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Learning Objectives





Part 1: Zonation = space occupied
• Zonation describes the variation 

in biological communities along 
an environmental gradient

• Example: Seaweeds, in particular, 
exhibit clear zonation patterns

• Species that are more resistant to 
water loss, such as channel wrack, 
thrive on the upper shore.

• Species that are less tolerant of 
desiccation, like kelp, are found 
on the lower shore, where they 
remain submerged for longer 
periods.



Using Transect to Investigate Zonation



Zonation



Part 2: Succession 
= time to establish an ecosystem



What happens in the soil in terms of 
nutrient accumulation during succession?
• Increase in Organic Matter

• Succession leads to the accumulation of organic matter in ecosystems.
• Decomposition Process

• Dead plants and organisms break down, enriching the soil with nutrients.
• Role of Soil Organisms

• Earthworms and other decomposers enhance soil structure and moisture retention.
• Fertile Soil Formation

• Organic matter accumulation creates richer soil, supporting greater biodiversity.
• Succession as an Ecological Process

• Gradually transforms ecosystems over time.
• Predictable Sequence

• Involves species replacement, soil formation, and increasing biodiversity.
• Final Result

• Ecosystems become more complex, stable, and resilient.
• Climax Community à Represents long-term equilibrium and ecosystem maturity.
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Primary Succession

• This occurs on previously 
uncolonised surfaces, such as 
newly formed volcanic rock or 
glacial deposits. In these 
environments, there is no pre-
existing soil, and life begins 
with pioneer species like 
lichens and mosses, which can 
withstand harsh conditions.

Secondary Succession

• This takes place in areas where 
an existing community has 
been disturbed or destroyed, 
such as after a forest fire, 
flood, or human activity. Since 
soil and seed banks are already 
present, secondary succession 
happens much faster than 
primary succession.

2 Types of Succession
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Secondary Succession
• Succession that begins in an environment following destruction of all or part of 

the earlier community
• Ex: abandoned farmland, open area after fire

• Begins when natural community is disturbed BUT soil & sediment remains
• New vegetation can germinate from the seed bank
• In both cases (primary and secondary), succession focuses on vegetation 

changes
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2 Types of Succession



Seral Stages and Climax 
Community



What are seral stages?





Pioneer Communities
• Lichens and Mosses
• Survive on nutrients in dust and rock
• Start soil formation
• Characterized by r-selected species

Roles:
1. Trap small particles
2. Produce organic material - photosynthesis
3. Chemically weather the rock
4. Patches of soil form



Characteristics of climax community
Characterized by K-selected species (better adapted to this stage of succession)



Part 3: Seral Stages and Climax Community



Alternative Stable States



Pioneer Vs Climax Communities
• Construct a table to differentiate pioneer and climax communities

1. Definition
2. Species Composition
3. Adaptations
4. Biodiversity
5. Soil Quality
6. Nutrient Cycling
7. Energy Flow
8. Vegetation Structure
9. Environmental Conditions
10. Ecological Stability
11. Timeframe



Pioneer Vs Climax Communities



Climax Community and Stability



Plagioclimax

Plagioclimax = a stable 
plant community that is 
maintained by ongoing 
human activity (such as 
grazing, mowing, burning, 
or cultivation) and would 
not persist in its current 
form if those human 
influences stopped.



Conceptual Qs

1. Explain the changes during succession time
2. Outline how succession increases resilience



Succession Increases Diversity
• Succession increases diversity, enhancing resilience and stability. 
• Human interference can disrupt succession, reducing resilience and stability.
• Ecosystem Stability & Resilience is an ecosystem’s ability to tolerate disturbances 

depends on its diversity and resilience. 
• Resilience is defined as the capacity of a system to resist tipping points and maintain 

stability through equilibrium. 
• Factors Influencing Resilience:

• Human Impact: Reducing diversity and storages lowers resilience. Example – Tropical Rainforests:
• High biodiversity makes them resilient.
• Logging and fires reduce resilience, causing slow recovery.
• Example – Natural Grasslands:

• Low diversity but high resilience due to underground nutrient storage.
• Recover quickly after fires.
• Fires and elephants help maintain grasslands by preventing forest encroachment



Explain the changes during succession time
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