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Chapter 3.1 Ecosystems continually change over time

A)  How Organisms Adapt to Change

1. Over time, the abiotic and biotic factors in their environments ___________.    The process that makes change in living things possible is called ________________.  
2. In natural selection, the best-adapted members of a species will ___________and _____________.  (Survival of the fittest!)  

3. Sometimes, organisms are born with characteristics that give them an _________________ within their niche.  These organisms may pass these favourable characteristics onto their offspring.

4. Sometimes, organisms may ______________ and ______________ to their environment.

[image: image1.wmf]Example 1:  Adaptive Radiation of the Galapagos Finch

· The 13 species of finches on the Galapagos Islands are thought to have developed from a single species from mainland South America. 

· [image: image2.wmf]Each species has unique characteristics, such as beaks of different sizes and shapes.
· Adaptive radiation is the process by which members of a single species adapt to a variety of habitats and “radiate out” (diversify) to occupy different niches.

Q:  Suggest how the different sizes and shapes of beaks help minimize competition between the finches increase their survival. 
E.g. _____________________________________________
B)How Ecosystems Change Over Time

Ecological succession refers to changes that take place over time in the types of organisms that  live in an area. There are two types of ecological succession: primary succession and secondary succession.
[image: image3.wmf]I)  Primary Succession

Q1:  Where does primary succession usually occur?

· Primary succession occurs in an area where _______________________, such as on _________
____________, after a ________________________, or new rock when lava cools after a ___________________________.

Q2:  How do wind, rain and lichens contribute to  

        the development of new soil?

· ____________ and ___________ carry the spores of organisms such as lichens to these rocks. (Recall Science 9: seed is to sexual reproduction as spore is to asexual reproduction for plants like moss, fungi, ferns, lichens)
· The ________________of rock caused by wind, rain, and freezing as well as by lichens they help form ______________.

· As dead lichens decay, the also add organic matter to the developing soil. 

Q3:  How long does it take for the soil to accumulate?

· The accumulation of soil slowly accumulates (may take up to _________________ of years).

Q4:  After the initial development of the soil, pioneer species are introduced.  What is a pioneer   

        species?

· Pioneer species are the ________________________ to survive and reproduce in an area. 

Q5:  Pioneer species change the abiotic and biotic environment so that other organisms can survive there.  Explain how lichen is a pioneer species.

i) What is a lichen?

· A lichen is an organism that consists of a _________________ and an _______________ (or cyanobacteria) which lives in a symbiotic relationship called ___________________.
ii) How does the fungus and algae benefit each other in the symbiotic relationship?

· The fungus provides ________________, _______________, and __________________; the algae provide _______________ through photosynthesis.

iii) What happens as lichens decay and decompose?

· They create more soil and make the soil more ___________________, increasing its ability to hold more ___________________.

Each stage in the primary succession, different populations of micro-organisms, plants and animals are introduced.

· As the soil improves, plants are able to grow, and animals begin to appear.

·  Eventually, seeds of trees germinate and the first trees, such as deciduous trees, create shade, further changing the abiotic conditions.

Q5:  What do the first trees usually require to grow?

· They usually require a lot of ______________.
Q6:  As the biotic and abiotic conditions changes, more niches are created.  As the result, what   

       happens to biodiversity and the food webs?

·  As more niches are created, there is greater _________________ of organisms (e.g. animals, micro-organisms, fungi, and bacteria) and more complex __________________.

Q7:  The final stage of succession is a climax community (also called mature community).  

         Define climax community and list some examples.

· A climate community is where a ______________  group of two or more species is able to survive and reproduce in the _____________________.  The community has reached a state of equilibrium (no new changes).
· E.g. ________________________________________________________________________
Q8:  A climax community does not remain stable indefinitely.  What may cause any changes to it?

· _________________________________________________________
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II)  Secondary Succession

After a forest fire, not much is left except ash and burnt trees. Describe the sequence of

events that will occur during secondary succession.  (Refer to p. 114 of your BC Science textbook)
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Q1:  Where does secondary succession usually occur?

· Secondary succession occurs after a ______________________, such as a ____________________, in an area that already has ___________ and once had _________________________.

Q2:  Secondary succession may take only decades while primary succession may take hundreds of 

        years.  Why does secondary succession occur faster than primary succession?

· ____________ and ____________________ already exists. (The soil may contain seeds, micro-organisms, earthworms, and insects.)

Q3:  What kind of species does secondary succession often depends on?  Why?

· ______________________, such as trees, and on species that can _________________ rapidly in new conditions of _______________________ and ______________________.

C)  How do natural events affect ecosystems?

Natural events can destroy habitats, reduce biodiversity, and cause regions to undergo succession. Some examples include:

(a) Flooding: 

· occurs in locations where water levels can change rapidly 
· results in soil erosion, pollution, and disease when toxins or harmful bacteria from untreated
· sewage enter drinking water
· climate change and global warming may increase incidents of flooding

· when a tsunami occurs, huge waves, from large earthquakes or volcanic eruptions, can flood  
     coastal areas
(b) Drought: 

· occurs when an area receives a lower than average amount of rainfall over a long period of time

· prolonged drought can destroy habitats and kill organisms

· plants and animals die due to lack of water
(c) Insect Infestations: 

· occurs when normal conditions are changed

· E.g. warmer climate, drought, lack of forest fires, overpopulation of trees and pests

·  often result in succession in forests because insects destroy older, weaker trees

(d) Tsunamis: 

· occurs when large earthquakes or underwater volcanic eruptions carry huge waves to coastal regions

· huge, rapidly moving ocean waves destroy habitats and salt water carried onto shore changes soil composition

D) Venn-Diagram/Comparison Chart
	Primary Succession


	Both
	Secondary Succession



	· no soil


	· Starts with few plants and animals
	· Has pre-existing soil

	· A newly formed area
	· Ends with a forest 
	· Some micro-organisms, insects, plants and animals still exist after disturbance

	· Long process
	· Ends with a climax (mature) community
	· Short process

	· Examples:

· Retreating glaciers, volcanic eruption
	· Climax community can be disturbed again to restart the process of succession
	· Examples:

· Forest fire, flood, hurricane, tsunami, insect infestation, agricultural land abandonment



Four of the Finch Species
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