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The Scope of Ecology

 The word “Ecology” 

was first coined in 1866 

by the German biologist 

Ernest Haeckel

 Haeckel saw the living 

world as a household 

with an economy in 

which each organism 

had a part.  



The Scope of Ecology

 Greek word “oikos” means home

– Same root word as economy

 Greek word “logos” 

means study of wisdom

 “oikos logos”– wisdom of homestead

 Ecology – the study of the household 

of nature



The Scope of Ecology

 Common usage of this word has 
extended it to almost the point of 
making it lose its real meaning.

 Ecology is NOT anything ‘good’ that 
happens far from cities or anything 
that does not have synthetic 
chemicals…

 It is NOT the

science of pollution

or doom…
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Ecology and 

Environmental Issues

 It is important to clarify the 

difference between ecology and 

environmentalism

– Ecology involves the scientific study 

of the distribution and abundance of 

organisms

– Environmentalism – advocacy for the 

protection or preservation of the 

natural environment  



Ecological vs 

Environmental

 Ecology provides a 
scientific context for 
evaluating 
environmental issues
– NOT THE SAME THING

– Although distinct, basic 
ecology and 
environmental issues 
have many connections.

– Environmental Science 
can be better understood 
by applying ecological 
theory.



Ecological vs 

Environmental

 To properly address environmental 

problems, it is necessary to 

understand the relationships 

between organisms and their 

environments.

 The science of ecology provides 

this understanding!



Ecological vs 

Environmental

 Current 
environmental 
awareness began 
with Rachel 
Carson’s 1962 book 
Silent Spring, which 
exposed the fact 
that widespread use 
of pesticides often 
affects nontarget 
organisms
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Ecological vs 

Environmental

 “The ‘control of nature is a phrase 

conceived in arrogance, born of the 

Neanderthal age of biology and 

philosophy, when it was supposed 

that nature exists for the 

convenience of man.”  
Rachel Carson
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The Scope of Ecology

Ecology is the scientific study of the 

interactions between organisms 

and between organisms and their 

environment.

– A complex and critical area of biology

– There are 3 key words in the definition:

Scientific

Environment

 Interactions



Scientific:

 The scientific nature of ecology 

involves using observations and 

experiments to test hypothetical 

explanations of ecological phenomena



Scientific:

 What is ecological phenomena???

 Why are there so many different 

kinds of species when many 

different species do basically the 

same thing?

 Why do the common stay common 

and the rare stay rare?

 How are numbers controlled?

 How is diversity maintained?



Scientific:

 At all levels – small to great

 Laboratory 

 Field

 Natural trajectory

 Natural snapshot



Scientific”

 Wide range of tools 
and techniques are 
used:

– Binoculars

– Field guides

– Molecular biology 
and DNA

– Radio tags

– Data gathered by 
satellites
Remote sensing 

Handout



Scientific

 Some scientists devise 

mathematical models that include 

important variables and 

hypothetical relationships; usually 

studied with the aid of a computer

– Dr Acosta



Scientific:

 Mathematical 
models are also 
used to simulate 
large-scale 
experiments that are 
impossible to 
conduct in the field; 
however, the basic 
information on 
which the models 
are based but be 
obtained through 
fieldwork.
– Statistical programs



Scientific:

 It is a multidisciplinary field 
examining questions from all 
areas of biology 

– Zoology

– Botany

– Genetics

– Evolution

– Microbiology

– Physiology

– Ethology
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Scientific:

 As well as many physical and social 
sciences
– Geology

– Geography

– Economics

– Climatology

– Chemistry

– Law/politics

– Astronomy

– Physics

– Mathematics

– Archeology

– Anthropology
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Scientific:

 Most importantly; 

ecology is a 

branch of 

evolutionary 

theory

– Must understand 

Natural Selection

– Must understand 

Fitness



Environment:

 The environment of an organism 

includes both biotic and abiotic 

components.



Environment:

 Biotic components  - include all other 

organisms that are a part of any individual 

organism’s environment

 Abiotic components – are the nonliving 

chemical and physical factors (e.g., 

temperature, light, water, nutrients) to 

which and organism is exposed



Interactions:

 The interactions 

between organisms 

and their 

environments include 

how the environment 

affects and organism 

and how an organism 

can change the 

environment.



Interactions:

 How can the environment affect an 

organism?

– Shelter

– Temperature

– Flooding



Interactions:

 How can an organism affect or 

change the environment?



Interactions:

 Example #1:

 Photosynthetic bacteria began to 

use sunlight for energy about three 

billion years ago

– Oxygen, a by-product of 

photosynthesis, accumulated and 

resulted in an aerobic atmosphere



Interactions:

 Example #2

 The shading of the 

forest floor by 

trees

– Plants require 

sunlight to survive

– The shading by the 

trees sometimes 

makes the floor 

unsuitable for their 

offspring to 

survive.



Interactions:

 Go hand in hand –
short-term 
(ecological time) 
interactions of 
organisms with 
their environments 
could have long 
term (evolutionary 
time) effects 
through natural 
selection.



Interactions:

 Ecological time

– Behavior

– Learning

– Acclimatization

 Evolutionary time

– Adaptation

 Go Hand in Hand
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Ecology and 

Evolutionary Biology

 Organisms adapt to their 

environment over many 

generations through the process of 

natural selection

– This adaptation occurs over many 

generations

The time frame of evolutionary time

– Evolution – changes in the genetic 

make-up of a population over time.  



Ecology and 

Evolutionary Biology

 The differential survival and 

reproduction of individuals that 

leads to evolution occurs in 

ecological time

– The minute to minute time frame of 

interactions between organisms and 

the environment

– Example:  Galapagos finches



Ecology and 

Evolutionary Biology

 Example

– Hawks feeding on field mice kill 

certain individuals (over ecological 

time), reducing population size (an 

ecological effect), altering the gene 

pool (a evolutionary effect), and 

selecting for mice with fur color that 

camouflages them in their 

environment (over evolutionary time).  



Levels of Study

 Ecological research 

ranges from the 

adaptations of 

organisms to the 

dynamics of 

ecosystems

 Ecology can be divided 

into four increasingly 

comprehensive levels 

of inquiry



Levels of Study

 Organism

 Population

 Community

 Ecosystem



Levels of Study

 Organismal ecology – studies the 
behavioral, physiological, and 
morphological ways individuals 
meet abiotic environmental 
challenges

– Ex:  The distribution of organisms is 
limited by their tolerance of abiotic 
conditions
Plants in desert



Levels of Study

 Population ecology – studies 
groups of individuals of the same 
species living in a particular 
geographic area.

– Ex:  Questions in population ecology 
concern factors that affect population 
size and composition
How many nesting Blue Footed Boobies 

will nest in one area?



Levels of Study

 Community ecology – studies all 
organisms that inhabit a particular 
area.

– Ex:  Questions concern predation, 
competition, disease, and other ways 
in which interactions among 
organisms affect community structure 
and organization.
What happens when wolves are over 

hunted?



Levels of Study

 Ecosystem ecology – studies all 
abiotic factors as well as 
communities of organisms in an 
area

– Ex:  Questions concern energy flow 
and chemical cycling among abiotic 
and biotic components
Why does it snow more around the Great 

Lakes?


