
 The magnitude of this question is almost unfathomable. No, I think it might be 

unfathomable. It's like...imagine you had to describe what the color green is like to a blind man. 

It's impossible. It can't be done. To understand green, you have to be able to see, and see green. 

To understand life, you have to be alive and you have to be able to see all of life. 

To understand in the first place, you have to be alive. (I'll mention this now: I'm not going to go 

into religion here. That makes this way more complicated than it already is.) We're lucky. We 

live on Earth; life is everywhere. To extend the (poor) metaphor, we are submerged in green. But 

to describe life is almost as impossible as describing green to a blind man. You can approach it 

from a biological perspective, from a physical perspective, from a philosophical perspective, but 

at least in my opinion, none of that ever really seems to add up. That, combined with the fact that 

we know nothing about forms of life that may exist outside of the minute pixel of chemistry and 

physics which is Earth, makes this an incredibly complex issue. It's almost something that seems 

like magic, to me at least. It's easier to throw up your hands and say, "Beauty! Love! God! That 

is life, not cell division or response to stimuli or evolution!" But that's also cheating. Biology - I 

don't mean to insult your intelligence, but the word comes from bios, the Greek word for life - 

exists for a reason. It is a vast field for a reason. It is an old field for a reason. All the above 

being said, the question you ask is a wonderful one, and it is very dear to me. I think the closest 

thing you can get to an answer, though, is necessarily a delicate balance between science, 

philosophy, and poetry. I'm waxing half-poetic here, and that's dangerous because I'm no good at 

it. I think the most helpful thing I can do, from what I gather you're looking for, is define and 

describe life and death from a rigorous biological perspective. I also talked to my parents - both 

Distinguished Professors in natural sciences at UNC-CH - and got their views on things.  

  

LIFE: Invariably, biology textbooks on broad subjects (like "Genetics" or "Evolution" or 

"Molecular Biology" or whatever) will define life at some point in the first few chapters. These 

definitions are generally skewed a bit towards whatever subject the textbook is about - e.g. the 

evolution textbook will define life with a bit of an evolutionary slant (focusing on the 

hereditability of traits issue and stuff like that), whereas a microbiology textbook would 

emphasize that a primary characteristic of life is that a living organism is made of cells. Intro bio 

textbooks tend to me more helpful here. As I'm sure you learned in high school at some point, 

there are seven commonly accepted criteria that an organism must fit if it is to be described 

as alive: 

 

1. Ability to maintain homeostasis. 

2. Cells ("organization"): The collection of chemicals must be made up of one or more cells if 

it's to be considered alive. 

3. Reproduction: That cell or those cells have to be able to make more cells. They do not 

necessarily have to do this. A human who has no offspring over the course of its lifetime, for 

example, is still alive because it has the ability to reproduce. It just didn't, for whatever reason. 

But then this raises interesting questions: what if a human is born with some defect that renders 

them incapable of reproduction? Even though they meet the other six criteria, is that human not 

alive? Philosophy comes in here. I would argue that no, obviously they are alive because though 

they individually cannot reproduce, the other members of their species clearly have no problem 

with it; this particular individual is just unfortunately messed up. But that raises even more 

questions: can you define life with respect to an individual, or do you have to define species or 

populations as living or not? Philosophy 4 dayz. 



4. Growth: This one is very important, though it might seem somewhat trivial. 

5. Response to stimuli: A very broad category, but fairly self-explanatory. Ties in closely with 

ability to maintain homeostasis. 

6. Metabolism: The intake and use of energy to maintain the other six criteria. 

7. Adaptation: Sort of a long-term version of "response to stimuli," but also not on an individual 

level. Make note of that, just for your general sake. Evolution does not act upon an individual. 

Evolution, natural selection, and adaptation are not the same. They are distinct. 

 

(Note: it makes me uncomfortable that there are seven of these criteria. The most parsimonious 

explanation for the existence of seven criteria for life is that there are just seven criteria of life, 

or at least seven that we know about. But the potential religious or spiritual interpretations of the 

number seven here - parsimonious or not - make me question how deeply ingrained religion and 

tradition are in the study of science. Maybe I'm just looking for something I want to find, who 

knows.) 

 

So hypothetically, if an organism can tick off each and every one of those criteria, it is alive. 

That's not the only theory, though. Do you know what entropy is? The universe and everything 

in it leans towards entropy, towards disorder. If you boil a pot of water and then turn off the heat, 

the water cools down and the energy dissipates. Directed use of energy (work) counteracts it. (If 

you pick up your clothes every day, your room stays neat. If you slob around, eventually there 

will be dirty clothes and debris and stuff everywhere. Work counteracting entropy.) Some have 

tried to define life in the context of entropy. If, for some deliciously stochastic reason, the exact 

number of elements that currently constitute my body were thrown together in a very tight space 

at some hypothetical point in time without life in question, they'd just...float off. Dissipate. But 

life, however it may have started and however it may work, enables those chemical elements to 

function in an entropy-opposing way, and also to do all seven of the things listed above. 

 

God, I've written way too much already and I'm half done. I'm so sorry. This question deserves a 

thorough answering, but I'll try to be brief: 

 

Accepting that life exists, and accepting that we are in it and that it is very difficult to define and 

describe, it is amazing. There are things that might not be alive but that meet some of the criteria 

of life and interact with things that we commonly accept to be living, like viroids and viruses and 

my little sister. (Kidding, she's my favorite human.) Viruses and viroids are both missing the 

"cell" criterion. It's also debatable as to whether they're capable of reproduction, because they 

require a host to reproduce...but there are other species that require hosts to reproduce: 

(https://www.youtube.com/watch?v=JfkiYfrStrU) 

 There are organisms that can survive in literally all environments on Earth. We tend to be 

very familiar with humans, understandably, and with forms of life that live in environments that 

resemble our own...but in the grand scheme of Earth, the environments that humans can inhabit 

are pretty narrow. Deep sea hydrothermal vents? Thrumming with life. (A few of my least 

favorites: Giant tube worms1 and Pompeii worms2, *shudder* Antarctica? Tardigrades
3
! (Read 

their entire Wikipedia page if you can. They are almost literally incredible.) Air? Aves, 
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 http://en.wikipedia.org/wiki/Giant_tube_worm 
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 http://en.wikipedia.org/wiki/Pompeii_worm 

3
 http://en.wikipedia.org/wiki/Tardigrade 



Lepidoptera, Chrioptera, Sciuridae (flying squirrels), some snakes (kind of). Humans too, though 

that brings up a whole barrel full of new questions. Water? Obviously. Ice? Tardigrades. Alpine 

weta4. Han Solo. Land? Also obviously.  

 

 

Age is also an incredible thing in living organisms. There's a big difference between lifespan and 

the time it takes to produce a new generation. As far as lifespan goes, I believe the mayfly does 

indeed hold the record for least amount of time spent alive (poor things). On the other end of the 

spectrum, I believe plants tend to be the things that have the longest life spans. I remember 

reading about the Methuselah5 tree when I was little. That's unfathomable in and of itself: a 

living organism that has been around for five millennia? I can't even begin to think about how 

old that is. Also the Judean date palm6 they sprouted from a preserved seed. But in the context of 

the planet, it's a blink of an eye. In the context of the universe, it's barely anything. 

 

 

The number of species is always going to be a guess. "Species" is a hard term both to apply and 

to define, and things that were considered a species yesterday could be a subspecies today or a 

genus tomorrow...it's a pretty hard thing to pin down. On top of that, species go extinct all the 

time, and evolution is a (debatably7) constant process. The current estimate8 looks like it's 

something around 5 million. 

 

I'll spare you too much more jabbering, but my dad is a molecular geneticist (psychiatrist by 

training), and his definition of life adhered most closely to the counter-entropy + procreate 

definition I talked about above. My mom is a psychologist by training, and she said, "Life is...a 

heartbeat, life is dividing cells, life is love, life is everything around you that is change....Life is 

multiplication." We discussed the technical flaws in that definition; she was a bit flustered by the 

question. It's a big thing to ask. 
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