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LIFE ON EARTH is a web of relationships and pathways. 
Life is not only growth, integrity and birth, but also decay 
and disintegration. The entire mass of living things – the 
biomass – will ultimately be reintegrated into the complex 
web of integration and disintegration. Let’s take a look at 
the conceptual anchors to this web of life and death, and 
explore some of the pathways within it. 

One can study the idea of growth and decay at a wide 
range of scales, from the very smallest to the very largest. 
We’ll start at the very hottest – the core of a star – and see 
where our lives fit in on the long journey of our universe. 
We’ll look at decay and growth in relation to physics, 
chemistry and ecology. To get a basic understanding, we’ll 
have to begin with the very first stages of integration.

This will be a strange and wild journey. We are going 
to talk about erupting stars, broken chemicals, planetary 
cores, graveyards of algae under the sea, and the eventual 
fate of all living things. But there is a sensibility to all of 
it, and after we’ve crawled through this web, maybe we 
can find the spark of life that is within every death.

In the core of a star, nuclear fusion integrates the 
smallest atoms – single-proton hydrogen – into bigger 
atoms, releasing vast quantities of electromagnetic 
radiation. Occasionally, a star erupts in a supernova and 
scatters these elements throughout space. All of the 
elements on Earth, including those making up living 
tissue, were created in this way. Some of these elements, 
like radium and plutonium, are unstable and undergo 
radioactive decay. Over time they will disintegrate into 
smaller atoms. 

The material released in supernova explosions can, 
if conditions are just right, collect around a star and 
form a planet. These elements can be churned around 
into a mixture of different proportions. Here on Earth, 

◀ A snail feeds upon a 
fungal mushroom, which 
is more readily diestible 
than the solid wood
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▶ The growth of wood 
decomposing fungi is 
recorded in a rainbow of 
tans and browns

▶▶ Small mushrooms 
sprout on a Malaysian 
rainforest log

▾ An insect larva is 
dismembered by a group 
of ants

Green plants harness the 
Sun’s energy to organise 
these chemicals into the more 
elaborate structures we call 
molecules.

On Earth, all life depends on the collection of 
these elements – especially carbon, oxygen, nitrogen 
and calcium – in precise proportions to integrate 
into useful compounds such as proteins, fats and 
carbohydrates. The energy for this process of growth 
comes almost entirely from the Sun’s light, which is a 
by-product of the fusion process. Green plants harness 
the Sun’s energy to organise these chemicals into the 
more elaborate structures we call molecules. Many of 
the biologically important chemicals are built upon a 
framework of carbon atoms, and these materials are 
known as organic chemicals. 

Another set of organisms, herbivores, feed upon 
plants to make use of these chemicals. Other organisms 
– predators – can feed on these herbivores and in turn, 
utilise those chemicals for energy. That’s what eating is: 

an abundance of silicon and oxygen has integrated 
into our solid rocky planet, with many other elements 
incorporated somewhere in the geology. Some of the 
oxygen has bound with hydrogen and now splashes 
around in our liquid oceans, and some of the nitrogen 
has, with oxygen, gathered in a gaseous atmosphere. 
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we knit some of the molecules into our own bodies and 
chemically disorganise the chemicals to release some of 
the energy in that captured sunlight. 

So, here we are at the centre of this conceptual web. 
At this point in your existence, you are an individual, 
a unified whole. Your body is made of the complex 
molecules that were once organised from molecules by 
green plants with the help of sunlight. These were in turn 
formed of the elements that were formed by the fusion 
of simple hydrogen atoms within a star. We are, as are all 
other living things, a unified creature complex beyond 
understanding – a thing of unimaginable precision. 

Now let’s break it all down. Let’s follow some the 
different paths that a living creature’s biomass can take 
into the future as it disintegrates. We’ll start with the 
death of a tree on dry land within a forest. The same ideas 
hold true for a beetle, a falcon, a whale… or yourself. 

When a tall forest tree dies, it will eventually crash 
to the ground. During its life, it will have lost many 
branches, which, like your cut hair and flaked-off skin 
cells, have begun the path of disintegration. The main 
stem of the tree will be disintegrated by living organisms 
– fungus, beetles, worms – and by non-living processes – 
gravity, fire, water. 

▶ Bracket fungi first grew 
horizontally on a standing 
tree, and then horizontally 
on a fallen tree

▶▴ A mushroom  
grows in a Himalayan 
pine forest on decayed 
organic matter

While we may think of living organisms as the agents 
of decay, their relationship to the dead tree is precisely 
that of ours to the plants and animals we regularly feed 
upon. They are breaking down the structure of the plant 
and using the chemicals to both fuel and build their own 
lives and bodies.

Fungi, in particular, are supremely important players 
in the ecosystem. They are decomposers, responsible for 
breaking down the vast amount of material contained 
within trees, which is the largest component of biomass 
in the forest. Fungi themselves are much more readily 
consumed by other organisms, and they therefore play a 
critical role in the life cycle. If not for fungus, we animals 
would have a difficult time competing with the green 
plants; much of the biomass would be locked up in the 
trees as wood, inaccessible and inedible.

The non-living processes of disintegration can 
transform biomass into a much less biologically useful 
configuration and force its transport out of the living 
forest. The smoke, ashes and steam released in a fire 
are the same carbohydrate biomass that could have been 
readily incorporated into a living thing. Similarly, the 
light and heat of the fire is energy that will not be recycled 
into the ecosystem.

sequestered, hidden away, within a living thing, which 
means it is temporarily kept apart from the rest. The 
molecules within your body are currently sequestered, but 
will eventually be reintegrated into the web.

Biomass that is neither sequestered nor transported 
out of the system can accumulate on the floor of the 
forest, in the form known as soil. This is far more 
precious than the inorganic sands found on Earth, 
which are generally inanimate in origin – merely 
ground down rocks. Soil – which will always have some 
component of inorganic material – is home to countless 
microorganisms that continue the cycle of biomass 
integration and disintegration. As the biomass gets cycled 
through the system, and different organisms use its 
energy, it has less and less energy in it. That’s why a piece 
of wood burns and a handful of dirt does not. 

In the soil, the biomass is readily available material 
for the growth of plants, and it is in the quality of the soil 
that our livelihoods exist. The vast majority of human 
biomass and energy comes from the growth of plants on 
accumulated soils. We may eat them directly, as grains or 
vegetables, or we may use them to feed animals. These 

Gravity may bring parts of the dead tree, via slopes 
and rivers, into the waters of the ocean. There, it may 
eventually be brought into the aquatic life cycle, as it is 
eaten by marine animals such as molluscs, crustaceans 
and starfish. The wood, or the organisms that fed upon 
it, may become buried beneath ocean sands and become 
preserved as a fossil. Some entombed material retains 
chemical energies and is exploitable as fossil fuels. Most 
notably, large oceanic algae masses can be exploited as 
oil and plant material as coal. In geochemical terms, the 
carbon accumulating as a greenhouse gas was once-living 
material that was only temporarily removed from the 
cycle. This material is now being burnt for its energy, 
stored for eons from sunlight long past and the biomass, 
released incidentally in gaseous form, has turned into a 
ghostly, unexpected threat.

In the forest, much of the biomass within fungi is 
likely to be reincorporated into living creatures. It may 
be eaten and excreted by an animal such as a worm 
or beetle and then again eaten and excreted by other 
creatures. Organisms that eat dead things and excretions 
are called detritivores. The organic material may become 
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On Earth, we can expect life to continue for 
some time yet, no matter how severe our 
own impacts. The cycle of integration and 
disintegration has continued despite meteor 
impacts, ice ages and solar fluctuations. But 
even stars die.

Like you, the Sun will one day disintegrate. The 
Sun has been shining – burning its nuclear 
fuel – for five billion years and is expected to 
last for another five billion. Scientists theorise 
that in about a billion years’ time, the Sun 
will undergo an increase in its burning of 
hydrogen and will burn a little hotter. At this 
point, there will no longer be water on Earth 
and that will likely be the end of recognisable 
life on the planet.  

Eventually, the Sun will run out of the building 
blocks of integrative fusion – the single-proton 
hydrogen and the double-proton helium. It 
will become a red giant star, and then, after it 
has fused the last of its helium, it will shed its 
outer layers and leave behind a solid core of 
diamond carbon. This bright, hot white dwarf 
star, having no energy source, will eventually 
cool down and dim to become a black dwarf – 
a cold, dead star. Some theoretical physicists 
see the entire universe dying in much the 
same way, eventually exhausting all of its 
available energy – expanding, slowing down 
and cooling forever in a scenario popularly 
called the Big Freeze.

But there’s no need to worry for now. It’s a 
warm and beautiful planet still, filled with life 
and decay. In the meantime, take a moment 
to appreciate the soil, the decomposers and 
the vital process of decay on our living planet. 
Disintegration is the key to life.

Will this process ever end?

foodstuffs did not simply grow from the ground, but from 
the soils collected above the inorganic rocks. 

We owe our soil fertility to the green vegetation that 
has died, been eaten and disintegrated on the land. In the  
absence of a living forest cycling biomass, we have to 
chemically fertilise the soil, most importantly with the ele-
ment nitrogen electrically released from the atmosphere.

Many of us imagine a burial in the earth after our 
death, in a wooden coffin that will one day disintegrate 
into the soil. The soil is our most precious legacy and 
is the most apparent symbol of the disintegrative cycle. 
It should give us pause to consider that every living 
thing dies and almost every living thing is built of the 
disintegrated mass of once-living dead things. AG

▴ A slime mould acts as 
an ecological decomposer 
in the pine forest

▶ A giant fungus grows 
on a wet log by the West 
Australian coast

▶ Decaying wood creates 
the perfect environment 
for a slime mould

▾ Slugs are important 
detritivores in many 
terrestrial habitats


