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CONDITIONS AND

RESOURCES CHARACTERIZE

THE CONNECTION BETWEEN

AN ORGANISM AND ITS

ENVIRONMENT
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LEARNING
AIMS
Appreciate the interdependency between an organism's form and function based on
it's environmental conditions and resources
Develop the capacity to think ecologically in terms of form, pattern and connection,
rather than the structures and mechanics of specific organisms
Understand the importance for variation at different scales in shaping an organism's
form and function
Improve the capacity to identify general patterns and unifying principles in ecological
scenarios



Organisms as
Autonomous Systems

RGANISMS automatically sustain themselves
and have a boundary that separates them from
the ENVIRONMENT.

rganisms require certain CONDITIONS for their
PROCESSES to operate and their STRUCTURE
to be maintained. 

rganisms regenerate themselves from
consumable RESOURCES, obtained from the
environment. That is, they require the input of
matter and energy in order to be sustained.

Living systems transform matter within
themselves, with the end product being
their own organisation and boundary.
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Structural components
includes DNA, proteins,

organelles (cellular level), or
organs and tissues (in

multicellular organisms) 

Conditions
determine whether
organism can grow,

be sustained, or
reproduce.

Boundary components (e.g. cell wall, skin)



Organisms are Coupled
with their Environment

rganisms RESPOND to their ENVIRONMENT with
changes in their own STRUCTURE. 

ach organism has its own unique COUPLING with the
environment.

rganisms and their environment shape each other.

Organisms are embedded within their
environment, despite being separated
by boundaries.  They interact with each
other by triggering structural changes,
and the nature of these interactions
define the coupling between organism
and environment.
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Activities
Write or sketch a figure about one of the following topics and share
it with your neighbours. Discuss.

Either make up your own activity that explores the concept
of environmental coupling, or do the one below.

Choose any organism you like. What kind of environment does it live in?

How are the organism and environment coupled together? What changes

in one institute changes in the other? What products are exchanged over

their boundaries? 

Describe the concept of the niche in terms of environmental coupling.

Explain how organisms respond to conditions and resources in their

environment. 

What are the different ways that organisms can acquire resources from

their environment? 



Organisms are Coupled
with Each Other

rganisms shape each other through coupled
interactions.

wo organisms can't share the exact same set of
couplings, and by extension two species can't share
the exact same NICHE.

ne organism can be a resource to another, but unlike
abiotic resources, organisms are responsive at
individual and evolutionary timescales.

ach organism shapes the environment that they both share.

All together, these principles define
an organism's realized niche.
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Organisms can influence each other's
access to resources in the environment

Organisms can shape each other
indirectly by changing a shared

environment

Organisms can shape each other directly,
and transfer products between themselves

Other
organisms

can also be
resources



Activities
Group Discussion on one or more of the topics below

Either make up your own activity that explores the concept
of coupling, between organisms, or do the one below.

What is the difference between being coupled with abiotic conditions
and resources, and being coupled with other organisms? 
How do abiotic and biotic resources differ from each other? 
Can conditions become resources, or resources become conditions?
What is the difference between a fundamental and realized niche?
How can this difference be explained with reference to the couplings
an organism has with its surroundings?



Organism Form and Function is a
Product of Coupling

oupling between organism and environment shapes
the organisms FORM, and this has functional FITNESS
consequences.

unctional TRADE-OFFS determine the DEVELOPMENT
of a given form.

orms can vary over the lifetime of an individual
through developmental and learning processes, or
over evolutionary time via selection for certain
individuals.

orm and FUNCTION is thus the outcome of an organism's
coupling with the environment and other organisms.

There are countless ways an organism could
potentially change its form (in terms of its structure
and internal processes), but each possibility has its
own set of consequences. The process of natural
selection shapes organisms to adopt forms and
responses that improve fitness (function). The

optimal form to take depends on the nature of the
organism's couplings with the environment and

other organisms. 
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Endothermy

Heavily Defended

... or maximise anotherMaximise one thing...

Undefended

Ectothermy

Investment in developing a form that regulates temperature

Investment in developing a form that defends against predators

Investment in developing a certain form

More
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costs



Activities
Imagine some kind of organism (it could be plant, animal, alien or
whatever). Draw a picture, or write a description of it. Explain how it
is shaped by its environment. How does it get resources? What does
it need to survive? Explain how its form is a response to its
environment. Do any of its parts have an adaptive function? What
costs and benefits influence its form?

Consider this fictional creature
to the right. What kind of
environment might it inhabit.
What conditions or resources
might it require?

On the following pages you will find a map of a river environment.
Describe four organisms that you believe could establish a niche
somewhere in this environment. What resources does the organism
consume? What conditions does it require? What is it's form and
function?

Either make up your own activity that explores the concept
of form and function,, or do one from below.

Organisms can influence each other's
access to resources in the environment

Explain how the organisms in the marshy ecosystem picture interact
with their environment and each other. What resources do they
require and how do the interactions between them and their
resources influence one another?



Organisms can influence each other's
access to resources in the environment

Place these four organisms onto the environment map on the next
page. Where can each organism find its niche? Why?

Tough Shrub: dense, widespread root
structure that only collects water from close
to the surface, but provides strong
mechanical protection. Photosynthesis is
inefficient but uses less water.

Crab: eats small river creatures and
requires a coating of water to survive,
although it can live above water.  

Gull: has a wide diet and high level
thermoregulation. Requires a lot of food.
Needs to lay eggs in protected area because
it doesn’t build nests.

Fungus: eats dead organic matter through
a network of hyphae. Requires a delicate
water balance and cool conditions.



Organisms can influence each other's
access to resources in the environment



Scales of Space and Time in
the Environment

onditions and resources vary across SCALES of SPACE
and TIME, and an organism's responses depend on the
scale at which interactions occur.

rganisms can possess or gather INFORMATION about the
environment at different scales in order to form their
response.

he scale of interaction can determine the information that is
used. Genetic information is suitable for long and slow
processes. However, epigenetics, learning and sensory
systems are needed to respond to small and fast processes,
as the unique coupling between organism and environment
at a given moment in time is not fully encapsulated within the
genes.

Cycles of conditions, resources and
organisms follow patterns of birth,
growth, maturation, death and
renewal. Events at one scale can
influence cycles at different scales.
For example, a fire that starts at a
small scale can spread to larger scales
and overwhelm the processes at that
scale (revolt). By contrast, large scale
patterns of dispersal, resource storage
and climatic conditions can shape the
rebirth of a system following the fire
(remember). 
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Scaling Up from the Organism

hese principles don't just apply to organisms and their
surrounding environment, but also to other ecological
levels.

ifferent levels of ecological hierarchy interact with each
other. Populations are made up of interacting organisms.
Communities are made up of interacting populations.
Ecosystems are made up of interacting communities.
Each level can be conceptualised as it's own bounded
system.

nteractions are the key for understanding ecology.

Is this a cell, a multicellular
organism, a population of

organisms or a community of
populations? That's up to you!

T
I
D



Further Readings

1. Alien Planet Documentary

2. Autopoietic theory

3. What is Life video

4. Panarchy theory

5. Crash Course Ecology

6. Systems Ecology Videos

https://www.youtube.com/
watch?v=zHzPEpHYtXQ

Capra and Luisi (2014) The
Systems View of Life,
Cambridge University Press

https://www.youtube.com/
watch?v=QOCaacO8wus

http://www.sustainablescale.org/
ConceptualFramework/Understa
ndingScale/MeasuringScale/Pan
archy.aspx

https://www.youtube.com/
watch?v=sjE-
Pkjp3u4&list=PL8dPuuaLjX
tNdTKZkV_GiIYXpV9w4Wx
bX

https://www.youtube.com/
watch?
v=3XyoKoql4j4&list=PLsJ
WgOB5mIMBrr2Wz0Acn23
E67z1-Apos
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