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Unit 6 Key Take-Aways: 

· Variation allows natural selection to determine who is most fit, and who will survive. This drives evolution! 
· The structure of an organism (form) directly determines its function! 
· We classify organisms according to phenotype and genetic similarities, allowing us to determine their relationships to other organisms

Vocabulary (Frayer Model 5, Define other 5)
Abiogenesis, Biogenesis, Evolution, Heterotroph, Autotroph, Vestigial Structure, Species, Natural Selection, Adaptation, Ancestor
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Notes 1: Early Earth & the Origins of Life

Theory of ABIOgenesis: life can come from ____________________ things
· Theory of spontaneous generation: Up until the 17th century, scientists once thought life came from ______________ matter

Name: ________________________________________		Block: ______              Due Date: ____/____/____
This was disproved by:
[image: ]
Francisco Redi (17th century) - experiment to test whether maggots (_________) spontaneously generated from meat (___________)

Louis Pasteur (19th century) - experiment to test whether bacteria (_____________) spontaneously generated from broth (___________________)  
[image: ]




Theory of BIOgenesis: life only comes from ________________ things
· Redi & Pasteur’s experiments proved biogenesis and disproved abiogenesis

[image: ]    If life has to come from living things, how did life first start?!
· Atmosphere of early Earth contained __________:
· hydrogen cyanide		- nitrogen
· carbon dioxide			- hydrogen
· carbon monoxide			- water 
· hydrogen sulfideWhat gas is missing?!
Anaerobic or aerobic organisms?







· Gases reacted with ____________ from lightning to produce small organic molecules (___________ _____________) concentrated in primitive oceans.

· In the 1950’s Miller and Urey filled a flask with hydrogen, methane, ammonia, and water to represent the early Earth and they used electric lightning to stimulate the mixture. In a few days, organic compounds had formed! This suggested that life can be made from ______________ compounds on the__________________ earth
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Video: Origin of Life [image: ]
1. What are the 4 elements that make up all living things?


2. What three aspects of early earth were represented by Stanley’s experiment? 




3. What important organic molecule was formed in the “goo”? 

 

4. Does this experiment support abiogenesis or biogenesis?


Evolution of Cells

Start : _______________, ____________________, ___________________


	Step 1: 



	STEP 2: 



END: ___________________, ____________________, ____________________


 Endosymbiotic Theory – How prokaryotes evolved into eukaryotes. 
· Organelles that make up eukaryotic cells were once bacterial cells! 
· ____________________ – aerobic bacteria
· ____________________ – photosynthetic bacteria
· Evidence: separate DNA, divide separately, double membrane
[image: ]






Notes 2: EvolutionU6-5


1. [image: ]Lamarck: Theory of ____________ Characteristics
· He said an individual can _________  __________ during its life and pass them on to their offspring
· Example: a body builder with huge muscles would pass on the huge muscles to the babyTHIS THEORY WAS _______________!!


2. Charles Darwin: Theory of _______________ ____________________
	
	Key Word(s)
	Giraffe example:

	1. Organisms show ____________ and some of it is __________ (passed from parents to offspring)
	
	[image: http://www.scienzainrete.it/files/u/girafas-de-lamarck.jpg]

	2. Organisms produce _______ offspring than can survive.

	


	

	3. These offspring __________ for resources (food, shelter, mates) and not all can _________
	
	

	4. Those individuals that are most ______ (have the best ____________ for their environment) survive, reproduce, and ______ ____ their adaptations to their offspring
	




	



· Survival of the __________: Survival of those best __________________ individuals allows those best adapted traits to be _______________ on to offspring
· Over time, the adaptation is seen in a greater number of individuals in the population because ______________ has _____________ that trait to help that organism survive

Let’s consider some key vocabulary words:
· _____________: The theory that species change over time
· Species: a group of organisms that can ___________ and produce __________ offspring
· ___________: a difference exhibited by a member of a species
· Natural Selection: the ____________ that organisms with ______________ traits are more likely to ______________, __________________, and __________ on their adaptations to their offspring
· _______________: a ___________________ trait that enables an organism to survive and reproduce


Natural Selection in Peppered MothsU6-7

[image: moth77]
Activity Instructions:
1. Place the twelve “moths” on the dark “tree bark.”

2. Imagine that you are a bird that eats insects.  Describe the appearance
of the moths that you would most likely capture first: __________________
__________________________________________________________________


3. Continue doing this until all but the last moth is gone.
Describe the appearance of the last moth: ___________________________
_____________________________________________________________________
4. Is there any trend or sequence in the color of moths that you captured? Describe the trend: _________________________________________________
____________________________________________________________________
5. Which of the moths were better “adapted” (suited to survive) to the environment of the dark tree trunk? __________________________________
_____________________________________________________________________
6. Now place all of the moths on the light “tree bark.”

7. You are a bird. Which moths will you capture first this time? ____________
_____________________________________________________________________
_____________________________________________________________________

8. Continue doing this until all but the last moth is gone.

Describe the appearance of the last moth: ___________________________
_____________________________________________________________________

9. What would you say would be the color characteristic of future generations 
of moths living on the light colored tree trunks? Why?
_____________________________________________________________________
____________________________________________________________________
Notes 3: Evidence for EvolutionU6-8

	1. Fossil Evidence: ____________ are the ________________ or traces of organisms that once lived. Fossils show us that life went from simple to ____________, moved from ______ to land, and existed over ______________________ years ago. 

· Many found in _________________ rock, which is formed from layers of slowly deposited sediments.  

· Two ways to date fossils:
A.  ________________________ Dating: dating based on the observation that fossils in the 
bottom= ___________, top = ______________

B. [image: ] ________________________Dating: using ________________ isotopes to determine the _________ age of a fossil. MUCH MORE _____________.




2. 
	3. Anatomical: comparing anatomical (__________) features between organisms, looking for evolutionary ______________________.

· _______________________ structures: have similar _____________ but different _______________. Organisms with similar bone structures may have evolved from a ______________ancestor.  Humerus..….………A
Radius..…….……....B
Ulna……...…….…….C
Carpals…………...…D
Metacarpals…..….E
Phalanges………….F

[image: ][image: ]

· _________________ structures: have ________ function in present day organism, but was probably useful in its _____________.
· Examples:  human _______________ and the _________ bones of a whale.  These structures provide further evidence of _______________ structure and function. 

 


	[image: ]
Comparative Embryology: looking for similarities during the early     U6-9

stages of __________ development

















4. Biochemistry: comparing _________ sequences between 2 different _____________ 

[image: ]

· Example: The table below indicates the number of amino acids that differ in the amino-acid sequence of the hemoglobin from selected organisms when compared to human hemoglobin. On the basis of this information, which organism would be classified as most closely related to humans?

[image: ][image: ]Can use a ______________________________________!
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	Changes in __________ ________________ (types of genes) cause _______________!

· ________________:  can cause changes to a gene. 
· IMPORTANT: Has to affect _________ cells so the mutations are passed on! 

· _________________ provides the material for natural selection to work on! 


	Speciation 
(new species)
When small populations become __________________

	Geographic isolation: two populations of the same species become separated by a ______________ barrier. Over time they become two _________________ species and can no longer ___________________.
Example: a mountain range isolating two groups of the same species

[image: http://evolution.berkeley.edu/evosite/evo101/images/owlrange.gif]

	Co-Evolution
The evolution of one species __________________ the evolution of the other species. 
	[image: ]Example: A moth and a flower. They evolve _________________ so the moth’s ____________ is exactly the right __________  to fit in the flower and eat the nectar, while pollinating the flower. 

Example: Garter snake and 
a rough-skinned newt: The snake eats the newt and the newt has developed ____________  to poison the snakes. Some snakes developed a mutation to be ________________ to the poison so they can still eat the newt
[image: ]

	Mimicry
To “mimic”= to _____________
	[image: ]When organisms have evolved to share _________________ characteristics. This adaptation may increase the ______________ of the organism and allow it to survive better.  

Example: Camouflage and wing patterns in __________________________.
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	[image: ]The Environment
	
The environment ______________ which adaptations are favorable and which are not. An ________________ cannot determine if it will be more fit; it’s all up to the environment! 

	Examples of Evolution


	Antibiotic Resistance:
· __________________________ infections are treated with drugs known as __________________

· Some bacteria may have __________________ that make them resistant (______ _______) to the drug. 

· [image: http://staff.jccc.net/pdecell/bio122/resistance.gif]These bacteria survive and will go on to _____________________, so over time, the bacteria population will no longer ___________ if treated with an antibiotic






	
	pesticide Resistance:
· [image: File:Pest resistance labelled light.svg]Pesticides are chemicals used to kill ______________ that harm crops

· [image: ]Occasionally, these insects develop ____________________ that make them resistant, allowing them to survive, reproduce, and pass their adaptation onto their offspring.
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Read the scenarios and answer the questions below.[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
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Notes 5: Classification
The history & development of classification systems
Aristotle began a simple _____________________________ system by grouping organisms into ____ main groups: ________________________ and ___________________________.  These groups were called kingdoms.
 Can you think of any problems with this classification system?:
Extension!
Consider the organisms listed below.  Based on your knowledge of plants and animals, which kingdom would they belong to?  Plant or Animal?
	Mold
	Bacteria
	Algae
	Virus

	
	
	
	


People realized this problem!  As a result, ________________________ systems are always ________________________ as we learn more about organisms.  A scientist by the name of Carrolus Linnaeus developed the basis for today’s  classification system.  
Seven Level Classification System: 

K =
P =
C =
O =
F =
G =
S =
















[image: image?id=76630&rendTypeId=34]
















	The Five Kingdoms

	Kingdom
	Pro- or Eu- karyotic?
	Multi- or Uni- cellular?
	Special Cellular Structures
	Autotroph or Heterotroph?
	Sexual or Asexual?
	Examples

	Monera
	
	
	
	
	
	

	Protista
	
	
	
	
	
	

	Fungi
	
	
	
	
	
	

	Plantae
	
	
	
	
	
	

	Animalia
	
	
	
	
	
	


[image: C:\tempie\Temporary Internet Files\Content.IE5\SU595YOG\MC900432659[1].png]U6-15
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This system was developed to prevent confusion when identifying animals and plants.  The two parts of the name consists of the last two parts of Linnaeus’s system.  This is __________________ and __________________.  The language used is _______________________, because it is a universal language.  The rules are simple.
Steps: 
1) ___________________ name first, then ____________________ name.
2) _____________________ the genus name.
3) Write in _______________.

Examples:
Dendrobates azureus						Sarcorhamphus papa
      Species name = ___________________			      Species name = ___________________	
      Genus name = _____________________			      Genus name = _____________________

	Common name:
	Human 
	Canadian Goose
	Lake darner
	Mosquito

	Kingdom
	Animalia
	Animalia
	Animalia
	Animalia

	Phylum
	Chordate
	Chordate
	Arthropoda
	Arthropoda

	Class
	Mammalia
	Aves
	Insects
	Insects

	Order
	Primate
	Anseriformes
	Odonate
	Diptera

	Family
	Hominidae
	Anatidae
	Aeschnidae
	Culicidae

	Genus
	Homo
	Branta
	Aeshna
	Aedes

	Species
	Sapiens
	Canadensis
	Eremita
	Fitchii



1. Write the binomial scientific names of the species below:
a. Canadian goose: _________________________________
b. Mosquito: _________________________________________
c. Human: ___________________________________________
d. Lake darner: ______________________________________
2. Which two species are most closely related? (share the most taxons, or categories)
   _____________________ & _____________________

Notes 7: Phylogenetic Trees
[image: File:Simple cladistics.png]
The diagram to the right represents a 
______________________ tree (also known as the 
_______________ of ______________.  
A phylogenetic tree shows a timeline of _______________________________ relationships.


1. Circle the common trait (the one all organisms have).
2. Write the letter of the trait that evolved first: _____
3. Write the numbers of the two organisms that are most closely related: ______ and _____
4. Write the numbers of the two organisms that share the greatest similarity in their DNA: _____ and _____
5. Write the numbers of the two organisms that share the greatest number of amino acids: _____ and _____
 

Notes 8: Dichotomous KeysU6-21[image: ]

· Sets of two (di=two) statements that can be used to identify organisms
· You simply read the statements until you determine what organism you are dealing with
Example:1. a. Solid coat
b. Not solid coat
Go to 2
Go to 3
2. a. Smooth coat, long tail, no mane
b. Smooth coat with mane
Felis concolor
Panthera leo
3. a. Striped
b. Spotted
Panthera tigris
Acinonyx jubatus 

The answer is ___________________________ which is the ____________!

[image: ]


Let’s try it…
1. Has pointed ears .................................... go to 3
Has rounded ears ....................................go to 2
2. Has no tail ............................................. Kentuckyus
Has tail .................................................. Dakotus
3. Ears point upward .................................... go to 5
Ears point downward ..............go to 4
4. Engages in waving behavior ............................. Dallus
Has hairy tufts on ears ..........................................Californius 
5. Engages in waving behavior ............................. WalaWala 
Does not engage in waving behavior ....................go to 6
6. Has hair on head ............................................. Beverlus 
Has no hair on head (may have ear tufts) .......go to 7
7. Has a tail ............................................. Yorkio
Has no tail, aggressive ............................ Rajus
[image: ] [image: ] [image: ] [image: ] 
A_____________     B______________    C________________    D_________________
[image: ] [image: ] [image: ][image: ]
E___________________	F_________________        G________________	H_________________

Practice 1: Early Earth U6-3

Instructions: Answer all questions in complete sentences!
1. Draw a picture to represent the conditions on Early Earth, and another picture to represent the conditions on Earth today. Explain how are they different:




2. The graph shows an approximation of the amount of oxygen in the atmosphere since life began. Describe the event that occurred at the point indicated by the arrow: (HINT: what caused a drastic rise in the amount of atmospheric oxygen?)
Oxygen



Time 

3. What was the first living organism really like?  Remember there was NO OXYGEN!

Prokaryotic or eukaryotic?  Why?  ____________________________________________________
Unicellular or multicellular?  Why?  ____________________________________________________
Aerobic or anaerobic?  Why?  _______________________________________________________
Autotroph or heterotroph?  Why?  ____________________________________________________

4. Explain why a cell would benefit from incorporating early mitochondria and chloroplasts into itself. What is this theory called?


Making life activity:
To analyze Abiogenesis and Biogenesis, you will create two “recipes” that explain how to make life.
Recipe #1: Explain how to make life using Abiogenesis (ex. Take a jar, add meat, wait 4 days, you will have flies) 
Recipe #2: Explain how to make life using biogenesis.
 
Requirements:
· Illustrate & color your recipes 
· Explain EACH STEP of your recipes so it is clear that you understand the difference between biogenesis and abiogenesis! Be sure to use the information from your notes in your explanations!
· INCLUDE THE DEFINITION OF BIOGENESIS AND ABIOGENESIS IN YOUR OWN WORDS!
*This will be on page U6-4*
	Abiogenesis Recipe
Ingredients:


Steps:




Illustration:

	Biogenesis Recipe
Ingredients:


Steps:




Illustration:
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[image: ]
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Comparative Biochemistry
Scientists use the amino acid sequence of proteins to determine evolutionary relationships. The closer an organisms’ amino acid sequences, the greater the likelihood they are related. Use the following amino acid sequences to determine our ancestry. Circle the differences in each line from the HUMAN!

	Organism
	Amino Acid Sequences

	Baboon
	Asn
	Thr
	Thr
	Gly
	Asp
	Glu
	Val
	Asp
	Asp
	Ser
	Pro
	Gly
	Gly
	Asn
	Asn

	Chimpanzee
	Ser
	Thr
	Ala
	Gly
	Asp
	Glu
	Val
	Glu
	Asp
	Thr
	Pro
	Gly
	Gly
	Asn
	Asn

	Lemur
	Asn
	Thr
	Ser
	Gly
	Glu
	Lys
	Val
	Glu
	Asp
	Ser
	Pro
	Gly
	Ser
	His
	Asn

	Gorilla
	Ser
	Thr
	Thr
	Gly
	Asp
	Glu
	Val
	Glu
	Asp
	Ser
	Pro
	Gly
	Gly
	Ala
	Asn

	Human
	Ser
	Thr
	Ala
	Gly
	Asp
	Glu
	Val
	Glu
	Asp
	Thr
	Pro
	Gly
	Gly
	Ala
	Asn


Analysis & Conclusions
1. Which primate is most closely related to humans? 

2. Which primate is least closely related to humans?

3. How did you come to these conclusions?


								
	Data Table

	Primate
	# Amino acid sequences different from human
	% Different from HUMAN

	Baboon
	
	

	Chimpanzee
	
	

	Lemur
	
	

	Gorilla
	
	

	Human
	
	













Comparative Anatomy
Carefully examine the relative size, shape, number, and position of the bones in the body parts shown below, then identify the body part and its function.
	Organism
	Body Part
	Function

	Human
	Hand & arm
	The hand and arm allows humans to pick up and manipulate objects, drive, play sports, write, etc…

	Whale
	
	

	Cow
	
	

	Frog
	
	

	Lizard
	
	

	Bird
	
	

	Bat
	
	


[image: ]


	






Analysis & Conclusions

1. How are the body parts alike? How are they different?


2. Do the body parts have similar OR different structures? ___________________

3. Do the body parts have similar OR different functions? ___________________




Peppered Moth Online Simulation
Objective: Simulate changes in moth population due to pollution and predation, and observe how species can change over time. [image: moths] Peppered Moth Simulation at peppermoths.weebly.com
Introduction: Charles Darwin accumulated a tremendous collection of facts to support the theory of evolution by natural selection. One of his difficulties in demonstrating the theory, however, was the lack of an example of evolution over a short period of time, which could be observed as it was taking place in nature. Although Darwin was unaware of it, remarkable examples of evolution, which might have helped to persuade people of his theory, were in the countryside of his native England. One such example is the evolution of the peppered moth Biston betularia. 
The economic changes known as the industrial revolution began in the middle of the eighteenth century. Since then, tons of soot have been deposited on the country side around industrial areas. The soot discolored and generally darkened the surfaces of trees and rocks. In 1848, a dark-colored moth was first recorded. Today, in some areas, 90% or more of the-peppered moths are dark in color. More than 70 species of moth in England have undergone a change from light to dark. Similar observations have been made in other industrial nations, including the United States. 
Instructions: Click the link below to read more information on Kettlewell's study of moths. At the end, you will run two simulations for 5 minutes each, during this time you will play the part of a bluejay that eats moths.
After 5 minutes record the % of dark moths and light moths - you will need this information later. 
Data and Analysis: Read the background information and answer the questions as you go.
Life Cycle of the Peppered Moth
1. Why are these moths called "peppered moths?"
2. What animals eat the peppered moth?
3. What is a lichen?
4. What do the larvae of the moth eat?
5. How do peppered moths spend the winter?
6. Moths that have more dark spots than the average moth are called what?
Impact of Pollution
7. Where was the first black form of the moth found?
8. What was the Industrial Revolution?
9. What was causing the different colors in the moths?
10. What is natural selection? 
11. Who suggested that peppered moths were an example of natural selection?
12. What is industrial melanism?
Kettlewell's Experiments
13. What is an entomologist?
14. How do scientists test theories?
15. Write down ONE of Kettlewell's predictions.
16. Dark moths were found in what parts of the country?
17. How did Kettlewell directly study the moths?
18. Why did dark moths have a survival advantage?
19. When Kettlewell recaptured the marked moths, what did he find?
20. Where did Kettlewell publish his findings?
Birdseye View
21. Open the simulation and play the role of the bird in both the dark and the light forest. Try to behave as a bird would behave, choosing the moths that are the most obvious. At the end of each simulation, record the percent of moths captured in the table below. 
[image: data table]
Final Analysis and Conclusions 
22. Explain how the color of the moths increases or decreases their chances of survival.
 
 
23. Explain the concept of "natural selection" using your moths as an example. 
 
 
24. What would happen if there were no predators in the forest? Would the colors of the moths change over time? Defend your answer?




 

	FLIP
	FLOP

	We know that there is a huge amount of diversity on Earth. Scientists once had no way to make sense of it all, until they developed the science of classification. Classification is the systematic grouping of organisms based on common characteristics. 
	Define classification IN YOUR OWN WORDS:

	Classification began with Aristotle, the Greek philosopher, who classified all organisms by two ways: Plants or Animals. He classified herbs, shrubs, and trees as plants and lizards, birds, and lions as animals. As the knowledge of the increasing diversity of organisms expanded, it was clear that a new method of classification was needed. 

Carolus Linnaeus developed a new form of classification that was more specific in the 1700’s. His system included different levels that went from most broad to most specific. 
	Why was Aristotle’s classification system not appropriate for our world? Explain. 

	The hierarchy of classification is as follows:General 

KINGDOM        
PHYLUM 
CLASS
ORDER
FAMILY
GENUSSpecific

SPECIES
	Domain
	Prokarya
	Eukarya

	Kingdom
	Eubacteria
	Protista
	Fungi
	Plantae
	Animalia

	Cell Type
	Prokayrote
	Eukaryote
	Eukaryote
	Eukaryote
	Eukaryote

	Cell Structure
	Cell wall
	Mixed
	Cell wall
	Cell wall, cellulose
	NO cell wall

	Body Form
	Unicellular
	Mostly unicellular
	Both
	Multicellular
	Multicellular

	Nutrition
	Autotroph & Heterotroph
	Autotroph & Heterotroph
	Heterotrophic
	Autotrophic
	Heterotrophic



	
Which level is the most specific?



If you are unicellular and prokaryotic, which kingdoms would you be in?

	Modern scientists know more about evolutionary relationships that Linnaeus did. Combined with information about DNA and advanced technology, we have developed one level in the hierarchy that is more broad than kingdoms, known as Domains. We now consider there to be 3 domains: Eukarya, Bacteria, and Archaea. 
	Using the table above & left, which Domain do humans fall into? 

Which kingdom?

	Eukarya are all eukaryotes, and they are extremely different from organisms in the other domains. These organisms have cells with nuclei and membrane-bound organelles. They are larger organisms with a more complex structure and can have specialized cells. 
	How many kingdoms are found within Eukarya? _____
What are they?


Practice 5: ClassificationU6-16


	FLIP
	FLOP

	Bacteria are unicellular organisms. They are prokaryotic and have thick cell walls. Some are autotrophs, while others are heterotrophs. There are so many bacteria in the world that Bacteria can receive their own domain.
	How are Bacteria different from Eukarya?

	After scientists established broad categories, they had to get more specific to describe ALL of the life on Earth. To do this, they developed a system called Binomial Nomenclature. 
Bi=two  and nom= name.
Essentially it means “Two names.”

The two names are its GENUS (Capitalized) and SPECIES (lower case). Both names are italicized if typed or underlined if written by hand. 

Example: Homo sapiens is the name for humans
Canus lupus is the name for wolves
	In the following binomial names, CIRCLE the GENUS.  Then UNDERLINE the species. 

Felis domesticus (house cat)

Taraxacum officnale (dandelion)

Tyrannosaurus rex (T rex dinosaur)

Mus musculus (mouse)

How should someone correct this name to make it consistent with binomial nomenclature?:

troglodytes aedon
 


	As new technologies develop, scientists can more accurately classify organisms. This system is always changing because we always get new information!
New technologies that help us expand our knowledge include:
1. Similarity of genes (Chromosomes)
2. Biochemistry (DNA or amino acid sequences)
3. Embryology: Closely related species look similar as embryos 
4. Morphology: Shared structure= closely related
5. Phylogeny: grouped according to how close they are related evolutionarily
	How are evolution and classification dependent on each other?



With what information can we conclude that chimpanzees and humans evolved from a common ancestor?


What is phylogeny? OWN WORDS!
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Reflect…
1. If viruses are not considered living, do you think they are assigned a place in this classification system? Why or why not?

2. Of the following organisms, circle the one that is least like the other two:
Canis familiaris		Canis lupus		Felis domesticus
3. Number the eight classification groups in order from the group that contains the most closely related organisms (1) to the group with the least closely related organisms (8)
____ class		____ family	____ genus	____ kingdom
____ order		____ phylum	____ species	____ domain
4. If your name was a scientific name, which part would be the genus? ____________ Which part would be the species? _______________

Practice 7: Classification DiagramsU6-19

Practice #1: Recapping Classification
1) According to Linneaus’ classification which is the biggest group of organisms? ________________________
2) According to Linneaus’ classification which is the most specific group of organisms? ___________________
3) How is an organism named using Linneaus’ classification system? (Hint: which two categories do you use?) _________________ and ________________________ 

Practice #2: Prokaryotic vs. Eukaryotic 
	
	Prokaryotic
	Eukaryotic

	description
	

	


[image: ]
Based on the chart to the right, which would be classified as a photosynthetic, eukaryotic cell? ________

Based on the chart to the right, which would be classified as a prokaryotic cell? _________






Practice #3: Kingdom Characteristics
Use Notes 5 if necessary!
1) Into which kingdom would you place a heterotrophic, eukaryotic organism with a cell wall? _____________________
2) Into which kingdom would you place an autotrophic, multicellular, eukaryotic organism? _____________________
3) Into which kingdom would you place a prokaryotic, unicellular organism? _____________________
4) Into which kingdom would you place a heterotrophic, unicellular, eukaryotic organism? _____________________
5) Into which kingdom would you place a heterotrophic, eukaryotic organism with no cell wall? _____________________


Practice #4: Analyzing a Phylogenetic Tree
[image: ]1. Which letter is the common ancestor to all the others? _____

2. Of the organisms (letters) which one(s) are still alive today? ________________________

3. Which species is more closely related:
a. D and E
b. E and F
c. A and B
d. C and A

 






[bookmark: _GoBack]Practice #5: Analyzing a Cladogram U6-20

Directions: Use the cladogram below to answer the following questions.
1. What characteristic (speciation event) separates the salamander from the lizard?

2. What characteristic (derived character / speciation event) differentiates the hagfish from the perch?

3. Which two species are most closely related?
a. Perch and salamander
b. Lizard and chimp
c. Hagfish and chimp
d. Salamander and pigeon
4. Which trait evolved first?
a. Feathers
b. Lungs
c. Jaws
d. Fur
5. Evolutionarily, which species is oldest?
a. Mouse
b. Pigeon
c. Salamander
d. Perch

[image: cladogram_1]




Use the clues and your chart (notes) to complete the cladogram below.  
Animals
Fungi
_________
Protists
Plants





d)  No ______________



c) No  
________________



b) ______________



a) ______________



1. Fill in the missing Kingdom (which one evolved 1st)?
2. The boxes on the bottom represent “______________________ _______________________.”  These are the characteristics that separate one kingdom from the next.  Use the hints below to help you complete the cladogram above.

Hints:
a) What do eukaryotic protists have that the bacteria kingdom (before) not have?
b) Protists and plants are both eukaryotic.  But plants become more complex.  What trait separates these two kingdoms?
c) Plants are producers, but fungi are not.  They must consume their own food because they are heterotrophs.  Therefore, they do not have this cell structure.
d) Although they are both heterotrophic eukaryotes, fungi have something that animal cells do not.  Look at your pictures for this derived character.




















Practice 8: Dichotomous KeysU6-22

Directions: Use the key below to identify the species name of each of the smileys below.

[image: ]_______________        _______________        _______________       _______________        _______________	




_______________        _______________        _______________       _______________        _______________	






1. Teeth visible ....................go to 2
Teeth not visible .................go to 4
2. Has a wide, toothy smile .......Smilus toothyus
Is not smiling ......................go to 3
3. Visibly crying .................Smilus dramaticus
Frowning .......................Smilus upsettus
4. Eyes are symmetrical .... go to 5
Eyes not symmetrical .....go to 8
5. Eyes shaped like hearts ..... Smilus valentinus
Eyes are shaped as ovals .....go to 6
6. Smiling, happy face ...... Smilus traditionalis
Not happy, frowning or other .....go to 7
7. Mouth curved down, frowning .... Smilus saddus
Mouth is a small circle .................Smilus suprisus
8. Has a pirate eye patch ...............Smilus piratus
Does not have eye patch ............ go to 9
9. One eye is much larger than the other eye ...... Smilus mutatus
One eye is winking .................Smilus winkus


Extension:
1. The names of the smileys give you another bit of information about their taxonomy. Each of these smileys belongs to the same genus. What is their genus? _______________________________

2. Names are often given to an organism by the person who discovers it, though they follow certain conventions, often they are named after the person, or where the organism was found, or given a name that describes the creature. Which convention was used in naming these smileys? [image: new smile]______________________________________________

3. Suppose you discovered the new smiley pictured to the right. 
What name would you give it? _____________________________________

U6-23


[image: http://new.puzzle-maker.com:8081/Cache/JPGA51B.tmp]Unit 6 Crossword Puzzle


Across
	1
	a species from whom a current one has descended

	8
	an organism that consists of more than one cell

	10 
	 inherited characteristic that increases an organism's chance of survival

	11
	 an organism that obtains its energy and nutrients by feeding on other living things

	12
	 a self-feeding organism that obtains its energy and nutrients from inorganic sources

	13
	 a group or population of organisms that can breed and produce fertile offspring

	14
	 a single celled organism that has no nucleus or membrane bound organelles


Down
	2
	an organism whose cells contain nuclei and membrane bound organelles

	3
	a theory that life comes from non-living things

	4
	an organism that consists of only one cell

	5
	a theory that life comes from life

	6
	a change in a species over time; process by which modern organisms have descended from ancient organisms

	7
	the process by which individuals that are better suited to their environment survive and reproduce most successfully; also called survival of the fittest

	9
	differences in the versions of organisms within a species
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survival.

In some species of spiders, medium size is best. The
smallest are unable to successfully compete for resources
and the largest are easily spotted by predators.

Limpets are shelled invertebrates that attach themselves to
rocks. In the areas that they are found, the rocks are
generally quite light in color or quite dark. Therefore, the
light and dark colored limpets camouflage well on these
rocks, while those medium in color are easily spotted by

| predators.

10.Read the paragraph and answer the questions that follow:

cross the canyon and the populations remain separated.

Along the North rim of the Grand Canyon lives the black Kaibab squirrel. Across the canyon on
the opposite rim lives the Abert squirrel. Both species have big, tufted ears. However, the
Kaibab has a flashy white tail and the Abert has a grey tail and body and a white belly.

Scientists believe that these two different species of squirrels were once one population that was
divided as the Grand Canyon developed. Through natural selection, the squirrels on either side
of the canyon developed different characteristics. These two species of squirrel are separated
by an environment that is totally different than on either rim of the canyon. The temperature on
the rims is cool, but in the canyon it is much warmer and drier. Therefore, the squirrels do not

a. What isolates the populations of the Kaibab and Abert squirrels?

b. What is the term for the development of a new species?
c. What mechanism led to the development of these two new species of

squirrels?

11.Identify each of the following examples as gradualism or punctuated equilibrium:

Example

Time frame

Elephants are believed to have evolved from the prehistoric
wooly mammoth. Fossil evidence shows little change from the
mammoth fossils until the appearance of the Asian and African
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c. Natural Selection
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a.
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Peppered Moths

 

Survey

 

 

Before the industrial revolution, the trees in the forest around 

Manchester

, England

 

were l

ight grayish

-

green

. The peppered moths 

that lived in the area were light with dark spots. Their color

ing served 

as 

protective camouflage

 

against predators, especially birds. As the 

industrial revolution progressed, the trees became covered with 

soot, turning the trunks dark. Over a period of 45 years, a change in 

the peppered moths took place.

 

 

 

In this i

nvestigation, you will observe the effects of indus

trialization 

on the peppered 

moths over a period of 10 years. You will then determine the relationship between the 

environmental c

hanges 

and the color variation of the peppered moths. You will use 

your res

earch data to graph the effects of environmental adaptation.

 

 

The table contains data from a 10 year study of two varieties of the same species of 

peppered moth. The numbers represent the number of moths captured in each of 10 consecutive years. The 

traps 

were located in the same area each year.

 

 

Years

 

Number of 

Light Moths 

Captured

 

Number of 

Dark Moths 

Captured

 

2

 

550

 

100

 

3

 

500

 

200

 

4

 

400

 

210

 

5

 

250

 

300

 

6

 

225

 

350

 

7

 

200

 

400

 

8

 

150

 

500

 

9

 

100

 

600

 

10

 

50

 

650

 

 

ü

 

Construct a line

-

graph showing the number of each variety of m

oth captured years 1 through 10.

 

ü

 

Use two different symbols: 

 

š

 

light and  

 

·

 

dark

 

 

Answer the following questions:

 

1.

 

What do you think eats peppered moths?

 

 

2.

 

What caused the trunks of many trees to turn from light to dark in Manchester, England?

 

 

 

3.

 

Which varie

ty of moths increased over the 10 year period of the study?

 

 

 

4.

 

How did the change in the Moth’s environment cause natural selection to take place?  What type of Moth 

was “selected” for over a ten year period?   

 

 

5.

 

What effect would cleaning 

the soot off of t

he trees 

have on the moths?

 

 

6.

 

“Survival of the Fittest means you have to be the strongest to survive”.  Is that true in this case?  Explain.   

 

 

7.

 

Imagine that there was 

no variation

 

in the moth population 

–

 

all of them were completely white.  Would 

natural s

election and evolution be able to occur?  Why or why not?
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