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Adaptation to the Environment

How well adapted an individual is to its environment affects its chances of its survival. Species become better adapted through the process of evolution.

Species’ adaptations affect their ability to survive environmental change and these adaptations will inform management practices in habitats conservation.

A population with a large gene pool will survive environmental change more easily as it is more likely there will be individuals in the population adapted to the new conditions.  They can then pass their genes on to further generations.

Most organisms can only survive within a relatively narrow range of conditions called their range of tolerance.

Range of Tolerance

The law of tolerance states that: ................................................................................................................................................................
................................................................................................................................................................
................................................................................................................................................................
................................................................................................................................................................
................................................................................................................................................................
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Notes on Range of Tolerance:
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................................................................................................................
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Question[image: fish temp copy]
Different fish species have different thermal tolerances.
This is reflected in their behaviour when they are allowed to choose where they swim in a thermally stratified lake.

1. Which fish are adapted to the warmest temperature? 
..........................................................................
2. What is their optimum range of tolerance?
..........................................................................
3. At what water depth are they normally found in greatest numbers?
..........................................................................
4. What would happen to these fish if they were in much deeper water? ....................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

Task:  Species Adaptation Research

Research a species (one that you have never heard of before)
Find out how this species is adapted to as many of the abiotic and biotic factors that are relevant to the species survival.
Need information on the following:
· The particular habitat/ecosystem that the species is found in
· Abiotic and biotic factors that may affect survival
· Physiological, behavioural, and anatomical adaptations 
· Other relevant information
 
Present your findings in either of the following formats on a separate piece of paper:
· Newspaper article
· Bedtime story
· Cartoon strip
· Dating site profile






















Biotic and Abiotic Environmental Factors & Examples of Specific Adaptations to the Environment

The distribution of species is controlled by abiotic and biotic factors. This knowledge can guide habitat management to make conditions more suitable

List the Abiotic and Biotic factors that can affect the survival and distribution of species.

	Abiotic factors
	Biotic factors

	
	

	
	

	
	

	
	

	
	

	
	




Using the presentation on GOL and your knowledge from habitat conservation ensure that you have at least one example and explanation for each of the abiotic and biotic factors listed below.

You must be able to explain the significance of how each factor relates to species survival and distribution.

	Abiotic factor
	Information
	Examples

	Temperature










	
	

	Light













	
	

	pH










	
	

	Salinity
	
	

	Water










	
	

	Mineral nutrients










	
	

	Protection physical damage (strong winds/rough water)
	
	










	Biotic  factor
	Information
	Examples

	Symbiotic feeding relationships
	
	

	Avoiding predators
	
	

	Pollination
	
	

	Seed dispersal
	
	

	Feeding
	
	









Ecological terminology
Grouping Organisms
Objectives:
· To know how living things are grouped and organised
· To be able to define and explain ecological terminology
· To explain and distinguish between a biome and an ecosystem
[image: Image result for Taxonomic Classification System]
Taxonomy 

Taxonomy is the study of how organisms can be grouped according to how closely related they are.  Each group is called a taxon
Grouping on animals is based on evolutionary relationships.  Organisms often have similarities in structure and physiology
A taxon is a group in the classification system. There are 8 main taxa. 
Organisms are more closely related with progression from domain to species
Species
Definition: 


Why don’t two very closely related species interbreed in the wild when they could in captivity?




Give two examples of different species interbreeding in captivity when in the wild they do not.



[image: Image result for tiger]Binomial Nomenclature
 Panthera tigris is the name used for a tiger.  Explain what these 2 words mean. 




[image: See the source image]Evolution

· Evolution is the process that changes the gene pool of a species, in some cases genes pools separate to become 2 or more species.  
· It is driven by natural selection where if you have a survival advantage, you are more likely to survive and pass your genes onto the next generation.

Habitat
Definition:


Niche  
Definition:



 
[image: ]The graphs on the left show 2 different organisms grown in culture.  The top graph shows the population of the species when they are grown separately.  The bottom graph shows when they are grown together (i.e. occupy the same niche).  
Describe the differences between these 2 graphs.






Explain why two species occupy the same niche?




Population
Definition:



Community
Definition:



Ecosystem  
Definition: 




Biome
Definition: 

[image: http://www2.kpr.edu.on.ca/cdciw/biomes/wrldbiom.jpg]

What climactic factors are important in determining the biome type?




Use this link to identify the biomes below (pictures) and write a summary about each one.  http://www.cotf.edu/ete/modules/msese/earthsysflr/biomes.html
[image: Image of a Tropical Rainforest.]Give five examples of different biomes.
1. 






[image: Image of a desert.]

2.  




3. [image: Image that shows a portion of the Tropical Savannah landscape.]
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4.  
 





5. [image: Image that shows a portion of the Arctic Tundra landscape.] 










[image: http://cte.uwaterloo.ca/media/images/generic/Group%20Work%20in%20the%20Classroom%20Small-Group%20Tasks.jpg]Task 
Complete the table below
Make a set of revision cards (or other resource) with these key terms and learn them


Questions on grouping organisms.

1 	What is an ecosystem?
…..............................................................................................................................................................
................................................................................................................................................................
 (1 mark)
2 	Explain what is meant by the term biome.
................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................ 
 (2 marks)
3 	(a) Complete the table:

	Term
	Definition

	
	A large area dominated by a major vegetation type associated with a specific climate and/or soil


	Population


	




	
	A community of organisms interacting with its abiotic environment



 (3 marks)
3 	(b) What is the difference between habitat and niche?
................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
 (2 marks)
4 	(a) In some parts of the country, the population of red squirrels is stable or even increasing. This is because the red squirrels are exploiting a different ecological niche from grey squirrels.  
Explain the significance of the different ecological niche.
........................................................................................................................................................................................................................................................................................................................
........................................................................................................................................................................................................................................................................................................................
(2 marks)

Succession
All species have a stage in their life cycle when movement to colonise new habitats can take place. This is essential to avoid extinction as changing conditions make the current location unsuitable for survival. The period when survival in an area is possible may last a long time, or it may be very short. In all cases, it is important to colonise, grow, breed, then colonise and populate other areas. When a species colonises an area, it will change the habitat. It also may make it suitable for other species to colonise and survive that could not survive before. 

Succession Definition:



How do ecosystems change during succession?









Types of succession.
Primary succession begins in a place without any soil, on bare rock or sand or water, in hostile conditions: 
Examples where primary succession can occur are: -
1.
2.
3.


Secondary succession occurs when existing community has been cleared by some disturbance that leaves the soil intact
Examples where primary succession can occur are: -
[image: diagram3]1.
2. 

Which type of succession is faster and why?







General Changes in Succession
1. The first species to colonise a habitat are known as pioneer species. These are tolerant of hostile conditions and alter them: they increase soil nutrient content and structure, produce humus, and change the pH.
2. These conditions are more favourable to other species; these species colonise the habitat and outcompete the pioneer species.
3. In turn, these species are succeeded, until a stable state with a high ecological diversity is reached which is known as the climax community

Primary Succession

The full range of processes and stages in succession can best be seen in a newly created habitat which currently has no life, for example, a new pond, or bare rock exposed by a retreating ice sheet. The stages in the sequence of events that follows are called seres.  Each sere is named after the starting conditions: 

bare rock (stone) = litho so lithosere; 
water = hydro so hydrosere; 
sand = psammo so psammosere.
Lithosere
In the space below, annotate the diagram to explain the different stages of succession.  Use the presentation on GOL/in class to help you.  











[image: ]
















Hydrosere
Research the stages of succession in a hydrosere.  Annotate the diagram below to explain what is happening at each stage and give examples of species that would be found.









[image: Image result for hydrosere]


















Psammosere
Research the stages of succession in a Psammosere.  Annotate the diagram below to explain what is happening at each stage and give examples of species that would be found.










[image: https://image.slidesharecdn.com/sand-dune-ecosystems-1193128696670691-1/95/sand-dune-ecosystems-2-728.jpg?cb=1193103498]

















Human activities and plagioclimaxes
A deflected succession is one where succession does not proceed to the expected climax community for the locality
Often caused by human activity e.g. trampling, fire, management such as clearance/fencing off areas, grazing and afforestation.
The resulting community is called a plagioclimax.
If the human activity that produced a plagioclimax stops, then secondary succession will eventually re-establish the climax community.

Conservation of Climax Communities

Conservation of climax communities such as natural rainforest, coral reefs, mangroves and Antarctica typically takes the approach of minimal human impact. 
However, in the UK, conservation management of plagioclimatic communities is usually through maintenance of the traditional activities that created them.
The main conservation priority will be ensuring the activities that maintained the plagioclimax are continued.

Plagioclimaxes in the UK and their management

Complete the table below to show what human management activities stop natural succession and maintain the plagioclimax.

	Habitat
	Approaches used to manage the plagioclimax

	Lowland heathland 
	

	Hay meadow 
	

	Wet meadow 
	

	Upland moorland 
	

	Arable field 
	

	Garden lawn 
	

	Coppiced woodland 
	

	Reed beds
	






Succession Summary Activities

1.  Below is a table outlining how abiotic and biotic conditions change during ecological succession.  
Complete the table 

	Condition
	Change from pioneer colonisation to climax community

	Abiotic conditions

	Temperature extremes
	

	Water availability
	

	Light levels
	

	Nutrient availability
	

	Rates of change
	

	Biotic conditions

	Main pollination method
	

	Main seed dispersal method
	

	Importance of inter-species relationships
	

	Biomass
	

	Biodiversity
	




2. Which organisms are the pioneers of a lithosere?
………………………………………………………………………………………………………………………………………………

3. What are the main features of a pioneer species that enables it to colonise a sere?
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………

4. Describe how new colonizing species change the abiotic conditions in an environment during succession.
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
5. What are the main features of a climax community?
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………

6. Name 3 different climax communities.
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………

7.  Step memory activity
· Write each sentence below on a separate post-it note or piece of paper.  
· Turn all the bits of paper upside down.
· From memory, say out loud the first sentence then check the post-it note to see if you are correct.
· Move onto the next sentence.  Say it out loud from memory, then check.
· Continue to the end.  If you go wrong at any point you must turn all the sentence over and start again

1. The ﬁrst organisms to colonise are called pioneer species. 
2. Pioneers are adapted to extreme abiotic conditions e.g. no soil, brighter sunlight, extreme temperatures
3. Pioneer species increase in number and die changing the abiotic conditions, so they are less hostile e.g. create soil, available nutrients, 
4. The new abiotic conditions allow new colonisers e.g. mosses to survive in the area and increase in number.  
5. The new colonisers out-compete the pioneer species which may eventually die out. 
6. These new colonisers also change the abiotic conditions, making the habitat suitable for colonisation by another new group of species.
7. Abiotic conditions become less extreme 
8. The sequence of species’ colonising then dying out, continues until a ﬁnal climax community which is dominant as long as the climate does not change. 



Population Dynamics
Population regulation

The number of individuals of a species that live in an area is controlled by a balance of factors which tend to increase or reduce the population.
The population will increase if the reproduction rate is high and the death rate is low.
The population will decline if the reproduction rate is low and the death rate is high.
[image: ]Successful wildlife conservation will maximise the factors that increase the population while minimising the factors that reduce it.
The environmental factors that affect the death rate can be controlled by good environmental management.
[image: ]The reproduction rate depends upon the species’ natural breeding rate.

[image: ]Why is it important to understand the factors that can bring about population change?  Give some specific examples to help explain this answer.



[image: ]


[image: Image result for lichen]Define the term “Population”




What do you need to know in order to calculate the size of a population?  







Population growth and regulation
[image: https://tse1.mm.bing.net/th?&id=OIP.M6148c408c38cf4cbd881edf572583500o0&w=300&h=225&c=0&pid=1.9&rs=0&p=0&r=0]Factors that affect birth rates
What do you understand by reproductive potential?



Why do herring have so many young?




[image: ]What is a r-selected species?






What is a k-selected species?
[image: ]











Factors that affect mortality rates
Define environmental resistance.


What kind of factors are mostly responsible for controlling mortality rate?





Homeostatic population regulation

Population dynamics are critical in monitoring the survival of a species, its breeding success and to assess Maximum Sustainable Yield (MSY). The MSY of a population is an estimate of the greatest exploitation that is possible without causing unsustainable long term population decline.

To forecast a change in the size of the population the following variables are required:
	current population;
	numbers of births and deaths;
	number of individuals immigrating and emigrating.
	Population = starting population + births + immigrants – deaths – emigrants
What is meant by:
[image: https://tse1.mm.bing.net/th?&id=OIP.M10d1e48504c6ff6b13339b28e2474038H0&w=171&h=198&c=0&pid=1.9&rs=0&p=0&r=0] a:  Density dependent environmental factors






b:  Density independent factors





Migration
[image: https://tse1.mm.bing.net/th?&id=OIP.M0172bd154a0c826a76ca0aef3d3d5841H0&w=300&h=225&c=0&pid=1.9&rs=0&p=0&r=0]Summarise the difference between migration of humans and other wildlife.







The stages of population growth
List the main stages of population growth and explain what each stage represents.
1.


2.


3.


4.


5.






Draw the sigmoidal growth curve below and annotate it











[image: 140106006]What are the reasons for a J shaped Growth Curve? 







[image: ]Carrying capacity

What is meant by carrying capacity? 





What happens if the population falls below the carrying capacity?


What happens if the population rises above the carrying capacity?


Controlling carrying capacity
What factors could change the population size of the carrying capacity for a habitat?
1.
2.
3.
4.

Why would environmentalists want to increase the carrying capacity for a desired species?

Explain specific ways (density dependent and independent) in which the carrying capacity can be increased.  Give example of particular species that have benefitted from this.







It is said that there is a homeostatic regulation of population size.  Explain the diagram below with details of what negative feedback and homeostasis mean.
[image: ]






Predator-prey relationships
Reference: Study the following web link to gain an understanding/ revise the predator/prey relationship 
http://www.bbc.co.uk/schools/gcsebitesize/science/edexcel/environment/populationsandpyramidsrev5.shtml
Describe and explain what is happening to the population of Lynx and Snowshoe hare in the graph below.
[image: chap8f17]















Artificial Population Control
Intervention to artificially control the population through culling may be required to enable the species or habitats to survive where natural control mechanisms no longer regulate the population.
This is often necessary if:
· The breeding rate of an endangered species is low, so a captive breeding and release programme is needed to maintain or increase the population;
· A non-indigenous species is introduced which reduces the populations of indigenous species because it is a predator, competitor, or pathogen;
· An indigenous predator has been removed so its prey species becomes over-populated and needs to be culled to avoid the ecological damage it may cause by its impact on other species. 

For example, as wolves in Scotland have been exterminated their prey species, Red Deer, must be culled to prevent their population rising too high which would lead to over-grazing.
1. [image: ]What is culling?   Why does it take place?


2. What were the deer predators?



3. Why did the deer suddenly decline in number after 1924?


4. What happened to the Carrying capacity of the area between 1906 and 1940?



5. Why did it change?



Consolidation
· Design a mind map or other revision resource to revise from
· Complete the table of key words and terms below

Glossary of terms
	Term

	Definition
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3.1.3.1 How adaptation to the environment affects species’ habitat requirements and
influences conservation decision-making

Students should be able to use examples of habitat management which benefit species that are
‘adapted to particular abiotic and biotic factors. The deliberate provision of these conditions may
increase species’ survival.
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3.1.3.2 Terminology to describe the roles of living organisms in their habitats and their
interactions with the physical environment

Students should be able to use appropriate terminology to describe the roles of living organisms in
their habitats and their interactions with the physical environment.

Ecological terminology « Species.
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3.1.3.3 The control of ecological succession in conserving plagioclimax habitats

Students should understand that many wildife communities have developed in plagioclimax
habitats maintained by long-term human activiies. They should understand the processes in
ecological succession that can inform conservation strategies.
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Examples of r-Selected Species

* Weeds, bacteria, insects, algae, small mammals
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Examples of K-Selected Species

* Elephants, great apes, whales, human
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