The Nature of Life
I. Defining “life” isn’t easy.

A. Vitalism describes an old-fashioned attempt at defining the difference between something that is alive and something that is not alive.

1. Vitalists believed that living things contained a something unique to life—something not possessed by anything not living. They called this unique thing the vital spark or vital principle.

2. This vital principle couldn’t be seen, smelled, heard touched, captured, transferred, stored or manipulated in any way. It was supposedly simply something that living things have and non-living things don’t have. 

3. There are two major problems with the vitalist approach to defining life.

a. This is clearly a supernatural concept, and thus not very scientific. It’s also pretty useless.

b. It’s also a tautology, or circular argument. How do you define life? Living things possess a vital spark. What’s a vital spark? Whatever it is that makes something alive. Again, a useless definition.
4. Note that the vital spark/principle is in no way the same as a “soul.”
B. Mechanism is a more modern concept that assumes that there is no substance peculiar to living things; a living thing is made of exactly the same kinds of materials that make up the rest of the material universe. What’s different about something that’s alive is the way the materials are organized and the ways that the interact with each other.

II. It’s actually easier to describe the characteristics which typify living things than it is to define “life.” Quite a number of different features can be included in this list, but a good assortment would be:
A. Structurally, living things are composed of cells and cell products. This assertion is often called the Cell Theory, and is jointly attributed to a couple of 19th century scientists, one a zoologist and the other a botanist. The zoologist asserted that all animals were made of cells, and the botanist asserted that all plants were made of cells. 
B. Living things process energy in particular kinds of ways. The most important of those ways are the processes of cellular respiration and photosynthesis. All living things perform some version of cellular respiration.

C. Living things reproduce with fidelity (and with variation).

D. Living things possess hereditary systems, passing biological information from parent to offspring.

E. Living things show growth and development. 

F. Living things display irritability, which simply means that they possess the ability to interact with their environments at some level.

G. Living things display homeostasis, which means that they possess internal regulatory systems which act to maintain a relatively constant internal environment.

H. Living things evolve. 
III. Some thought about this list should bring up an interesting question. Most living things have all of these properties. Non-living things have none, or maybe one or two of them. But some things in our world—viruses, for one example—possess some of these features, but not all of them. Viruses are not made of cells, do no cellular respiration, show no growth and development and do not possess irritability or homeostasis. But they reproduce very well, have top-notch hereditary systems, and are very good at evolution. So are they alive or are they not alive? The correct answer to this question brings us face-to-face with a very sophisticated and important lesson—the real world is not constrained by our needs and desires. We are creatures driven to classify—we have an innate drive to sort the objects and experiences of our lives into neat little categories. But in reality, if you look closely at those little boxes, they don’t have very sharp boundaries. This is a prime example of that problem. The division between “alive” and “not alive” is a very fundamental one for us. Yet that division is not a sharp, clear division. The answer to the question about the virus is—it’s sort of alive. Viruses (and other oddities of the world) fall into a fuzzy, grey area between alive and not alive. And no matter how much we want to be able to neatly sort everything in our world into one or the other of those categories, it just can’t be done. This won’t be the last time you face this dilemma—it comes up again and again.
