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If something lives here... would you recognise it? Image — Al-generated illustration.

Life Beyond Earth #2: The Universe Doesn’t
Build Organisms the Way We Expect.

From Europa’s dark oceans to Jupiter’s endless skies — Life might already exist. Not
creatures. Not forms. Just survival shaped by physics.
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I used to have a very specific image of aliens in my head. Not vague, not abstract,

but a very clear idea.
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Fancy limbs with three fingers, two legs. A slightly oversized head — like evolution
just gave up on the neck. Big black eyes, obviously. Maybe a pair of antennas for

extra effect. And yes... some kind of psychic powers, because why not?

It wasn’t something I carefully reasoned out. It just... felt right. Or at least familiar

enough not to question.
And that’s the strange part.
Because if I pause for a second and actually think about it — why does it feel right?

Why should life, starting on a completely different planet, under completely
different conditions, end up looking anything like us? Or even follow the same basic

blueprint — eyes, limbs, symmetry, a “face”?
We don’t even need to leave Earth to see how weak that assumption is.

A deep-sea fish and a bird live on the same planet. Same origin. Same physics. And
still — they look nothing alike. One flies through the air. The other survives under
crushing pressure where sunlight never reaches: same planet, completely different

solutions.
So what exactly are we expecting from an entirely different world?

More importantly, what are we assuming without realising it? Does life need eyes?
Does it need a body? That it even needs something we would recognise as

movement?

The more I think about it, the more that original image — the big eyes, the antennas
— starts to feel less like a possibility and more like a projection. Something built
from human expectations, not universal rules. And if that’s true, then there’s a

bigger problem hiding underneath it.

Because it means we’re not just guessing what aliens look like. We might be
misunderstanding what life itself is supposed to look like. And if that’s the case, then

even if life exists somewhere out there, would we even know we're looking at it?

Or would we ignore it... just because it doesn'’t fit the picture we started with? So

what if life exists... but not in a form we would ever recognise?



Breaking the Assumption — Life is Not a Shape
That image in our heads — eyes, limbs, symmetry — it feels natural. But that feeling

doesn’t come from physics. It comes from familiarity.

When we talk about life, we quietly treat “shape” like a requirement. As if evolution
is trying to reach a final design, and we just happen to be close to it. But that’s not
how it works. Not even remotely.

The idea that really changes this is simple, but uncomfortable: life doesn’t have a
preferred form. It only has constraints.

This is where Charles Darwin comes in, not as a historical figure, but as a rule.

Evolution doesn’t design organisms with a goal in mind. It filters.
No intelligence behind it. Just survival, deciding what stays.

Whatever survives under given conditions continues. Whatever doesn'...

disappears. No intention. No blueprint. Just selection.
And once you look at it that way, the question shifts. Not:
What does life look like?

But:

What is the environment forcing it to become?

Even on Earth, the difference is extreme. A human body is built to handle moderate
gravity, breathable air, and visible light. A deep-sea fish, on the other hand, survives
under pressures that would crush us instantly, in darkness so complete that “vision”
becomes almost useless. Same planet. Same chemistry. Completely different

outcomes.

It’s like solving the same problem with different rules. Change the rules, and the

solution changes with it.

So now imagine changing everything — gravity, temperature, atmosphere, available

energy, even the chemistry itself. Why would the result resemble anything we'’re



used to?
It wouldn't.
And that’s where the assumption quietly breaks.

Because if form is not fixed, if it’s only a response... then life isn’t defined by how it

looks. It’s defined by what it can survive.

Life doesn’t choose a form. Physics chooses it.

The Rules of Survival: What Life Actually Needs

Once we let go of “shape,” the next question becomes more precise.
What does life actually need — not in appearance, but in function?

Strip it down far enough, and life starts to look less like a creature... and more like a

process. A continuous set of chemical reactions that manages to keep going.
That’s not poetic. It’s literally how biology works.

At its core, life depends on energy. Not optional — essential. Every movement, every
reaction, every tiny bit of structure inside a cell depends on a constant flow of

energy. Without it, everything stops. Instantly.

This is where the laws of Thermodynamics quietly take control. Energy doesn'’t

appear from nowhere, and it doesn’t stay organised without effort.

Systems naturally drift toward disorder, toward higher entropy. Life is basically the
opposite of that trend, but only temporarily, and only by constantly using energy to

maintain order.

You can think of it like trying to keep a room clean while dust is constantly settling.

Stop cleaning, even for a while, and the structure starts to break down.

Same with life.



But energy alone isn't enough. Reactions need a medium — a place where molecules

can move, collide, and interact. On Earth, that medium is liquid water.

Not by coincidence, but because water allows complex chemistry to happen
efficiently. It’s stable over a useful range of temperatures, and it supports the kind of

reactions life depends on.

Then comes stability. Not comfort — just enough consistency for reactions to

continue. Too chaotic, and structures break apart. Too static, and nothing changes.

So life exists in a narrow window — not because it prefers it, but because it has no

other choice.

Chemistry makes that even stricter. For a reaction to actually proceed on its own, it
needs to be energetically favourable. In simple terms, the change in free energy has

to be negative:

AG<O

If that condition isn’t met, the reaction doesn’t just slow down — it doesn’t happen
spontaneously at all. And if the core reactions of life don’t proceed, the system

collapses.
So when we say “life survives,” what we really mean is:

A chain of chemical reactions keeps finding ways to continue... without violating the rules

of physics.
That’s it. No mystery layer on top.
Life is basically controlled chemistry that refuses to stop.

And once you see it that way, a new question naturally follows. Not about what life
looks like.

But what about what happens when these rules are pushed to their limits, far

beyond anything we experience here?



World 1 — Europa
At first glance, it doesn’t look like a place where anything should happen.

Just a frozen surface. Bright, cracked ice stretching endlessly in every direction. No

trees, no oceans, no movement. Silence, in the most literal sense.
If you didn’t know better, you'd move on instantly. Nothing to see here.
But that’s the mistake.

Because Europa, one of the moons orbiting Jupiter, is deceptive. What you see is
only the surface. And in this case, the surface is hiding almost everything that

matters.

That idea itself isn’t new. Back in 1610, Galileo Galilei pointed his telescope at Jupiter
and noticed small points of light moving around it, moons, not stars. Europa was

one of them. At the time, it was just a dot.
Now we know that dot is anything but simple.

Because beneath that frozen shell — roughly 10 to 30 kilometres thick — there’s
something unexpected. An ocean. Not a small one either. A global ocean, estimated
to be around 100 kilometres deep. That’s more water than all of Earth’s oceans

combined!

And it’s completely sealed off from the surface.

No sunlight reaches it. Not even close.

So the obvious question appears: how does that ocean stay liquid at all?

The answer comes from gravity — not in the way we usually think about it, but in

how it changes.

Europa doesn’t orbit Jupiter in a perfect circle. Its path is slightly stretched, which
means the gravitational pull it feels keeps changing as it moves. That constant
variation causes Europa to flex, just a little, over and over again. It's not something
you would see directly, but the effect builds up.

That process is called Tidal heating.



And even though each flex is small, the energy involved is enormous. Over time,
that energy converts into heat, warming the interior enough to keep the ocean from

freezing solid.

If you wanted to describe the force behind this in a simplified way, it traces back to

gravity itself — how strongly one body pulls on another. In basic terms:

F=GMm/R?

The same idea Isaac Newton described centuries ago. But here, instead of holding

planets in orbit, it’s stretching a moon just enough to keep an entire ocean alive.
No sunlight. No atmosphere. And still... liquid water.
That changes things.

Because once liquid water exists, chemistry follows. And once chemistry starts
interacting in the right way, the possibility of life quietly enters the conversation,

not as a fantasy, but as a consequence.
But there’s a problem.

On Earth, most life depends — directly or indirectly — on sunlight. Plants capture
energy through photosynthesis, and everything else builds on that. Remove

sunlight, and that entire system collapses.
Europa doesn’t have that luxury.
So if life exists there, it has to follow a different path.

We've already seen a version of that on Earth, deep in our own oceans. Near
hydrothermal vents — places where heat and chemicals escape from the planet’s
interior, entire ecosystems survive without sunlight. They rely on Chemosynthesis
instead.

Instead of using light, these organisms use chemical reactions to extract energy.

It’s not speculation. It’s already happening here.



So on Europa, the same logic applies. If the ocean floor has hydrothermal activity,
and there are strong reasons to think it might, then chemical energy could drive a

similar system.
Not identical. But possible.
Now think about what that does to evolution.

No light means no vision in the way we understand it. Eyes, at least as we know
them, become unnecessary. Maybe they disappear entirely. Maybe they never

develop.

Pressure, on the other hand, becomes a dominant force. At those depths, it’s
immense, far beyond anything humans can tolerate. So any organism there would

have to be built for it, not resisting it, but functioning within it.

Metabolism would likely be slower. Energy isn’t abundant. Reactions take time.

Everything becomes more... patient.

And movement? That depends. Maybe slow drifting. Maybe localised activity around
energy sources. Not fast, not dynamic in the way we imagine life, but still active in

its own way.
Then comes a more subtle question.
If something lives in that ocean... how does it communicate?

Sound might travel through water, yes. But in total darkness, without clear

structures for producing or detecting it, would it be the primary method?
Maybe. But there are other possibilities.

On Earth, many deep-sea organisms use bioluminescence — producing light
chemically. Not for seeing long distances, but for signalling, attracting, or warning.

Small flashes. Patterns.

On Europa, something similar could emerge. Or something we wouldn’t even
classify as communication at first, chemical signalling, for example, where

information spreads through concentration gradients rather than sound or light.

Not messages in words. But still communication.



All of this sounds unfamiliar. And that’s the point.

Because life here wouldn't just be “different-looking Earth life.” It would operate
under a completely different set of priorities. No sunlight. Extreme pressure.

Limited energy. Total isolation from the surface.
And yet, within those constraints, the same basic rule still applies:

If a system can maintain its chemistry, manage its energy, and continue its reactions...it

Survives.

Everything else is optional. Which leads to a realisation that’s easy to miss. Europa

doesn’t look alive, but that doesn’t mean it isn’t.

It just means that if life exists there...it exists in a world where “light” was never part

of the story.

From Silence to Chaos

Europa feels quiet.

Not just physically quiet, but conceptually quiet. Everything happens out of sight,
under layers of ice, in slow and steady processes that don'’t rush or announce
themselves. If life exists there, it hides. It adapts to isolation. It survives by staying
stable.

But that raises a different kind of question.
What if stability itself disappears?

What if there is no surface to hide beneath, no solid ground to build on, no fixed
boundary separating “above” from “below”? On Europa, the challenge was darkness.

In the next world, the challenge is something more fundamental.
Structure.

Because we’ve been assuming something without noticing it — that life, in some
form, always has a place to stand. A surface. A reference point. Even the strangest

environments we imagine still quietly include that idea.



But what if that assumption fails?

What if life had no ground at all?

World 2 — Jupiter

Jupiter doesn't offer a surface to land on.
That’s not an exaggeration. It’s a structural fact.

When we picture planets, we imagine layers ending in something solid — a crust, a
surface, a boundary where “down” finally stops. Jupiter doesn't follow that pattern.

Instead, it transitions. Gradually. Continuously.

Gas becomes denser. Denser gas becomes fluid-like. Deeper still, under extreme
pressure, hydrogen behaves in ways that don’t resemble anything we experience

directly — forming what’s often described as metallic hydrogen.
There’s no clear line where you could say, “This is the ground.”
Only layers.

And those layers are not calm.

Jupiter’s atmosphere is mostly hydrogen and helium, but that simple composition
hides a violent reality. The planet is covered in massive storm systems, some of
which have lasted for centuries. The most famous one, the Great Red Spot, is a

storm larger than Earth itself, rotating with incredible speed.

Winds can exceed hundreds of kilometres per hour. Lightning flashes through thick

clouds. Energy moves constantly, unevenly.
This isn't a stable environment.
It’'s a moving one.

And as you go deeper, the pressure increases rapidly. There’s no sudden jump — just
a continuous rise, governed by the weight of the layers above. Conceptually, you can

think of pressure increasing with depth as:



P=pgh
In simple terms — the deeper you go, the less forgiving it gets.

Density, gravity, depth — all contributing to how intense the environment becomes.

No exact boundary, just a gradient that keeps building.

Gravity plays its role too. Jupiter’s surface gravity, if you measure it at the cloud tops,

is about 2.5 times that of Earth. The same relationship described by Isaac Newton:

g=GM/R?

But here, gravity isn't just holding things down. It’s shaping the entire structure of
the atmosphere, compressing layers, influencing motion, and contributing to the

constant instability.

So now the question changes again.

If life exists here, where does it even begin?

There’s no ground to attach to. No ocean floor. No fixed surface.

Which means any form of life would have to exist within the atmosphere itself.
Not standing. Not crawling. Floating.

This idea isn't entirely foreign. On Earth, microscopic organisms, bacteria, and
spores can remain suspended in the air for long periods. They don'’t build

ecosystems in the sky the way they do on land or in oceans, but the principle exists.
On Jupiter, that principle would have to scale.

Imagine structures designed not to resist gravity, but to balance it. Organisms that
maintain their position by controlling density, slightly lighter than the surrounding

gas, just enough to avoid sinking, but not so light that they escape upward.
Buoyancy becomes survival.

Instead of muscles built for movement against a surface, you might have internal

chambers filled with lighter gases, adjusting volume and pressure to stay within a



narrow, stable layer of the atmosphere.
Too high, and conditions change. Too low, and pressure becomes destructive.

So life, if it exists, would occupy a thin band — a region where temperature,

pressure, and chemistry allow reactions to continue.
Everything outside that band becomes uninhabitable.

That constraint alone would shape evolution completely. No legs. No need for them.

No concept of “standing.”

Movement becomes drifting, rising, sinking, adjusting — more like navigating

currents than walking through space.
And energy? That’s still required.

Sunlight does reach the upper layers of Jupiter’s atmosphere, though filtered
through thick clouds. Chemical energy is also present, driven by atmospheric

reactions and possibly lightning.
Lightning, in particular, introduces something interesting.

It’s not just light — it’s energy released suddenly, intensely, and repeatedly. On Earth,
lightning can drive chemical reactions in the atmosphere. On Jupiter, with its scale

and frequency, that effect could be far more significant.
Which brings us to communication.
If something lives in this environment, how does it interact?

Sound could travel through the dense atmosphere. Vibrations, pressure waves —
those are possible. But in a constantly turbulent system, distinguishing signal from

noise becomes difficult.
So other methods might emerge.

Electrical signalling, for example. Using variations in charge or detecting changes
caused by lightning. Not communication in the human sense, but patterned

interaction, responses to environmental changes that carry information.



Or subtle chemical traces, carried by currents.
Not language. But still... exchange. And once again, the pattern repeats.

Life doesn’t settle into a familiar shape. It adapts to whatever conditions refuse to

destroy it.

On Jupiter, that means letting go of the idea of ground entirely. Because here,
survival isn’t about holding your position. It’s about maintaining it in a system that

never stops moving.
On Jupiter, survival isn’t about standing your ground.

It's about never having one.

The Real Problem
At this point, the pattern is difficult to ignore.

On one world, life, if it exists, would be hidden under kilometres of ice, evolving in
total darkness, never interacting with light. On another, it would have no surface at

all, drifting through layers of gas, constantly adjusting just to remain in place.
Different environments. Different constraints. Different outcomes.
And yet, the expectation we started with was almost identical everywhere.

Eyes. Limbs. A body we could recognise. That’s not a scientific assumption. That’s a

human one.

Because when we search for life, we don't just look for chemistry or energy
signatures. We look for familiarity. Patterns we already understand. Signals that fit

into our existing definitions.
And that’s where the problem begins.

There’s a well-known idea in astronomy — the Fermi Paradox. In simple terms, it

asks a straightforward question:



If the universe is so vast, so old, and filled with countless stars and planets... then where is

everyone?

Why don’t we see clear evidence of life elsewhere? It sounds like a problem with

absence. But maybe it isn't.
Maybe it’s a problem with recognition.

Because everything we explored — from Europa to Jupiter — points in the same
direction. Life doesn’t aim for a standard design. It adapts to whatever environment

allows it to continue.
And those environments are not designed for us.

So when we look out into space, we carry a quiet assumption with us — that life will
be visible in ways we already understand. That it will leave signals we can easily

identify. That it will behave in ways that match our expectations.
But what if none of that is true?

What if life exists in forms that don’t produce obvious signals? Or exists in environments
we barely consider? Or operates on timescales, chemistries, or structures that don’t register

as “alive” to us at all?

In that case, the silence isn’t empty.

It’s just...unrecognised.

And that leads to a possibility that is both simple and uncomfortable.

Maybe we haven't found life...because we don’t know what to look for.

I keep thinking about that original image again.

The one with the big eyes. The oversized head. The neat, almost symmetrical

structure that made everything feel understandable.

It hasn’t disappeared.



But it doesn't feel convincing anymore.

Because now, every time I imagine life beyond Earth, something else follows
immediately. A question. A hesitation. A reminder that whatever exists out there

doesn’t have to make sense to me.
And probably won't. It’s a strange shift.

Nothing about the universe has changed. The planets are still there. The physics is

still the same. The questions we ask haven’t gone anywhere.
But the way I look at them... has.

Now, when I think about places like Europa, I don’t picture creatures swimming like
fish. I think about chemistry continuing in darkness, under pressure, without ever

needing light.

When I think about Jupiter, I don't imagine something flying like a bird. I think
about structures trying to stay suspended, adjusting constantly, just to avoid being

lost in the layers.
It’s less familiar.

But somehow;, it feels more real. And maybe that’s the point. We don’t need life to

look like us for it to exist. We just need to stop expecting it to.
Because the universe might not be empty. Just misunderstood.

Maybe life isn't rare. Recognition is.

We're not done yet. Not even close.

Go back to Part #1 if you missed it, and stay tuned for Part #3, where the rules of life

get even harder to recognise.
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