Ecology (Week 3)
AZ Science Standards 

· 4SC3-PO1, PO2, PO3

· 1SC1-PO1, PO2, PO3, PO4

· 1SC2-PO4

· 1SC3-PO3, PO5

· 1SC4-PO1, PO2, PO3, PO4

· 2SC2- PO2, PO3, PO4

· 2SC3- PO5

· 2SC4- PO1, PO2, PO3, PO4

· 3SC1-PO1, PO2, PO3, PO4, PO5

· 3SC2-PO1, PO4, PO5

· 3SC3-PO1, PO2, PO3

· 4SC3- PO1, PO2, PO3

· 4SC5- PO2, PO3, PO4, PO5

· 5SC3- PO1, PO3
Unit Objectives:  
· Describe the level of organization of living things.

· Identify the relationships among organisms within populations, communities, ecosystems, and biomes.
· Describe how energy is stored and moved through a system

· Understand population dynamics.
· Describe the relationship between organic and inorganic components

· Understand the cycles of water, carbon, and nitrogen in an ecosystem.
· Evaluate how the processes of natural ecosystems affect and are affected by humans. 

· Evaluate the effectiveness of conservation practices

· Analyze the use of renewable and non-reusable resources
Objective Lesson 5:  Understand different types of organism relationships

Bellwork:  From your field notes, describe how two organisms you observed interacted.

Complete Living Relationships Mad Libs

Vocab

· Habitat:  where an organism lives

· Niche:  an organism’s role

· Symbiosis:  organisms living together

	Type of Interaction
	Sign
	Effects

	Mutualism
	+/+
	both species benefit from interaction

	Commensalism
	+/0
	one species benefits, one unaffected

	Competition 
	-/-
	each species affected negatively

	Predation
	+/-
	one species benefits, one is disadvantaged
(predator=eats, prey=eaten)

	Parasitism
	+/-
	one species benefits, one is disadvantaged
(parasite=eats, host=eaten)

	Neutralism
	0/0
	neither species benefits, both species unaffected


Match ‘Em Answers
· Predator:  Fox eats a rabbit

· Prey:  Rabbit is eaten by a fox

· Competition:  Zebras eating grass

· Commensalism:  orchid on a tree branch gets more sunlight; tree is unharmed

· Mutualism:  bird (honeyguide) leads humans to honey (bird gets the bees)

· Parasitism:  tapeworms in a dog

· Neutralism:  rainbow trout and dandelions living in a mountain valley

What did you learn today?:
Objective Lesson 6:  Students will understand how and why populations of organisms change over time
Bellwork Lesson 6:  What is a population?  

Can there be an unlimited number of animals or plants in an area?
· Previous Def Population:  Many individuals of the same species in a given area make up a population

· New Def Population:  Number of individuals in an area

Discussion

· Q:  Thinking back to the desert lab, what do desert animals need to survive?  
· Record student answers on the board
· Discuss what factors are essential and nonessential; cross out any that are nonessential

· Compare how animal needs are similar to human needs, and discuss differences

· Talk about how we will explore how different factors affect populations of animals

Activity

Set-Up

· Toothpicks:  red=shelter, blue=water, yellow=food; start with 30 each

· Students need 3 of each to survive each round
· Time Limit Each Round: 2 minutes max
· Reproduction:  survive 3 rounds for one offspring
· Rounds (3 Each) Intro, Population Explosion (remove 10), Drought (remove 15 food and 15 water), Rainy Season (add 10 food and 10 water).
· Student Rules:  No physical contact; physical contact=immediate removal from game
Science Notebooks

· Record results from each round in their science notebooks.  

· Discuss what they saw happening in the activity.

· Write about what they saw going on in this activity and how it relates to survival
Notes

· Population Dynamics:  The study of the factors that affect the growth, stability, and decline of populations, as well as the interactions of those factors.
· Limiting Factors:   factors that determine an organisms’ maximum population
· Resources (food, water, sunlight) 
· Competition from other organisms (same and different species)

· Predators/parasites/disease

· Available habitat 

· Climate:  long term weather, including temperature, rainfall, wind

· Water

· [image: image1.emf]Population Growth

0

20

40

60

80

100

120

1 2 3 4 5 6 7 8 9 10

Year

Population

Population

K

Soil 
· Carrying Capacity:  The maximum number of individuals that a given environment can support (max population) 
· Population Growth

· Most populations follow a standardized growth curve
· Population growth fluctuations depend on the type of reproductive strategy that organisms use
· Two Major Reproductive Strategies:   
· K (for Capacity):  produce few offspring at a time

· Reproduce slowly

· Invest a lot of energy into the offspring (nurturing)

· Slow population growth

· Population generally remains close to carrying capacity
· Usually larger organisms

· Found in stable environments

· More sensitive to environment changes

· R (for reproduction):  produce many offspring at a time

· Reproduce quickly

· Fast population growth

· Populations generally have a boom and bust cycle

· Do not invest a lot of time into offspring
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Usually smaller organisms

· Found in changing environments

· Less sensitive to environmental changes 
Final Q for Discussion (Brainstorm, Class Discussion):  
1.  We did not talk about predator/prey or other types of inter-species interactions.  How might interactions between different species affect population dynamics?
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2.  If human population growth has increased exponentially over the last 100 years, what might the future of human population growth look like?  What sort of factors might affect human population growth?
What did you learn today?:
Objective Lesson 7:  Students will be able to describe the ecological principle of succession
Bellwork Lesson 7:  Reading bellwork:  Passing through the majestic landscapes of northern New Mexico today one finds valleys thick with sagebrush, dense woodlands amidst eroding foothills, closed forests crowded with pine and fir, and a variety of grasslands and meadows densely fringed with young trees. Most people think of these wildlands as "natural", pretty much the ways things have always been. Yet old-timers and even older documents tell of pine forests and woodlands with grassy understories (the area under the trees) open enough to drive a wagon through.  Ecologists have compiled ever-increasing evidence of major plant changes over the past century. A repeated theme of these ecological histories is the reduction in grasses and non-woody plants.  Everywhere trees and shrubs are increasingly taking over. 
Bellwork Q:    
1. What does New Mexico look like today?

2. What did it look like 200 years ago?
3. Why do you think trees and shrubs have been replacing grasses?
Ecological Succession:  one community of organisms replaces another
· Primary Succession:  colonization of a new site; all of the organisms in a site die and new organisms come in

· Secondary Succession:  A disturbance occurs (fire, wind, etc) that kills a lot of the organisms, but not all of them
· If no disturbance occurs, the populations and communities of organisms living on a site do not stay the same.  They gradually change over time in stages (usually defined by plants):
· First come the pioneer species:  they are the first organisms to live in an area.  Example:  lichens

· Next come r-strategists:  they make use of all of the available resources while they can (some still remain).  Example:  aspen

· Finally, climax species:  slowly grow up to replace the first organisms on the site

· Typical stages:  lichens, mosses, grasses, shrubs, trees (species vary by site)

What did you learn today?:
Revisit Bellwork Q:  After hearing about succession, did your opinion of the NM case change?  Why, or why not?





































