ASSIGNMENT #2: Aquatic Ecosystem Investigation
DUE DATE: ____________
What will we do in this assignment?

· As a class, we will make a closed aquatic ecosystem. 
· A closed ecosystem is one in which nothing from outside is added to the habitat after it is set up, except light and food.

· If the ecosystem is set up properly, it will maintain itself, and result in a balanced ecosystem.

· Being in balance suggests there are correct numbers of individuals in all trophic levels and all the abiotic components required are present.  
· This assignment will demonstrate how living things are dependent on each other and on the abiotic factors around them.

Materials: (All Provided in Class)
	10 or so Guppies
	2-3 Aquatic Plants
	Fish Nets
	3-4 Mystery Snails
	Water

	Filter + Filtration System
	Water Conditioner
	Fish Food
	Water Strainer
	Gravel


Procedure:
Step 1: Place a small amount of gravel in the bottom of the tank and fill the tank with water (allow the water to dechlorinate for 48 hours).

Step 2: Measure and record the pH value of the water in the table shown on the next page.

Step 3: Add a few strands of an aquatic plant such as Elodea, and if available, a few spoonfuls of a small aquatic floating plant such as duckweed.

Step 4: Place the snails and the fish in the water.

Step 5: Put the lid on the tank and turn on the light. Keep conditions constant.

Step 6: Record daily observations of your ecosystem in the table provided on the next page for 7 days. Entries must include a date, and any noticeable changes to the biotic and abiotic components of your closed ecosystem.

Step 7: Measure the pH of the water every day. After seven days, measure and record the final pH value and compare it to the initial pH value. 
Step 8: Submit this assignment package to your teacher. Answer all the questions using full sentences in the space provided. 
Observation Sheet/Investigation Journal

	
	Biotic factors
	Abiotic factors
	pH Value

	Day 1

Date:______________
	
	
	

	Day 2
Date:______________
	
	
	

	Day 3
Date:______________
	
	
	

	Day 4
Date:______________
	
	
	

	Day 5
Date:______________
	
	
	

	Day 6
Date:______________
	
	
	

	Day 7
Date:______________
	
	
	


Assignment Questions:
(Use FULL SENTENCES)
KNOWLEDGE/UNDERSTANDING:
1. List at least three BIOTIC factors of your ecosystem.
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2. List at least five ABIOTIC factors of your ecosystem.
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3. What trophic levels do you have in your ecosystem?
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
_________________________________________________________________________________________
4. Identify the organisms that are in each trophic level.
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
THINKING/INQUIRY:
5. Answer A or B (circle the choice), depending on which applies to you:

A) If all or most organisms died, what factors may have contributed to their death?
B) If all or most organisms lived, what factors may have contributed to their survival?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
6. What would happen if the ecosystem remained in darkness for three days? Explain.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_________________________________________________________________________________________

7. What would happen to a balanced ecosystem if twenty more of the same fish were added? Why would this happen?
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_________________________________________________________________________________________
 8. Was the difference between your initial pH value and your final pH value small or large? How do you account for the difference in the pH levels? What could have caused this difference?
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
9. Identify the organisms that are in each trophic level.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
communication:
10. Explain what would happen to a balanced ecosystem if there were no decomposers (after a long time).

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
11. Explain how the organisms in this aquatic ecosystem are dependent on EACH OTHER. Give two specific examples.
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

12. Explain how the organisms in the ecosystem bottle are dependent on ABIOTIC factors. Give two specific examples.
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
APPLICATION:

13. Suppose that volcanic eruptions send tons of particles high into the atmosphere.  The particles create clouds of dust that filter out part of the sunlight for a period of one year.  Explain what might happen to various organisms in an ecosystem after such an event.
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
14. What is a LOCAL IMPACT? Give an example of a LOCAL IMPACT and how it could have an affect on the environment.
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
15. When a non-native species is introduced into an established ecosystem, it may upset food webs or compete with native species for resources.  If very successful, these species can become invasive and cause serious damage to an ecosystem. Use the Internet to find ONE INVASIVE SPECIES and record the following information:
a) What is the species called? ________________________________________________________

b) Where did the species originate? __________________________________________________
c) How did the species get to Ontario?

___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
d) Was the introduction intentional or accidental? ___________________________________

e) Is this invasive species causing any harm to Ontario’s wildlife? If so, explain how. If not, explain why not.

___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
CHECKLIST

Before the task:
· Do I know and understand what the task is?

· Have I asked or clarified any unclear instructions?

· Are all the materials ready and available to carry out the task?

· Do I have the sequence or procedure in completing the task laid out well?

· Do I need to do some research?

· Is the task to be completed in stages or phases before submitting the final work?

· Have I noted the submission date for the 1st stage/phase? ____________________
· Have I noted the submission date for the 2nd stage/phase? ____________________
· Have I noted the submission date for the final work? ____________________  

· Are there any safety precautions or WHMIS guidelines to be followed?

During the task (Before submission of the final work):
· Am I following WHMIS guidelines and taking safety precautions?

· Am I following the procedure accurately?

· Am I recording my data/observations?

· Have I included units and observed the rules on significant digits, if necessary?

· Have I followed the format in presenting my work?

· Have I presented all my work in an organized and neat manner?

· Has my work (1st stage/phase) been proofread or edited?

· Has my work (2nd stage/phase) been proofread or edited?

· Do I have everything needed for the 1st stage/phase?

· Do I have everything needed for the 2nd stage/phase?

· Have I included all drafts and research done for this task?

· Have I written my name on my work?

After the task: 

· Did I take note of the recommendations to improve my work?

· Did I take note of the corrections to improve my work?

· Did I understand clearly what I have to do to improve my work?

· To improve my mark in this task, I could have: __________________________________________________________________________
__________________________________________________________________________

______________________________________________________________________________
	Student’s Name
	Course
	Date
	Task/Activity

	
	SNC1P
	
	Biology Unit: Assignment #2 – Aquatic Ecosystem Investigation


	
	Level 1

50 – 59 %
	Level 2

60 – 69%
	Level 3

70 – 79%
	Level 4

80 – 100%

	Understanding 

Understands the dynamic nature of ecosystems, particularly in terms of ecological balance and the impact of human activity on the sustainability of terrestrial and aquatic ecosystems. (#1,2,3,4)

(B3) - _______________/12
	Demonstrates a limited understanding of the dynamic nature of ecosystems, particularly in terms of ecological balance and the impact of human activity on the sustainability of terrestrial and aquatic ecosystems.


	Demonstrates some understanding of the dynamic nature of ecosystems, particularly in terms of ecological balance and the impact of human activity on the sustainability of terrestrial and aquatic ecosystems.
	Demonstrates a considerable understanding of the dynamic nature of ecosystems, particularly in terms of ecological balance and the impact of human activity on the sustainability of terrestrial and aquatic ecosystems.
	Demonstrates a thorough understanding of the dynamic nature of ecosystems, particularly in terms of ecological balance and the impact of human activity on the sustainability of terrestrial and aquatic ecosystems.

	Thinking

Uses planning skills (#5)

(A1.2,A1.3,A1.7) - ______________/5
	Uses initiating and planning skills and strategies with limited effectiveness


	Uses initiating and planning skills and strategies with some effectiveness
	Uses initiating and planning skills and strategies with considerable effectiveness
	Uses initiating and planning skills and strategies with a high degree of effectiveness 

	Thinking

Uses processing skills (#5)

(A1.3,A1.5,A1.6,A1.7,A1.8,A1.9)

___________/5


	Uses processing skills and strategies with limited effectiveness
	Uses processng skills and strategies with some effectiveness
	Uses processing skills and strategies with considerable effectiveness
	Uses processing skills and strategies with a high degree of effectiveness 

	Thinking

Uses critical/creative processes to interpret qualitative and quantitative data from undisturbed and disturbed ecosystems and explain the importance of biodiversity for all sustainable ecosystems (#6,7,8,9)

(B2.2,B3.3) - _____________/8
	Uses critical/creative thinking processes, skills, and strategies   to Interpret qualitative and quantitative data from undisturbed and disturbed ecosystems and explain the importance of biodiversity for all sustainable ecosystems with limited effectiveness
	Uses critical/creative thinking processes, skills, and strategies   to Interpret qualitative and quantitative data from undisturbed and disturbed ecosystems and explain the importance of biodiversity for all sustainable ecosystems with some effectiveness
	Uses critical/creative thinking processes, skills, and strategies   to Interpret qualitative and quantitative data from undisturbed and disturbed ecosystems and explain the importance of biodiversity for all sustainable ecosystems with considerable effectiveness
	Uses critical/creative thinking processes, skills, and strategies   to Interpret qualitative and quantitative data from undisturbed and disturbed ecosystems and explain the importance of biodiversity for all sustainable ecosystems with a high degree of effectiveness



	Communication

Expresses and organizes sustainable ecosystem Ideas & Information (#10,11,12) 

(B1,B2,B3) - _____________/8
	Expresses and organizes sustainable ecosystem ideas and information with limited effectiveness
	Expresses and organizes sustainable ecosystem ideas & information with some effectiveness
	Expresses and organizes sustainable ecosystem ideas and information with considerable effectiveness
	Expresses and organizes sustainable ecosystem ideas and information with a high degree of effectiveness 

	Communication

Communicates ideas, plans, procedures, results, and conclusions orally, in writing, and/or in electronic presentations, using appropriate language and a variety of formats (#13)

(A1.11) - _____________/5
	Communicate ideas, plans, procedures, results, and conclusions orally, in writing, and/or in electronic presentations, using appropriate language and a variety of formats with limited effectiveness
	Communicate ideas, plans, procedures, results, and conclusions orally, in writing, and/or in electronic presentations, using appropriate language and a variety of formats with some effectiveness
	Communicate ideas, plans, procedures, results, and conclusions orally, in writing, and/or in electronic presentations, using appropriate language and a variety of formats with considerable effectiveness
	Communicate ideas, plans, procedures, results, and conclusions orally, in writing, and/or in electronic presentations, using appropriate language and a variety of formats with a high degree of effectiveness



	Communication 

Uses appropriate terminology related to sustainable ecosystems, including, but not limited to: bioaccumulation, biosphere, diversity, ecosystem, equilibrium, sustainability, sustainable use, protection, and watershed 

(#1 – 17)

(B2.1) - _____________/5
	Use appropriate terminology related to sustainable ecosystems, including, but not limited to: bioaccumulation, biosphere, diversity, ecosystem, equilibrium, sustainability, sustainable use, protection, and watershed with limited effectiveness
	Use appropriate terminology related to sustainable ecosystems, including, but not limited to: bioaccumulation, biosphere, diversity, ecosystem, equilibrium, sustainability, sustainable use, protection, and watershed with some effectiveness
	Use appropriate terminology related to sustainable ecosystems, including, but not limited to: bioaccumulation, biosphere, diversity, ecosystem, equilibrium, sustainability, sustainable use, protection, and watershed with considerable effectiveness
	Use appropriate terminology related to sustainable ecosystems, including, but not limited to: bioaccumulation, biosphere, diversity, ecosystem, equilibrium, sustainability, sustainable use, protection, and watershed with a high degree of effectiveness



	Application

Makes connections between science and environment by assessing, on the basis of research, the impact of a factor related to human activity that threatens the sustainability of a terrestrial or aquatic ecosystem (#14,17)

(A1.9,B1.1,B1.2,B2,2) - ____________/14
	Makes connections between science and environment by assessing, on the basis of research, the impact of a factor related to human activity that threatens the sustainability of a terrestrial or aquatic ecosystem with limited effectiveness
	Makes connections between science and environment by assessing, on the basis of research, the impact of a factor related to human activity that threatens the sustainability of a terrestrial or aquatic ecosystem with some effectiveness
	Makes connections between science and environment by assessing, on the basis of research, the impact of a factor related to human activity that threatens the sustainability of a terrestrial or aquatic ecosystem with considerable effectiveness
	Makes connections between science and environment by assessing, on the basis of research, the impact of a factor related to human activity that threatens the sustainability of a terrestrial or aquatic ecosystem with a high degree of effectiveness



	Application

Proposes practical actions that have an impact on ecosystems, and explains how these factors affect the equilibrium and survival of ecosystems  (#15,16)

(B3.5) - _____________/4
	Proposes practical actions that have an impact on ecosystems, and explains how these factors affect the equilibrium and survival of ecosystems with limited effectiveness
	Proposes practical actions that have an impact on ecosystems, and explains how these factors affect the equilibrium and survival of ecosystems with some effectiveness
	Proposes practical actions that have an impact on ecosystems, and explains how these factors affect the equilibrium and survival of ecosystems with considerable effectiveness
	Proposes highly effective and practical actions that have an impact on ecosystems, and explains how these factors affect the equilibrium and survival of ecosystems




Overall Expectations

	A1
	Demonstrate scientific investigation skills (related to both inquiry and research) in the four areas of skills (initiating and planning, performing and recording, analysing and interpreting, and communicating.

	B1
	Assess the impact of human activities on the sustainability of terrestrial and/or aquatic ecosystems, and evaluate the effectiveness of courses of action intended to remedy or mitigate negative impacts; 

	B2
	Investigate factors related to human activity that affect terrestrial and aquatic ecosystems, and explain how they affect the sustainability of these ecosystems; 

	B3
	Demonstrate an understanding of the dynamic nature of ecosystems, particularly in terms of ecological balance and the impact of human activity on the sustainability of terrestrial and aquatic ecosystems. 


Specific Expectations

	A1.2
	Select appropriate instruments (e.g., sampling instruments, laboratory glassware, magnifying lenses, an electroscope) and materials (e.g., ebonite rods, star charts, a ball and spring apparatus, pH paper) for particular inquiries 

	A1.3
	Identify and locate print, electronic, and human sources that are relevant to research questions

	A1.5
	Conduct inquiries, controlling some variables, adapting or extending procedures as required, and using standard equipment and materials safely, accurately, and effectively, to collect observations and data

	A1.6
	Gather data from laboratory and other sources, and organize and record the data using appropriate formats, including tables, flow charts, graphs, and/or diagrams

	A1.7
	Select, organize, and record relevant information on research topics from various sources, including electronic, print, and/or human sources (e.g., Statistics Canada publications, NASA or EnerGuide websites, personal interviews), using recommended formats and an accepted form of academic documentation

	A1.8
	Analyse and interpret qualitative and/or quantitative data to determine whether the evidence supports or refutes the initial prediction or hypothesis, identifying possible sources of error, bias, or uncertainty

	A1.9
	Analyse the information gathered from research sources for reliability and bias

	A1.11
	Communicate ideas, plans, procedures, results, and conclusions orally, in writing, and/or in electronic presentations, using appropriate language and a variety of formats 

	B1.1
	Assess, on the basis of research, the impact of a factor related to human activity that threatens the sustainability of a terrestrial or aquatic ecosystem 

	B1.2
	Evaluate the effectiveness of government initiatives in Canada, and/or the efforts of societal groups or non-governmental organizations, such as Aboriginal communities, environmental groups, or student organizations, with respect to an environmental issue that affects the sustainability of terrestrial or aquatic ecosystems 

	B2.1
	Use appropriate terminology related to sustainable ecosystems, including, but not limited to: bioaccumulation, biosphere, diversity, ecosystem, equilibrium, sustainability, sustainable use, protection, and watershed 

	B2.2
	Interpret qualitative and quantitative data from undisturbed and disturbed ecosystems (terrestrial and/or aquatic), communicate the results graphically, and, extrapolating from the data, explain the importance of biodiversity for all sustainable ecosystems 

	B3.3
	Describe the limiting factors of ecosystems (e.g., nutrients, space, water, energy, predators), and explain how these factors affect the carrying capacity of an ecosystem 

	B3.5
	Identify various factors related to human activity that have an impact on ecosystems, and explain how these factors affect the equilibrium and survival of ecosystems 


Teacher Conversation/Observation Sheet:
	Student’s Name
	Course
	Date
	Task/Activity

	
	SNC1D
	
	Assignment #2


	1st stage

(Set-up)

Conversation/Observation
	2nd stage

(Observation Journal)

Conversation/Observation
	Final stage

(Investigation Report)

Student Product

	
	
	


PAGE  
7

