When I drive to Los Angeles, I have to cross over the San Andreas Fault.  This is a boundary between the main North American plate and a smaller plate that is carrying Los Angeles and San Diego slowly northward.  As the geologic plate that Los Angeles sits on slowly grinds northward, rocks are thrown upward and shockwaves are generated resulting in earthquakes and mountain ranges.

This maybe one reason why boundaries seem so important to me.  I spent most of my childhood near to this great boundary.  When I was six, we lived in the San Bernardino Valley.  I used to look out at the great mountains, some over 10,000 feet, thrown up by movements along the boundary between the two geologic plates.  One was carrying Los Angeles northward as it moved against the larger North American plate.

As I looked upward, I could see other boundaries.  The snowline would stand out white in the winter.  If you looked carefully, you might see the timberline where the forests gave out near the high peaks.

When we drove up the mountain roads, the coastal sage would gradually give way to yellow pine forest and then to sugar pine.  Years later I would read about the boundaries between these “life zones” in Jepson’s description of California plant life.

Boundaries were all around me.  There was the boundary created by the Sante Fe railroad.  Below the line traced by the railroad were places where the poorer families lived.  I was convinced that the children from these families were having much more fun than I was.  I desperately wanted to move to a place called “Pipeline Avenue,” much to the mortification of my father.

I soon learned that the most important boundaries were in the mind.  Catholic and Protestant, believer and non-believer.  Our school system still used a released time program that allowed children to leave school for purposes of religious instruction.  Some children didn’t go.  Some went to other churches.  Some were in parochial schools.

My favorite boundary was the line between reality and fantasy.  Few people had television in 1946 so I had to wait for the next Disney movie to play in our local theater to fully indulge in the transcendence of reality.  

It was only later as a graduate student in neurology and as a school psychologists that I discovered that some of these boundaries were the results of boundaries in the nervous system and in the brain.  The main mass of the brain is a structure called the “cerebrum.”  It is divided into right and left hemispheres.  The right hemisphere tends to be non-verbal and unfriendly.  The left hemisphere is verbal and more optimistic.

Everywhere there were boundaries.  There was the political boundary that divided California from Nevada.  My parents crossed that boundary because it was easier for them to get divorced and remarried on the Nevada side in the 1950s. 

 In 1950 my father took me to Mexico.  We crossed in to Arizona and then across the International Border at Nogales.  It those days there was a great contrast between life on the Spanish speaking Mexican side of the border and life on the English speaking Arizona side.

Boundaries have been important from the very beginning.  The big bang caused the rapid expansion of the boundary that divides our universe from what ever created it.  The boundary of our galaxy lies at the edge of the influence of its gravity.  The boundary of the solar system lies at the edge of the influence of the gravity of the Sun.

The surface of the earth is the boundary of its heavier constituents.  Lighter elements like oxygen can float above this boundary into the atmosphere.  There is a boundary in time between the point where oxygen produced by blue green algae in photosynthesis began to be concentrated enough in the atmosphere to kill the anaerobic bacteria.  These oxygen-hating microbes retreated from the surface of the earth.

Boundaries make us what we are.  Much of our thoughts and feelings is made of what plays out on the boundaries between the nerve cells.

Looking up at the boundaries in the mountains, looking out at the boundaries between the orange groves and lemon groves space out in a great green checkerboard, little did I realize how much the boundaries in my life would change.  In 1946 everything seemed stable, the war and the depression were over.  All would be good.

How wrong I was.  Little did I expect that boundaries would be driven right through my family.  Divorce would separate my father and mother.  Insanity would divide my father’s world from mine.  Suicide would leave my brother on the otherside of the gulf called “death.”

Boundaries were soon to run right through my community.  The divide between capitalist and communist would leave my great aunt and my third grade teacher on the wrong side of the great divide generated by the cold war.  The divide between Republican and Democrat and the triumph of Eisenhower would leave the old familiar New Deal of my earlier childhood on the wrong side of the divide between old and new.

Boundaries are very important in our modern way of life.  The national borders that isolate the United States from its neighbors also help preserve its economic wealth.  This was very true when my grandfather was a boy and high tariffs on foreign goods were the source of much of the federal governments wealth and the principle means of protecting American industry.  In those days the Republicans were in favor of high tariffs and strong federal governments and the Democrats were in favor of low tariffs and weak federal government.  Just the reverse of the way it is today.

The boundary between the old system and the new probably runs through World War I, when Woodrow Wilson attempted to develop a federal government that would pay a major role in international affairs and the Republicans opposed him.   

Boundaries run through time and run through space.  They run through ideas as well.  I first found out about that from talking to my grandmother about death.  She believed that people survived death that they had souls, spirits that could not be seen.  My Uncle, a medical student, did not agree with her.  Their disagreement was my first experience with the boundary line between faith and skepticism.

Latter on I would study biology just as my uncle had.  I remember his showing my what he was looking at in his microscope.  This was where I learned about boundaries in size: too small to be seen with your eyes but large enough to be seen under a microscope vs. large enough to see with your eyes.  Later I would teach a college class about the tiny things that crossed that boundary, a class called “microbiology.”

The cell membrane is a boundary that divides the living from the non-living.  If you dump olive oil in water it will not mix with the water.  It may have been oil and water mixtures like this that gave rise to the cell membranes that form the outer boundaries of living cells.  These cell membranes seem to be nothing but simple layers of lipid and protein.  Lipid is just a fancy name for the fatty substances that greasy things like olive oil and margarine are made of.  Protein is our fancy name for substances made of chains of amino acids that are the basic workhorses of body chemistry.  The genes we inherit from our parents are recipes for making different kinds of protein.

Life is all about boundaries.  Boundaries and the surfaces of the membranes that mark those boundaries are very important for life.  I remember my first college science class.  When you look at a piece of leaf or plant stem under a microscope you see lots of little compartments called “cells.”  But a plant cell is different from an animal cell.  In addition to the normal cell membrane boundary made of lipid and protein, a plant adds an additional boundary made of cellulose.  Cellulose is made of sugar strung in long chains.  Cellulose is woven by the cell into a structure called the “cell wall.”

