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1. Dead or Alive?

[image: ]


One of the most fundamental and intuitive distinctions that people make is between that which is alive and that which isn't alive. It’s fundamental in the sense that many of our beliefs and attitudes about things in the world are based upon it. We care about living things (at least some of them, some of the time) in a way that we don’t care about non-living things. We apply the distinction with little conscious reflection. If, for example, I were to say "the brick died," anyone would immediately recognize that I said something absurd. Bricks don't die, because only living things can die. Moreover, the brick isn't dead either, because to call something dead is to imply (logically) that it once was alive, and it died; so, calling a brick dead is equally absurd. We do sometimes use the cliché “dead as a doornail,” even though doornails were never alive, but the whole point of the cliché is to use absurdity to exaggerate the claim of deadness. People also say, "My car died," or "My computer died," and we understand them to be speaking figuratively. Nobody really needs to think about these things.

If the brick isn't alive, and it isn't dead either, then what is it? The brick is inanimate. Living things, then, are contrasted with dead things and inanimate things. All dead things are inanimate, but not all inanimate things are dead. "Inanimate" is a much more academic word than "dead." According to the Brown Corpus​[1] the word "dead" ranks 553 among the 2,000 most frequently used words in English. "Inanimate" isn't in the top 2,000 at all. This isn't really that surprising. Most of us can go for long stretches without ever using the word "inanimate." Since we are living things, we're interested in living things, and since dead things used to be living things, that interest extends to them as well. That change of state, from living to dead, is inherently noteworthy to us. In contrast, inanimate things just stay inanimate, so the fact that they are inanimate seldom calls for any comment. Inanimate stuff is just out there, the basic furniture of the universe, from one point of view.

1.1 The Breath of Life

There is, however, some vagueness in the term "inanimate." The online Oxford dictionary defines it as "not alive, especially not in the manner of animals and humans." That leaves some doubt about the status of plants, microbes, and other creatures that are neither animal nor human. Indeed, the adjective "animate," which is even more academic than "inanimate,"​[2] is generally only applied to animal life. The words "animate" and "inanimate" are both derived from the Latin word anima, meaning soul. And the Latin word itself is a cognate of the Greek anemoi, meaning wind, or breath, and that word is from the Proto-Indo-European root ane-, meaning breath. This exercise in etymology shows that there is a very ancient connection between the concepts of life and breath. This connection is most apparent in “animal” (Note the word root again!) life. When an animal stops breathing permanently, it's no longer alive. It's not just inanimate; it's dead, and the cessation of breath is the most obvious sign that this is so. Of course, as a result of scientific investigation into metabolic processes in all living things we now understand that all living things breathe in some sense. That is, those metabolic processes depend on the exchange of gases. I shall use “inanimate” to refer to anything that isn’t alive and never was alive. 

In the Hebrew Bible, the word ruach is used to refer to the animating force in living things and is often translated as “the breath of life.” In Genesis 7:22, for example, we read, 


Everything on dry land that had the breath of life in its nostrils died. So the Lord destroyed every living thing that was on the surface of the ground, including people, animals, creatures that creep along the ground, and birds of the sky.​[3] 


This usage appears to exclude plants, however. In fact, although the creation of plant life is described in Genesis 1:11 as occurring on the third day of Creation, the term "living creatures" isn't actually used until verse 20, describing the fifth day: "And God said, 'Let the waters swarm with swarms of living creatures, and let birds fly above the earth across the expanse of the heavens.'"​[4] The Hebrew term for "living creature" is nephesh chayyah. In Genesis 2:7, we read:


Then the Lord God formed the man of dust from the ground and breathed into his nostrils the breath of life, and the man became a living creature.


It's the same term, nepesh chayyah, used in Genesis 1:11 to refer to animal life. In some translations nephesh chayyah is rendered in English as "living soul" when applied to Adam. When applied to other animals it's just "living creature" but the Hebrew is the same in both cases. The word nephesh, like so many words in the Bible, has several meanings, but it is not used to refer to inanimate objects.​[5] At the most literal level, nephesh means throat or gullet, a part of the body associated with breath. To choke someone—to squeeze the throat—is also to cut off the breath. But in the Bible nephesh may also mean desire, as in Exodus 15:9: 


The enemy said, ‘I will chase, I will overtake, I will divide the spoil; my desire will be satisfied on them. I will draw my sword, my hand will destroy them.​[6]


The King James Version translates nephesh in this passage as lust; the general idea is the same. What is the connection between throat, breath, and desire? Living things, things that have breath in their throat, also have desires for as long as they are breathing. To be a "living, breathing" creature is to have desires. Like the ancient writer of Genesis, we associate desires with animal but not plant life.

Nephesh is also translated as soul, but not necessarily in the sense of the spiritual essence of a person. Rather, it's quite often used to refer to a person, just as we do with the English word "soul" when we say, "There are 150 souls on board the aircraft." Again, nephesh in the Hebrew Bible also refers to animals other than human beings, especially those "higher" animals that have been associated with human beings and their way of life, such as livestock animals, dogs, and birds. In fact, some theologians refer to these as "soulish" animals. 

The word ruach is also used to refer to spirits, in the sense of nonphysical intelligent beings, as in Job 4:15:


A spirit glided past my face; the hair of my flesh stood up. It stood still, but I could not discern its appearance. A form was before my eyes; there was silence, then I heard a voice.​[7]



This translation has “spirit” for ruach but others, such as the New English Translation, have “breath of air.” 

1.2 Souls

When the texts of the New Testament came to be written in Greek in the first century, the Greek work psuche was pretty much uniformly used as the translation of nephesh. This word, however, already had a different set of connotations, from the writings of pre-Christian Greek philosophers, especially Plato and Aristotle. For Plato, psuche referred to the immaterial essence of a person, which was also, in his view, his rational or reasoning part. In calling it "immaterial," I want to emphasize that it was not regarded as any kind of physical entity or reality at all, but something quite different. Plato thought the rational soul is who and what we fundamentally are, and he believed it to be inherently indestructible, or immortal. In contrast, he believed all physical things are inherently—and visibly—destructible, or mortal. Plato held the view that all physical things, including our biological bodies, are by their nature subject to decay and destruction, but the psuche or rational soul is by nature not susceptible to these processes. A number of arguments in support of this claim can be found in his writings, notably the Phaedo, some of which will be presented in a later chapter. The word psuche is often rendered in the Roman alphabet as "psyche," from which we get many other English words, such as "psychology," "psychiatry," and "psychopath." All of these words mean something mind-related. Plato's view of the soul is dualistic, in that he understood the soul to be a substance of a fundamentally different kind from the physical body. He also thought it to be a distinctively human endowment. Other animals do not, in his view, have rational souls. I'll have a lot more to say about dualism in a later chapter.

Since the Greek word "psuche" already carried philosophical baggage when the New Testament was written,​[8] it was natural that the ancient Jewish concepts and the pre-Christian Greek concepts would become a bit blurred together, especially since the Greek philosophers themselves had diverse views about the nature of living things and persons. Plato didn't speak for all of them with his theory of the inherently immortal rational soul. There are theologians who argue that the modern Christian conception of the soul, at least as developed in certain religious traditions, has been overly influenced by Plato and his usage of the term psuche. These theologians claim that in order to understand scripture properly, we should return to a more restricted sense of “soul” as simply referring to a living creature. These debates are not the focus of this book but it’s useful to understand what they’re all about, especially since the English word “soul” is still used by many, and not only in religious contexts.

The works of the ancient Greek philosophers were preserved from destruction by the Arabs and eventually translated into Latin in the medieval period. The Latin anima is the translation of the Greek psuche. As already mentioned, it’s from anima that we get words such as “animated,” “inanimate,” and “animal.” The Greek philosopher whose thinking had a very profound effect on the development of what became the Christian conception of the soul was Aristotle, Plato’s most famous student. Aristotle's conception of the soul, though inspired in some ways by Plato's, is not so easy to summarize. To begin with, Aristotle makes a basic distinction between the matter and form of any physical thing. Take, for example, a simple wooden flute. Its matter is, of course, wood. Whatever else it might be, the flute is a "piece of wood." But of course, it's not just a piece of wood; it's wood that has been carved in a particular way. It has a certain form that makes it a flute. That much is fairly straightforward for us to understand. But for Aristotle, that form is itself a kind of cause, not just a result of the carving. That is, the form is what causes the object to be a flute and not just a piece of wood. Indeed, the form is just one of the causes of the flute, in Aristotle’s thinking. The fact that the flute is made of wood is also relevant to its “flutehood.” You can’t make a flute from just anything. So, in addition to the “formal cause” (the form) of the flute, there is also the “material cause.” But in order for the wood to acquire the right form, it must be carved and drilled. These actions are the “efficient cause” of the flute. But these actions don’t just happen; they are done with purpose, which exists in the mind of the flutemaker. This purpose is the “final cause” of the flute.

For Aristotle, then, the anima or soul of a living thing is its form or, as we might say today, its organization. Living things are organized in very specific ways. He recognized three kinds of souls, corresponding to what he regarded as the three basic kinds of living things: vegetative (sometimes translated as "nutritive"), animal (or "sensitive"), and rational. Each includes and surpasses the powers of the previous one. On this view, plants have souls of a sort that keep them in business doing what plants do, i.e., growing and spreading. Animals grow too, but they do much more. They sense and respond to their environments; they are active in ways that plants are not. Rational animals—that would be us—do all of these things, but also possess powers of reasoning.

In Aristotle's scheme (and Plato’s, for that matter) there is an implied human exceptionalism, in that rational souls are the only kind that are specific to a single species: us. Vegetative and animal souls are present in many, many species. There are millions of plant species and millions of animal species, including us. The general idea is that there is something special and unique about human beings, having to do with our powers of reasoning. Specifically, our ability to grasp abstract concepts that are themselves not part of the physical world—concepts such as ideal geometric shapes, conceived as infinite sets of points; absolute logical entailments, and so on—suggests that our souls are themselves not fully physical in nature.​[9] 

According to human exceptionalism, there is an unbridgeable gap between us and all other animal species. This means that the difference between human reason and, say, dog reason isn’t just a matter of degree. It’s not just that there’s this common property, called reason, that we happen to have more of. Rather, it’s that we are different in kind. Dogs and other animals may (and do) have some degree of intelligence, but they are devoid of reason. On this view, although reason depends on intelligence, it is not reducible to it.

I think it's fair to say that human exceptionalism is nowhere near as widely accepted as it once was, at least among intellectuals. On the contrary, it is viewed with suspicion by many. It's seen by some as arrogant and, perhaps, socially regressive. More acceptable in recent years is the view that all differences between humans and other species are matters of degree, not basic constitution, and there is no fundamental difference between intelligence and reason. But the question is still on the table, and not everyone has taken the more culturally acceptable position. It becomes relevant when we get to questions about the values involved in matters of life and death, specifically whether human life has a distinct and superior kind of value in comparison to other kinds of life.

1.3 Active or Passive?

According to Aristotle's system, then, living things have this special form that enables them to hold together and keep going, at least for a time. The term active principle is used, in recognition of the fact that living things have the property of doing something in staying alive. Inanimate things, in contrast, are purely passive. A rock changes shape over thousands or millions of years, but that change is caused by forces external to it, acting upon it. Even when inanimate things appear to grow, such as the growth of sand dunes in a particular area, that growth is caused by forces acting upon them. The growth of plants and animals is different. Even though it is clearly affected by external forces, it's not fully explained by those forces. Trees grow up, even though gravity pulls down. From the standpoint of Aristotle, or anyone living in the pre-modern world, it made perfectly good sense to suppose that living things have some special extra power or component that makes them different from inanimate things. It also made sense to conclude that the death of a living thing amounted to the departure or dissipation of that component, or soul. Aristotle didn't think that vegetable and animal souls go anywhere when these living things die. They just cease to animate the creature (it's a verb this time). What remains is simply an inanimate husk. He thought it was possible that the rational soul of a human being could continue to exist on its own, for reasons that we’ll get to later, but he didn’t insist on it. 

The general idea, adapted from Aristotle’s teacher Plato, was that the capacity of the rational soul to understand things that go beyond anything in the world of immediate experience is an indication that the rational soul itself is different from anything in the world of immediate experience. That’s the ontological issue again, which we’ll return to later in the chapter on the mind-body problem. The Aristotelian view of the soul was eventually absorbed into the teachings of the Catholic Church, largely as a result of the work of Thomas Aquinas. It's well known that the Catholic Church teaches that human souls continue to exist after bodily death. They are, on this view, immortal by their very nature. As we shall discuss in a later chapter, this view is not taught in all Christian denominations.​[10]

To return to the active-passive distinction, but remaining in the spirit of pre-modern observation of the world around us, living things move. That movement may be very subtle, or very slow, as in the case of a growing tree or blade of grass. Growth is itself a kind of movement. It may be explosive and dramatic, like the galloping of a horse, a squirrel leaping from branch to branch, or an eagle soaring. But the idea of movement continues to be associated with the contemporary English word "animated." Inanimate things move too, of course, but their movement is passive, dependent upon something external to themselves. As you walk along the beach, you may see a band of small stones, parallel to the water's edge. You may also see a line of birds on a nearby telephone wire. You understand without having to think about it that the birds are there because they went there, under their own power, so to speak. The stones, however, were washed up on the shore. They didn't do anything. You know these things without having to read them in a book, as people have known them since long before there were any books.

1.4 From Ancient to Modern Approaches

The purpose of these opening comments is to invite you to think about the distinction between the living and the non-living in an uncomplicated way, much as people in the ancient world might have thought about it. As we survey the world around us, we see many living things, and also a great many inanimate things. Between the time of the ancient Greeks and the present, our inventory of living things has expanded greatly, to include many things that we cannot see: all the forms of microscopic life. We have also become aware of boundary cases, entities whose status as living things is in doubt. Viruses behave in some ways like other living things. They certainly reproduce, for example. But in other respects, they seem incomplete, parasitic in their dependence on other living things to do much of anything. For that matter, even in the ancient world people were also aware of phenomena, such as lightning and earthquakes, which appear to cause or involve movement in a non-passive way. That is, they seem to strike “on their own” without being moved by something else. This is no doubt why such phenomena invited the interpretation of being caused by invisible spirit beings. They seem to be more “active” than the rest of the inanimate world. This view of the matter has of course fallen away as naturalistic​[11] causal explanations have come into focus. We know that earthquakes are caused by sudden movements of tectonic plates, and those movements are caused by the buildup of stresses over time. And we know that lightning is caused by the accumulation of charged particles in clouds, eventually reaching a level where they “arc” to earth. So, they are not so different from the wind and tides, after all. Indeed, one of the first issues we need to confront is whether the active-passive distinction has any remaining use for thinking about life in our scientific era.

Our inventory of inanimate things has also expanded, to include galaxies, black holes, and subatomic particles. For ancient people, there was a real puzzle about the relation between the two kinds of things, living and inanimate. Are living things made of inanimate stuff? After all, when living things die, they decompose. When that process is finished, what's left, perhaps bone and dry tissue, looks as inanimate as any piece of stone. But does it work in the other direction? Could it be possible to get life by somehow putting inanimate stuff together? Isn't something else needed?

Thinking again about the processes of death and decomposition, we may say that living things eventually turn into inanimate things, but not the other way around. That is, dead things are inanimate things that used to be alive but living things always come from other living things. Still, that can't be quite right. If it were true that all living things eventually become inanimate things, but inanimate things never become living things, then wouldn't there soon be no more living things? Obviously, this seeming puzzle is a result of oversimplification, ignoring the realities of assimilation and reproduction. For many centuries, people have understood that, in death, beings that were once live "return to the earth", that is, they become part of the soil—and what could be more inanimate than dirt? But the soil itself, or something in it, gets taken back into living things that grow in the soil, and other living things eat those things, in the complex circle of life called the food chain. Even if the details weren't understood, people have long recognized the existence of the food chain. The very existence of the food chain seems to suggest a kind of cycling back and forth between animate and inanimate. How is that possible?

This question points to what is sometimes called a construction problem. The general form of the problem is, how is it possible to construct something with property P from components all of which lack property P? Some construction problems are readily solved, when it can be shown that the P property only emerges, in a fully explicable way, when you have a special number or arrangement of elements. So, salt is edible even though sodium and chlorine, it’s component molecules, are not. The construction problem is solved by showing how, and why, sodium chloride has properties that sodium and chlorine individually do not have. In the case of living things and inanimate matter, it was a very long time before anyone had any idea how to solve the construction problem of living things made from inanimate stuff.

I don't want to give the impression that the philosophical and scientific conversation about the living and the nonliving belongs only to the distant past. Far from it, the debate continued well into the 20th century, it’s not yet concluded in the 21st.

For a very long time, the study of living things was caught up in the complicated business of classifying them. There are just so many different kinds of living things to consider. The science of taxonomy is the result of the attempt to observe them systematically, and to assign them to categories. In addition, the gross structure of living things was studied. Organs, tissues, and systems were identified in increasing detail. With the invention of microscopes, this study was taken to levels not previously possible. By the mid-17th century, it was understood that all living things are composed of components called cells. This word was appropriate since at first these structures appeared to be just small chambers, and Robert Hooke chose it because they reminded him of monks' cells. Not much else was known about them. It was eventually understood that cells are themselves living things, which created a fundamental distinction between living things that are in fact made of living things, and those that are not: multicellular and unicellular organisms.

What makes me a living thing? Is it the fact that I am made of living things? If so, then the fact that my cells are living things must have some other explanation. Since the life of a cell is not explained by the fact that its components are alive, then perhaps my status as a living thing is not explained by the fact that my cells are alive, after all. In fact, it’s easy to think of something that’s made of living things that isn’t itself a living thing. A human pyramid is made of living human beings, such as cheerleaders, but it isn’t a living thing. It’s therefore clear that being made of living things is neither a necessary condition (unicellular organisms) nor a sufficient condition (human pyramids) for being a living thing.

Just as the study of readily observable life led to an increasing sense of the complexity of the world of living things, the study of microscopic life disclosed more levels of complexity. With more powerful microscopes came the discovery that there are many different kinds of cells. Moreover, cells are not just chambers filled with protoplasm. There are things inside them. These structures were identified and named, even though it was unclear what they were doing there. They came to be called organelles, a diminutive form of the term “organs”, the specialized structures in the bodies of macroscopic living things. It wasn't until the 20th century that scientists were able to formulate the theory that cells are living things because of these internal structures and their interactions. In short, it became clear that the interior of a cell—any cell—is a busy place, and whatever is going on in there is what makes the cell a living thing in the first place. Whatever life is, it apparently begins there.

This brings us to a conceptual fork in the road, in the history of the idea of life. I mentioned above that, until quite recently, it made sense to suppose that life presented a construction problem that could only be solved by the presence of an extra ingredient in living things, above and beyond their physical composition. In fact, this looked like the most likely, even obvious, explanation. This position is called vitalism, and it's worth taking some time to consider the logic of this theory, and the reason why it has been abandoned.
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2. Mind the Gap
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Vitalism is a "gap" theory. That is, it posits the existence of something to fill an explanatory gap, which is simply a gap in what we are able to explain. A gap theory is an inference to the existence of something unobserved, and possibly even unobservable in order to explain something that we do observe. There is nothing inherently wrong with this sort of inference. To see this, consider some examples, hypothetical and actual. First, a very fanciful thought experiment: You are a member of an isolated group of Inuit people, and you live in the very far north, where nothing grows. You have no acquaintance with anything that tastes sweet, because you've only eaten meat, fish, and fowl, and the fats from those animals, none of which taste sweet. You've only drunk water or eaten snow and ice, and these don’t taste sweet either.​[12] One day, a visitor adds a bit of clear sweet syrup to a cone of snow and asks you to taste it. You do so and are taken aback by the sweet taste. Although you have vast experience with snow and ice, you've never tasted anything like this. You ask a friend to taste it. Then, very reasonably, you both conclude that something has been added to the snow. Your inference is reasonable, even though you and your friend have absolutely no acquaintance with sweet-tasting things, or even any understanding of how anything could taste sweet. You have no idea what could have possibly been added to that snow, but you are quite sure that something was added, and your certainty is justified. Your theory of an added ingredient is a gap theory, and it's reasonable because your prior knowledge about the tastes of water, snow, and ice are an adequate basis for your conviction that under no circumstances do these substances, in any combination, taste like that. It's more reasonable for you to infer that something has been added than to infer that the taste of snow has suddenly changed.

The general logical form of a gap theory is something like this:

	X has a certain observable property, P.

	X is known to be composed of some simpler components, A, B, and C.

	Property P cannot be explained in terms of the known properties of components A, B, and C.

	Therefore, either X must have some other component, D, which explains property P, even though we are unable to observe or measure D directly, or components A, B, or C have some additional properties we don’t know about. Obviously, our willingness to make a gap inference to D will depend in part on how confident we are that we know all the relevant properties of A, B, and C.


There are many examples of gap theories in science. These theories lead, or should lead, to attempts to discern directly what the added "ingredient" is, and how it works. A contemporary example is dark energy. Since the 1950s, evidence has accumulated that indicates that the universe is expanding from a prior explosion in a maximally contracted state. This, of course, is the Big Bang theory. But the rate at which the universe is expanding now appears to be greater than its expansion rate billions of years ago. This is the opposite of what we’d expect, which is for the expansion to slow down, based on what we know about explosions in general. The known properties of matter and energy simply don't explain how the rate of expansion of the universe could increase over time. Scientists propose that there is some form of energy present that causes this acceleration, something like anti-gravity that pushes masses away from each other. Such a form of energy, however, has never been directly observed or measured. We simply don't have any direct acquaintance with anything like that. So dark energy is an unobserved thing that is believed to exist to explain puzzling properties of the universe that we do observe. That makes it a gap theory. The explanatory gap​[13] in this instance is the puzzle of why the expansion of the universe is accelerating instead of slowing. Dark energy fills that gap, even though no one has ever seen any.​[14] To appreciate the boldness of this gap theory, remember that ordinary matter and energy account for only about four percent of what there is in the universe, according to current physics. Sixty-eight percent of the universe is this mysterious dark energy.​[15]

Again, gap theories are not inherently wrongheaded. They are, however, inevitably ad hoc. That is, they require us to posit the existence of something new that we previously had no reason to believe in at all. Scientists don't like ad hoc theories, for good reason. They come perilously close to violating Ockham's Razor, the principle that one shouldn't expand one's ontology if there's any way to avoid it. "Do not multiply entities without necessity," is the statement of the principle. The reason behind the principle is simple enough. Whenever you posit the existence of some new kind of entity, there's a danger that what you've posited doesn't really exist but is merely a fiction that seems to have explanatory value. If physicists could explain the observed expansion rate of the universe without positing the existence of dark energy, they would prefer to do so, since they have no independent reason to believe in its existence. By "independent reason" I simply mean that, apart from explaining the accelerating expansion of the universe, we have no other reason to suspect there is any such thing as dark energy. And if some physicist is ever successful in explaining it without positing dark energy, the hypothesis of dark energy will not have been refuted; it will simply fade away because no one has any further use for it. It will have been defeated by being shown to be superfluous. That is, the case for dark matter will have been undermined. 

The distinction between refuting and undermining a theory is important. When a theory is refuted, it is shown to be false. When it’s undermined, it’s not shown to be false, but the reasons previously offered for believing it are removed. Maybe they are refuted. The result is there is no further reason to believe the undermined theory, although it could still be true. This is pretty much what has happened in the case of vitalism, at least in the mainstream scientific community, as we shall see. When a theory is undermined, but not refuted, it remains possible that some future evidence will support the theory, but it’s also possible that none ever will. Until such new evidence comes to light, the undermined theory is effectively dead, and no one pays any further attention to it.

Since living things seem so very different from inanimate things, it is, as I've already pointed out, tempting to suppose they have some extra component. What could that be? The ad hoc nature of the theory is plainly seen when you consider the names given to the hypothetical extra ingredient, such as "life force" or "life essence." Vitalism supposes that there is a special force or energy that has the distinctive property of making certain physical bodies, but not others, alive. Why are only certain bodies living bodies, then? Because they are, in some way not understood, “receptive” to the life force. Then when a living thing dies, its body is no longer receptive to the life force, so it can't be reanimated, except in fictions such as Doctor Frankenstein. It all sounds very plausible, until we ask more probing questions. What sort of force is the life force, anyway? Is it just electricity, as Dr. Frankenstein thought? If so, then it's not really a special life force, but a special instance of a force or energy already familiar. Indeed, the notion that the life force is electricity did get some attention, but it didn't hold up very well. What makes a physical body "receptive" to the life force? Why isn’t everything alive? Questions such as these went unanswered, but various versions of vitalism continued to have adherents in the scientific community until as recently as the 1930s. 

At the beginning of the 20th century, an American physician, Duncan MacDougall, tried to obtain physical evidence for the existence of the soul. To do so, he built a large but sensitive weighing scale, capable of supporting a bed and a dying patient lying on it. The idea was to see whether, at the moment of death, there would be a measurable change in the weight of the patient. If there were such a change, it would indicate that something left the patient at that moment. In MacDougall’s own words:


We are therefore driven back upon the assumption that the soul substance so necessary to the conception of continuing personal identity, after the death of this material body, must still be a form of gravitative matter, or perhaps a middle form of substance neither gravitative matter or ether, not capable of being weighed, and yet not identical with ether. Since however the substance considered in our hypothesis is linked organically with the body until death takes place, it appears to me more reasonable to think that it must be some form of gravitative matter, and therefore capable of being detected at death by weighing a human being in the act of death.​[16]


Dr. MacDougall was able to perform these measurements on six dying patients. The scale he built was, he claimed, sensitive to two tenths of an ounce. 

The results: In the first case, the scale showed an abrupt, and audible, loss at the moment of death, causing the bar to move and strike the limiting frame. The measured loss was ¾ ounce. The next patient lost ½ ounce. The third case showed a ½ ounce loss at the moment of death, and another ounce a few minutes after death. The fourth case showed some loss but was discarded because there was, “interference by people opposed to our work.” The fifth case showed a ⅜ ounce loss. The sixth and last case was discarded because the patient died before the scale could be fully adjusted.

What should we make of this macabre experimentation? Not much. First, the sample of four successful weighings is too small to be of much significance. Second, despite Dr. MacDougall’s best efforts, the equipment could not have been as precise and reliable as we would need to draw firm conclusions. Third, the “moment of death” was not well-defined.

More to the point of our discussion of vitalism, however, is the notion that “soul substance” must be some kind of “gravitative matter,”​[17] or maybe an alternate form of matter. We can certainly question the ethics of MacDougall’s experimental protocol, given the ghoulish intrusiveness of asking to have dying patients moved onto large weighing scales, but the idea that the “vital force” might be a kind of substance that has weight is as fair a hypothesis as any other, for purposes of empirical testing.

Dr. MacDougall’s conception of the soul, however, was distinctly mentalistic. He wrote, “The essential thing is that there must be a substance as the basis of continuing personal identity and consciousness, for without space-occupying substance, personality or a continuing conscious ego after bodily death is unthinkable.”​[18] It’s interesting that he thought that personal identity must depend upon “space-occupying substance.” As we’ll see later in the book, Descartes supposed that mind/soul cannot be extended, or space-occupying. 

MacDougall first did the same experiment on some fifteen dogs and measured no change in weight at all. If we take all his experimental results at face value—which isn’t really a good idea—we’d have to conclude that whatever he was measuring, it wasn’t something that distinguishes the living from the inanimate, or else living dogs and living dandelions would have it too. So, Dr. MacDougall’s research can’t be seen as a ringing endorsement of vitalism, or much of anything else. At best, it shows a determination to apply the scientific method to the question of the nature of life.

Today, many people continue to believe in vitalism in conjunction with various non-Western philosophies and practices, such as yoga, and Asian medicine and martial arts, and in various alternative medical practices derived from them, such as "energy healing." In the Hindu system of beliefs upon which Hatha Yoga is based, the life force is called prana. In Chinese traditional medicine, and the martial arts that share its principles, it's called Qi or, in Japanese, Ki. Qigong is the practice of using breathing and mental techniques to direct the Qi, for healing purposes. According to the tradition, it can even be directed outside the body of the practitioner, to heal others. Laboratory research has been done to determine whether Qi-gong masters can “direct” the Qi in such a way as to influence tissue samples in sealed containers.​[19] The results of such research are certainly intriguing but would need to be repeated by other investigators before they could be taken as empirical evidence for vitalism. I've already mentioned the Biblical ruach, or "breath of life" that is said to be from God to animate living (or at least breathing) creatures. This is not an “Eastern” idea, and many still believe in the reality of “spirit” as an animating force. Within the Western scientific community, however, vitalism in any form is no longer taken seriously. Western medicine does not acknowledge the existence of Qi, prana, or ruach, although it concedes that belief in these things may be conducive to placebo effects. That is, people may be healthier or heal faster because they believe in these things, even though they don't really exist. For example, many people in the Western developed world go to practitioners of Reiki, which is an originally Japanese method of “energy healing.” The Reiki healer claims to direct the Ki, or life energy, through the body in ways that lead to healing. The popularity of Reiki and similar methods is an indication that many people believe that they are getting significant benefits from them. The standard scientific explanation for the phenomenon is that they are experiencing placebo effects, i.e., the treatments work because people believe they will work. Nonetheless, such uses of terms like “energy” and “spark of life” continue to be in use among non-scientists. 

What happened in the early 20th century to bring about the demise of vitalism, at least in the scientific community? A useful, if somewhat arbitrary, date for the beginning of the demise of vitalism is 1913.​[20] That's the year that Sir Frederick Gowland Hopkins, one of the first biochemists, gave an address before the British Association for the Advancement of Science. In this address, he described his view of the cell as a chemical machine. To understand the significance of this view, it's important to step back and think about the concept machines in general. What does it mean to say that cells are machines of any sort, let alone chemical ones?
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3. Machines
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We learn in school science classes that the simplest machines are levers, wheels, inclined planes, and so forth. We learn that a machine is an apparatus that provides a mechanical advantage, allowing us to accomplish things that we either couldn't do at all without the machine, or could only do with great difficulty. The thing to notice about this concept of the machine is that it is teleological. It defines the machine in terms of the purposes and abilities of people who use them. Machines are for something, and in being for something, they are also for someone. That is, they function in such a way as to satisfy the purposes of some agent who has purposes.

This concept of the simple machine that we learn in school is a surprise for many of us. It was for me. I never thought of something as simple as an inclined driveway or a flight of stairs as a machine. My conception of machines was associated with, well, machinery, or mechanism: a complex system of parts that interact to perform a specific function. Machines are designed and built by intelligent beings—namely us—to do things that we want done. That is the “specific function” of a machine is actually specified by those who design, build, and use it. One of the earliest known mechanisms was the Antikythera mechanism, a machine for computing the positions of stars, made between 100 and 200 BCE. It was discovered near a Greek island in 1900. Interestingly, it was easily recognizable as a mechanism long before its actual function could be identified.

Some of the earliest mechanisms were clocks. These mechanisms had the added feature of using some internal source of energy, such as a spring or weights, to keep the mechanism working. The so-called internal source of energy itself requires energy from an outside source, of course. Clock springs must be wound, and weights must be set. This process requires that the energy from outside the mechanism be stored inside it, in some way. The coiled spring is one way; batteries are another. But the mechanical clock (as opposed to an hourglass or water clock) is a paradigm mechanism. It's complex, consisting of many interacting parts. These parts must be organized in a very precise way for the mechanism to do its work, and stored energy is used in the process. The parts interact by pushing and pulling upon each other. As long as the parts remain intact and the clock is wound it continues to operate "under its own power," as we say.

This discussion of mechanisms doesn't directly clarify what a chemical machine, as distinguished from other kinds of machines, might be. To clarify it, it's necessary to say something about the chemistry of living things: biochemistry. The twentieth century saw the birth and extremely rapid progress of this science. Living things are made of complex molecules, organized in complex ways. Some of these molecules, the proteins, have very specific structural properties that enable them to be used for building specialized cellular structures: membranes, gateways, scaffolds, cilia, and so on. The structural properties include complex shapes, foldability, and charged areas that attract or repel parts of other molecules. There is almost no limit to the variety of possible proteins, each with unique and specific forms. Cells are able to make proteins, using cellular apparatus that is itself made of proteins. Hopkins made his statements near the beginning of the explosion of knowledge in this field. It wasn't long before cells were being described as "factories," in recognition of all the complex processes of assembly going on continuously within them. Here is an example from a fairly recent textbook:


We can therefore regard living systems as superb chemical factories, taking in one set of chemicals (nutrients) and converting them into new products. The range of chemicals made is...far greater than all the chemicals made in man-made factories.​[21]


Cells are biochemical factories, made of proteins, and other molecules, for the manufacture of proteins and other molecules that are used in the production of other cells/factories. In addition, the individual cells of an organism are specialized. In addition to the factory work that they have in common with all other cells, they also have specific jobs, which involve the production of specific molecules. Lung cells and muscle cells do different things, so they have to produce different molecules.

It's perhaps surprising that this nascent science of biochemistry, with its vision of cellular factories, should drive out vitalism. We don't normally think of machines or factories as living things. In fact, we sometimes use the word "mechanical" as the very antithesis of "living." So how could thinking of cells as chemical machines be an improvement on vitalism? To understand the answer, we have to recognize that the biochemistry revolution was making possible a reappraisal of the very idea of life. The new concept that emerged was wholly functional, rather than ontological, in character. That is, instead of thinking of living things as made of, or possessing, a special kind of stuff, scientists began to construe life in terms of what living things do. To be alive is to function in a certain way. This is how the seemingly contrary concepts of life and mechanism began to converge. The key move was to analyze the concept of life into functional components.

In school, I was taught a list of "life functions" that included respiration, assimilation, reproduction, excretion, and so on. Living things do these things; inanimate things don't. For basic science instruction, a list like this is adequate, and various such lists have been proposed. But they don't really get to the heart of the matter. Consider reproduction, for example. While it's true that most living things reproduce, is this an attribute that makes them living things? There are people who are incapable of reproduction. Are they not alive? We could, of course, finesse things a bit and say that even though individual people may be incapable of reproduction, the norm for our species is to be able to reproduce. That's certainly true, but it's still not clear what that has to do with being alive. Mules are hybrid animals for which the norm is an inability to reproduce. Does that imply that mules aren't living things? At the level of single cells, most nerve cells are incapable of reproduction. This doesn't make them any less alive than those cells that can reproduce. It's clear that reproduction, though typical of living things, is not constitutive of them. It's also clear that every living thing that we know about depends upon reproduction for its very existence. They exist because reproduction of some sort happened. It is possible, however, that artificial living things could someday exist. These would be living things constructed by intelligent activity, rather than through a natural reproductive process. We'll return to this possibility later. The main point here about reproduction is that while it is essential for an understanding of how living things get here, it doesn’t appear to be essential to their aliveness. 

Homeostasis

A key attribute of living things is homeostasis. Living things have an internal organization that they "try" to maintain while their external environment changes. As damage occurs to a cell membrane, for example, the cell will "try" to repair it. This requires materials, which is why assimilation is important. It also requires energy, which involves certain molecules, some of which enter and exit the organism as gases, through respiration. Living things are not just machines; they are homeostatic machines.

A familiar example of homeostasis is a room thermostat. The thermostat consists of a thermometer that is connected to a switch. The thermometer detects the temperature in the room. When it goes below a certain preset level, it operates the switch, which in turn activates a heater. The heater stays on until the temperature goes above a certain preset level, at which time the heater is switched off. If the thermostat is also connected to an air conditioner (making a "complete climate control system"), then a similar thing happens when the temperature goes above a certain point: the air conditioning is turned on until the temperature falls back down into the "desirable" range. Note that the heater and air conditioner have only two states: on and off. When the system (which includes the room itself, heater, air conditioner, and thermostat) is working properly, then regardless of vicissitudes in the temperature outside the room the temperature inside stays within a narrow range, between 67 and 73 degrees Fahrenheit, perhaps. Doing so involves the expenditure of energy, to run the heater and air conditioner. Under certain conditions, the system may fail, at which point it goes out of homeostasis. It might fail because the heater or air conditioner breaks down; or because energy to run them is exhausted; or because the temperature outside the room is so extreme that the heater or air conditioner can't keep the temperature inside the room within the desirable range. But they key thing is that the climate control system resists the natural tendency of the room to match the temperature outside the room.

In each living cell, there are feedback systems far more sophisticated than what has just been described. The room thermostat system doesn't have the capacity to repair itself; cells do. Living things made of cells also have many overlapping homeostatic systems, of great complexity and sensitivity. To mention a similar case, the body temperature of mammals is kept very close to 37 degrees Celsius, despite very significant changes in temperature outside the organism. Similar feedback-controlled homeostatic mechanisms govern things such as blood glucose levels, electrolyte concentrations, and so on.

Homeostasis, then, is the energy-driven tendency of a system to maintain its internal organization and optimal state despite changes in its external environment. That this tendency is energy-driven is important, to distinguish it from a merely passive resistance to change. A diamond is a crystalline form of carbon, which is a more organized form of carbon than, say, graphite powder. A diamond can retain its internal organization for millions of years, despite wild changes in its external environment, but a diamond is not a homeostatic system. Its resistance to internal change is purely passive. It doesn't use energy to maintain its internal organization. Rather, the energy that originally caused the chemical bonds that gave rise to that structure in the first place allows it to passively retain it. Homeostasis requires energy. Consequently, living things need energy sources. Without energy
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