Ch 2 Vocabulary

1. hominid
2. stratigraphy
3. homologous structure
4. vestigial structure
5. DNA
6. natural selection
7. evolution
8. adaptation
9. population
10. variation
11. species
12. mutation
13. fossil
14. continental drift
15. plate tectonics
16. extinction
17. theory
18. artifact
19. embryo


Essay p. 102:  FOSSILS:  TRACES OF LIFE GONE BY
A ______________is created when ________________in water replace the minerals in the organism’s __________________or ____________________.

Fossils are usually found in ____________________________rock, which forms different layers of the earth.  Sometimes a whole organism is found in __________________  (Ex: Wooly Mammoth) or tree _________ , which is called ‘amber.’ (Ex:  insects).  
A fossil provides information about organisms that once lived and also how the earth has _______________________.
About _______million years ago, all the continents were ___________________.  This is called ______________________.  Because of “continental drift” (the ‘drifting apart of continents’), the continents are now separated and are called the Theory of __________________ ____________________.
Name and explain proof that Plate Tectonics occurred.

The complete disappearance of a species is called _______________________.
________% of all species that ever existed are now _____________________, but new species  _________________________ because of Biological ________________.  
Essay p. 104:  TECHNOLOGY THAT STRENGTHENS FOSSIL                                                        				EVIDENCE
The age of a fossil can be measured by using a/an _______________  method or a/an ________________ method.
The indirect method is called __________________________.   Geologists study _________________, or layers of the earth, to determine the age of ____________.  More recent fossils are located in the ________  ______________________; older fossils are found in ____________________ layers.
The direct method uses ___________________ elements.  Elements that undergo decay (breakdown) are called ____________________  ________________.  
Carbon-14 is a very common radioactive isotope used for dating ______________, or living, material.  Scientists look to see how much radioactive carbon (C-14) there is verses NON-radioactive carbon (C-12) in a dead organism.  This tells how old a fossil is.  Older fossils have __________ Carbon-14.
Using direct and indirect methods, scientists learned that the oldest fossils found were primitive bacteria from ______________________years ago.

Primitive Bacteria	3.5 billion years ago            	                Newer Bacteria		2.5 billion years ago		 Invertebrates									 Fish				500 million years ago			 Amphibians			360 million years ago			 Reptiles			310 million years ago			 Dinosaurs			215 million years ago			 Mammals			210 million years ago				 Birds				155 million years ago			 Flowering Plants		130 million years ago				 Lucy				3.4 million years ago    		         (ancestor to humans)	

Essay P. 107:  MODERN LIFE: EVIDENCE FOR     				                       EVOLUTIONARY CHANGE
Fossils have provided evidence that organisms ______________over time, and still do today.  Although these changes are ___________________, after a long time, the changes are ____________________________(major).  
_______________________ ____________________, the branch of biology that deals with the likes and differences of species, gave evidence that there are ______________patterns among organisms and this shows ___________________.
Characteristics that are similar among different organisms are called _____________________ and shows that the organisms evolved from a common ancestor.  
Examples of homologous structures are bird wings, flippers, and arms!  Other examples are _______________ _____________( aka “chicken skin”), the last 3-5 bones of the ____________, and the ________________ of humans. 
If a _____________________structure is no longer useful, it is called a _______________ structure (This means it is a ‘left over’ or ‘remnant’).
Organisms from a common ancestor have similar genetic material called ___________ (short for ‘deoxyribonucleic acid’).   __________ is in each cell of an organism.  
 DNA is used by law enforcement agencies today to solve _______________.
Human and chimp DNA is ___________+% like.  This means that ______________ are a close ancestor of humans.

Essay p.  110:  PRIMATES SHOW CHANGE ACROSS TIME
The remains of ____________were found in 1973 (*See page 34 & 36!).  She was a _____________________ because she walked ___________________(bipedal).  Lucy belongs to a group of hominids called ________________________________.  
In 1995, a new species was found named	_________________________  __________________________ from 4.1 million years ago. (Homo sapiens are the genus/species name for humans.  Rule:  capitalize “genus” and lower case “species.”)  
A species is a group of organisms that closely resemble each other.  
This shows that ____________________ evolved and gave rise to humans.
What do you think the “genus” for house cats would be? __________________  How about dogs? _______________      Lions?________________________
Essay p.  119: 	JUST A THEORY? 	
_________________ ________________ was born in 1809.  He wondered about how ____________________ and _____________________ were distributed in different areas.  
Darwin used the words “Decent with ___________________________rather than evolution.  This meant that organisms have a common _______________, but there are “changes.”
Other scientists were also working on “________________________.”   Darwin wasn’t the first to publish his work, but he was the first to publish his work with a detailed explanation on _____________________________.

Darwin proposed “a way” for a new species to appear.  A ______________is a group of organisms who closely resemble each other.  (Example:  all dogs, all cats, all humans…)  One characteristic that separates a species is the ability to _____________.  (Example:  horse + donkey  mule (sterile) 

____________________ ___________________ is the process in which inherited traits make it more likely for an organism to survive and reproduce.  It is the key to evolution (Ex:  peppered moths during Industrial Revolution in U.K.; giraffes’ long neck).  Over time, it results in ________________________that might result in a new _________________over time.
An _________________________makes an organism better suited to its habitat and is important for its survival.  
What is “artificial selection?”  Can you give an example?
If an organism acquires _____________________________ to better survive, it will reproduce offspring (babies!) with these beneficial traits to also pass on genetically by way of offspring.  
Selective pressures such as _____________________ (for food, light, etc)  and ____________________ will negatively affect survival.
It is usually a mixture of several ___________________________ that helps an organism adapt.  And a single organism does not evolve; the population ______________________.
Darwin’s information let biologists understand the amount of _____________that exists in populations.  
Darwin’s work on evolution is called a ________________.  A ______________  has been supported by testing over and over again.  (A/an_______________________ is an ‘educated guess’ that must be tested.)


Elaborate: Modeling Natural Selection

Materials:

record sheet
3 bags of 20 of each color bean (Starting Populations)
3 bags with many of each color
3 colored pencils (black, tan and green)
1 environment box (black or multi-colored)
3 Petri dish halves

Terms:

warden: keeps track of the hunting
prey: the ‘hunted’ (colored beans) 
predator: the hunters (students)
habitat: place where an organism lives (the covered box)

offspring: new organisms produced
variation: differences among organisms of the same species
adaptation: a trait that helps a living thing survive in its environment

Process and Procedure:

1. The wardens will place the starting populations into the environment, spreading them out as evenly as possible.  Predators are not to look.
2. Record the starting populations for each color (20 each).
3. See “Rules for Predators” (your teacher will show you).
4. The warden will start the first hunt and time it for 30 seconds.
5. After 30 seconds, the hunt is stopped.
6. On your record sheet, record the total number of surviving pairs (2) for each color under Hunt 1 Data, number surviving.
7. For each surviving pair the warden will add 1 offspring to the environment box.
If  there are 10 green survivors (5 pairs), 1x5=5 new green beans added to the box.
Add the number added 5 and total the number surviving 10 and record this number as the “ starting population for the next hunt=15” 
      
Round 2 Hunt

8. The wardens will start the new hunt and time it for 30 seconds.
9. When time is up, record the total number of survivors for each color under Hunt 2 
Data, number surviving.
10. For each surviving pair, the warden will add 1 offspring to the habitat box.
11. Repeat Step # 7.


Round 3 Hunt

12. The warden will start the new hunt once the starting populations for each color are 
recorded.
13. When the hunt is ended, record the number of survivors of each color under Hunt   
3 Data, number surviving.
      14. For each surviving pair, calculate the number of offspring to add,  BUT DO NOT     ADD THEM  to the environment. Just record the number to add on the data sheet. 
             Calculate the number surviving plus the offspring added and record it as the 
             “starting population for the next hunt.”





Count out 20 of each color and replace them in a bag. Return the rest of the colors to the correct bags. Return the bags to your teacher before finishing the lab.
 
       




























Name: ________________________________ Per: ________ Date: ________


A. Use your graph sheet to illustrate the starting populations for Hunts 2, 3 and 4.
Hunt 1 population was the same for all 3 colors.

B. Which, if any, color(s) had a better survival rate than others? 


C.  What might be a reason(s) that predators did not select the color that had the better survival rate as often as they selected the others?



Using the term variation from the first page, explain what was happening. 




             
D. What effect did capturing a particular color have on the numbers of that color 
in the following generations?
           
           Graph the ending population for each hunt (start for next hunt) on the graph 
            paper provided. This will show your results.


Graph your results for Starting Population for Hunt 4 on the chart provided. Find one group with a different environment and graph their results.

Questions

1. Do the graphs of the teams using the same environment as yours show similar results?


2. Compare the results for the other environment with one of the groups.
If they are not similar, what were the differences? (Which color had a higher survival number?) Graph their results.
                   

3. Explain what you think are the reasons for the differences you see.




4. Consider the Predator-Prey Relationship of wolves and rabbits.

a) What are 2 characteristics (traits) that may influence why one rabbit is selected to be captured and eaten and another survives?


b) In the second generation of rabbits, what traits would be more likely to 
appear?  Why? 
                      



c) What would these traits be called? __________________Why?





d) What might happen to the traits of rabbits over time as a result of Natural
Selection?
                    




Use the following terms in a paragraph that explains how natural selection adds to the collection of evidence and inference that helps scientists interpret change over time:

adaptation       natural selection          population         variation


________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________




Record Sheet  Hunt 1 Data

	Dot Color
	Green
	White
	Black

	Dots left alive divided by 2

	
	
	

	Number of offspring to add before the next hunt (one per every 2 left alive)
	
	
	

	Starting population for the next hunt (dots left alive plus offspring added)
	
	
	



Hunt 2 Data

	Dot Color
	Green
	White
	Black

	Dots left alive divided by 2 

	
	
	

	Number of offspring to add before the next hunt (one per every 2 left alive)
	
	
	

	Starting population for the next hunt (dots left alive plus offspring added)
	
	
	



Hunt 3 Data

	Dot Color
	Green
	White
	Black

	Dots left alive

	
	
	

	Number of offspring to add before the next hunt (one per every 2 left alive)
	
	
	

	Starting population for the next hunt (dots left alive plus offspring added)
	
	
	




	

Black
#____


	
	
	
	
	
	
	
	
	
	
	
	
	
	

	        

White
#____


	
	
	
	
	
	
	
	
	
	
	
	
	
	

	        


Green
#____
	






	
	
	
	
	
	
	
	
	
	
	
	
	


	           

Black
#____


	
	
	
	
	
	
	
	
	
	
	
	
	
	

	

White
#____


	
	
	
	
	
	
	
	
	
	
	
	
	
	

	


Green
#____
	






	
	
	
	
	
	
	
	
	
	
	
	
	






Compare your habitat background
          results to a team that had the other
          habitat background.



	Black Background-
                  Final number-(after 3rd hunt).
















	Multi Background-
                    Final number-(after 3rd hunt).
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Complex Animals

USING SCIENCE SKILLS

Use the skills you have developed in the chapter to answer each question.

[image: ]
Figure 61:   A proposed phylogenetic tree showing the evolution of fishes and amphibians.






	1.	According to Figure 61, did the Chondrichthyes evolve before, after, or at the same time as the Placodermi? 

                    ________________________________________________________

	2.	According to Figure 61, how would you describe the ancestors of the Agnatha?

		_________________________________________________________

	3.	Which groups of fishes in Figure 61 can trace their evolution back to the ancestral bony fishes?

                   _________________________________________________________

	4.	According to Figure 61, which group or groups of fishes are fleshy-finned fishes?

                   _________________________________________________________

	             5. According to Figure 61, from what type of organism did the amphibians evolve?


_________________________________________________________
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Charles Darwin was born _______ years ago.
1.) What did Charles Darwin want to understand?
2.) What is called the best idea anyone ever had?
3.) Name the molecule shown in the beginning of this program.
4.) What was Darwin’s job on the ship, the Beagle?
5.) List four organisms Darwin observed on the Galapagos Islands.
6.) What could the islanders tell about the tortoises on the Galapagos?
7.) Back in Britain, what did Darwin learn about the birds he collected? How many
different species were there?
8.) What did Darwin discover while studying developing embryos (snakes, whales, human)?
9.) Darwin thought humans were descended from what animal?
10.) What helped Darwin come up with the idea for natural selection?
11.) Explain what it means to say survival of the fittest?
12.) How did Darwin explain how one species of finch had turned into many? What lead to
the different shaped beaks?
13.) Because species have v_______________, nature selects which individuals survive and
which don’t.
14.) What is the name of Darwin’s book?
15.) Describe the two kinds of mice in the desert.
16.) What can we study today that Darwin couldn’t?
17.) What is a gene? What do genes turn into?
18.) Name one way that DNA can change.
[bookmark: _GoBack]19.) Are mutations always bad? Explain.
20.) What did the researchers find that explained the different color mice fur?
21.) How many genes are in the human genome?
22.) Research on the fruit fly showed there are “switches” in DNA. What are switches?
23.) How did the lake stickleback fish lose its spikes?
24.) Finch beaks are all made by the same gene, so why are there different shaped beaks?
25.) Define transitional fossil:
26.) Why is the tiktalik fossil so important?
27.) What do HOX genes do?
28.) Humans and chimps share a common a_____________.
29.) The DNA of humans and chimps is ______% identical.
30.) Why is the human hand so unique?
31.) Stedman believes that a mutation in the human jaw muscle allowed for what unique
feature of the human brain?
32.) When comparing the gene that controls brain development between humans and chimps,
what did researchers discover?
33.) In Pollards research, she found that most of the DNA differences between human and
chimp DNA were in which type of genes?
34.) The gene for the development of the brain cortex is different by _____ letters
between chimps and humans.
35.) Complete the table below by defining the function of each type of gene.
Protein Coding Genes Switch Genes Hox genes
36.) If Darwin were alive today, how do you think he would react to current scientific
evidence and support of his theory of evolution?


Ch. 2 Study Guide

· Vocabulary definitions
· Evolution of hominids
· Lucy 
· Why was she important?  
· How did she get her name?

· Earth’s timeline
- How old is earth?
- What major events occurred in Earth’s history 
- First organism, first plants, oxygen
- Evolutionary change makes organism more diverse. Why?
- How do adaptations help organisms?
- What is the difference between a homologous structure and vestigial?
	- What do they tell us about common ancestors?
	- Be able to name examples for each
- Who do we have the most DNA in common with?
- What is the difference between a fossil and artifact/
	- What types of things can become a fossil?
	- Where are fossils found usually?
- How does stratigraphy help tell the age of fossils?
- Where did Darwin do most of his research?
- What were Darwin’s four major principles of evolution?
- What is natural selection?  What selects what traits are most fit?
- What happened in the peppered moth simulation?
	- How does this show natural selection?
	- Why is this an important evolutionary event?
- How do mutations affect an organism?
	- Helpful, harmful, or no effect


Chapter 2 Jigsaw Review

continental drift             mammoth               85%                                 erosion
isolation                         Pangaea                  insect                               lion
extinction                       99.9%                     sedimentary rock            sea level
                                                     plate tectonics

Land on earth was once grouped as one large mass called ____________________

_________ of all known species that ever existed on earth are now extinct.

_______________________________ is now a theory that explains continental drift.

A(n) _____________________________ was found as a fossil preserved in tree sap.

Most fossils are found in ______________________________.

Fossils are often uncovered due to ____________________ of the earth.

When continents drift apart, ___________________ of animals can occur.

Fossils of marine animals found on mountaintops indicate that at one time the mountain

was at _____________________.

This fossil was found preserved in ice: _________________________

When no animals of a species remain: __________________________


                  stratigraphy            the bottom layer                use of  Carbon 14                 
           bacteria                  radioactive isotope         the top layer      paleontologists


This is a direct form of determining the age of fossils _______________________

An example of the oldest fossils found: __________________________________

They study the earth and fossil evidence: _________________________________

Where the youngest fossils are found: ____________________________________

This is an indirect way of dating fossils: __________________________________

                      chimps       bipedal      opposable thumb          gorillas                 


Hominids can use their hands while walking because they are _____________________

A(n) _____________________ allows humans to have a very precise grip.

Humans are most closely related to _________________________





            vestigial structure             appendix             DNA           homology
                                common ancestor              embryo


Studying the forelimbs of bats, whales, birds and humans show how scientists use 

_________________________ to study living things 

Seeing the developmental stages of an _____________________ is one way scientists  

determine where to place an organism.


When a part an organism is no longer useful, it is called a (n) ___________________


The molecule where genetic information is stored: ___________________________


An example of a vestigial structure is a(n) ________________________


DNA, embryology, vestigial and homologous structures all show that humans shared a(n)

__________________________________

image5.emf

image1.emf

image2.emf

image3.png
CLASS

OSTEICHTHYES

{bony fishes) X )
CLASS CHONDRICHTHYES ) Lobe-finned fishas
{cartifaginous fishes) Lungfishes ,é 7

/’M\ﬁ% CLASS AMPHIBIA

/"\
%,/ AN v Ray-finned Y
‘&/‘Y’Q’?‘//”j“ fishes

CLASS CLASS

AGNATHA  PLACODERMI —
{axtinct} e {Fieshy»ﬂmwedt

M W | ancestor

A = )

‘ Ancestral
| bony fishes |

r““’* A
| Ancient jawlass

| fishes

L

o





image4.emf

