Population & Ecosystems Vocabulary Packet

INVESTIGATION 1 MILKWEED BUGS
Organisms: Any living thing.
Habitat: A place where an organisms lives.  A good habitat will provide an organism with all necessary things to live.  A poor habitat will not support an organism. 

Biotic: Living organisms and products of organisms.
INVESTESTIGATION 2 SORTING OUT LIFE
Individual: One single organism.

Population: All of the individuals of one kind in a specified area at one time.

Community: All the interacting populations in a specified area.

Ecosystem: A system of interacting organisms and nonliving factors in a specified area.

Abiotic: Nonliving.  Things in the ecosystem that are not alive, like conditions (hot cold, elevation, wind and so on) and resources (light, carbon dioxide, oxygen, water and minerals) are not living.
Scientists study populations in many ways.  One way is to bring a population into the laboratory for observation.  The population is isolated from the ecosystem in which it lives naturally.  This is how you are studying your milkweed-bug populations in the habitat bags.

A second way to study a population is to create a miniature version of the ecosystem it lives in.  This allows you to see how the population interacts with other populations and with the abiotic parts of its ecosystem.
A third way to study a population is in its natural surroundings.  This involves going where the population lives and making observations.  Jane Goodall did this kind of study.
INVESTIGATION 3 MINIECOSYSTEMS
Aquatic means “of the water.”  Organisms that live in water are part on an aquatic ecosystem.  
Terrestrial means “of the land.” Organisms that live on land are part of a terrestrial ecosystem.
INVESTIGATION 4 MONO LAKE

Tucked up against the eastern wall of the Sierra Nevada in California, just east of Yosemite National Park, is a small saline lake called Mono Lake [MOH-noh].  Mono Lake, Great Salt Lake, and a few others are the remnants of a huge prehistoric lake, called Lake Lahontan that covered large parts of California, Nevada, and Utah thousands and thousands of years ago.  Mono Lake supports a unique collection of organisms.
One way organisms in the Mono Lake ecosystem interact with one another is by eating each other.  This is called a feeding relationship.

The path that food takes from one organism to another organism is called a food chain.
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This is an example of a food chain.
Many of the organisms in your feeding- relationship are connected with more than one arrow.  Some organisms, like phalarope, eat more than one organism.  And some organisms, like brine shrimp, are eaten by many organisms. When you connect all the organisms with arrows, the arrows cross each other in a complex way.  A diagram that shows all the feeding relationship is a food web.

Organisms that produce (make) food are the producers.

Organisms that eat other organisms are consumers.

Consumers that eat producers are primary or first level consumers.

Consumers that eat primary consumers are secondary or second level consumers.

Consumers that eat secondary consumers are tertiary or third level consumers.
Dead organism are broken down and consumed by microorganisms called decomposers.
INVESTIGATION 5 FINDING THE ENERGY Part 1

Living organisms, including humans, need energy to do the things they do.

The heat released during burning is a form of energy.  People get energy by “burning” food.  The food doesn’t burst into flames, but food provides energy for organisms to do what they need to do.  

Heat is measured in units called calories.  One calorie is the amount of heat needed to raise the temperature of 1 ml of water 1oC.

Carbohydrate
Food in the form of sugar or starch.

#1 1c to raise 1 ml water 10C

c to raise 1 ml water 

oC

c x 20 ml = total C


#2  2,000

#31000c = 1Calorie or Kilocalorie

___peanuts = 2,000c

                   = 2 Kilocalories

___peanuts x 1,000

3,000 peanuts = 2,000 Calories

Part 2
The process in plants that produces food is called photosynthesis.  Photo–means “light,” and synthesis means “put together.”  Photosynthesis means that in the presence of light, plants put carbon dioxide and water together to make food, called carbohydrate.  
The carbohydrate is found in the form of sugar and starch.  Sugar and starch are used for building materials and energy by the plants that make the food and by animals that eat the plants.

The energy in food comes from the Sun (or other light source).  During photosynthesis, carbon atoms from the six carbon atoms bonded together form a sugar molecule, called glucose.  

Sugar molecules have both building materials (atoms) and energy to do things (molecular bonds).  

Carbohydrate is one form of food.  Carbohydrate, like starch and sugar, are chemicals that have energy in the bonds that hold the atoms together.

When the body breaks down sugars into simple chemicals, energy is released.  The amount of energy can be measured in calories.  The energy from carbohydrate is the energy all living things use to do their work, such as running, jumping, digesting food, breathing and growing.  
Part 3 Energy Review
1. Energy is required for life.

2. Light energy from the Sun is captured by producer organisms during photosynthesis.

3. Photosynthesis produced energy–rich chemicals that we call food.

4. All organisms get energy from food-producers get energy from the food they make themselves; consumers and decomposers get energy by eat other organisms.

5. Energy from food is measured in calories.  Calories are not ingredients in food; calories are units used to describe the amount of energy in food.  Energy in food is quantified in food calories, which are equal to 1000 small calories.

Part 4

The levels in a food web are called trophic levels.  Energy enters the food web in the form of sugars and other energy-rich chemicals made by the producers.  When primary consumers eat producers, the food energy there moves to the next trophic level.  And so on.  The names we have been using for the roles in the ecosystem (for example, producer, consumer, and decomposer) are the names for the trophic levels as well.   As you move from producers up through the consumers, each trophic level gets farther from the original energy source, which is usually light from the Sun.
INVESTIGATION 6 POPULATION SIZE

Every population has the potential to increase in size.  Some populations have the potential for slow, steady growth; others have the potential to increase rapidly.  If you have the proper information at hand, you can calculate the potential for population growth for any organism.  The theoretical unlimited growth of a population over time is its reproductive potential.
Populations are always subjected to limiting factors in the natural world.  A limiting factor is any biotic or abiotic factor that acts in some way to limit the number of individuals that survive and reproduce in a population.

Ecologists use many different methods to get information about ecosystems.  One technique is to conduct lab experiments.  By bringing a little bit of the natural world into the lab, the scientist can focus on one isolated aspect of the system.  In the lab the variables can be carefully controlled in order to determine cause-and –effect relationships.  The milkweed-bug hatching experiment is an example of just such a lab investigation.   Other methods used by ecologists to better understand ecosystems include field observations and computer models, similar to the one we used.
Ecosystems are dynamic.  That means they are always changing.  
INVESTIGATION 8 ADAPTATIONS

Adaptation: Any structure or behavior of an organism that increases its chances of surviving and reproducing.
Every prey organism has ways to protect itself.  Some have spines, some taste bad, some can escape quickly, and some blend into their surroundings.  These are all examples of adaptations organisms have to protect themselves.  Some walkingsticks blend into their surroundings, making them difficult to see.  This kind of adaptation is called protective colorations. Organisms that blend in well are better adapted for survival in that environment that organisms that are a different color.  
Feature: A structure, characteristic, or behavior of an organism, such as eye color, fur pattern, or timing of migration.
Trait: The specific way a feature is expressed in an individual organism.

Variation: The range of expression of a trait within a population.
INVESTIGATION 9 GENETIC VARIATION
We’ve seen the traits in a population of walking sticks change over the course of several generations.  One important thing we know about life is that offspring grow up to look pretty much like their parents.  This has been known for a very long time.  Because offspring look like their parents, it stands to reason that the information for how to develop is passed from the parents to the offspring. – from one generation to the next.  Passing genetic information from one generation to the next is called inheritance.  You inherited alleles from your parents, larkeys inherit alleles from their parents, and the same is true of every other living thing on Earth.  The pioneering work on inheritance was done by an Augustinian monk named Gregor Mendel.  He spent years growing thousands of plants and animals, observing closely to see how similar they were to their parents.  His most important work was done with pea plants.  All of his pea plants had flowers, but there was variation in the feature of flower color.  Some had the trait of purple flowers.  When both parents had white flowers, the offspring had white flowers.  But what intrigued Mendel was what happened when one parent had purple flowers on one had white flowers.  What color flowers would the offspring have? Purple? White? Pale Lavender?  Mendel found that the flowers were either all purple or white. With one purple parent and one white parent, some of the offspring had purple flowers and some had white flowers.  None had pale purple flowers.  Mendel reasoned that the offspring must be inheriting something from each parent that told the pea plant what color flowers to produce.  But what exactly was inherited?  Mendel lived out his life without knowing that the answer to that question was “genes.”
The story of inheritance unfolds inside the cell.  Everything is made of cells, and that’s where the information describing how to make you resides. 
Cells have many smaller structures inside, called organelles, which perform functions essential to life.  The one of interest to us is the nucleus.  Inside the nucleus is the inheritance messenger, DNA.  DNA molecules are huge, containing millions of atoms.  In order to fit inside the nucleus, they are coiled and coiled again into structures called chromosomes.  Chromosomes are the structures that carry the message of inheritance.

This drawing of a cell shows the nucleus of a cell from our make-believe animal, the larkey.  Notice that there are eight chromosomes, looking a bit like bent hot dogs of different lengths. If you look closely, you will see that these two chromosomes are the same, these two are the same and so on.  Chromosomes always come in pairs of chromosomes, rather than eight different ones.  Look at the dark areas.  Both chromosomes in a pair have dark areas in exactly the same location.  The dark areas are called alleles.  Allele: variations of genes that determine traits in organism; the two corresponding alleles on two paired chromosomes constitute a gene.
The two alleles on the paired chromosomes work together.  Together they constitute a gene. Gene: – The basic unit of heredity carried by the chromosomes; code for features of organisms.
Big ideas for the structure/function arrangement.
1. Nuclei contain chromosomes.
2. Chromosomes come in almost identical pairs.

3. Chromosomes have specific active locations called alleles.  

4. The two alleles in identical locations on paired chromosomes constitute a gene.
The larkey has four features of interest to us.  Each feature is controlled by one gene.  Each of the four genes is on a different chromosome 

The gene for appendages (legs) is these two alleles on this pair of chromosomes.  The alleles are labeled with the letter A for appendages.  The gene for eye color (letter E) is on these two chromosomes, and the genes for fur pattern (letter F) and tail (T) are on these two chromosomes.  Notice that some of the alleles are labeled with uppercase letters and some are lowercase letter Es are alleles for eye color.  We will find out what the case of the letter means in a while.
The alleles are the code that determines the traits of the larkeys.   
This chart at the bottom is the larkey genetics code.  The alleles for legs are aa, the alleles for eyes color are Ee, the alleles for fur pattern are FF, and the alleles for tail shape are tt.  The combination of alleles in an organism’s chromosomes is the organism’s genotype.  The genotype lists the paired alleles that are particular to that organism.    

This is the genotype of one of the larkeys in the yammer we looked at in the resources book.
Alleles don’t all have equal influence in determining traits.  Some alleles have more influence.  More-influential alleles are dominant alleles, and there are represented by an uppercase letter.  Less-influential alleles are called recessive alleles, and they are represented by a lowercase letter.
Partial dominance

The way a larkey looks is its phenotype.  Every organism has its unique genotype, composed of paired chromosomes.  Those genes produce unique traits in those organisms.  The traits that the genotype produces results in the organism’s phenotype.
When larkeys breed, each parent passes only one of the chromosomes in each pair to the offspring.  When the four single chromosomes from the female join with the four chromosomes from the male, the offspring has four paired chromosomes, just like the parents.  But half the chromosomes are from the father and half are from the mother.  Therefore the alleles fro the four features of the offspring can be different than those of either parent.  
There is a scientific term for a genotype that has identical alleles.  It is called homozygous.  The prefix homo means “the same” and zygous refers to genes.  Homozygous many be two dominant alleles or two recessive alleles.

If a gene has one dominant allele and one recessive allele, it is heterozygous for that gene.  The prefix hetero means “different.”
INVESTIGATION 10 NATURAL SELECTION
In the natural world, populations of organisms usually have variation; some are bigger, some are lighter in color, some eat slightly different things, and others fly, hop, run or swim faster.  These are just a few of the countless ways individuals in a population vary from other.  
The variation within a population is present in two identifiable forms.  The genes of each individual are a little different from all other individuals.  Each individual has its own genotype.  Individual organisms look a little different from one another. The appearance of the individual is the phenotype of the organism.
Environments in which organisms live can change.  There might be a fire, drought, climate change, flood, cold snap, strong wind, food storage, new predator, and so on.  When the environment changes, it might put pressure on the population.  

The pressure will not be felt the same by all individuals in a population.  If it gets extremely cold, the individuals that have better insulation or better strategies for getting out of the cold will survive.  Structures and behaviors that help organisms survive are adaptations.
Variation in structures and behaviors can determine how well adapted an organism is to survive when the environment puts pressure on a population.  Environmental pressures on populations are selective pressures.  Selective pressures can cause some individuals to fail or produce few offspring while others survive and produce large numbers of offspring.  The pressure selects which individuals will survive and which will fail.

The mechanism that produced change in population was natural selection.  The environment puts selective pressure on a population.  An individual organism has no way to change in response to the pressure.  All it can do is survive or fail. But not all individuals in a population are exactly the same.  There is variation in the traits of the individuals in the population.  If its traits are not good enough to withstand the pressure, and individual will not survive will obviously not reproduce.

This is natural selection – those individuals with adaptations to stand the pressure are selected to survive.  They will pass their adaptations (traits) to the next generation.   Over time the whole population will have the adaptations the increase the chances of survival.  After many years the population may look and act differently than the original population that was subjected to the selective pressure.  The process of change that results natural selection is called biological evolution.
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Populations and Ecosystems Final Exam Study Guide

Important Terms to Study:

	 Abiotic
Nonliving.

	 Adaptation
Any trait of an organism that increases its chances of surviving and reproducing.

	 Allele
Variations of genes that determine traits in organisms; the two corresponding alleles on two paired chromosomes constitute a gene.

	 Aquatic
Of the water.

	 Autotroph
Organisms that make their own food.

	 Biomass
The total organic matter in an ecosystem.

	 Biotic
Living organisms and products of organisms.

	 Carbohydrate
Food in the form of sugar or starch.

	 Chromosome
A structure that transfers hereditary information to the next generation.

	 Community
All the interacting populations in a specified area.

	 Consumer
An organism that eats other organisms.

	 Decomposer
An organism that consumes parts of dead organisms and transfers all the biomass into simple chemicals.

	 Dominant allele
A form of a gene that is expressed as the trait when a dominant allele is present.

	 Ecosystem
A system of interacting organisms and nonliving factors in a specified area.

	 Environment
The surroundings of an organism including the living and nonliving factors.

	 Feature
A structure, characteristic, or behavior of an organism, such as eye color, fur pattern, or timing of migration.

	 Food chain
A sequence of organisms that eat one another in an ecosystem.

	 Food pyramid
A kind of trophic-level diagram in the shape of a pyramid in which the largest layer at the base is the producers with the first-level, second-level, and third-level consumers in the layers above.

	 Food web
All the feeding relationships in an ecosystem.

	 Gene
The basic unit of heredity carried by the chromosomes; code for features of organisms.

	 Genotype
An organism's particular combination of paired alleles.

	 Heterotroph
An organism that cannot make its own food and must eat other organisms.

	 Heterozygous gene
A gene composed of two different alleles (a dominant and a recessive).

	 Homozygous gene
A gene composed of two identical alleles (e.g., both dominant).

	 Individual
One single organism.

	 Limiting factor
Any biotic or abiotic component of the ecosystem that controls the size of the population.

	 Natural selection
The process by which the individuals best adapted to their environment tend to survive and pass their traits to subsequent generations.

	 Organism
A living thing.

	 Phenotype
The traits produced by the genotype; the expression of the genes.

	 Photosynthesis
The process by which producers make energy-rich molecules (food) from water and carbon dioxide in the presence of light.

	 Population
All the individuals of one kind (one species) in a specified area at one time.

	 Producer
An organism that is able to produce its own food through photosynthesis.

	 Recessive allele
A form of a gene that is expressed as the trait only when a dominant allele is not present.

	 Reproductive potential
The theoretical unlimited growth of a population over time.

	 Species
A kind of organism; members of a species are all the same kind of organism and are different from all other kinds of organisms.

	 Terrestrial
Of the land.

	 Tertiary
Third level.

	 Trait
The specific way a feature is expressed in an individual organism.

	 Trophic levels
Functional role in a feeding relationship through which energy flows.

	 Variation
The range of expression of a trait within a population.


Populations & Ecosystems Final Test Study Guide
Investigation 2:

What is a population?

What is the difference between biotic and abiotic limiting factors?

What are some examples of abiotic factors in an environment?

What are some examples of biotic factors in an environment?

How did Jane Goodall conduct her study of chimpanzees in Africa?

Investigation 3:

What is the difference between a terrestrial and aquatic ecosystem?

What do we call microorganisms that consume dead organisms?

Investigation 4:

What is the difference between a producer and a consumer?

What are the different levels of consumers and what order do they go in?

How does all energy for organisms, both producers and consumers, come from the sun?

Investigation 5:

Where do all organisms get their food from?

What do we call organisms that make their own food?

What are organisms called that eat other organisms?

Explain how all energy used by organisms comes from the sun.

In a healthy ecosystem, which tropic level should have the greatest biomass? The least? Why?

Investigation 6:

What is reproductive potential? 

What types of information help you calculate reproductive potential?
What are limiting factors? 

What are some examples of biotic limiting factors?

What are some examples of abiotic limiting factors?

What is the relationship between reproductive potential and limiting factors?

Investigation 7:

What are some ways that various ecosystems are similar? 

What are some ways that various ecosystems are different?

Investigation 8:

What is an adaptation?

What is the difference between structural and behavioral adaptations?

What are some examples of organisms and their adaptations?

Investigation 9:

What is variation?
How does variation help a population survive when its environment changes?

Can populations or individuals adapt to changes in an environment? Why?

What is the difference between dominant and recessive alleles?

Draw a punnett square showing the potential genotypes and phenotypes for two dog parents with the genotypes Ff and FF for fur. (F=patches, f=solid)

	
	

	
	


What is the ratio of the various potential genotypes and phenotypes for dog fur? 

Investigation 10:

Discuss Darwin’s explanation of natural selection.

Explain how a population has been affected by natural selection.
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