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Essential idea:
• The continued survival of living organisms including
humans depends on sustainable communities.

Ecology
4.1- Species, communities and
ecosystems

Nature of science:

International-mindedness:

• Looking for patterns, trends and discrepancies
– plants and algae are mostly autotrophic but some are not.
(3.1)
o Carnivourous plants are still autotrophs.
o Parasitic plants (orchids, monotropes)
o Mixotrophic Dinoflagellates and Euglena

• The need for sustainability in human activities could be
discussed and the methods needed to promote this.
– Not just environmental (unrealistic?)
– Social and economic impacts are intertwined

Phantom
orchid

Snowplants

Understandings
• Species are groups of organisms that can potentially interbreed to produce
fertile offspring. (remember 5.3 notes)

Understandings
• Members of a species may be reproductively isolated in
separate populations.

1

3/11/2016

Reproductive Isolation
• Prezygotic Barriers
– Habitat Isolation- different
locations in same area
– Temporal Isolation- different
times in same area.
– Behavioral Isolation- different
signals or pheromones.
– Mechanical Isolationanatomical incompatibility.
– Gametic Isolation- sperm
and egg don’t fuse

Reproductive Isolation
•

Postzygotic Barriers
– Reduced Hybrid Viability: weak embyos or juveniles die
(grassfrogs)
– Reduced Hybrid Fertility: horse + donkey = mule (sterile)
– Hybrid Breakdown: feeble or sterile F2 generation (cotton)

Understandings
• Species have either an autotrophic or heterotrophic
method of nutrition (a few species have both methods).

Understandings
• Consumers are heterotrophs that feed on living organisms by
ingestion.
–
–
–
–

Understandings
• Detritivores are heterotrophs that obtain organic nutrients from
detritus by internal digestion.
– Detritus is decomposing products of organisms
– Subgroup of decomposers

Herbivores
Carnivores
Omnivores
Decomposers (derive energy from non-living organic matter)

Understandings
• Saprotrophs are heterotrophs that obtain organic nutrients from
dead organisms by external digestion.
– Subgroup of Decomposers
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Applications and Skills
• Skill: Classifying species as autotrophs, consumers,
detritivores or saprotrophs from a knowledge of their
mode of nutrition.

Understandings
• A community is formed by populations of different species living
together and interacting with each other.

– What am I?

Community Structure
• Two Models
– The Individualistic Model (H. L.
Gleason)
o Chance assemblage
o Based on adaptations to abiotic
factors
o Generally true of plants.
– The Interactive Model (Frederick
Clements)
o Assemblage locked into associations
by mandatory biotic relationships.
o Communities are superorganisms.
o Generally true of animals.

Understandings
• A community forms an ecosystem by its interactions with the abiotic
environment.

Abiotic Influences
• Nonliving chemical and
physical components
− For Plants:
o
o
o
o
o
o
o
o

Temperature
Water
Sunlight
Wind
Soil pH
Salinity
Mineral nutrients
Periodic disturbances

Abiotic Influences
− For Animals:
o
o
o
o
o

Temperature
Water
Breeding sites
Food Supply
Territory
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Understandings
• Autotrophs obtain inorganic nutrients from the abiotic
environment.
– The sun is the ultimate energy source for earth

Understandings
•

The supply of inorganic nutrients is maintained by nutrient
cycling.
–
–
–
–

Understandings
• Ecosystems have the potential to be sustainable over long
periods of time. (climax communities- biomes)

Applications and Skills
• Skill: Setting up sealed mesocosms to try to establish
sustainability. (Practical 5 pg 212)
–
–
–
–
–
–

Applications and Skills
• Skill: Testing for association between two species using the chisquared test with data obtained by quadrat sampling. (Field
work pg 207-208, DBQ 209)

Water
Carbon
Nitrogen
Phosphorus

Research: Sealed bottle garden
Design: What materials? What do you
want to observe/record?
Ethics: IB animal experimentation policy
Communication: Weekly updates with
data and evidence
Evaluate: Each week evaluate progress
and suggest refinements
Produce presentation

Applications and Skills
• Skill: Recognizing and interpreting statistical significance.

– Plot-based (quadrat) methods are often used to study populations of
different species within a certain area.
– Quadrats are generally square sample areas marked out using a framed
structure.

End
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5.3 Classification and Biodiversity
Notes

Focus of Ecology
•
•
•
•

The Species Concept

Population- individuals of the same species in a
particular geographical area
Community- assemblage of populations of
different species
Ecosystem- all abiotic factors and the
community of species in an area
Biosphere- the sum of all the planet’s
ecosystems
–
Rachel Carson (1962)
Back
o Silent Spring
o Human impact on environment (DDT)

•

Biological Species Concept
–
–
–
–

Proposed by Ernst Mayr (1942)
Interbreeding natural populations that
are reproductively isolated
Produce viable, fertile offspring
Problems
o Asexual organisms
o Geographically isolated
populations
o Extinct species?

5.3 Classification and Biodiversity
Notes

The Species Concept

•

Alternative Concepts of Species
–
–

Ecological-defined by its niche (role)
Pluralistic-defined by the most important factors that
distinguish the species

–

Geneological-

defined by the genetic history

Back
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