individuals than are the United States. Japan comes to mind. So the nations of Scandinavia. And even here we do have social welfare programs, institutions to minister to the unfortunate. But the giving of alms goes back as far as the memory; even the very punishment minded Romans were at pains to build altars big enough so that all the poor could be fed at sacrifices. Welfare is not as far as it could go.

There are some who make nurturing and protection a primary political goal. There are the conservationists that seek to maintain significant tracts of wilderness in a natural state, unexploited by commerce. Such parks would be a hedge against an uncertain future, a resource to be tapped in case of sudden dire need. But more, wild places are considered as being of intrinsic worth, as deserving of protection because they are good even in the depths of our ignorance of just how they work. 

Closely allied with the conservationists are those who would protect undeveloped tribes from cultural annihilation by the impact of rampant commercialism. These tribal people do not understand, cannot understand the forces ranged against them. So others choose to try to protect them and to protect the environments within which they function.

So there are nurturing political motives. And yet, and yet ...

...some midnights when I arise to pace the battered ramparts of my soul, to clutch my stale and threadbare sheet around hard shoulders with pale trembling fingers, to peer out into the fog and the cold and the drizzle and the dark I wonder...

Do they really treasure these things? Or do they just hate progress? Who really cares?

And what would caring mean? 

Americans live in the most thoroughly raped and murdered society that ever kept good records. We have more people on death row and probably more in jail than the rest of the world combined. Why?

The inconvenient fact is that it is the things that make us different from each other that make us different from animals. 

Think of things all people share. Take for example the capacity to act in punishing, luxuriating and nurturing modes. Dogs do all three and possibly better than some of us. Take speech. Humans talk to themselves. A chimpanzee that had been trained in American sign language was once seen sitting alone making the sign "banana"; he was talking to himself. Take death. Humans are aware of our own mortality. I have a bird who ever since eggdom has known nothing but kindness and security, yet when faced with a novel object in his cage gives every indication of mortal fear.

Think of things people do not share with animals. Use a language with facility and only humans will compete with you. Yet we speak different languages. Write a symphony, paint a picture, give a speech, design a machine, tell a joke and you will prove you are human. You will also prove you are different from other humans.

Nurture a human beyond animal survival and comfort and what you are nurturing is humanness, is difference.

Most of our differences arise out of our heritage. And much of trouble comes from that as well.

Present a person with a different culture, and the person will go anal on you in a heartbeat.

Look. Show me someone who has all sorts of nasty things to say about any race or nation, and I will show you one who knows that race or nation well - and the other way round, pretty much.

The reason for this is obvious, for a culture is nothing more than a learned system for assigning value to things. To the extent that any culture is different, it has "wrong" values and thus must be eliminated by fair means or foul.

Children, for all their willingness to go into a punishing mode, are said to be free of prejudice. Of course they are. They have not yet learned their own system of values. The sense of distance, the fear, alas even the hate words will come later, like it or not.

It is a dilemma, surely. And the crudity of the attempted solutions does not help. At one extreme is that line-them-up-and-shoot them approach, mostly only theoretical in the present day, thank goodness. At the other is the assimilate-disperse-intermarry-melting pot approach. Make no mistake, it is not as horrible as mass murder, but it is equally punishing, equally eliminating in intent. It is the same mental set.

It is the failure of such crude solutions that is reflected in the high violence rate of places where there is a lot of cultural and ethnic variability like the United States and Russia since it has become a little freer. Both places have had great cultural diversity visited upon them by their governmental policies: by integration and mass, diverse immigration on the one hand and mass internal exiles on the other. 

We do not have a high crime rate because too few of us are willing to punish people for crimes. We have a high crime rate because too many of us are willing to commit crimes. Violent crimes are committed by people in a punishing mind set. And that mind set is the predictable result of close exposure to others who are recognizably different in appearance, values or whatever.

As for crimes that are not violent, crimes done in luxuriating mode simply for money, they are not so much of a problem for us. We are probably one of the most honest nations on the planet, person for person, at the same time as the most violent.

From time to time some cheerful person will suggest that crime is the result of poverty. Not so. I have a friend who grew up in Glasgow in a very poor neighborhood. They were poorer than anyone presently in the United States. Crime, violent crime, simply did not exist. The people were unified, had the same heritage and managed their meager resources in nurturing mode. It was a good place to live, except for the poverty.

In fact, if you take a baboon troop (no, I do not mean to compare Scots with baboons) and watch them closely, you will observe that the strong males will form a sort of a clique. They pal around together, protect the troop from outside threats and never ever take food from a female or juvenile. Nor do they fight each other, most of the time.

But you can get them to fight. Baboons in the wild don't get many bananas, and they like them a lot; they are a luxury. Drive by the troop every day, and drop off a load of bananas. Soon you will see the males, who would literally lay down their lives in defense of each other and the troop, fighting away over who gets a banana. Poverty does not put people into a punishing mode, and wealth does not get them out.

Our society has other problems than violent crime. We have a high divorce rate, a high rate of illegitimacy and a high rate of people who would and could have families but somehow don't. We have a high rate of drug use among the young. Our schools do a poor job of educating children.

Now you can see it is all same problem. In order to do the best job of bringing up children, the parents must frequently be in nurturing mode. A person who is in punishing or eliminating or even luxuriating mode is very vulnerable to the lure of drug use; he wants pleasure and does not flinch at destroying things, including his own health. That person is prone to violence and irresponsibility. For education to proceed beyond indoctrination or simple training, the student himself or herself must be put into nurturing mode.

And maturing of the mind is stunted in the presence of those who are different, either in appearance, speech or values. At least that is the experience we are having as a nation. If you are going through the trouble of having experience, you better learn what you can from it.

Of course one has the impulse to explode in frustration and impatience and say that human diversity, keeping cultures relatively free of each other (for if you mix them, you lose diversity), doesn't do any individual any good, is the occasion of a lot of trouble and we would be better off without it.

Pausing to point out that frustration is just another infantile, punishing emotion, I say that there is no single race or culture that is more than a tiny fraction of humanity, so eliminating differences just about means eliminating people. And do not fancy you can invent one culture, one set of values so perfect that everyone will be delighted to drop their own and accept this better one. That has been tried, most memorably by a largish group of people under the direction of a man named Jones. The Jonesville experiment ended in a mass suicide. This is not a good plan for the whole human race.

There is another reason to maintain diversity. An Asian friend of mine once asked, "How is it that Europe, still to this day, has different countries and different languages; why have they never got around to unifying." I quipped that at one time all humans were alike and that differences develop with time. 

There is a reason for this. Imagine for a moment humanity stripped of its variety. Mass communication has resulted in a single world tongue. Rapid travel has resulted in a single race. A world market and world government have placed total power into the hands of a small fistful of people who function as a clique, like the male baboons of a troop. Peace reigns.

Now challenge the system. It could be a meteor impact, the climate, resource depletion, a new disease or a new discovery that profoundly disturbs the assumptions that the system is based on. Such a monolithic system cannot change. Yet it must change. It cannot come up with a way to cope. Yet there is no other place to turn to. Extinction becomes a very real possibility.

Now consider a planet with a thousand different languages, a thousand different cultures, each prosperous, each capable of surviving alone. Faced with the same challenge, there are now a thousand chances to find a solution where before there was but one. To prepare for an uncertain future, one keeps one's options open as much as possible. 

There is a smallest size practical for a nation. You need at least fifty people in a breeding group in order to maintain optimal genetic diversity over more than a few centuries. A town of a hundred thousand has the resources to nourish anyone's mind and spirit. Certainly a million should be plenty large enough for a nation, able to respond to any but the worst of disasters. For things the million cannot handle, well there is such a thing as foreign aid.

The only real reason to have a nation larger than a million is to be able to wage war. Nations are quite big enough to do that now. In fact, a lot of us think that wars are infantile, punishing and generally a poor idea. If we can evolve from a punishing to a luxuriating world, we may expect wars to disappear. If we can go on to a nurturing world, there is no reason to expect them to come back. 

If there is an adult, a fully mature political theory, it must lie in that direction, down that road. It must lie toward nurturing humans and human differences, not toward eliminating them. It must lie toward separate cultures, not a unified culture. It must be built on universal prosperity but not end at universal prosperity. It should cherish wild places and treasure ancient tribes, both those with a simple technology and those with the most sophisticated. It should not be ashamed to have a past or afraid to have a future. 

I cannot take you down that road. I cannot imagine what it will be like. I cannot even tell you why you might wish to grow up, to rise above anger and selfishness, but if you choose to, there is much to be done. For if you take an interest in things you think are wrong and make your goal their elimination, you may indeed reach that goal. And if you take an interest in things that are good and could be better, then there is no logical end to your labor.

Before you go, I have a couple things for you; you may find them useful. One is a high school student's summary of classical genetics, and the other is a hint, just a hint, of how very ancient and durable societies can be.

THE NATURE OF NATURE

Genetics is currently one of the most exciting intellectual fields. Progress is coming thick and fast, much like it did with nuclear physics in its day. But instead of going into current advances, we are going to look at classical genetics. This is stuff that has pretty much been on the shelf for fifty years and more, so if it is important, everyone should know about it already. 

If you look at a living tissue with a microscope, you will see that it contains a lot of little units called cells. 

There is a class of chemicals called "dyes" that are colored and chemically are acids or bases (alkalis). Acids combine with bases. If you stain a cell properly with dyes, you will see that each contains a nucleus (no not confuse it with the nucleus of an atom) that has a lot of acid in it surrounded by a cytoplasm that is alkaline. There is a thin membrane around the whole cell and in certain plants a wall around the membrane.

Now much of the information that is required for the existence of life is coded in the acids in the nuclei. The rest of the information exists in cytoplasm and membrane, and the nucleus does not have the information to make the membrane or everything in the cytoplasm; to make the membrane and many things in the cytoplasm, one must have membrane and cytoplasm from a parent cell, the cell the individual cell in question came from. It is the study of the information in the nucleus that is the study of classical genetics.

Information in the nucleus is coded in a chemical called "deoxyribonucleic acid" or DNA. We now know that DNA is a long double helix that contains a series of bases, the sequence of which encodes the information.

When it comes time for a cell to divide, the DNA clumps up into rods called chromosomes. Each chromosome then divides into two identical ones. One of each pair goes one side of the nucleus, the other to the other side. Then the nucleus divides. Then the cell divides, each daughter cell inheriting a full set of the DNA. Before the new cells divide, each will make a faithful copy of the DNA.

Thus each cell in the organism starts out with the same DNA information as all the other cells. Small errors in the copying process are called "mutations."

In humans, there are forty six chromosomes. Forty four of these are paired, exactly the same size and shape. Two others, "X" and "Y", are not paired, the X being much the larger. These two determine the sex of the offspring. We will not be concerned with them now. 

When the chromosomes form up, they do so as easily recognized pairs. It is as pairs that they divide, and one pair goes to one new nucleus, the other pair to the other. 

For there to be a new individual, something else must happen. This is called "reduction division." In the mother, say, a certain specialized cell will divide twice without copying any information. The result is four daughter cells each with a single chromosome out of each pair. This new kind of cell with reduced information is an egg. The male produces a sperm by the same process. When sperm joins egg, the quantity of information is restored. The pooled information is then preserved (barring mutations) in subsequent cell divisions as the new organism develops and lives.

Before going on with genetics, we'll skip ahead and talk about some simple immunology. Suppose a bacterium gets into the human body. The body will recognize the bacterium as foreign and will take steps to destroy it. The way the body does this is to recognize certain features on the surface of the bacterium called "antigens." Of course the body itself has a host of its own antigens, but by some wonderful means it has made a catalogue of its own antigens. Any antigen that is recognized as self is ignored. All others are attacked.

The attack consists, among other things, of fabricating "antibodies" that will bind to the foreign antigen and initiate things like having a specialized cell come up and eat the bacterium. It takes a little time to make the antibodies and mobilize the response. That is one reason a common cold must run its course. The body has to recognize the new virus and then tailor make suitable antibodies to run the virus down.

Some people have antigens on the surface of their red cells that carry the label "A." Under most circumstances this is of no consequence. The A antigen is just another in the long catalogue of known and ignored antigens for that person. Suppose a person is bleeding to death and needs a blood transfusion, and suppose that person does not have the A antigen.

The A antigen is a very strong one and is widely distributed in nature. All of us are exposed to it many times. If we carry the antigen, we ignore it when it shows up. Otherwise we probably have good antibodies ready to fight it.

So the person who receives the A containing red blood cells, if he lacks the A antigen himself, will destroy those red blood ells. They do him no good and the released cell contents do a lot of harm. For this reason, it is important to know the blood types involved before starting a transfusion.

Whether a person has A antigen on his red blood cells depends on his DNA. There is a gene for the A antigen. 

The word "gene" is used as if it had two meanings. Just like the word "area code" in a phone number has two meanings. Area code may just mean the place in the number where the code sits: the first three digits. Or it may mean a specific number, such as 212 for New York, or 803 for South Carolina, or 904 or 813 in Florida. So we use two terms for gene. We say "locus" for the location of the gene in the chromosome, and we say "allele" for the particular code that resides in that locus.

The DNA in any one chromosome is a single long string, much longer than the tightly packed chromosome you can see. In fact, if you strung all your DNA together, it would stretch out to be about six feet long. Well at some one spot on all those forty six strings of DNA, there is a locus for the A antigen on the red cells. Actually, there are two loci, because you will remember that each chromosome has a twin. If there is an allele at either of those loci that says "put A antigen on red blood cells," or if there are alleles on both that say it, the person will have the A antigen.

There is another allele that can go on the same locus. It codes for the "B" antigen. And there is at least third that codes for 

"Don't bother with an antigen just now."

So there are people with three types of blood, considering only these major groups. There are type A blood, type B blood, type AB that make both antigens, and there is a type O that makes neither. 

There is another important genetic locus for blood type. It is the Rh or "Rhesus" locus named after the kind of monkey where the antigen was first found. A person can be "Rh positive" meaning that the person has the allele that instructs the body to put the Rh antigen on his red cells, or can be "Rh negative" and have an allele that does not insert the antigen. Actually it is more complicated, but we will simply distinguish between positive and negative, as that is the medically significant difference. The Rh locus is different from the ABO locus. It either sits on a different chromosome from the ABO locus or far away on the same chromosome. It is inherited independently from the other locus.

During reduction division, something happens we haven't mentioned. When a pair of chromosomes gets together, they twist around each other tightly. In so doing, they may break and then rejoin. This is called "crossing over." Generally, when two loci are on different chromosomes, which allele you get from your mother at one locus has no bearing on which you get at the other locus. On the other hand, if the two loci are next each other, they stay together unless a break has occurred to produce crossing over at just that point.

For instance, there are several loci for eye color, and they are all close to each other on one chromosome. You can have a brown eye allele or a blue eye allele at any one locus. If all the alleles are blue eye allele you can expect to have blue eyes. If a lot of them are brown eye alleles, you can expect to have brown eyes. If a child has one parent that has all brown eye alleles and another parent with all blue eye alleles, that child will be brown eyed. If you could look at the child's chromosomes closely enough, you would see that one chromosome had all blue eye alleles and the twin chromosome all brown eye alleles. 

Now assume a little incest; the child grows up and marries a sibling (you can see why these experiments are not generally done with people). Each parent in the new generation will now pass on either a string of brown eye alleles or a string of blue eye alleles to each child in the new generation. Assuming a large number of children, about one quarter of them will get the brown eye string from each parent and be brown eyed. A half will get one brown eye string and one blue eye string and again be brown eyed. Only a quarter will get two blue eye strings and be blue eyed. 

But if you continue the process for many generations, the strings will start to break up. You may get chromosomes that have some blue eye alleles and some brown eye alleles. If the person has a pair of chromosomes with just a few brown eye alleles between them, that person may have eyes neither brown nor blue but some shade of hazel. 

So closely linked alleles get inherited together usually but not always. Distant alleles, where there is a lot of chance of breaks between the two, and alleles on different chromosomes get inherited independently.

The Rh locus and the ABO locus are not closely linked.

Depending on whether a person has an Rh positive allele (or two) or not, that person's red blood cells will or will not carry the Rh positive antigen.

The Rh positive antibody is not so strong nor so widely found as the A antigen or B antigen. Under most circumstances, the Rh antigen causes no problem, but not under all circumstances.

Trouble arises when a woman who is Rh negative has a developing fetus that is Rh positive. This can happen if the fetus has inherited the Rh positive allele from the father. 

When a woman is pregnant, the fetus gets its nutrition and oxygen from an organ called a placenta that is attached to the wall of the mother's uterus and to the umbilical cord of the fetus. In the placenta, the maternal and fetal circulation are brought closely into association so that oxygen and nutrients can be carried to the fetus and CO2 and waste returned to the mother. There is no gross mixing of the blood, and the fetus and mother may have different blood types.

A certain amount of leakage of red blood cells can occur. If the fetus and mother have the same blood type, the red cells just go on doing their job of carrying oxygen. If the fetal cells carry an A or a B antigen that the mother does not carry, the maternal antibodies make short work of the fetal cells that cross the placenta, and there is no further harm.

But if the fetal cells carry the Rh antigen, they will incite a response in the mother that will destroy them. And the antibodies put out against the Rh antigen are smaller than those for A or B antigen. The anti Rh antibodies are able to cross the placenta in substantial amount.

The result of this is that fetal red blood cells begin to be destroyed. The fetus can stand to lose a few, but if the destruction goes beyond a certain level, the fetus becomes anemic. Lacking enough red cells to provide adequate tissue oxygen, the fetus flogs its heart into ever greater effort. The anemia becoming severe enough, the circulation fails and the fetus becomes edematous. As the red cells break up, they release their hemoglobin, which acts as a poison to the brain. If the fetus survives to be born alive, there is a crisis. In a mild case it may recover completely. In a more sever case, the infant may die or may survive with permanent severe brain damage.

Modern medicine can prevent and to a certain degree treat these complications of Rh incompatibility. I have asked at the University of Florida Medical School, and the records there reveal no case with a bad outcome for some years. On the other hand, things have been much worse in the recent past. I have a friend who confidently informs that in an institution for the mentally handicapped where she works (not in this state) the majority of the people cared for there are there only because of Rh incompatibility.

Let me emphasize that. Within living memory, more than half all children suffering from severe brain damage have suffered because of this one genetic problem. It has done more harm than all (yes all) other genetic problems combined.

As was mentioned, it takes time for an immune response to be mounted, and the Rh antigen is not a particularly strong one. The result is that an Rh negative woman will probably not damage her first Rh positive child. But as the number of children increases, and in bygone years families were very large, the chance of damage goes up and up.

Tragically, although for many years it has been possible completely and reliably to prevent the problem, the means has not been employed. If Rh positive men were only to mate with Rh positive women, they would kill no babies. Simple as that. And yet comparing blood types is not and never has been a part of standard courtship. People compare tastes and backgrounds. People even inquire about astrologic signs for goodness sake. But people do not inquire about something as vital, something until recently as horrendously dangerous, as blood type.

Before going on to talk about the potential impact of all these babies devastated by Rh incompatibility, let us consider a few other genetic diseases for perspective.

It is possible to have a gene that is vital to life. Consider a locus where the wrong allele, just one allele on one locus on one chromosome, was lethal in infancy. Such an allele could never become widespread, because as soon as it arose by mutation it would be eliminated. 

Consider a gene in which just one allele on one locus is lethal but not until adulthood. Such a gene exists and produces a disease called Huntington's disease. The arithmetic for this unhappy disease is that if your parent is found to have it, you have an even chance of having it yourself, and if you do, each of your children has the same chance. The disease is rare, but has been traced back for centuries. Best to know a little about your intended's grandparents.

Consider a gene in which one bad allele on one locus is harmless but if you have two bad alleles, one on each locus of the two twin chromosomes, there is disease. Such diseases exist. One is called mucoviscidosis. The mucous becomes so thick that it damages certain organs like the lungs and pancreas. Until recently, mucoviscidosis was uniformly fatal, although modern medicine now provides many exceptions.

The odd thing is that the allele for mucoviscidosis has not died out. If having two can prevent you from having offspring, having one may do no harm but may harm some of your offspring. Over the millennia, those who were free of it would be at a distinct advantage and the allele should have been eliminated. It has been suggested that there is some advantage to having one allele, even though two is bad. What that advantage might be, no one has any idea. 

Similar in genetic behavior is an allele for a disease called sickle cell anemia. This allele codes for hemoglobin that is different by only one amino acid from the normal. That's no more difference than a single word in a longish paragraph. The sickle cell hemoglobin is able, under conditions of local oxygen starvation, to crystallize and distort the red cell, so that it is likely to break up or to clog capillaries. 

One allele does little harm. Two alleles produces a painful disease that untreated is devastating. But this time, there is a theory as to why the allele has persisted. It is believed that a little bit of the abnormal hemoglobin provides a problem for the malaria parasite. So people with one allele can survive malaria more often than can people with only the more common normal allele.

Discussions of sickle cell disease often wind up with some statement to the effect that we do not know how many alleles there are that are beneficial in a single dose but harmful in double dose.

Maybe we don't, but we can make a pretty good guess. Think about it. In order for a population to survive, the average female must be able to bear more than two children who will survive to adulthood. Say three at a modest minimum. Introduce an allele like the sickle cell allele, and say that in order to do maximum good it must occupy half of the loci in the population. That means that one fourth of all infants born will have two alleles for the abnormal hemoglobin and will not survive to reproduce. If things are to balance, an equal number must die of malaria: all of those with normal hemoglobin. There go another quarter of live births, and now she must bear six children for the population to survive. Introduce just one more locus that has two alleles that work the same way and the number she must have goes up to twelve.

The New England Puritans, who sort of wrote the book on fecundity (You though Puritanical meant not sexy? Sorry.), produced babies at that rate, and perhaps other populations could. But a third locus? No. Not even Yankees could keep up.

What do exist in large numbers are alleles for which one is harmless but two are harmful. Many of the loci along the chromosomes carry information about how to make important biological compounds, proteins say. If there is an allele that is a total wreck and codes nonsense, it at least does no harm. A sound counterpart may be able to make plenty alone. The organism does well and the useless allele gets a free ride until the day it finds itself pared with a copy of itself. At that point the organism is eliminated along with both copies of the bad allele.

Since mutations are always happening, there is pressure on the gene pool of the breeding population to get rid of bad mutations (and almost all mutations are bad). The only effective way to do this is to have them pared with other bad mutations. In other words, at equilibrium mutations into the system must equal twice genetic deaths out of the system. 

One can postpone some of these deaths by increasing the size of the gene pool by population growth or by breeding with a new and different population. But make no mistake. This does nothing to clean up the gene pool. It only postpones the suffering to a later date. And obviously, neither population growth nor cross breeding can continue for many generations.

There is another problem with cross breeding, and that is the evolutionary one. Perhaps you think you do not believe in evolution, but you probably do if you understand it. Evolution consists of two things: inheritable variation and natural selection. If you do not believe in inheritable variation, please tell me if it is possible to tell a poodle from a spaniel. If you say it is not, it is going to be hard to talk to you. If you say there is variation but it is not inherited, tell me why environmental steps you will take to make the puppy of two spaniels grow up a poodle. If you can manage it, it is going to be hard for me to talk at all.

Artificial selection goes on all the time. That is what live stock breeders and pet breeders are up to. Can nature do the same thing? Can nature provide weather that is so cold that only certain individual animals survive and pass on their long hair or thick fat so that their offspring are better adapted to cold than those of animals that have never encountered cold? If you say no, you have a lot of talking to do. 

If you say evolution can happen, but does not account for everything, for instance does not yet account for the fact that we still have mucoviscidosis, then I will hold my peace.

On the smallest scale, evolution is the competition of different alleles for space on the loci of the chromosomes of some species. For instance suppose there is a locus for a vital step in the development of the eye in a fish. In most species of fish, loss of sight would be a handicap and an allele that is vital to eye development would be far more common than one that prevents it. For fish that always lived in caves, the eye would be useless, and worse it would be a place that would be subject to injury. Then the allele that prevented eye development might become the dominant one. 

On a larger scale, there will be competition for different patterns of alleles. Suppose there is a certain kind of bird that lives in a wide variety of habitats. In some areas, there are many pine cones. Birds in that area benefit by having the combination of alleles that gives them long bills to pluck out the seeds and at the same time the digestion that can get food value out of those seeds. Birds in other parts of the range find few or no pine cones and are better off with a different pattern of alleles, perhaps better tuned to plucking berries. Depending on such factors as which kind of habitat is more common, the species may ultimately drift one way or the other.

There is, of course, a way to have it both ways. Suppose the pine cone birds are outnumbered but doing rather well and have assembled the alleles they need to let them exploit their niche, but they cannot make much use of them because of the constant for-them-undesirable competing alleles of berry birds. If the pine cone birds can manage to make some simple adjustment, such as genes for distinctive feathers in the males and a taste for such feathers in the females, they can isolate themselves genetically from the others. Then both the pine cone birds and the berry birds can get on with their improvements without being genetically held back by the needs of the others.

This is a way a new species can arise. It benefits both kinds of bird. And now you know why so many birds have funny feathers. 

Of course the separation may come first. Imagine a mountain range covered with a species of animal. The sea rises and the mountain range becomes an archipelago of small islands. The little animals cannot get from island to island, so over a very long time they become different species. If the islands offer very different habitats, the reason for the divergence of the populations into different species is obvious; each is evolving to exploit a different niche. 

But even if the habitats offer identical environments, the populations will still diverge, because evolution is still going on. 

Consider: what is the most important thing to a allele on a locus? What one thing most strongly affects its chances of surviving over the years? Whether the organism is sitting on an exploding atom bomb. Right. But suppose the allele has a fair chance. The most important thing in its environment is the allele in the locus next it on the chromosome. For a long time, perhaps for centuries, until a chromosome break occurs exactly between the two, those two alleles will be yoked. If they can function together as effective teammates, they have a chance. If not, both are doomed.

Next in importance are all the other alleles in the organism and all the alleles in the gene pool of the breeding group. They must all be able to work together. It is here that the greatest pressure exists. The environment might forgive birds of a wide range of head sizes, but if the bird's body cannot support that head or if the head is too small to eat enough to feed the body, there is no future.

Since most of the survival pressure is at an internal, that is to say at a genetic compatibility level, most of the evolution must be at that level. There is no perfect living thing. Therefore there is always improvement to be made. So if two populations are separated for a long period of time, they will spend that time by going ahead with genetic improvements. The chances are absurdly low that the steps made by one population will be the path trod by the other. The only thing one can confidently expect is that at the end of the time both will be, from a genetic standpoint, better.

If at the end of that time, the species are brought back together, the cross breed will be worse off genetically. Obviously it will be worse off than its immediate parents since it will have a set a alleles that has never been tested. A set that arose not by selection but by mixing two groups that have been evolving, however slowly, in different directions.

It has been suggested that one reason so many Americans have bad teeth is not from eating too much candy, which can cause cavities but should not cause crooked teeth, but because there is so much genetic mixing. Jaw size is not determined by the same loci as tooth size. If the two do not match, either the powerful jaw will be breaking teeth or the big teeth will be overcrowded in the little jaw.

In fact, the cross breed will probably be worse than the original species before the separation. There is no substitute for selective pressure to tune up a gene pool. The longer the separation, the worse the cross. Horses and donkeys, long separated, can have viable offspring called mules. Mules are wonderful animals in lots of ways, but they cannot have offspring themselves. Genetically they are a dead end. With longer separation, there cannot be viable offspring at all.

So in our example, if the land rises again and the animals can interbreed again, a number of things may happen. Any very small population interbreeding with a large neighbor will be eliminated because a large proportion of the offspring of the smaller group will be disadvantaged crossbreeds which will not have many offspring. The largest populations may mix to become something less fit than the original population. Some groups may manage not to mix and will be able to keep whatever progress they have made. And, yes, in the exceptional case, there may be a few cases where genes are brought into contact that would not have been brought into contact under other circumstances and possibly by chance the new combination will be an advantage. That will be rare.

That is the evolutionary problem with cross breeding. It would be pressing the definition of genetic disease to the point of absurdity to say that any crossbreed was a victim of genetic disease even if that crossbreed is at a mild evolutionary disadvantage.

And it is quite true that there are loci for which one good allele will produce a good organism but two bad ones will produce no viable organism, and cross breeding might reduce the coincidence of such bad genes for a time. But it is also absurd to say that such deaths are a genetic disease. The number of mutations coming into the population must equal the number of deaths caused by mutations. That is an inevitable consequence of having genes.

It is only a bad thing when it makes somebody unhappy.

It may be going on all the time, this elimination of bad mutations. Most are probably eliminated by some gene repair mechanism and never get into the population at all. Those bad mutations that do arrive probably mostly hang around harmless until they get matched up in a cell with another bad allele at the same locus and the cell cannot survive. If this is in a species where the mother has a whole clutch of fertilized eggs, the missing ones will not produce a problem. In humans, where there are usually only one or two eggs fertilized at a time, if the fertilized egg cannot survive there is simply no pregnancy.

It is not rare for healthy women to take a few months to become pregnant. It may just be that it takes that long to turn up a gene combination that doesn't have a lethal pair. That is thought of as a limitation on fertility. It is not genetic disease. 

There is genetic disease when the investment has been made by the parents in bringing a new being into the world, but that being suffers some disease because of its genes.

By that definition, Rh incompatibility kills more infants than all other genetic diseases combined.

That statement could be softened by saying that we are learning more about genetics, so there are always more and more genetic diseases found. It could be softened by saying that modern medicine, as long as we can keep it, can often prevent the ravages of Rh incompatibility. It could be softened by saying that there are large parts of the world where almost everyone is Rh positive and they probably don't have much problem there.

But finally, it is very hard statement. That is an enormous amount of human tragedy. Over the years, it probably means more loss of dearly wanted otherwise healthy infants than the entire average population of the world many times over. 

Because Rh incompatibility disease is a cruelly inefficient way of changing the gene pool. Think about it. For a baby to be lost to this process, it must have a mother who has two alleles which code for Rh negative. Therefore the baby will have one Rh negative allele. It must have one Rh positive encoding allele to be Rh positive itself. So every time an Rh negative allele is destroyed, so is an Rh positive one.

If the overwhelming majority of the population is Rh positive, the negative allele will tend to be eliminated. If the overwhelming majority is Rh negative, the positive allele will tend to be eliminated, but slowly in each case. In the end, excepting modern medicine, any one gene pool must wind up all one way or the other, but at terrible cost.

So far, everything we have said is well established and well known or ought to be. Some serious writers still are puzzled by why peacocks have such big tails, but a moment's thought should have made it clear. Some people still say "inbreeding" in a tone that suggests it is a problem of the same magnitude as the cross breeding that introduced Rh incompatibility. Again a moment's thought and a few well known facts should have changed that. So far, we have kept close to what is understood in essence and gone no more than a step into speculation. We will now speculate with some enthusiasm.

One last fact: Most humans are Rh positive. Rh negative people are not scattered at random. Instead, there are islands, areas of greater incidence of Rh negative against a general background of Rh positive. Those who study this field believe, and we will accept, that since the mixture is unstable, either Rh positive is driving out Rh negative or the reverse. Since one or the other must have arisen by a mutation, and since mutations are rare and in this case have a poor chance of getting established against a differing background, it is too much to ask of chance to say that each island is a place where Rh negative arose and became established. Instead, Rh positive arose once, became established, is now the dominant allele, and is in the process of driving out Rh negative. Only small islands of Rh negative survive against a rising tide of Rh positive.

What is the story? How did this Rh positive allele become established and what has been its impact? This is not the story  of humanity, only of one allele. And every allele has its own story. We will follow only one, and that only by guess.

So once, very long ago, the whole of humanity was Rh negative. Every time an Rh positive allele arose by mutation, it was quickly eliminated. Then once, just once a very long time ago, it was not eliminated. Perhaps the mutation occurred and first expressed itself in a woman in a very small tribe. She should by chance pass the mutation on to just half her children. But half is only the most likely number. She had a fifty percent chance of passing it on each time she had a child, and she had a small but not impossible chance of passing it on to each of a large number of children. It is by no means far fetched that she passed it on to most of her children. 

Assume that, by some chance, the Rh positive allele was passed on so much more often than the Rh negative allele that it became by far the more common allele in that small tribe. After that, given that it was a small, isolated tribe and assuming no more rare coincidences and assuming very large families and a short life span, the Rh negative allele would rather quickly be eliminated from the tribe.

It is believed that this or something like this actually did happen far, far in the past.

For the time being there was no problem. Humans were distributed as a large number of small tribes, rarely coming into contact with other tribes. One tribe carried only Rh positive alleles. All the others carried only Rh negative ones. As long as there was no contact between the two, there were no deaths from Rh incompatibility. But we must speculate that sooner or later the Rh positive tribe came into contact with an Rh negative one, and they interbred.

When that happened, disaster struck. The first few babies were healthy, but later babies - as the Rh negative mothers developed antibodies against the Rh positive antigen - infants death rates rose very high. Infant survival, as always, was vital to the tribe's own survival. In that remote age, any tribe's existence was always perilous. A rash of dead babies was a catastrophe that had to be avoided at all cost.

In order to survive, the Rh positive tribe would have to develop a rule. The rule was: Do not mingle with strangers. Specifically, do not mate with strangers.

This rule is entirely rational under the circumstances and would have been very effective. In fact, the rule would have been so good that, had it been implemented fully and consistently, there might never have been a problem with Rh incompatibility and an enormous amount of human grief and suffering would have been avoided.

Although the first rule was not kept perfectly, it must have been taken very seriously indeed.

Now we have spoken of humanity as a number of small tribes at the time. But suddenly there are two meanings of the same word. Originally, the tribe was just a bunch that hung out together and did things together. Although it may usually have been an extended family, that was not necessarily so. New members might join and there be no problem.

The new, the Rh positive tribe, was an extended family, but more it was a specific group of people. There was, as it were, a list. There was a roster, a role. If your name was not on that list, you were not welcome. The cost of welcoming you might be dead babies. Many, many dead babies. This exclusive tribe had to learn and learn well to be hostile to others. That may have never happened before.

Hostility toward members of other groups has not exactly died out over the years. But there was a time when, if it had not existed, it would have to have been invented. I suggest it probably was invented then and just for one reason: survival. 

Like many inventions, the idea of an exclusive tribe found uses far beyond the original purpose. For one thing, the tribe could develop a consistent pattern of rules of behavior and expectations, little challenged by outside suggestions. This might have led to more efficient cooperation. Everyone had a better idea what the other person was going to do next.

There would be a parallel advantage at a genetic level. Like the scarlet plumage of the flamingo, the exclusiveness of the tribe would make it possible for evolution to proceed in some locally desirable direction without having to drag along the gene pool of every group the tribe might occasionally come into contact with.

The exclusive tribe would also have made it possible (probably at some much later date) to invent warfare, whether that invention was an advantage or not.

But war is an aberration. The rule is not to hate or destroy outsiders but rather to avoid them. Occasionally people such as John Brown and Charles Manson have tried to start a race war in the United States. They never succeed. Despite some tension, the will to destroy is not there for any substantial number of people. The will to avoid is different.

The will to avoid is so strong that the sight of a young man and a young woman of obviously different background together is as shocking as the sight of a person being injured. What one's reflexes respond to (and by now almost everyone has such reflexes) is the expectation of dead babies - lots and lots of dead babies. To a certain extent that expectation is still justified; given wealth and modern medicine, the damage can be minimized, but neither wealth nor modern medicine will be available to everyone for all time to come. What may endure, and what has endured, is the ability to recognize tribes. Destroy that ability and the resulting line of increased deaths may go on for thousands of years, just as it has in the past. Terrible though such losses are in a rich society, they will be much worse if the future is at times no more affluent than the past. 

So the first and greatest impact of the presence of the Rh positive allele and the damage it causes was the invention of the exclusive tribe.

No doubt other things followed directly from that. For one thing, the emergence of tribal gods can be understood. The fact was that there was a mysterious force that wreaked terrible punishment on the tribe if the rule of exclusion was violated. In order to be able to refer to that force, the force had to be given a name. As the original tribe grew and then broke up into smaller ones, it would have been impossible to know whether a newly encountered tribe was Rh positive and safe or Rh negative and dangerous. So each tribe had to be considered to have its own mysterious force and its own name for that force. 

The development of a polytheistic religion may thus not have started as an attempt to harness natural forces generally or to deal with questions of death, immortality or ethical behavior. It may simply have started as a survival strategy. Different names for the special force for each tribe simply reinforced each tribe's specialness. Tying the name to some artifact or animal or natural object would have been a simple aid to the memory.

Rules of behavior that affected the tribe's welfare, which would be almost anything an individual did, would be tied to the force that attended the tribe, to the name of that force and to its image or symbol. If two tribes were at a later date to merge successfully, both of their symbols would be kept and the beginning of a pantheon of gods would have been accomplished.

The second impact of the emergence of an Rh positive tribe would have been a second rule: mate once for life. It would have been obvious to the most casual observer that when both the positive and negative alleles were in the tribe that certain couples could have lots of good babies and certain couples might have one or two and then never another one that lived. Remember that producing healthy babies would have been a matter of the utmost importance, perhaps as critical as food supply. It was clearly in a tribe's best interest not to break up a couple that was doing well in that regard. Keeping them together was an entirely rational goal.

As for couples that were producing damaged babies, it would have been less rational to keep them together. It would have been better to have broken them up and have each seek another mate. 

But it is understandable that they should be encouraged to stay together. After all, who would want to mate with a proven loser?

A third impact would have been a disproportionate emphasis on the first born. Since Rh incompatibility rarely strikes the first time a woman is pregnant, it taking some time for her to build up antibodies against the antigen, a woman is fairly well assured of at least one good baby. In general terms, even if this mysterious force is going to rain horror on a couple, it does not do so with the first born. 

This restraint by the force has evoked different responses in different tribes. In some cultures at some times in history, it has been the first born son that inherited any prestige, power or wealth that a family had accumulated. In other cultures, the first born has been killed; pre-Columbian Indians in Florida made a regular practice of sacrificing a woman's first child.

A fourth impact, corollary to the importance of the first born, would have been a disproportionate emphasis on female virginity. To this day, there are otherwise rational adults who take the attitude that it is not as bad for a male to be promiscuous as for a woman to be promiscuous. That makes, of course, no sense whatever. If doing something is wrong and it takes two people cooperating to do it, then both are equally wrong. Full stop. No two ways about it. Yet there are those who would have it otherwise, particularly with young people.

In the context of Rh incompatibility, however, it makes a kind of sense. Since a woman's first born may be her only chance at a good baby, she should choose her first mate only with the greatest care and with the blessing of the community. For the male, that is not true; his tenth child has as good a chance as his first. 

The fifth impact of Rh incompatibility on an Rh positive tribe is a little harder to trace. Suppose the tribe has already learned the first rule: do not mingle with strangers. And suppose an Rh negative male meets the Rh positive tribe, and the rule is broken; he is accepted as a member. If he takes a mate from the tribe, she being Rh positive, they may have any number of children and there will be no incompatibility problem. 

But suppose it is an Rh negative woman who is admitted to the tribe. Since all the males in the tribe are not only Rh positive but carry Rh positive alleles on both loci, all of her children will be Rh positive. In all probability, after a very few sound children, the rest will be brain damaged or dead.

So who will be blamed? The woman will be blamed, because she was the outsider, and the first and most important rule is to shun the outsider; she was already suspect. Her tragedy only confirms the tribe's expectation. She is denied social status and blamed for the bad luck. So the fifth rule is that the woman is always to blame. Women are reflexly relegated to inferior social status.

And to this day, when professionals get together and talk about Rh incompatibility, they will refer to "Rh negative woman and their babies." They do not refer to "Rh positive men and their babies," even though everyone in the field knows full well that it is just as much the father's genes and the mother's that is the cause of the problem.

And there may have been a sixth impact. This, of course, is more questionable because it depends on the existence of effects already supposed. In a group, there is often an individual that has more influence than the others. There is a dominant member. This is not limited to humans; many animals that move in groups will have pecking order with an individual at the top that can impose its will on the others. Tribes may have been like that all along, and the Rh positive tribe would have been no exception. 

If the exclusive tribe had a dominant member, it would likely have been a male after the development of an inferior status for women. If that male was sufficiently imposing, the tribe would begin to refer to him by the same name as it referred to itself. He would then be associated with the mysterious force, the blessing of which was so crucial to the tribe's own survival. So support of the tribe would have become indistinguishable from the support of this hero, chief, king or whatever.

Thus the Rh positive tribe would have become hierarchical. There would have been a top rank of the chief and those closest to him, and the rest would have been happy to take orders. In this, the tribe would have been different from a herd of animals with a dominant member. Among the animals, the ranking has to be maintained by the energy of the dominant member. Among members of the exclusive tribe, all members would be eager to glorify their chief, because in so doing they would reinforce the tribe's own identity, the identity so important to all.

Clearly there is an opportunity for runaway positive feed back here. If the peacock's tail evolved along with the peahen's appreciation of that tail as an identifying signal, later generations of pea fowl might evolve tails far in excess of what served any useful purpose. So if the tribe developed a name and then a chief along with loyalty to that name and chief, that loyalty might have developed to excessive behavior. The purple robes of the king are not the invention of the king; they are the invention of those who wish to look on the king with awe. The willingness of armed men to do the will of the king even to the extent of doing great cruelty or risking great danger is not the result of some kingly force he alone has or because they are afraid of him, but because they already believe in the validity of the tribe and thus the validity of the will of the hero who represents that tribe.

So we think that the impact of Rh positive alleles is to give rise to tribes that are exclusive, that may be war-like, that may have some tribal god, that emphasize mating for life, revere the first born, emphasize female virginity, relegate women to an inferior social status and that elevate some member to the status of king. 

Do any of those things sound familiar? It seems like a lot from just one gene, doesn't it?

And yet behind that impact lies the life and death of an enormous number of infants, more than have died from all other genetic causes combined.

Because the system broke down. The world no longer consists of tribes, some Rh positive, some Rh negative, that refuse to interbreed. Although some of the conventions that were meant to prevent it have survived, the alleles have become mixed in the population, and that has entailed an enormous amount of wasted human life.

All those deaths have been caused by cross breeding. So think twice next time someone proposes that cross breeding is good.

Spoor of the Master Builders

 From the tip of Scotland to the valley of the Nile are stone structures of great size, great sophistication and great age.

I remember as a child hearing from the Old Testament glorious old tales of good and ill, and reflecting what a pity it was that all of those people were gone. Assyrians, Babylonians, Egyptians, Hittite, Israelites, Philistines, where were they? The actors in this incredible drama, wafted away with the dust of time. Imagine my delight when I learned that there were still Jews. Some lived in my very town. I felt privileged to know them and still feel so. 

Sometimes when I have thought about Stonehenge, that great megalithic monument on Salisbury plain in England, I have thought it likewise a pity that the builders had vanished, that they had left not even a literature or their names or likenesses of their faces for us. I have wished I had a time machine that would let me see them at their work, to see what they looked like and how they moved. Or better, some magical device that would let me move among them unrecognized, to find out what they were like and how they thought. 

Of course it was impossible. The time was too long. The vast gray stone surfaces gave no hint of the faces of their builders, nor of the spirit that moved them. Color photographs? A brief heart to heart talk as if between friends? It was not to be conceived.

And yet ... and yet ...

Life has a way of bringing answers. Edgar Allen Poe wrote a couplet when be was still a teenager. "All we sought to know is known, and all we sought to keep has flown." It is a sentiment of despair rather than triumph that life thrusts the truth upon us even as it tears our dreams away. But if truth is all we are to have in the end, so be it. There are worse things. There are no better things. What do we know?

The purpose of building Stonehenge remains an enigma. Perhaps the walls of Jericho are older, but those are city walls built of brick. Old though Jericho is, the purpose of its walls seems clear enough. But Stonehenge is no wall and gives neither shelter against an invader nor shelter against the weather. It seems clear that the alignment of the structure has something to do with astronomical positions. But that does not quite explain why so much effort went into building something that has no obvious purpose. It does tell us that the builders were versed in astronomy, and they thought that observing the sky was important enough to incorporate such observations into their great building plans.

There is another clue. Colin Renfrew has calculated that certain stages in the building of something like Stonehenge and more the great monument called Avebury would have required the contribution of at least half of what Britain had at the time to provide the resources. In other words, all of Britain was able to cooperate on such a project. That implies two things. First, they had by the time of the building become one single unified people, able to share their mysterious purpose. Second, much the same, they lived in mutual peace and harmony. There are massive fortifications the ancient Britons built, so they were subject to outside attack, but they did not expend resources on fighting each other. 

Their community was extensive in time as it was in space. Avebury was begun at least as early as 4200 BC and was still being worked by 2750 BC. Stonehenge was begun by about that time and not completed before 1850 BC. 

Suddenly our target has become a lot larger. Instead of looking at a single group of people raising huge sandstone blocks on a single afternoon in Salisbury, we are looking at the entirety of Britain over a period of thousands of years. They were a unified people. See them once and you have seen them all.

Now it is true that over that time there are archeological changes. Different technologies and different styles came and went. But since major monuments still held people's interest, it seems simplest to believe that immigration was limited and that basically the same people stayed in place and active all that time.

It was probably not until the Celts with their iron came in about 550 BC that the society began to unravel, although the great megalithic buildings had not been improved then for a long time. From that point the great builders appear to have vanished. But it was not so long ago. The Greeks had enjoyed their republic for more than a century. Pythagoras had formulated his great equation. Judah had fallen to the Persians. We know names and faces, actual events that were happening among people who kept records. 

Where did they come from, the shadowy builders of the megalithic monuments? Surprisingly, there seems to be an answer to that question. Some forty thousand years BC, the last great ice age was ending. The glaciers were retreating across Europe, and bands of mammoth hunters followed the retreating ice. Around that time, the English Channel opened between the British Isles and the rest of Europe. The hunters isolated by the separation of the land became the Britons and ultimately became the builders. So now our target has become large indeed. The people we are looking for stayed in about the same place from 40,000 BC to 500 BC. 

Given such a scope of time and given the wonderfully fertile land, what did they accomplish? We have already mentioned that they build spectacular monuments the purpose of which we can only guess and that they build great ramparts for the all too obvious purpose of defense. They did some other things. 

One of the remarkable things about the Minoan civilization in the Mediterranean, a group that preceded the classical Greeks, is a palace complex that contains a flush toilet. There is an arrangement of pipes that conducts running water to go under a suitable chair and then to convey waste out away from the palace. One palace, nay one entire town, with one flush toilet. Obviously most of the people dealt with waste in a more direct and traditional way.

But in northern Scotland, during the time we speak of, there was built an entire village in which every house had a flush toilet. A stream was diverted into the town, divided into little brooks that ran to each dwelling and then the emerging sewage brought back together and channeled to go out to sea. No only was everyone in town served, but it was done long before the Minoans.

Another thing they did was to build the first identifiable road. In a place now called Fengate, a wooden causeway was built through a bog to establish communication with a little island. 

The Stonehenge structure incorporates astronomical observations. The Newgrange monument, even older, marks the winter solstice at sunrise by permitting light to flash into a chamber deep within the hollow hill. This is the first astronomical observation that was recorded in a way that is obvious to us now. 

If you fly over southern England at certain times of the year, they say you can look down at the rolling hills of what are now large sheep pastures and see in the grass a quilted pattern of small squares where the grass changes color slightly from square to square. They are clearly evidence for agriculture going on long ago, and they are called "Celtic fields," but it is thought that they date to before the time of the Celts. So another accomplishment was achieving a system of agriculture that was stable over such a long time that the fertility of the soil reflects it thousands of years later.

But they did not invent agriculture. It was developed elsewhere. In fact, even the setting up of the megaliths did not start in Britain but in Brittany, just across the Channel in France. There stand not only the first but the largest of the megalithic stones.

It was not only stones that were used on an impressive scale. Excavations have revealed post holes that suggest a hall with wooden uprights that were yards in diameter. Unless, as seems unlikely, the great logs were shipped in from elsewhere, the mighty forests that yielded the wood grew right along side the people who ultimately cut them for timber, for at the time people entered the land they were following the retreating glacier over open grassland.

These things they did, these things they built. And then they vanished, leaving no literature to guide us as to their thoughts and purposes. The trail grows cold, but there are some things we can trace.

For one thing the great monolithic period neither began nor ended in Britain. It began, it would seem, in Brittany, spreading rapidly into Ireland and then Great Britain and then extending south and east until it reached Egypt. 

No need to speak of Egypt in her glory. Stones she set in place must be sawn apart to be moved in this day, as we have lost her technology. Her art, her writing, her artifacts of great antiquity survive today in great quantity. The megalithic tradition can be seen, too, in the alignment of some of her monuments with astronomical observations. Also, although the great pyramids are thought of as tombs, not all have been discovered to contain burials. Like Newgrange, Stonehenge and Avebury, their actual purpose remains something of a mystery.

Although the vigorous Egyptian art portrays in part a polytheistic set of gods, there was another religious principle in ancient Egypt. We understand that according to their tradition, when a person died he was judged by a god as to how his life had been led, and this judgement had implications for his future. There at a stroke we see not only the idea of a just god and of a heaven, but of the whole idea of religion being the business of the individual. The Egyptian religion was not just another tribal cult with a set of rules designed for the convenience of the tribe and the god and the chief of that tribe. For the first identifiable time, individual conduct and individual destiny become central.

Centuries later, with the teachings of Zoroaster, these principles were to have a tremendous affirmation, to the extent of denying the polytheistic deities. Through the Zoroastrians, those ideas entered Christianity and remain current now.

Although it is clear that megalithic technology and science reached Egypt and more (for the "St. Ives" riddle set in Ireland has been discovered in an ancient Egyptian papyrus, the wrong answer laboriously calculated out), there is no unambiguous evidence that the notion of divine judgement after death came from the same source. The megalithic builders did not leave us a written literature.

Ancient Egypt gave enormous inspiration to ancient Greece. The architectural and artistic parallels are very strong. And there are elements of architecture that are still traceable to the old builders. For instance the pillars of the Parthanon of Athens are subtly barrel shaped, as are the largest pillars of Stonehenge. 

Evidently ancient Greece was in contact with ancient Britain about this time; there are jars of classical Greek origin discovered in archaeologic digs on the south coast of England. At one time, the most obvious proof of bronze age contact between the cultures was the fact that tin, necessary to the production of bronze, was only known to be available in Cornwall. Ancient tin mines have been discovered now nearer the eastern Mediterranean, so that line of reasoning is no longer solid. 

The Greeks were diligent writers and if there were significant contact, it should have been reported. The only plausible account is Plato's account of Atlantis which he describes as an ancient fallen land, source of many splendid ideas, surrounded by white and red walls, about the size of the British Isles and located in the Atlantic. Whether Britain, ancient indeed and the source of ideas at least in astronomy and architecture, with her white cliffs and dark cliffs and her ancient stone ramparts on the coast fills that description is again ambiguous. 

Some serious scholars identify Atlantis with the Minoan civilization. It seems odd that the Greeks, a seafaring race, would make the mistake of placing Crete in the Atlantic. But it makes little difference; there seems ample evidence for contact between Minoans and the bronze age Britons. Both seem to have been cooperative rather than warlike peoples. The Minoans were the first after the Britons to pick up the flush toilet. At the Newgrange structure of Ireland, there is in the chamber illuminated by the winter solstice light trick a stone bowl large enough to take a bath in. A very similar bowl stands in the Minoan palace just at the entrance of a chamber lined with bright white gypsum. The purpose remains a mystery, but the parallel is quite obvious. 

On one point, Plato was right. By his time, ancient Britain had fallen. The Celts had arrived with their iron and their tribal gods, and the British Isles would never again be united at peace. 

Many indeed were the triumphs of Greece. One of the most remarkable was the creation of the republic. For the first recorded time, people voted for their government. Whatever the party line of the official pagan religion, it was obvious to those who voted that existence of the tribe was the work of people, not of gods. This gave rise to the possibility of the division of church and state, an idea we think of as nothing if not modern. Whether this was a local brainstorm or whether it was imported from the north is not only not known; it is only just possible. 

By this time a pattern has become clear. We grope around and find an energetic empire (they do happen from time to time), try to show it had contact with the people we are interested in (and empires tend to get into everything), find something we like that looks new (and an empire is going to produce a lot of stuff, good and bad) and then say "Hey, look." Maybe it's a little more honest if we admit what we are doing. But following a cold trail is never fun. And now the trail is cold indeed. Five centuries BC and the people, after forty thousand years, have vanished like Atlantis sunk beneath the sea.

The great Persian empire, unless its Zoroastrian religion is an exception, demonstrates no contact with Britain. The empire of Alexander did not even reach north. 

The next plausible empire is that of Rome. She was cruel, vigorous, enormously well organized. Her flush toilets really worked, for a change. In the east her expansion was blocked by the Persians. To the south her advance was stopped by the Sahara and to the west the wild Atlantic. Rome looked north.

Julius Caesar conquered Gaul, what we call France, in a series of campaigns initially thinly disguised as protection of the natives. In his conquest, Caesar kept notes, particularly describing the people he was warring against. These Gauls, or Celts, or French whatever you want to call them had a series of gods that more or less paralleled those of the Romans and Greeks. But they also had teachers called Druids.

Druids had sort of the place of priests. They seem to have held oak groves and mistletoe sacred. They participated in cruel human sacrifices, and they came from, or studied in Britain. There is a whiff of a scent. They learned their material in Britain. Could it be? Could there still have been even in Roman times a tradition still hanging on from the megalithic peoples, written off five long centuries before? 

Could we but turn to the writings of the Druids, we might find a clue. But writings there are none. The Romans challenged them, asking why they did not write some of their wisdom down. The reply was that training the memory was so important that they did not want to record things for fear the memory be neglected. I do not find that a good answer. In the absence of documentation, there is no proof that the memory is right. Muslims commit the entire Koran to memory, and they have it written, too.

The scent drifts away. The trail goes cold again.

But the Romans pressed on, entering Britain and rolling back tribes of Gauls just as Gauls had been crushed in France. At last, far in the north, they met the Picts and the Scots. The 

Scots were another Celtic tribe. But the Picts. The Picts are thought to be a Neolithic tribe.

Suddenly the trail is hot again. Fire hot. A Neolithic tribe? No, never. THE Neolithic tribe. For the builders were one people, and finding them once, you have found them all. And the Romans never conquered them. Instead they built a wall, Hadrian's Wall, all the way across the north of Britain. Such a work had not been done in the British Isles since the Black Pigs Dike was built around Ulster in northern Ireland against the Celts in the south of Ireland. 

The Romans give us the first recorded statement attributed to a Scot. Referring to the Romans, the Scot said: They make a desert, and they call it peace. The tune, the image pattern is unmistakably Latin, but that statement came from a man who was of the people or knew well the people who had lived together in peace in Britain for untold thousands of years, who had farmed so intensively to support themselves that their fields are visible thousands of years after abandonment. I should not be surprised if the Roman's version is the distillation of a half hour of breathless outrage. 

Hadrian's Wall was built, no doubt, by local conscripted labor but built on a scale that the ancient builders had employed ages before. If you take a walk along it, for it is still in pretty good shape, and inquire in a little museum along the way, you may find among the archeological finds things that look like modern shoe soles, rather oversized safety pins and little squares of cloth the legionnaires used to clean themselves. Yes, they used wash cloths. Perhaps the wash cloth can be found elsewhere in the remains of the Roman Empire, but I have never seen them. It smells local, though, if you remember that the first town with flush toilets had been built long before but not far away.

Rome made a lasting change in religion, as had other empires. Rome's contribution was Christianity as an officially sanctioned faith. The man who made it so, Constantine, had been in Britain, in fact in York, hard by Hadrian's wall and the Picts.

The Romans withdrew, became top heavy and underwent mitosis, dividing into an eastern empire centered on Constantinople, whither Constantine had moved his capital, and a western empire centered on Rome eternal. And on August 24, 410 AD, Alaric sacked Rome eternal. The western empire reverted to pagan polytheism. But it was not long to remain so. There was another dawn in the north.

A few Christian monks remained in Ireland, and under the energetic leadership of Columba in the sixth century, Ulster was converted to Christianity and the reconversion of the rest of Europe was begun. Columba was a Pict.

The hunt is in full cry. Follow the Pict, and you are following the builders. At some point, the Picts of Scotland decided to give up their culture and language, still unrecorded, and join the Scots as a single people. But the Picts survived for centuries in Ulster. In fact it was not until the 1300's that a brother of Robert the Bruce of Scotland, setting out to conquer Ireland, destroyed and subjugated the last Pictish independent power. It seems unfair, a mere six hundred years ago, they were present: language, people and government intact after forty thousand years. Now gone. Now the stuff of speculation, of wishful thinking, of folklore. The giants, perhaps or the fairies. The almost supernatural builders who never recorded their thoughts. The peaceable ones when left alone but almost unvanquishable when attacked. Who started many a major change in the world and who never left behind an idol they had used as a god, only their enigmatic stones.

There was yet another religious revolution to come out of Britain. The Reformation is supposed to have started in Germany under the guidance of Martin Luther in the fifteen hundreds. But it was anticipated by two centuries. In the century the Picts fell, a man named William of Ockham, Doctor Invincibilis, came to Germany from England. He at one point accused the pope of heresy on a fair number of points, taught that "the real is individual" (in this century that has been called existentialism), and as a corollary taught that the simplest explanation is the preferred explanation (still the best argument against superstitions). Whether Ockham had any contact with Picts, then in their twilight, is an open question. But by the time of his death they, too, were gone, last seen in the lowlands of Scotland and in Ulster.

The trail falls cold again. But it does not vanish altogether. It is said that between 1040 and 1745, warfare along the border between Scotland and England was almost incessant. It was particularly bitter because of the mass murders that accompanied successes on either side. And it was prolonged because the border people seemed to accept neither the British nor Scottish crown for very long and some accepted neither. It would seem that although the Picts could be killed, they could not be digested. 

And in the mid seventeen hundreds, people migrated in great numbers from the lowlands of Scotland and northern Ireland to the American colonies. Arriving, they were called the Scotch Irish. Their origin is routinely referred to as "a mixture." And they are often thought of as the fiercest of fighters, even Robert E. Lee pointing them out as stubborn in defense and headlong in offence. Tall, thin, poor, proud, indomitable, sensuous, permissive, such things the Scotch Irish have been called. But of those attributes, which are Pict and which Scot? For that matter, how much of the border troubles was their doing and how much was what molded them? How much of their character was Anglo Saxon or Viking? How much French Huguenot or Dutch? 

They did some remarkable things, these Scotch Irish. They spread rapidly through the land. They rebelled against the king, and for once it really worked. They built the first major world power republic since Rome. They produced more music than the rest of the English speaking world combined. You can find them to this very day, clean, proud and energetic. Tending to think they are poor even when they are not.

But the builders? What of them? Surely the Scotch Irish include at least a few of their descendants, but unraveling the threads seemed impossible for years. If the Black Pigs Dike was built by Picts to defend Ulster, surely the Picts were swarthy. Yet the highest concentration of red hair is in Scotland and Ireland, so perhaps they were Picts. The Picts should have been big because they started out as mammoth hunters. The Picts should have been small because they spent thousands of years in an agricultural community with a population that saturated the environment. They should be peaceful because they never invaded anyone, save on a brief raid. They should be warriors because they were good at it when need arose. They should have been disorganized because they were a primitive people; more than once Confederate soldiers when ordered to retreat simply refused. They should have been very organized because it is said of the Confederate army that it moved always on the battle field as if on parade.

And so the trail ended for some years. There was a tale by Conan Doyle in which during a desperate battle an English knight had ridden out to meet a champion from the French army. The French knight was unseated. The English knight never drew rein but went on with couched lance against the entire French army, and for a long time one could see the tiny speck of commotion he caused going on and on. So with the Pict. One sees the turbulence but cannot make out the story.

Then a few years ago, I flipped open a copy of Scientific American. (Cavalli-Sforza. November,1991.) An article on populations included a map showing the distribution of Rh positive and Rh negative blood types. Just about the whole world excluding the Western Hemisphere was included.

There were two tales of interest on the map, one general and one specific.

The general tale is that of the spread of the Rh positive allele through the world. It is high drama, with much of adventure and much of sadness.

About three hundred thousand years ago, humans arose in the form of the Neanderthal people. About one hundred thousand years ago, thoroughly modern looking people emerged called the Cro-Magnon people. Forty thousand years ago, the British Isles were cut off from the European continent, and about that time the Aborigines entered Australia. Between forty thousand and about five thousand years ago, people introduced agriculture and domesticated the horse. There also arose the Indo-European language group in which languages are closely related. For instance "madre," "mamma," "mater," and "Mutter" mean "mother" in different languages. They were once the same language, and the people who spoke that language have been called "Aryans"; they began to diversify during that same period, forty to five thousand years ago.

A single glance at the map shows that you can dismiss from your mind the notion of "mixture" as characterizing this group or that. Everybody is a mixture. 

A glance at the map shows that the vast majority of the human species is Rh positive. In fact the majority of every large group of people is Rh positive, every race, every nation. There are groups with a relatively high proportion of Rh negativity, and they tend to live in isolated pockets. Thus, since breeding between people with differing Rh makeup is lethal to infants, one group is driving the other to extinction. It is not plausible that an allele so deadly should have arisen simultaneously and gotten established in multiple places. Therefore the Rh negative allele arose first and is losing, so the article said.

So the map tells us that the original human type was Rh negative, now being replaced. 

The map, in broad stoke, shows a gradient. In Japan and Australia, more that 99 percent of the population is Rh positive. The proportion of Rh positive drops as you sweep east to west across the Eurasian land mass. I understand (although the map does not show) that natives of the Americas are also strongly Rh positive. West of India, there is another gradient, the strongest Rh positive concentration being in the south and falling again as you sweep north. The lowest Rh positive (and thus highest Rh negative) concentration is around where France meets Spain. There, among the Basques, the Rh negative incidence is over 25 percent. Of course, since it takes two Rh negative alleles to make an Rh negative person, but only at least one to make an Rh positive person, the number if Rh negative alleles among the Basques may be greater than the number of Rh positives. In other words, most of their genetic makeup may be Rh negative. So you see the process, though far advanced, is far from complete.

So the second thing the map tells us is that this Rh positive allele arose, almost surely in the far east of Asia and has been pressing westward a long time.

How long?

My brother points out that the last Neanderthals petered out in about the same locations as the remaining pockets of Rh negative. He suggests that the Neanderthals were Rh negative and Rh positive is a mark of the Cro-Magnon. I do not know. It seems quite possible he is right. But it seems very unlikely that the mutation that gave rise to the Rh positive allele happened among the Neanderthal, among whom it spread long before they disappeared, leaving the Cro-Magnon. Most of us today look a lot alike and look very different from the Neanderthal. Such parallel evolution does not seem possible.

So the Rh positive allele arose no later than a hundred thousand years ago. 

Now Australia was settled forty thousand years ago, and has been relatively isolated until recently. Almost all the Aborigines there are Rh positive. So a latest date of forty thousand years ago can be set. That is still a very long time ago.

Next comes a surprise. The idea of race turns out to be a bit of a misconception.

Consider, for most of the past two thousand years, Europeans generally thought that health depended on the balance of four humors. The humors were thought to be blood, phlegm, black bile and yellow bile. Health was some neutral balance.

Races are referred to as red Indians, white Caucasians, black Africans, yellow Asiatics and the rest some neutral shade of brown. Well blood is kind of red and phlegm generally white. It seems like too much of a coincidence that our ideas of race just happen to coincide with ancient (and utterly discredited) ideas of health.

A glance at the map of Rh types blows the idea of color coded races right out of the discussion. If anyone is a pure strain, it is the Australian Aborigines. And if anyone is brown, it is they. So much for balance. The other purest race is the Japanese, yellow by convention. Yet they are also almost pure Rh positive. So some time before forty thousand years ago, the ancestors of the Japanese and the ancestors of the Aborigines were a single extended family sitting around a single campfire (all right, I don't know when fire comes in), and the rest of the world was already populated with Rh negative peoples.

The red Indians and the India Indians also derive from that same family and virtually from no one else of the many bands that roamed the planet in those far off days. The same holds true for black Africans. They, too, peered at the coals that night, perhaps plotting the death of some nearby mammoth, while half a world away, other families went about their business at daybreak.

Perhaps you have been convinced that Asians are lightly built and gifted at academics and Africans are more robust and have other interests. I am not convinced; athletic games and academic studies are too much tied up with tribal identity to permit simple analysis. Even if such differences exist they are purely superficial and cosmetic. 

And to a first approximation, the same story holds true for a large proportion of what is referred to as the "white" race. Their lineage, too, mostly goes back to that same camp.

The purest of the Rh positive races have distinctive coloration: black hair and brown eyes. But that is not true of all. Iceland, just about pure Viking, pure Teutonic, is also just about pure Rh positive. They tend to be blond and blue eyed. It would seem that the Germanic peoples and even the Celts were Rh positive.

It was an incredible accomplishment for one band so to conquer a planet already inhabited. Agriculture, the Aryan expansion, the horse, writing we can decipher, the Teutonic expansion, the Huns, the Goths, they are but bumps on the line of this massive growth. What made this accomplishment possible? I rather think it was a high degree of mutual loyalty and the mutual trust such loyalty made possible.

The map shows a number of little islands of rather high Rh negativity. The highest proportion is among the Basques, greater than 25% Rh negative. There are places where about 25% are negative. The largest numerically are an area of central and eastern Europe: eastern Germany, Poland, Austria and some neighbors including part of Russia. There is a small pocket around Bergen in Norway. There are three tiny enclaves along the south rim of the Sahara desert, north of Nigeria. 

To say that the Basques are thus related to the Poles is to miss the point entirely. Except for later admixture of Rh positives, the Basques and the Poles are more different from each other than the Tamils of Ceylon are different from the Aborigines of Australia, than the American Indian from the African. The Rh negative people had emerged, diversified and spread out long before the Rh positive, else there would be none left today.

It may make sense to ask, what are Rh positive people like, for they are all descended from the same person who lived between forty and one hundred thousand years ago. It makes less sense to ask, what are Rh negative people like, because they spread out and diversified a hundred thousand years ago or more. But one can reasonably ask, what is this or that Rh negative group of people like.

Which brings us to the specific tale the map tells. The rate of Rh negative people in Scotland and Northern Ireland is very high. It is higher than in Ireland or England. Higher that in France or Scandinavia, excluding that little spot around Bergen. What of the master builders? With a hiss and a whisper come the words, "Still alive." The electrifying denouement of the chase.

If Scotland and Northern Ireland carry a higher concentration of Rh negative than their neighbors, then they are not a mixture of those neighbors. Of course they are mixed WITH their neighbors; everybody is some sort of mixture. But there is some different underlying line, unique to the group. It is not Viking, Anglo-Saxon, Norman or Dutch. Those are all Teutonic tribes and Rh positive. It is not Celt, Gaelic, Gaul, they survive in almost pure strain in Wales and Brittany and they are no more Rh negative than anyone around. There is no one else. They must be the builders after all.

First let us do a quick plausibility check. Does this smell right? Could it be so?

The builders were most conspicuously engineers and scientists. 

Has Scotland produced engineers and scientists? Yes, and very conspicuously. Northern Ireland is industrial although the rest of Ireland is agricultural.

The builders built the first flush toilets. Northern Ireland is said to be the cleanest industrial country in the world.

The Druids thought training the mind was important. Scotland boasts a very high literacy rate (I have been told one hundred percent, but I doubt that) and the best universities in the world.

The builders left essentially no pictures or idols, although the ability to do so had long existed. The Scots and northern Irish tend to be Protestant and to produce fewer pictures of God, Christ and holy men than the other Christian sects and other religions.

The builders go back to a time before nations existed. The Scots and Northern Irish show no sign of wanting to have a country of their own. The Scots, yes, but not to include Ulster. The Scotch Irish have never shown a desire to have a country exclusively their own.

Any of these facts could be questioned and any of the coincidences might be put down to economic and historical factors. Present habits might have come with immigrants and not the builders. But the scent seems right. It is worth pursuing. And at last we have a clear trail to pursue. We have a test of what is most ancient. The builders were Rh negative.

FINAL STALK

The British, particularly of Scotland and Northern Ireland, are the descendants of those who built Stonehenge and the other megalithic monuments and were Rh negative and of those who came later and were Rh positive. They have dwelt together for thousands of years, for centuries not knowing there was any difference at all, unmindful that there were two great lineages.

The Scotch Irish of the United States are in large measure of the same descent.

It would be no surprise if over the generations, the two groups had interbred so totally that the Rh negative alleles were scattered at random in the population. In that case, Rh negative people would not be different in any other way from their kin, their friends and their neighbors. Oh there might be minimal differences that could be attributed directly to Rh incompatibility problems, but such differences would be rather obvious and immediate. In case the alleles were scattered at random, about half the British population in question would carry one Rh positive allele and one Rh negative. Any consequences would be present in every family, every neighborhood.

But it is not necessarily so.

Since time immemorial, private decisions have been made at hearth and beside hedgerow, in proper parlor and merry festival. The decisions have been the answers to the recurring question, "Is this to be my mate?" If those decisions have been made without any correlation with Rh factor, then yes, the alleles must be scattered at random.

But it is possible, just possible, that the master builders have bred true. Perhaps they have by some signal or clue sought each other out, even though they had no idea who they were and were ignorant of their Rh status.

If they bred true, they might have carried with them some traits they still hold in common, their attitude toward things or their appearances. 

If differences persist, we might be able to discover some of them by asking the right questions of a number of people and seeing if any answers correlated with Rh type. 

That makes three "maybes" in a row. The idea that we can come out with an answer is almost far fetched.

But reasoning the other direction is much more sound. If there are things that correlate the being Rh negative, then there is a very strong presumption that they reflect the nature of the original Rh negative tribe. Any other group will have a somewhat lower incidence of the Rh negative. Environments will be about the same; Rh negative people are mostly treated exactly the same as Rh positive, because few know the Rh status and fewer care.

Thus in fact it becomes possible to find out if the builders have bred true, and if so, to go among them as friends and learn things one learns from friends. All that is needed is a questionnaire that asks some questions and a few hundred helpful people who have among their number a fair proportion of Scotch Irish and who know their blood type. 

There is in theory a more direct way. It is or soon will be possible to determine by laboratory test whether an Rh positive person has two Rh positive alleles or only one. Using that test, it will be possible to divide the population into three groups: those with one Rh positive allele, those with two and those with none. It will then be a simple matter of arithmetic to decide whether the Rh alleles are or are not scattered at random among the population in question. Although such a survey will be objective and unambiguous, it will only give the degree to which the populations have merged; it will give us nothing else.

The questionnaire becomes a time machine. If it works it carries the mind back five thousand years and more to an afternoon when the great stones were going up.

After some years of wishing, I got the opportunity in 1993 when most of the entering class of Winthrop College was willing to fill out the questionnaire. I cannot express my appreciation enough; the nature of the matter meant they had no idea at all what the questionnaire was getting at. I am sure it seemed most odd indeed.

Be mindful, I make no suggestion as to whether these things are genetically influenced. If there is a correlation, it is just as real if it is cultural or if it is genetic. The question is only whether a correlation exists.

The questionnaire contained 71 questions. Certain things I did not ask. For instance race seemed irrelevant. All races are Rh positive. This omission turned out to be a blunder.

I did not pursue courage, loyalty, intelligence or basic health, did not ask about criminal record or insanity. One does not ask such things of friends and publish the results.

I did ask some demographic questions. It would be nice to know that the respondents had British ancestors and to know that they did not come from different areas with highish rates of Rh negativity, specifically Basque country, Norway around Bergen, Austria, East Europe and Russia or the Sahara rim north of Nigeria. It seems, however, that people were looking for a question on race and used the demographic questions as a chance to specify race. I did not think there were as many Basques in all of South Carolina as there were who checked "Basque." And as for those who checked "north of Nigeria" it hardly seemed there were that many people in the entire Sahara. I exaggerate, but I had to discard the seven questions.

I asked age, although it is irrelevant to the point. But not all the respondents were from the same freshman class, and had there been a correlation between age and Rh status, it would have indicated something was going on other than what we were looking for.

I asked about twenty questions on general physical appearance, things you might notice about friends: eye color, build, whether the upper lip would curl up against the nose and so forth. Eye color would be critical. If Rh negative people had not bred true, they would probably have a lot of hazel eyes. Eyes mostly blue or mostly brown would suggest there were also other things that had persisted.

Of course I asked blood type. 

There were also about thirty questions on tastes and preferences. 

I asked whether they preferred to engage in art or to watch someone else do it. Whether they were high spirited, or had intense feeling. Some observer had pointed out that Picts tended to be demonstrative.

I asked about team sports versus individual sports; if Rh positive people really are group minded, perhaps they would prefer team sports more. I asked whether they thought of themselves as independent, whether they preferred working at a craft or being in the military. Whether they preferred to stay within the rules or to change the rules.

I asked about whether they preferred sunny or rainy days; the Picts were for thousands of years subject to raids from the sea. They might have developed a fondness for dreary days that would keep the Vikings away. Those Vikings that settled in the land might have brought a fondness for boats, so I asked about that. 

I asked who had more authority, men or women and whether their families were matriarchal or patriarchal, whether everyone was really equal; perhaps the Rh positive people had a pattern of male dominance. 

I asked about working with wood and machinery; the Picts seem to have enjoyed building things. I asked if they preferred things that were natural or mechanical. 

I asked whether they liked to work for someone else or have someone work for them, whether they preferred to have the government unite us in our efforts or leave us to seek our own goals, whether they thought of themselves as individuals or a members of a tribe, nation, race, family or other group; again this tested for the clannishness that may or may not mark Rh positive people. 

I asked about art, whether they preferred bold art or elegant art, whether they liked music with a strong beat, whether they liked sweet music, whether they were wistful, whether they spent more time looking at the clouds or looking at the earth, whether they liked to get new things or keep old, whether they had the same religion as their ancestors; no reason, I just wanted to know. 

The Neanderthals used one stone tool that did a lot of things. Later peoples had highly specialized tools. I asked whether they preferred general tools or specific ones.

Robert E. Lee had suggested the Scotch Irish were bold as well as defiant and stubborn. I asked about these things and about whether the people answering preferred to close in and finish a fight or stand back and look for an opening. (This, of course, is a totally different issue from whether they liked to fight in the first place.) I asked if they liked to finish a job once started or whether they would rather have a routine. 

If Rh positive people have strong group loyalties, they may think of things in terms of groups of people. I asked if they thought of a neighborhood as a group of people or a group of streets.

I asked if they were kind. I asked whether it was more important to understand life or to enjoy it. I asked which was more important, work or leisure. Again, there was no underlying theory there.

Five thousand years ago, the builders of Newgrange celebrated Christmas, or at least the winter solstice. I asked whether they liked astronomy. I asked whether certain days of the year were special. It seemed only reasonable to ask about places too. 

The megalithic builders were farmers. The horse was introduced by later people. I asked whether they preferred working in a garden to working with animals.

Some observer suggested that the Scotch Irish insisted that things be useful; even if something's primary purpose was to be beautiful, it should still be useful. I asked about that.

A few years ago someone did a study of different countries trying to decide who was happiest. Scotland and Ireland turned out to be right at the top. So I asked about that.

Before going on to look at the results, I should point out that these are self-reported characteristics. Do not take them very seriously. The question that can be answered firmly is not exactly what the builders are like, but whether they are still among us, still to some extent different although unrecognized. 

Some years ago, I had occasion to interview a man I had reason to believe had lung cancer. I asked him whether he had a cough. He said no. A few minutes later, he hacked and coughed and harked up something from his lungs. 

I said, "I thought you said you didn't have a cough."

"I don't."

"But you coughed just now."

"Cough? That was no cough. That was just a kind of a clearance. That wasn't a REAL cough."

Perhaps he did not have a cough, but I resolved to keep at least on open mind on the matter. Do so, too.

VIEW HALLOO

900 questionnaires were sent. 625 returned. 384 had been answered unambiguously and included blood type. 59 indicated Rh negative, or about 15%. This is a less than what we would have expected. Either there has been substantial dilution or the number of infant deaths from Rh incompatibility has been shockingly high. 

Already before the computer analysis, it was evident that something was going on. Most of the questions were not to be answered with a simple yes or no, but provided a line of seven boxes, each containing a number, one through seven, to give some flexibility in the answer. Most people circled the number of their choice. Some made an X through it or blackened the box completely. Some circled more than one number.

Putting an X through the number presented a trivial but real difficulty in transcribing the numbers for the computer. The number was difficult to read. Of course it was easy enough to read, and one knew what the number was anyway, since it was between two others. Four people, however, had made a special effort to be understood. One had made X's in the box but beside the number. One had made checks in the box and beside the number. One had used a yellow highlighter. And one had occasionally checked more than one answer but then had included an explanatory note that made it clear what the answer should have been. 

Of the 4 people who thus took obvious special pains, 3 knew their blood type. All three were Rh negative. The chance of that would be less than four in a thousand. That would be a highly significant number had it been planned into the test. As it was not, it can only be considered as possibly real or a possible coincidence. But in all fairness, one should only permit one coincidence in a story. No more shrugs of the shoulders will be permitted. Oh, yes. There was one person who pointed out that her hair was auburn. That was not given as a choice in the hair color question: my mistake.

No strong correlations were expected. In a society in which Rh positive people and Rh negative people mix freely, they are going to have a lot in common. Also, whether any difference is genetic or environmental, there are expected to be overlaps because so many of the Rh positive people will carry an Rh negative allele. In fact, if we assume the alleles are mixed at random (and we are actually testing that notion, so don't assume it very long) then if 15% of the people are Rh negative, about 40% of the alleles are Rh negative, and 64 four percent of the population will have at least one Rh negative allele.

Assuming at least some degree of non-random mating, the proportion should actually be less.

I am indebted to Mari Wirfs, PhD., of Louisiana State University for doing the statistical analysis.

Looking at results of the thirty questions about tastes and preferences, we found no difference that was so significant that it would not have occurred in as many as one out of a hundred tests by chance. Indeed, there were no strong correlations, no one opinion that seemed clearly to be the choice of Rh negative people as opposed to Rh positive.

However, at the one in twenty level, the story was different. With less than forty questions asked, we should expect only about two in which Rh negative people differed from Rh positive people enough so that the likelihood of the differences in the answers arising by chance was one in twenty. In fact, there were seven.

Rh negative people among this population describe themselves as wistful less often than Rh positive people. They more commonly claim to like to work with machinery. They are more likely to prefer working with animals to working in a garden. They are less likely to describe themselves as kind than are their Rh positive classmates. They are more likely to want to change the rules when Rh positive people are happy to work within the rules. Rh negative people spend more time looking at the clouds compared with Rh positive people, who spend more time looking at the earth.

In all likelihood, 2 of those statements are false, and we do not have enough information to say which 2 without doing more testing. 

Looking at the specific answers in turn, I was a little surprised to find the Rh negative people to be not wistful. So much of music and art from Scotland and northern Ireland has a pleasant melancholy to it, I would had expected the opposite response. I should have known better. Wistful only means sad, and other evidence had already indicated that these would be happy people. 

The Rh negative people are more likely to like working with machinery. That is no surprise. Engineering is the one most obvious accomplishment of the megalithic builders. And their descendants continue to enjoy mechanical things. There is hardly a border in the world that does not have a community of smugglers that transports things across against the law. Smuggling illegal alcohol is not remarkable. But only Southern moonshiners developed high capacity, high compression, hard sprung automobiles to do their smuggling with. 

I had thought Rh negative people would have preferred gardening to working with animals as compared with Rh positive people. The horse was domesticated by Rh positive people. On the other hand, so was agriculture, and at an earlier time.

Rh negative people describe themselves less often as kind than do Rh positive people. Perhaps, then, the fact that they were conspicuously more helpful in the way they did the questionnaire was only a coincidence. Or maybe they just didn't mind letting me know they were smarter.

Rh negative people are more likely to want to change the rules. Well that certainly goes along with the way they handled the questionnaire. If, indeed, Rh negative people are less disposed to be members of tribes than Rh positive people, that would fit.

The Rh negative people seemed relatively more disposed to look at the clouds than at the earth. Perhaps they like clouds. Perhaps they are only generally more cheerful and are not made gloomy by clouds; perhaps the Rh positive people avoid looking at them.

The impression is of people tough minded, practical, aggressive, rebellious and cheerful. The implication is that the builders of the megalithic monuments were the same way but more so, their innate nature having been diluted and softened by exposure to others. By the same token, they have surely influenced those they have lived among, so that these characteristics should apply to the Scotch Irish generally. Even the Rh positive people should have the same characteristics if to a slightly lesser degree compared with other nationalities.

There were some other correlations that were just hints, but were not statistically significant. In case you are interested, here they are: physically, Rh negative people have more dimples, fewer freckles, upturned noses and long heads. By preference, they like rainy days, prefer the government to let us seek individual goals, think of themselves as individuals not as group members, think of neighborhoods as people rather than streets, have intense feelings, have the same religion as their ancestors, do not value any particular day more than any other, are bold, defiant, stubborn and happy.

Although none of these was alone statistically significant, the pattern looks much the same as the pattern for characteristics that were statistically significant. It seems to be the same toughmindedness, the same confidence, the same sense of joy.

Bear in mind that these last characteristics are not statistically significant. Any of them may simply be random scatter. For instance to suggest that Rh negative people are red haired but lack freckles stretches the imagination, and I suppose there is more than one other statistical fluke. 

As far as having the same religion as their ancestors, for Rh negative people, this would naturally have survival value. As a genetic minority, they would have tended to die at an increased rate when they interbred with Rh positive people, which meant just about anyone different in any way.

The question does arise as to whether their happiness correlates with whether they have the same religion as their ancestors. Indeed, there is a significant correlation between people who had the same religion as their ancestors and people who were happy. 

Those same people who had kept their religion, however, also tended strongly to play within the rules, to like to stay in the same place, preferred sunny days, thought their families were patriarchal, thought the government should unite us, thought of themselves as members of a group, and liked their art elegant rather than bold. In other words, they showed an entirely different and very strong pattern. Thus it is not true that Rh negative people simply are people who have survived with their Rh allele by sticking to their religion and not true that their other characteristics are a consequence of sticking to their religion. 

The Rh negative people are different for a different reason. They are different because they have always been different. 

Among all other tastes questioned, the attitudes of Rh negative people were not distinguishable from Rh positive people. Of course, if one sought farther afield, compared the Scotch Irish with strongly Rh positive groups like the Japanese and the Aborigines, other differences would no doubt emerge. The ones we have detected are the most robust.

Among physical characteristics, Rh negative people seemed to be just a little taller and a little leaner than their classmates. Their eyes were definitely blue, and their hair color was blond or red with at least one (I suppose you have guessed) auburn. Booty



Editor's note:

Since the last letter, the Hubble Space Telescope has been repaired. Those of you who have been with us a long time may remember that we had some doubts that the measurements of Fizeau were accurate. The fact that the telescope now functions well so seem to lend credence to the notion that wind has very little effect on light. With some relief (it would have thrown some other matters into doubt) we can now withdraw the question.

 Copyright April, 1994, WILD SURMISE Ed



 

 



Confederate cannon and submarine in New Orleans

MILD SURPRISE

Pulled from a deep sleep, I heard the exec say, "Got a guy who got poisoned with some cow tranquilizer." They had driven him in from a rural county something less than a couple hundred miles away. I went to see.

As I approached the room someone caught me by the elbow. "The dog had bit this man, and they were going to shoot it, but he said no, he'd rather knock it down with a tranquilizer gun, but he got it himself."

He was lying on a stretcher. Bad stomach cramps. Blood pressure okay except when he sat up and the bottom fell out of it. He looked awful. I asked what had happened.

"I was going after the dog out in a field. I'd borrowed this tranquilizer gun. The powder came in a little plastic tube. I spilled some on my hands. Somehow it got on my face. It tasted real bitter."

"What was it?"

"Cow tranquilizer."

"I mean what was in it? What was the chemical?"

"I don't know."

"Ever use the stuff before?"

"No."

I went out.

"Anybody know what was in that thing?"

No.

"Anybody bring the package?"

No.

"Call the town. Get somebody to find it."

They got in touch with the sheriff's department. After a bit I was called to the phone. A deputy identified himself.

"All right. We got the package right here."

"What does it say on it?"

"I don't know."

"Doesn't it have a label?"

"Yes, but it's lying on that side. I can't see the label."

"Well, turn it over."

"Turn ... it ... over? ... ?"

"Yes."

"Okay. Okay. We got it now."

"What does it say?"

He spelled it out. "N-i-c-o-t-i-n-e a-m-i-d-e."

Nicotine? "Are you sure? Does it say anything else?"

Yes then no.

"All right. Thanks. Goodbye." And wash your hands.

What did I know about animals and nicotine? Think. Years ago. Childhood. The zoo at Brookgreen Gardens. We would find cigarette butts lying around and feed them to the deer. The deer were gently appreciative, nothing more.

I looked up. "Isn't there some kind of poison control? Isn't there somebody somewhere who's supposed to be an expert on this sort of thing?"

"Yeah, Doc. It's us."

I had a fleeting thought of a cow reclining on one elbow sucking on a coffin nail. It just didn't click. "Well somebody in that county uses this stuff. Get on the phone. Find him. No I don't care if he doesn't know what to do either. I've just got to talk to somebody who's familiar with it."

They got busy. Think. Years later. Dog lab. Four of us. An unconscious dog. A pile of instruments. A bank of monitoring equipment. We are to inject acetyl choline into the dog and watch its pulse and blood pressure. Maybe we will see it do something like defecate on the table.

One of us calls, "I'll do the surgery and watch what happens to the dog."

"I'll set up the monitors, do the hookups and take readings."

"I'll track meds, do the dilutions and keep the records."

Harvard medical students are very aggressive.

"Well, what am I supposed to do?" I wanted to know.

Three pairs of clear, bright eyes drilled on me. "Your job is to find the acetyl choline." Of course. 

I looked around the room confirming that it might not be so easy. I stepped out the door of the lab. The hall not only exemplified hugeness, oldness, emptiness, hard use and cleanness, but demonstrated each quality to an extreme degree. Echoed a bit as you walked, too.

At the end of the hall was a small white refrigerator. I pulled open the door. It contained only a large Erlenmeyer flask full of what looked like water. In crayon were the letters, "ACh." 

It seemed extreme to go back with a half gallon of the stuff. We would only need drops. I poked around and found an open lab. There was a little beaker, not real clean. I found a discarded paper towel and wiped it out. Poured out a bit from the flask and went back to the others.

The beaker was removed by swift sure hands from my own. Dilutions began. Electronics did electronic sorts of things.

The blade slid.

Nerves are long skinny cells that send their signals along their length by an electrochemical process that depends on changing their cell membrane permeability to sodium and potassium and on the fact that the concentrations of sodium and potassium are different inside the cell from outside. 

When a nerve has to pass a signal to another nerve, it releases a chemical that the other nerve responds to. There are a number of such chemicals. One is adrenaline, another acetyl choline. The two tend to have opposite effects. Adrenaline tends to stimulate things that speed heart up. Acetyl choline tends to slow it down.

Acetyl choline also tends to lower the blood pressure, empty the bladder and rectum, cause pupils to constrict and get the intestines busy. Block acetyl choline effect with atropine, and much the opposite happens: the eyes dilate, the heart may speed, it may prove hard to empty the bladder and, suggesting that acetyl choline may have a central nervous system function as well, the person may begin to act a little weird.

There are two kinds of mushroom poisoning. Both act as if they exaggerate acetyl choline effect. One is called muscarine and is blocked by atropine. The other is something else and gives the same symptoms but is not so blocked. By convention, those effects of acetyl choline that are blocked by atropine are called muscarinic effects. Those that are not are called nicotinic effects. Among the nicotinic effects of acetyl choline are ordinary muscle contraction. Nicotine can mimic all the effects of acetyl choline. 

The flurry of activity in the lab had died. All eyes had turned on me again. "Yes."

"All right. Go ahead and inject your acetyl choline."

I accepted the offered syringe. I approached. To make it short, the dog went into convulsions, ejaculated and died.

Good thing we weren't learning on a person.

About the time the dog seemed lost, the professor entered the room, sized up our plight and performed a speedy heart massage. Acetyl choline is rapidly broken down. Soon the beast's heart was ticking again. We proceeded.

We asked the professor what had happened. It turns out I had found the stock solution for the entire college. It was some thousand times as concentrated as what we expected.

Dose is everything. 

I went in to look at the man who had got poisoned while trying to save his dog. Most of what was wrong with him looked like muscarinic effect. That should be blocked by ...

"Phone call, Doc."

I went.

He said, "Yes. We use it. You've got to get the dose right. If you do, the cow goes right down. If you don't use enough and it doesn't go down, then it just goes crazy, runs all over the place."

"All right."

"And Doc, if you use too much and kill the cow, you go up to it and cut a piece of meat out where the dart went in, and it tastes like a pack of old Chesterfields."

"Thanks."

Bingo. I went to the poison manual and looked up the dose of atropine.

The cramps went away. His blood pressure firmed up. He looked better. It was about time to tell him what had hit him. He gave me a good opportunity.

"Doc, can I have a cigarette?"

"No." 

M



