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IN: 244 million years ago Nevada was 
under a vast sea. What are some factors 
that could have caused changes  leading 
to our current ecosystem? 

Ecological Succession and Stability 

What does it take to 
keep this lawn 
looking like this? 
 
 
 
 

What will happen to 
this lawn over time if 
it is not maintained? 

What  are the first types of plants that will 
take hold in this yard? 

I. How do ecosystems arise? Ecological Succession  
A. The gradual and sequential change in species 
composition of a community over time. 
B. Some species colonize and their populations 
increase while other populations decline. 
 

 

C. Process continues until a stable community is 
reached. 

   D. Community stability occurs where fairly constant 
 conditions continue. 
   E. A variety of populations with genetic diversity     
 is the most stable.                                                   
  Example:  

• A corn field (monoculture)                                                   
infected by a deadly virus                                                       
may die out. But if the field                                                                 
has many other plants                                                         
(polyculture), the community                                               
would not change as much. 
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II. Two Types of Succession 
A. Primary Succession 
     a. Occurs where there is no soil 
     b. Lifeless area where no community                                                    
 existed before    
      c.  Examples:  
  On land from retreating glaciers 
  On the surface of new lava flows 
  On newly exposed islands 

 
 

 
 

 Molles: Ecology 2nd Ed. 

Primary Succession – 
Glacier Bay, Alaska 
Reiners et.al. (1971)  

 

Molles: Ecology 2nd Ed. Molles: Ecology 2nd Ed. 

Glacier Bay Succession 

Molles: Ecology 2nd Ed. 

Soil Development 

Bare 

rock & 

soil 

 

Lichens 

Mosses 

Grasses 

Forbs 

Shrubs 

Aspen 

Black 

spruce 
White 

spruce 

In
c
re

a
s
in

g
 V

e
rt

ic
a
l 

S
tr

u
c
tu

re
 

Coral Reef Succession On Lava Flows 

Molles: Ecology 2nd Ed. 

Lava Flow From Land Into Sea 
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Coral Reef Succession On Lava Flows 

Molles: Ecology 2nd Ed. 

Underwater Lava Flow 

Coral Reef Succession On Lava Flows 

Molles: Ecology 2nd Ed. 

Coral Reef Succession On Lava Flows 

Molles: Ecology 2nd Ed. 

Coral Reef Succession On Lava Flows 

Molles: Ecology 2nd Ed. 

Coral Reef Succession On Lava Flows 

Molles: Ecology 2nd Ed. 

Coral Reef Succession On Lava Flows 

Molles: Ecology 2nd Ed. 
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Coral Reef Succession On Lava Flows 

Molles: Ecology 2nd Ed. 

Lichens Role in Forming Soil 

 

B. Secondary succession 
 a. Occurs after the disturbance of an existing 
community 
 b. Re-building on remaining soil 
 c. Examples: 

 Re-growth after a NATURAL forest fire 
or after the abandonment of farmland 

Secondary Succession 
 

Old Field Succession 

Molles: Ecology 2nd Ed. 

  Old Field Succession: 
1 Year After Abandonment 
 

Molles: Ecology 2nd Ed. 

Grasses and Weeds Dominate 
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5 Years After Abandonment 

Molles: Ecology 2nd Ed. 
Goldenrod and Other Perennial Weeds Dominate 

Molles: Ecology 2nd Ed. 

Tree saplings and shrubs begin to establish 

10 Years After Abandonment 

Molles: Ecology 2nd Ed. 

 

Trees and shrubs 

begin to replace 

herbaceous plant 

species 

20 Years After 
Abandonment 

Molles: Ecology 2nd Ed. 

Where did the grasses and goldenrod go ? 

100 Years After Abandonment 

A. Primary Succession 
• Begins with no 

life 
• No soil 
• New area  
 

B. Secondary Succession 
• Follows removal of 

existing organisms 
• Soil Present 
• Old area 

III. Primary vs. Secondary Succession IV. How succession works 
 A. Early Succession 

a. r-selected species (pioneers)                   
are the first to arrive.  

b. Ex: Mosses, grasses, lichens, weeds, 
small animals, insects 

c. Produce large numbers of offspring 
d. Grow fast 
e. Resilient (strong) 
f. Reach sexual maturity fast 
g. Short life spans 
h. Poor competitive ability 
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B. Intermediate to Late Succession  
   a. K-selected species arrive later and replace             
 r-selected, pioneer species 
   b. Produce fewer, larger young 
   c. Require better soil conditions 
   d. Grow slower 
   e. Take longer to reach sexual maturity 
   f.  Live longer (hold onto space/resources) 
   g. Good competitive ability  
   h.  Ex: larger mammals and larger plants                 
                        (beech, oak, fir) 

C. Climax Community  
a. Last successional 

community (biomes) 
b. Remains stable until 

disturbed 
c. May be slight changes 

in species over time                     
(elm to maple) 

 

OUT: 
• Read the information about white-tailed deer. 

Explain how they affect forest development. 

Mojave Desert Food Web 
P 44 (Show after Assignment  
Complete) 



9/13/2018 

7 

 

0

10

20

30

40

50

60

70

80

0 10 20 30 40 50 60 70

Graph on  
P 44 of 

 Notebook 

= % of area  
       covered by  
       herbaceous plants 

= % of area   covered 

by shrubs, vines, and 

tree seedlings or 

saplings 

= % of area covered 

by trees at least 8 m 

tall 

Stop 

• NOTE:   there are 3 videos in this lesson which you 
may or may not show.  Pick and choose….  So you 
have time for JENGA 

IN: Make a T-chart with the labels 
below. List as many biological and 
physical factors you can think of that 
may affect an ecosystem. 
  

Biological Factors 
(biotic) 

 

 

Physical Factors 
(abiotic) 

 
 
 
 

Factors Affecting Ecosystems 

 
 

 

Biological Factors 
(biotic) 

 

 

Physical Factors 
(abiotic) 

 
Disease  
Invasive species 
Keystone species (?) 
Predator/prey relationships 
Symbiotic relationships 
Density of plants and 
animals 
Decomposers (bacteria) 
 
 
 
 

Physical:  sunlight, temperature, 
flood, fire, hurricane, landslide, 
volcano, tornado, earthquake, 
drought 
Habitat Loss (?) 
Habitat Fragmentation (?) 
Chemical:  Pollutants (land, water, 
air) Oil spills, toxic agents like 
mercury, fertilizer, detergents, 
radioactive material, acid raid, 
smog 

 

Ecological Disturbances 

What happens to ecosystems when 
the environment changes? 
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How wolves changed a river! I.  What is a disturbance?  
A. Disturbance = an event by a biotic or 

abiotic factor that changes the 
population size or community 
composition. (natural or done                            
by humans.) 
 a. Can be localized  
Example: Tree falling in a forest                     
creating a gap that lets in light              
and alters conditions for plants and 
animals. 
 b. Can be large and severe 
Example: hurricane, tornado                      
or volcanic eruption. 

 

c. Can be sudden (landslides), gradual 
(climate change), or normal, regularly re-
occurring (periodic fire, seasonal storms, 
sustainable logging and farming) 

 

B. Moderate Disturbances 
a. Frequency allows 

recovery. (not too many) 
b. Some k-selected species 

remain 
c. Soil left in tact 

 

 

 

 

Examples of   
Moderate Disturbances 

Sustainable Logging and Farming 
• Limit the amount of trees/land 

cleared. 
• Limit the frequency of 

logging/farming in an area. 

 
Examples of  Moderate Disturbances 
 Periodic Forest Fires from Lightning 
 

 
• Jack pine cones produce seed                                           

 when under extreme heat 
• Fire eliminates dead wood 
• Returns nutrients to soil 
• Sprouts feeds certain animals 
•Not all disturbances are bad! 

 Biodiversity is actually dependent                                                      
on natural disturbance for survival,                             
limiting competition, and                                             
allowing for new growth. Disturbances                                     
can be used to preserve or increase                                    
biodiversity.  
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C. High Intensity/Magnitude 
 Disturbances 

a. Too frequent and drastic to 
allow recovery 

b. Reduce soil nutrients 
c. Eliminate k-selected species 
d. Conditions cannot be reversed 
e. Examples: 
 1. Volcanic eruption, tsunami, 
  major hurricane 
 2. Climate Change                                 
 (gradual, high magnitude) 

II. Ecosystem Stability 
A. Factors That Affect Stability 

1. Fragility - How easily is the                                              
ecosystem disturbed (coral reefs fragile) 

2. Resilience – How quickly                         
is the ecosystem able                              
to return to is original state 

3. How many biotic and                                 
abiotic factors are affected 

4. How has the community structure  
been altered (interactions among 
organisms; predator/prey, symbiotic 
relationships, keystone species) 
 

B. Keystone Species: A species that has a large effect 
on its ecosystem regardless of its population size. 

 

Sea urchin 
eats kelp 

Sea otter eats the sea urchins 

a. Exert strong control not by                                
how many but, by                            
ecological role (niche.) 

b. The loss of a keystone species 
drastically alters the community 
and possibly destroys it. 
 

Star fish maintain the numbers of mussels in a community. If the 
number of mussels is not kept in check then they can push our other 
species. 

Architectural arch allowed enormous weight to be 
distributed down the sides of an entrance. Pulling the 
keystone out would cause the structure to collapse. This is 
much like the keystone species that play a vital role in their 
ecosystem. The absence of a keystone species would cause 
the collapse of the ecosystem. The number of the 
individuals is not the important factor, but rather the role 
the species plays. 

Other Keystone Species 
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III. Equilibrium 
A. Ecosystems always work                                         

towards balance of                                                  
species and community                                 
diversity, energy flow                                     
and nutrient recycling 

B. Disturbances of ecosystem equilibrium 
 leads to: 

a. Succession – species become more or 
less abundant 

b. Migration – species move in or out 
c. Speciation – one species becomes two 
d. Extinction – death of a species 

    
 

 

C. Evolution and adaptation allow for  
ecosystems to return and flourish. 

OUT: 

Quickly sketch one moderate and 

one high intensity disturbance.  

Label each one. 

中等 高强度 

Florida Sea Level Rising  

Fastest Glacier 

STOP 


