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Reporting Category 5: Interdependence within Environmental  Systems   

Biology TEKS 10C- Analyze the levels of organization in biological systems and relate the levels to each other and to the whole system.

Levels of organization:
Organisms of the same species living together compose a population. One or more populations of similar organisms that are capable of interbreeding to produce fertile offspring comprise a species. Populations of different species living in the same place and time are a community. All the communities in the same place at the same time along with their environment form an ecosystem. Ecosystems with the same climate and similar dominant communities are classified as a biome. The land, water, and air of Earth where life exists is the biosphere.

Check Your Understanding
1. Which of these best describes the level of organization of the digestive system?
a. Different tissue carrying out different functions
b. Similar cells contributing to a particular function
c. Different organs working together to perform particular function

d. Similar organelles working together to perform a different function

2. Which sequence represents the levels of organization from smallest to largest?
a. Cell- tissue- organ- organ system

b. Cell- organ- tissue- organ system

c. Organ system- organ- tissue- cell

d. Tissue- cell- organ system- organ
Biology TEKS 11B- Investigate and analyze how organisms, populations, and communities respond to external factors.

Limiting Factors are the living and non living things in the environment that limit the size of populations.

Examples: Food, Shelter, Sun, Space, Oxygen, ETC.
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Carrying Capacity is the maximum population (number of any species) that an ecosystem can support.
Human Activities and the Loss of Diversity:

1. Direct Harvesting - the destruction or loss of a species by over hunting.

2. Land Use - finding the best way to live in the environment- building around trees instead of cutting them down and planting new ones.

3. Habitat Destruction - destroying a part of the natural environment.

4. Deforestation - removing forests for wood or clearing trees for farms.

5. Imported Species (invasive species or exotic species) example: purple loosestrife; zebra mussels; dandelions
Impact of technology and industrialization:

1. Industrialization- increases pollution of air and water- uses more energy, water,

fossil and nuclear fuels.

2. Water pollution-from sewage, wastes from homes and factories and animal wastes

3. Toxic wastes- DDT

4. Thermal pollution- Heat Pollution

5. Human overpopulation

6. Air pollution- burning fossil fuels

1. Acid Rain- Sulfur and nitrogen compounds in air pollution dissolve in the moisture of the atmosphere to form acids, causing rain to have a low pH (acidic). Acid rain kills trees and destroys historical artifacts.

pH scale: 14 --------- basic ------- 7 --------- acid ---------- 0

2. Global Warming - an increase in the earth’s temperature caused by an increase in greenhouse gases (GREENHOUSE EFFECT is caused by increasing amounts of CO2 in the atmosphere caused by the increasing use of fossil fuels for energy).

3. Ozone Depletion- hole in ozone layer caused by use of fluorocarbons.

**Ozone acts as a Sun block for all organisms on the earth!!!
 UV causes skin cancer.
Check Your Understanding
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	1. What effect did the loss of species B have on 
species A and D in Figure 5-3?
A

it caused the populations of A and D to decrease

B

it caused the populations of A and D to increase

C

it caused the populations of A and D to become extinct

D

it had no effect on the populations of A and D



	Correct answer: A

	


2. Which of the following actions would most likely restore
 the ecosystem represented in Figure 5-3?
	A
	Introduce a predator for species A.

	B
	[image: image11.emf]Remove species A and E from the ecosystem.

	C
	Reintroduce species B and D to the ecosystem.

	D
	Start a bioremediation program in the ecosystem.


	3. Some coral reefs off the east coast of South America are starting to die off. Satellite images reveal great plumes of sediment washing out of the mouths of rivers. What can you conclude, if anything, about the relationship between these two factors?
A

Although the two factors coincide, they are not likely to be related.

B

Deforestation on land results in lower oxygen levels in the atmosphere, which stresses the reef.

C

Deforestation on land allows erosion to wash away topsoil, which smothers reefs.

D

Burning of the rain forest increases atmospheric carbon dioxide to levels toxic to reefs.



	Correct answer: C

	



4. Examine the graph in Figure 5-3. Which species were not affected by the loss of species B? 
[image: image12.emf]
	A
	species A, C, and E

	B
	species C and E

	C
	species C only

	D
	species E only


Biology TEKS 11C- Summarize the role of microorganisms in both maintaining and disrupting the health of both organisms and ecosystems.

How can microorganisms maintain the health of other organisms?

Many types of microorganisms form mutualistic relationships with animals and plants. There are many examples of this including bacteria living in human intestines and helping with digestion. Fungi and plant roots also form a mutualistic relationship called myocorrhizae. The fungi collect water and nutrients and deliver these to the roots. The plants provide nutrients made in photosynthesis to the fungi.
[image: image13.emf]
The chart to the right shows the effects 

of having the mycorrhizae (hatched) 
present compared to growth without 

them.
How can microorganisms disrupt the health of organisms?

Some microorganisms enter into a parasitic relationship with other organisms. Microorganisms that cause disease in a host are called pathogens. 
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Check Your Understanding
1. The diagram represents a food web. 
Which organism represents a decomposer?

a. A
b. B
c. C
d. D
2. Agricultural manure is a significant waste problem. Even though some of it can be used as fertilizer, it is produced in excess. The manure not only has a foul odor, but contains pathogens, including harmful bacteria, that enter the soil and water sources. Recently, a compound isolated from the thyme plant, called thymol, has been used in farm feedlots where the manure accumulates. Thymol is a natural antiseptic (compound that kills bacteria) and has proved effective in reducing both the odor and the levels of the harmful bacteria.
In what other products do you think thymol could most likely be used in?
a. Oven cleaner

b. Body lotion

c. Mouth wash

d. Furniture polish

3. Which of the following best describes a difference between a mutualistic relationship and a parasitic relationship?

a. Parasitism harms both organisms, while mutualism harms only one organism.
b. Parasitism benefits only one organism, while mutualism benefits both organisms.

c. Parasitism involves only two organisms, while mutualism involves many organisms.

d. Parasitism continues for many generations, while mutualism is limited to one generation.

4. Which of the following statements is the best summary of how microorganisms can disrupt the health of organisms?

a. Microorganisms live in plant and animal hosts.

b. Some microorganisms form mutualistic relationships with plants and animals.

c. Some microorganisms form parasitic relationships with plants and animals.

d. Some microorganisms break down the organic matter of dead plants and animals.

Biology TEKS 11D- Describe how events and processes that occur during ecological succession can change populations and species diversity.

Primary succession begins with lifeless, soilless conditions, such as lichen moving onto a lava flow.

Secondary succession follows a disruption (climate change, forest fire, volcano, flood…) in an existing community.

Ecological Succession from bedrock to a forest:
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Rock- Lichens & Moss-Grasses- Shrubs- small Trees- Hardwood Trees
Ecological succession in a pond:

Pond (Plants and Organisms die over time) -Sediment builds-Pond gets shallow-

Swamp develops- grassy field – forest
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Check Your Understanding
1. Which event would most likely lead to primary succession?

a. A volcanic eruption expands an island in the Pacific Ocean.

b. A rain forest in Brazil is cut down for lumber.

c. A wildfire burns trees in a forest in Yellowstone Park.

d. A tsunami strikes coastal regions in Asia.

2. In which ecosystem would the species be most diverse and their populations be most numerous?

a. An ecosystem undergoing the first stages of primary succession.

b. An ecosystem undergoing the first stages of secondary succession.

c. A forest one year after a fire has burned down the trees.

d. A forest that had remained unchanged for many years.
3. [image: image19.jpg]


When the Mount St. Helens volcano erupted, the blast covered much of the surrounding area with ash. Based on the diagram, which list shows the sequence of secondary succession that followed that eruption?
a. X, Y, Z,W
b. Z, X, Y, W

c. W, Y, X, Z

d. B, C, A, D

4. When a farm is abandoned, ecological succession usually takes place. Identify the type of succession that will occur. Predict how the processes of ecological succession will change populations within the ecosystem.

Biology TEKS 12A- Interpret relationships, including predation, parasitism, commensalism, mutualism, and competition among organisms.

What is an organisms role in it’s environment?
An organisms habitat is the area it lives in. A niche is the conditions and resources the organism needs to survive and how it obtains these resources.
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What type of relationships do organisms engage in?
Mutualism- symbiosis in which both organisms

help or benefit from each other. The anemone

 and the clown fish protect each other form 

predators. 
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Commensalism- symbiotic relationship in which one organism benefits and the other

organism is not harmed or helped. 
An example of this is the Wrase fish 

eating feeding on the food scraps the 

grouper does not eat. The Wrase get

food but the Grouper id unaffected.
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Parasitism- is a symbiotic relationship in which one organism is helped the the other harmed.

An example of parasitism is a mosquito drinking the 

blood of a human. The mosquito benefits but the 

human is harmed.
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Competition- is an interaction between two organisms using the same resources such as food, territory, mates etc.

An example is these two antelope fighting over 

breeding rights to females.

[image: image24.jpg]i




Predation- when one organism eats another. 
An example is this white shark (predator) hunting 

and eating the seal. (prey)
Check Your Understanding
1. Termites are insects that consume wood fibers as their primary food source. The termites contain organisms called protozoa that live inside their gut and help them digest cellulose found in wood fibers. The termite provides the protozoa with food and shelter. These two organisms have a relationship of—
a. Mutualism
b. Parasitism
c. Competition

d. Commensalism

2. Two different primary consumers feed on pine nuts from the same species of pine tree. This relationship is an example of—
a. Competition
b. Mutualism
c. Predation
d. Commensalism
3. [image: image25.emf]The graph shows changes in the populations of two species that interact only with each other over a period of time. Which statement best describes these two species?
a. Species A is a producer, species B is a consumer

b. Species A is a host, species B is a parasite

c. Species A is a predator, species B prey

d. Species A is a scavenger, species B a decomposer
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Myocorrhizae are symbiotic associations beween some fungi and plant roots.  The graph below shows the growth rate of three species of trees – spruce, lemon, and aspen – when mycorrhizae are present and when they are not.  Based on the graph, what would probably happen if mypcorroizae were removed from the soil?
a. The aspens will do better without the mycorrhizae 

b. The effect on the aspens will be greater than on the lemon trees

c. The growth of all three kinds of trees will slow down

d. All three kinds of trees will die within a year 

Biology TEK 12B- Compare variations and adaptations of organisms in different ecosystems.

What is genetic variation?

[image: image27.emf]Genetic variation is the difference in the genotypes within a population. Genetic variation helps species survive over generations. The more variation the greater chance of survival of the species. 

These tomatoes are an example of genetic 
variation within a species.
What are adaptations?
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An adaptation is a heritable trait that helps an organism survive in its environment. It may be physical, such as a giraffes longer neck, or it may be behavioral, such as one that helps it find food or protect itself. 

(Blowfish puffing up to make itself bigger)

How do variations and adaptations of organisms compare in different ecosystems?

Variation tends to increase with population size and rate at which the organism reproduces. 

Organisms in different ecosystems have similar adaptations. A herbivore that grazes on grasslands in North America, a buffalo, have similar adaptations as a Zebra in grasslands in Africa- flat grinding teeth, sturdy hooves.
Check Your Understanding
1. Zebras are grazing animals that are native to the grasslands of Africa. Which animal can be predicted to have the most similar adaptations to those of a zebra?

a. A predator of zebras that is native to the African grasslands.

b. A microorganism that lives in a symbiotic relationship with the zebra.

c. An animal that competes for water and other resources with the zebra.

d. A grazing animal native to the grasslands of North America.

2. Explain how organisms they reproduce rapidly and are numerous have an advantage over other organisms.
Biology TEK 12C- Analyze the flow of matter and energy through trophic levels using various models, including food chains, food webs, and ecological pyramids.
How can you analyze the flow of energy through food chains and food webs?

In an ecosystem, organisms can be classified into trophic levels according to how they get their food and by feeding relationships that they engage in. The first level consists of producers, organisms that make their own food including plants and algae.

The next levels consist of consumers, organisms that cannot make their own food including animals. 

Decomposers, which include bacteria and fungi, get food by breaking down wastes and remains of dead organisms. 
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A food chain shows feeding relationships in a community. The energy passes from producers to the consumers. The amount of energy available to the next trophic level decreases about 90% as it is lost as heat for functions of the body. A ffod web is a overlapping number of food chains.
Check Your Understanding
1. In the food chain shown here, which organisms are autotrophs?
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A. The algae
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The algae and the flagfish 

C. The flagfish and the largemouth bass

D. The alligator
2. In the diagram, the percentages refer to __
a. The matter that gets transferred to the next higher trophic level

b. The organisms that get consumed by organisms in the trophic level above

c. The energy that gets transferred to the next higher trophic level

d. The organisms at each level that are autotrophs 

3. The diagram illustrated the feeding relationships within an ecosystem.  Approximately what percentage of he original amount of energy from producers is stored in the tissues of the frog?

a. 0.1%

b. 1%

c. 10%

d. 100%

Biology TEK 12E- Describe the flow of matter through the carbon and nitrogen cycles and explain the consequences of disrupting these cycles.

How does matter flow through the carbon cycle?
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What are the consequences of disruptions to the carbon cycle?
Levels of carbon dioxide have increased through human activities with much of it not being removed by natural processes. This has caused a drastic increase in global climate change. These increase have also changed the oceans as they are becoming more acidic which affects the marine organisms.

How does matter flow through the nitrogen cycle?


What are some consequences of disruptions to the nitrogen cycle?
Runoff from farms can affect the balance of nitrogen in bodies of water. This can cause an increase in eutrophication, this is when excess nitrogen causes an increase in algae growth and thus more bacteria that feed on the dead plant matter over populate the areas to feed on the dead matter and they consume too much oxygen in the water causing fish to die off.  
