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	EARTH'S HISTORY:  GEOLOGIC TIME

	Geologic Time Scale:
A 63
	The geologic time scale divides Earth's history into intervals of time defined by __major______ __events______ or ___changes_____ on Earth.

	Era:

Name the 3 eras, in order from youngest to oldest, and describe the main characteristics of each: 
	Mass extinctions mark the boundaries between the eras in the Phanerozoic eon.

1.  Cenozoic – Age of Mammals; first humans; series of ice ages
2. Mesozoic- dinosaurs ruled; end of dinosaurs (mass extinction); Age of Reptiles

3. Paleozoic-beginning of this era, all life lived in the oceans; animals with backbones developed; life starting to move onto land with first amphibians


	ROCKS, FOSSILS & ICE CORES

	Fossil:
	The __traces_______ or _remains________ of living things from long ago.

	Fossil record:
	A record of Earth’s history in sediment rock layers embedded with fossils that help scientists age major events and show how earth has changed over time.

	Original Remains:
A 46
What information does an original remain provide?: (A46) 
	Fossils that are the _actual _______ _bodies___ or body parts of organisms. Original remains are found in places where conditions __prevent_______ the _decomposition___________, or breakdown, that normally occurs.
Scientists can learn about the appearance of long-dead organisms and especially about the soft parts of organisms, which usually would decay. 

	Trace Fossil:
A 48
Provide 2  examples:
	These are _not_____ parts of an animal or _impressions_________ of it, but rather evidence of an animal's __presence__________ in a given location. 
Footprint of dinosaur in rock; trails; animals holes; feces

	Explain the importance of studying fossils for understanding Earth’s past:
	By studying fossils we can learn not only about the creatures and plants of the distant past, but how they grew, what they ate, how they interacted, and many aspects of their behavior; has led to important new understanding about how life evolved on earth and about diseases, both ancient and modern. Fossils also help us understand past climates, including ice ages and periods that were warmer than our present climate.

	Relative Age: A53
	Describes the age of an object or event _in___ __relation______ to another object or event.

	Sedimentary rock:
A 54
	Sedimentary rock layers contain information about the __relative___ ages  of __events____ and __objects________ in Earth's history. Sedimentary rocks form from _sediments___________ (clay, silt, and sand) that fall to the bottom of _lakes________, rivers, and __seas_______. 

	Law of Superposition:

Draw a sedimentary rock formation with 4 layers, then indicate which layer is oldest and youngest:
	 In undisturbed sedimentary rock layers, _older_________ layers of rock lie beneath __younger__________ rock layers.
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	Unconformity:
Draw 4-5 sedimentary rock layers then represent an unconformity on the youngest layer.
	A gap in the fossil record due to __erosion________ of sedimentary rock layer. 
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	Law of Cross-cutting:
A 55
Illustrate the law of cross cutting, then label the youngest layer.
	_Molten_______ rock from within the Earth can force its way up through the layers ___above______ it, __cooling_____ and forming __igneous________ rock. Because the sedimentary rock layers had to be present __before_______  the molten rock _cuts____ through them (cross-cutting), the igneous rock must be __younger__then the layer it cuts through. 
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	Index Fossil:
A 55
If an index fossil is found in a particular rock layer what information can be gained?
(A 55)
	The fossil of an organism that: 1) were __widespread________, 2) that lived in _many_____ areas, and 3) that existed only during __short_______ spans of time.
Index fossils can be used to estimate the ages of the rocks in which they are found.  The relative age of the index fossil is the relative age of the rock in which the fossil was found.

	Absolute Age: A57
	Tells the __actual__ age of a rock or fossil or how long ago an event occurred. 

	Radioactive Dating:

The rate of change or breakdown is measured in what? (A 57)
	Measuring the age of a rock or fossil by comparing the amount of unstable atoms of an element with the amount of stable atoms. Helps determine absolute age of igneous and metamorphic rock, ONLY.

Half-lives

	What element is best used to date rocks (some igneous)? Why is this?  A 57
	Uranium 235 atoms because it has a half life of 704 million years.  This helps with dating rocks because they are so old.

	Why is carbon best suited to date living things or objects between 100 – 70,000 years old? A 59
	All living things are composed of carbon and carbon has a short half-life of 5,700 years.

	Ice Cores:
A 51
	A tubular sample that shows the _layers______ of _snow___ and __ice_____ that built up over __thousands____ of years. Scientists _analyze_________ air trapped in the ice to learn how the __atmosphere__ has ___changed________. _Increases____ in __dust______ and or _ash____ in the ice show when major __volcanic_________ eruptions occurred somewhere on Earth. __Differences______ in the air content at different levels of the ice indicate how much __temperatures_____ went up and down, showing how long ___ice_____ ages and _warm__ periods lasted.

	Mass Extinction:
B 14
What is thought to be the cause of the Permian and Cretaceous extinctions? B 14
	When huge numbers of species have died or become extinct in a very short  time. Two mass extinctions were the Permian and Cretaceous extinction. 
Permian- the formation of Pangea caused the loss of coast line which caused many species to become extinct. Cretaceous- A massive asteroid impact caused global volcanic activity which over time caused global climate change.

	Describe how a fossil record would reflect a mass extinction in the rocks.
	Species would appear in lower sediment layers then would suddenly disappear in the layers above.

	EVOLUTIONARY THEORIES AND PROCESSES

	Who was Charles Darwin?
B 19 & 21
	A British naturalist who published what would become the basis of the modern theory of evolution. He proposed all life is related and has descended from a common ancestor. He proposed through a process called natural selection, members of a species that are best suited to their environment survive and reproduce at a higher rate than other members of the species.

	Biological evolution occurs through the process of natural selection:  B 22
	The four key principles of natural selection:
1. Overproduction: Most organisms make more offspring than can survive.
2. Variation: The differences among individuals result from differences in the genetic material of an individual. Variations are passed from one generation to the next. A change in the genetic material is referred to as a mutation. An individual with the new variation reproduces, the traits get passed on to its offspring.
3. Adaptation: Any inherited trait that gives an organism an advantage in its particular environment. 
4. Selection: Individual organisms with a particular (beneficial) adaptation are most likely to survive long enough to reproduce. As a result, their adaptations become more common in the next generation. As the process repeats, more members of a species show the adaptation which the environment is selecting for.

	Does natural selection act on the phenotype or genotype? Explain.
Refer to the Beaks of the Finch simulation
	Phenotype- the physical traits allow organisms to successfully obtain resources, food, etc. from their environment, which prove to be the better suited traits allowing organisms to survive and reproduce.

	Does evolution act on the phenotype or genotype? Explain.
Refer to the Breeding Bunnies activity
	Genotype- Evolution occurs when there is a change in the frequency of alleles (genes) in a population over time. As a favorable trait (which is coded for by specific alleles/genes) is selected for again and again, the gene(s) that code for that trait will also become more prevalent in the gene pool, while the gene(s) of the unfavorable trait diminish.

	EVIDENCE FOR EVOLUTION

	Common ancestor:  B 29
	An early form of an organisms from which later forms descend.

	How does fossil evidence support the idea of a common ancestor? B 29
	Provides evidence that species that existed in the past are very similar to species today. The geographic information about many fossils provides evidence that two species with a common ancestor can develop differently in different locations.

	How does biological evidence support evolution?

Refer to “Similarities in Structure” & “Similarities in Development” B 30 & 32
	The physical structure of organisms that were fully developed in and functional in an ancestral group of organisms but were reduced and used in the later species help researchers to see how some modern organisms are related to ancestors that had similar structures. Also, it has been observed that many different species share similar structures. These structures are used differently by each species depending on the environment they are adapted to (for example, the forelimb of a bat is used for flight and the forelimb of a manatee is used for swimming). The similarity in structure indicates that these organisms shared a common ancestor.

	How does genetic evidence support evolution? B 33-34
	Scientists can tell how closely related organisms are by comparing their DNA sequencing. The more matches there are in the sequence of the bases between two organisms, the more closely related they are.

	Explain why genetic diversity, among individuals, strengthens a species ability to survive environmental changes.
	Because when the environment shifts some individuals will have the ability to adapt to the sudden change while others will not. Genetic diversity provides variation in a population which allows some individuals to respond differently to changing environment conditions.

	MICROBIOLOGY/PANDEMICS

	Why are some reasons that a virus is not a living thing? (E147-148)
	Virus particles do not __grow___________  ; viruses do not __respond________ to changes in their __environment_____________; they cannot __reproduce______ by themselves

	Why do viruses need a host cell to reproduce? (E148-149)
	Viruses have to use _materials__________ within ___living_________ cells to make __copies__________ of themselves.  The viral DNA uses the host cell's ___machinery_______________ to break down the host cell's __DNA_________ and produce the parts of new viruses.  

	Decide if the following is a characteristic of Bacteria (B), Fungi (F), or Parasite (P).
About Fungi B66

About Bacteria B67, E138-143

About Parasites E156
	__B____a) can live in a variety of places (with oxygen, without oxygen, extreme hot, extreme cold)

__F____b) are eukaryotic, nonphotosynthetic organisms, spore-producing, and most are multicellular 

__P____c) an organism that feed on another individual(host); live on or in their host’s body

__B____d) reproduce through binary fission, a form of asexual reproduction

__F____e) can reproduce both sexually and asexually

___P___f) an example of a disease caused by this microbe is malaria
___B___g) may help (such as decomposition) or harm (such as poisoning the body) other organisms

__F____h) causes mold to grow on bread, and, therefore, this microbe can compete with humans for nutrients (from our food sources)

	What is an epidemic?  

What is a pandemic?  
	· An epidemic is when more than the expected number of cases of diseases occur in a community or region during a period of time; when disease spreads rapidly and extensively, is a sudden, severe outbreak

· A pandemic is an epidemic that becomes very widespread and affects a whole region, a continent or the world

	Decide if each is true or false.  Put a “T” for true and an “F” for false. 
	__F___a) The 1918 Spanish flu and the Black Plague are extreme examples of epidemics.

___T__b) A pandemic doesn't necessarily mean millions of deaths-

it means a geographically widespread epidemic.

__T___c) An influenza pandemic occurs when: A new subtype of virus arises. This means humans have little or no immunity to it; therefore, everyone is at risk. 

__F____d)  An epidemic is usually worldwide.

__T____e) Just like the 1918 Spanish Influenza, a pandemic can occur in waves, and all parts of the world may not be affected at the same exact time.

	What is antibiotic resistance?    Why is antibiotic resistance now a global concern?
	· Antibiotic resistance occurs when an antibiotic has lost its ability to effectively control or kill __bacterial_______________ growth

· Almost every type of bacteria has become stronger and less responsive to antibiotic treatment when it is really needed.  Threatens the community with a new strain of infectious disease that is more difficult to __kill__________ and more __expensive______________ to treat.

	BIOTECHNOLOGY

	What is biotechnology?

(NC 28-30)
	Biotechnology is technology the use of __living________ __organisms_____ in production and manufacturing processes. In a general sense, biotechnology includes any __manipulation______ of a living matter intended to __improve___________ the ____human___________ condition or the environment.

	What are some early uses of biotechnology? (NC28-30)
	· Using ___yeast__________ to make dough rise

· For example, farmers have been altering plants and animals for thousands of years by _cross_______ breeding to get desired __traits____________.    This process is called __artificial_________ selection.

	Today, what do most people think the term biotechnology means? (NC28-30)
	The direct ____manipulation_____________ of an organism's __genes________.  Often, this process involves the __insertion_________ of a desired gene from one ___organism______________ into another.  

	What good can biotechnology do in medicine? (NC 28-30)


	· Treat disorders by inserting properly functioning genes into damaged cells

· produce medicines and vaccines/new forms of antibiotics

	What good can biotechnology do in agriculture? (NC 28-30)


	· Create disease resistant crops/improve crop yields/increase food production by engineering crops to grow in diverse environments

· create pest-resistant crops

	What are some risks to using biotechnology? (NC 28-30)
	· The __introduction___________ of genetically altered species into the __environment_____________________.  

· How ___genetically________ altered ___foods______ might affect ___humans_____________.


EOG Questions
1. A scientist finds the bones of a dinosaur. What could help the scientist determine the approximate age of the dinosaur bones?


a. the birds living in the area of the bones

b. the weather conditions in the area of the bones


c. the kinds of trees living in the area of the bones
d. the index fossils in the area of the bones.
2. Which best describes how ice cores are important to the study of geologic history?


a. They show unconformities




b. They hold index fossils, which are used to date the different ice layers.

c. They contain evidence showing changes in atmospheric conditions

d. They follow the Law of Superposition, which gives reasons for the extinction of species.

3. What do transitional fossil best support?


a. The theory of biological evolution


b. The law of superposition


c. The theory of geological evolution 


d. The theory of continental drift

4. Tigers and household cats are the members of the same family; however, their sizes are vastly different. What is the cause of the difference?


a. biochemical makeup

b. behavioral makeup

c. genetics

d. habitat size

5. Scientists find dinosaur fossils in the bottom rock layers of a cliff and  mammal fossils in the middle rock layer of the cliff. Which could best be concluded from this evidence?


a. dinosaurs ate plants




b. dinosaurs were eaten by mammals


c. dinosaurs lived on Earth before mammals

d. dinosaurs and mammals lived at the same time.

6. Scientists think that dolphins and whales may have evolved from a common ancestor. What evidence supports this hypothesis?


a. they swim the same way



b. they eat the same food




c. they live in the same area



d. they have similar anatomies
7. In the winter, the fur of the arctic fox is white. In the summer, the fur darkens to a reddish brown. What most likely causes the fur of the fox to change color?


a. the amount of sunlight present
b. the fox's habitat

c. the fox's genes
d. the fox's age

8. Which would best allow a species to survive environmental changes?


a. similar physical features
b. low mutation rate

c. small population
d. genetic diversity
9. Which best describes the Law of Superposition?


a. Each sedimentary layer of rock represents 1,000 years of Earth's age, much like the rings of trees.


b. In undisturbed layers of sedimentary rock, the upper rock layers are older than the lower rock layers.


c. In undisturbed layers of sedimentary rock, the lowest layers contain the oldest rocks.

d. Rocks that form near volcanoes are older than surrounding rock.

10. What do earthquakes tell scientists about the history of the planet?


a. earth's climate is constantly changing


b. The continents of Earth are continually moving

c. Dinosaurs became extinct about 65 million years ago


d. The oceans are much deeper today than millions of years ago.

11. How do scientists know that some mountains were once at the bottom of an ocean?


a. Freshwater rivers flow to the ocean.




b. Saltwater fish are found in some mountain streams.


c. Dinosaur bones have been discovered in the mountains


d. Marine fossils have been found on the peaks of some mountains.
12. Which would indicate that a series of fossils represents the evolution of a horse?


a. All the fossils were found in the same layer of rock as horse fossils.


b. All of the fossils are completely identical to horse bones.


c. All of the fossils show similar structures to that of the modern horse.

d. All of the fossils were located in the same place on Earth as horses.

13.  Why do doctors suggest that people get a flu vaccine each year?


a. viruses replicate more rapidly over time.

b. viruses mutate from year to year.

c. vaccines are absorbed by the body after a year.

d. vaccines get stronger over time.

14.  Which of these careers would a student studying biotechnology most likely pursue?


a. electrical engineering

b. astronomy

c. agricultural research

d. geology

15.   Which best determines the number of wolves that can live in an area?


a. the amount of snow in the area each year

b. the number of birds that live in the area


c. the number of trees in the area


d. the amount of food available in the area
16.  What happens to a population and to competition when there is a reduction of living space?


a. the population expands and competition intensifies.
b. competition strengthens while the population contracts.

c. the population increases as competition decreases.
d. competition weakens and the population decreases.

17.  Kudzu vines grow by climbing and wrapping around trees. Trees covered by kudzu can die because they are starved of sunlight. What type of relationship exists between the trees and the kudzu growing on them?

 
a. competition


b. mutualism

c. parasitism


d. predator-prey
18.  Ten people became sick with the flu after attending a school dance. What is the scenario that could best explain how the people got sick? 

a. contact with environmental sources


b. contact with an infected animal


c. contact with a contaminated object


d. contact with an infected person
19.  Which is the best way to help prevent the flu from becoming a pandemic?
a. getting a vaccination
b. taking antibiotics
c. eating fruits and vegetables
d. washing hands often

20.  Consider the food web:
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Where is the largest amount of energy found in this food web?


a. hawk


b. grass

c. mouse


d. grasshopper

21.  Which best explains the importance of nitrogen in the cycling of energy and matter?


a. nitrogen increases protein production in plants





b. nitrogen decreases protein production in plants


c. nitrogen decreases the effectiveness of photosynthesis


d. nitrogen increases the effectiveness of photosynthesis.

22.  Which is a way the agricultural biotechnology industry could have a positive impact on the environment?


a. by producing crops that are virus resistant




b. by making robots to replace large farm machines.


c. by reducing the need for countries to import food

d.  by increasing the use of wind farms to produce electricity.

23.  If wolves prey on deer for food, what will most likely happen to the deer population if wolves are removed for the an area where deer live?


a. the population of deer will increase


b. the population of deer will decrease


c. the population of deer will remain the same

d. the population of deer will become extinct.  

24.  Where do plants get most of the energy they need to live and grow?


a. water


b. soil


c. air


d. sunlight
25.  Malaria is a common disease in many countries.  What is the cause of this disease?


a. a virus

b. a bacterium

c. a fungus

d. a parasite
26.  How can the rate of an infectious disease be drastically reduced?


a. by taking medication daily


b. by preventing transmission between people

c. by wearing clean clothing daily

d. by performing dental hygiene three times each day 

27.  Which is involved in creating genetically modified bacteria?


a. allowing them to reproduce freely

b. changing their food source


c. using biotechnology techniques

d. growing them on selected plants

28.   In a food pyramid, which best explains why the number of organisms decreases from one trophic level to the next?


a. consumers at the lower level require more energy than top-level consumers


b. consumers at the top level require more energy than the lower-level consumers

c. the consumers are feeding on large organisms that have less energy.


d. the consumers are feeding on smaller organisms that have less energy.
29.  A strawberry farmer finds that, after a hard freeze, some of his strawberries are still alive. Which best explains why these strawberries were able to survive?


a. They have larger leaves to protect the fruit than the other strawberries. 


b. They have different genetic variations that cause them to be more resistant to cold temperatures. 

c. They are able to reproduce more quickly than the other strawberries. 


d. The color of the strawberries is darker, and they maintain their temperature better than other strawberries. 

30. Which process is most responsible for the extinction of most species of plants and animals that have lived on Earth?

a. gene mutation
b. environmental changes
c. selective breeding
     d. decrease in reproduction
