Showing energy transfers					Nature of Biology page 450

Research for Task 3							Due  22 March 2016
Chemical energy transfers in an ecosystem can be shown in various ways, such as:
• food chains
• food webs.
In both food chains and food webs, arrows show the _______________________ of energy transfer, but neither shows the relative amounts of chemical energy at each transfer.

1. Label the pattern of a food chain represented below.
	

[image: ]


Figure 1:  _________________________________________________________________



Refer to Nature of Biology page 40, Figure 14.5 Antarctic Food Web.
2. In the box below draw a food chain with three organisms.

	







3. In the box below draw a food chain with four organisms.

	







4. In the box below draw a food chain with five organisms.

	








The flow of chemical energy in an ecosystem can also be shown using a  representation known as a food web, such as the one provided in Figure 2 below.
	
[image: ]

Figure 2:  _________________________________________________________________




Principles of Energy Flow in Ecosystems
Energy is lost as ______________________  energy at each trophic level in an ecosystem.
1. The number of trophic levels in ecosystems is limited, with many ecosystems having only three levels.
2. The higher the trophic level of organisms, the greater the energy cost of production of their organic matter. So, the production of carnivore organic matter requires more energy than the production of an equal amount of herbivore organic matter.
3. Energy must be continually supplied to an ecosystem, because energy   ______________________ in a one-way direction and is not recycled.


Nature of Biology page 448
Complete Figure 3 below to show how energy is used by organisms at each trophic level.
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Figure 3: ______________________________________________________________



Scientific Investigation Applied to the Ecosystem 

First some definitions.

Valid or “Real”
The data collected must test the variables that you state that you are testing.
Example 1: If you were to sit a test on Biology, but the test given to you was asking about Physics! It would not be a valid test.

Example 2: Recording a high temperature on one occasion and stating that the environment is always hot. You could not make valid generalisations.

Example 3: 
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________



Accurate Data collection or “Sharp”
The equipment should have the appropriate scale marks.
Example 1: If the teacher did not use a marking key for each question.

Example 2: If you were to measure a volume of 2mL and you used a 100mL measuring cylinder, you would not get an accurate reading.

Example 3: 
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________

Reliable Data or “Consistent”
Many sets of data must be collected to see if the data is consistent, or “repeatable”. This reduces the effects of individual differences.
Example 1: You have many assessments spread out over the year and the average is calculated as a guide to your grade.

Example 2: At least three trials should be set up and the average calculated.

Example 3: 
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________


Scientific Investigation Applied to the Ecosystem 
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Figure 1: Phytoplankton



Visit the link below.
http://www.sanibelseaschool.org/experience-blog/2014/9/26/phytoplankton-friday


1. Describe what phytoplankton are and where they live.
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________


2. Name two types of phytoplankton.
__________________________________________________________________________
__________________________________________________________________________


3. Explain three reasons why phytoplankton are important in a marine ecosystem.
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________



4. Scientists investigated the effect of a pollutant on the growth of phytoplankton.  They set up a preliminary experiment by putting 200 mL of water and 18 g of phytoplankton into each of two containers. They added 10 mL of pollutant to one of the containers.  Both containers were left for three weeks and the number of grams of phytoplankton weighed after this time.			


(a)	Explain why one flask contains no pollutant.
	____________________________________________________________________
	____________________________________________________________________


(b)	Write a possible hypothesis for the experiment.	
	____________________________________________________________________
	____________________________________________________________________


(c)	State the independent and dependent variables.
	Independent:  ________________________________________________________
	Dependent: __________________________________________________________


(d)	Name three (3) variables that should be controlled and describe how they could be
controlled. 
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________


The scientist weighed the mass of phytoplankton in each flask, each week for 3 weeks. The results are shown in the table below.

	Volume of pollutant added
	Mass (grams) 

	
	Initial
	Week 1
	Week 2
	Week 3

	0 mL
	18
	23
	26
	28

	10 mL
	18
	14
	10
	6






(e)	Draw a graph using the data from the table. 	
	

\
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(f)	Write a valid conclusion for this experiment, based on the results shown.
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________



(g)	Suggest three improvements to the experiment so that the level of pollutant that affects the growth of phytoplankton can be determined from the results.

Justify your answer by explaining how the improvements increase the reliability and validity of the experiment. 	

	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
____________________________________________________________________


5. Scientists measured the number of species of small invertebrates (animals without backbones), living on the bottom of a section of en estuary, to establish the health of the estuary. One measurement was taken upstream from a sewage outlet and then further measurements were taken at intervals downstream. The results are shown in the column graph below. The numbers on the bottom of each column indicates how far downstream from the sewage outlet the sample was taken. 	
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(a) Where along the estuary were the greatest numbers of different species found? Suggest a reason as to why this is so.

	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
____________________________________________________________________




(b)	Describe how the location of the sewage outlet affects the number of species found as
the distance downstream increases.

	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
____________________________________________________________________


(c)	Where would scientist consider the river to be most healthy? 	
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________



(d)	Research and describe three (3) more tests that scientists can carry out on the water to provide evidence of the health of the river. 
	
____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	___________________________________________________________________

____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
_______________________________________________________________________________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
	____________________________________________________________________
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