Chapters 15--17 in our textbook

Principles of Evolution

Chapter 15

Early Ideas About Evolution    Words to Know:  Evolution, Species, Fossil, Catastrophism, Gradualism, Uniformitarianism.

Early Scientists Proposed Ideas about Evolution

· ________________is the process of biological change by which descendants come to differ from their ancestors, or___________________  __________  _______________.

· The concept had been discussed for more than 100 years before __________ proposed his theory.

Carolus Linnaeus (1700’s)

· Swedish botanist. Known as The Father of Modern Classification
· Developed a ______________________  _____________for all types of organisms known at the time.

· Did not believe that organisms were fixed and did not change.

· He proposed that they could change through hybridization.

· A ________________is a group of organisms so similar to one another that they can ______________ and have fertile _____________.

Jean-Baptiste Lamarck (1800’s)

· French Naturalist (1809)

· Proposed that all organisms _________________toward perfection and complexity.

· Proposed changes in an environment caused an organism’s behavior to change, leading to greater use or disuse of a structure or organ.

· The structure would become larger or smaller as a result.

· The organism could then pass these changes on to its offspring.

· Called the Inheritance of Acquired_____________________________.

· Ex:  Giraffes had short necks (  They wanted to reach the leaves in the trees ( they stretched their necks long enough to reach the leaves ( over time their necks stayed long ( they passed these traits onto their offspring.

· HE WAS______________________!!!

Theories of Geologic Change Set the Stage for Darwin’s Theory

· The _____________________________________was that the Earth was about 6000 years old, and that neither the Earth nor the species living on it had changed in that time.

Georges Cuvier (1800’s)

· Believed species could become _______________________.

· ______________are traces of organisms that existed in the past.

· He found that fossils in deeper layers of rock looked much different from those in the top layers.

· He explained his observations with the theory of Catastrophism.

· Catastrophism states that ________________  ________________such as floods and volcanic eruptions have happened often during Earth’s long history.

· These events shaped landforms and caused species to become extinct.

James Hutton (1700’s)

· Scottish Geologist.

· Proposed the idea of ___________________which states that landforms resulted from ___________ _________________over a long period of time.

· _______________________ is a major component of evolutionary theory today.

Charles Lyell (1800’s)

· Published Principles of Geography in which he expanded on_______________’s theory of ____________________________ into a theory of Uniformitarianism.

· Uniformitarianism states that the geologic processes that shape Earth are _____________ through time.

· This soon replaced catastrophism as the favored theory of geologic change.

Darwin’s Observations     Words to Know:  Variation, Adaptation

Charles Darwin (1809-1882):  the “Father of_________________” 

· He went on a voyage from 1831 – 1836 on the H.M.S. Beagle as the ships__________________.  

· The voyage went around the world and made a very important stop on the Galapagos Islands (a group of small islands off the west coast of South America).  It was here that Darwin collected ___________ and _________________the characteristics of many animals and plants ____________noticeably among the different islands.

· Darwin began assembling his ideas upon his return from the voyage.  

· He waited over twenty years (1859) before publishing his _________  On the Origin of Species. Because he was both stunned and disturbed by what he had observed or discovered as it challenged the fundamental scientific beliefs of that time (not to mention religious beliefs). 

Darwin Observed Differences Among Island Species

· Darwin was struck by the _______________in _______________ he observed on his travels.

· ________________________is the difference in the physical traits of an individual from those of other individuals in the group to which it belongs. Ex:  Different breeds of dogs.

· Darwin noted that the ____________found on one island looked _______________ from those on nearby islands and that many of the species looked different from those on the_________________.

· The most notable differences he discovered were on the _____________________islands, an island chain off the coast of Ecuador.

· Some ___________________seemed well suited to the animals’ __________________________ and____________________________.

· Ex:  
Saddle-back Tortoises, which have long necks and legs, lived in areas with a lot of tall plants.

·        
Domed ________________, with their shorter neck and legs, lived in wet areas rich with mosses and short plants.

· Ex:  
He noticed _____________with strong, thick beaks lived in areas with a lot of large, hard-shelled nuts,  while those species of finch with more delicate beaks were found where insects or fruit were widely available.

· What he noticed were ____________________________.

· An Adaptation is a feature that allows an organism to_______________  ________________  ____  _____  _______________________________.

· Adaptations can lead to _________________  _____________in a population___________________.

Darwin Observed Fossil and Geologic Evidence Supporting an Ancient Earth.

· Darwin found _____________  _________________of species changing over time.

· He found large fossils in Argentina that looked like a larger version of ________________ animals.

· He concluded that it must have taken a large amount of time in order for those changes to occur.

· Earth had to be more than 6000 years old.

· He also found ___________fossils in the Andes___________________.

· He experienced an ______________________that showed him first hand how land underwater was forced above sea level.

Review:

1.  What are adaptations and give an example of one.

2.  Who is Charles Darwin, where did he go and what did he discover?

3.  What book did Darwin write?  Why was it significant?

4.  Define a SPECIES.

Theory of Natural Selection     Words to Know:  Artificial Selection, Heritability, Natural Selection, Population, Fitness

Artificial Selection

· Artificial selection is the process by which humans ______________  ___   _____________by breeding it for_______________________   ___________________.

· Humans then determine which traits are ____________________and then breed individuals that show those_____________.

· Heritability is the ability of a trait to be passed down from one generation to the next.

· Darwin compared what he learned about breeding to his ideas on adaptation.

· He concluded that those traits that were not beneficial could be___________________________.

· Darwin applied his views to the Theory of Natural Selection.

· ____________________________   _____________________is a mechanism by which individuals that have inherited _________________________  _________________________produce more offspring on average than do other individuals.

· In nature, the _____________________ is the selecting agent.

Struggle for Survival

· Thomas Malthus proposed that _____________________such as food, water, and shelter were ____________________     ________________________to population growth.

· That is, human populations would grow geometrically if resources were unlimited.

· Instead disease and a limited food supply kept the population smaller.

· Darwin reasoned a similar situation took place in nature.

· Darwin proposed that these _____________________arose over many generations and called this process of evolution “descent with modification”.

Natural Selection Explains how Evolution Can Occur

· There are FOUR main principles to the THEORY OF NATURAL SELECTION:

1. Variation
· The __________________________  _________________________that exist in every population are the basis for natural selection.

· The differences among individuals result from ____________________in the genetic material of the organisms, whether inherited from a parent or resulting from a genetic mutation.

2. Overproduction

· While having many offspring _______________the chance that some will survive, it also result in _________________________between offspring for resources.

3. Adaptation

· Certain variations allow some individuals to survive better than others.

· More successful individuals are “___________________  ____________________” to live longer and to _________________ ________________ offspring that ____________________those adaptations for the environment.

4. Descent with Modification

· Over time, natural selection will result in ​​​​​​​​​​​​​​​​​​_______________   _____________  

_________________________that are well suited for ______________________and ____________________________in an environment.

· ________________individuals will have the trait in every following generation, as long as the environmental conditions stay the same.

· Examples:  Jaguars

· 11,000 years ago, many species faced extinction.

· Jaguars faced a shortage of food due to climate change.  Mammals were less available, but reptiles were numerous.

· Jaguars with larger jaws and teeth were better able to survive and thus pass those traits onto their offspring.

· In Biology, the term Fitness is a measure of the _______________________________________ ___________________________relative to together member of the population in a given ________________________.

Natural Selection Acts on Existing Variation

Changing Environments

· Ecologists observed an example of natural selection acting on existing traits within a population of medium ground finches on one of the Galapagos Islands.

· A drought in 1977 suddenly reduced the amount of small, soft seeds that the finches preferred.

· However there were still plenty of large, tough-shelled seeds.

· Because the large-beaked finches in the population were able to crack the large, tough seeds, they did not starve.

· The next year, they noticed a big increase in they number of large-beak hatchlings and most of the smaller beaked birds died.

Adaptations as Compromises

· Not all adaptations result in individuals that are perfectly suited to their surroundings.

· Ex:  Pandas have a structure in their wrist that acts like a thumb.  The thumb is actually an enlarged wrist bone that they use to help hold bamboo.  It is not considered a true thumb though.

 Evidence of Evolution  
Words to Know: Biogeography, Homologous Structure, Analogous Structure, Vestigial Structure

Evidence for Evolution in Darwin’s time Came from Several Sources

1.  Fossils Provide a Record of Evolution

· In the late 1700’s geologists wondered why certain types of fossils were found in some layers of rock and not others.

· Later studies suggested that the fossil organisms in the_________________, or older, layers were more ___________________than those in the upper or newer layers.

· Paleontology is the __________________  ____   __________________or extinct organisms.

· The Fossil Record is ______________complete because most living things do not become fossils after they_____________.

· NO fossil evidence has ever _______________________evolution.

· Many transitional fossils have been discovered since Darwin’s work to help support his theories.

Geography

· Recall that Darwin saw that island plants and animals looked like, but were not identical to, species on the South American continent...

· He hypothesized that at some point in the past, some individuals from the South American mainland had migrated to the islands.

· ​​​​​​​​​​​​​​​​​​​​​​​​______________________   ______________________favored _________________________ 

________________and there ________________________occurred.

· Biogeography is the study of the distribution of organisms around the world.

2.  Embryology

· A study proposing a relationship between crabs, which can walk, and barnacles, which are fixed in one place as adults, fascinated Darwin.

· He noticed that immature crabs and barnacles looked similar, but the adults were different.

· Comparative embryology now studies those ___________________between____________________

by studying their embryos.

3.  Anatomy

· Homologous structures are features that are __________________  ___  ______________________ but appear in different organisms and have___________________  ______________________.

· Ex:  forelimbs of tetrapod vertebrates (human hand, bat wing and mole foot).

· The limbs ____________very similar even though they have different functions.

· Analagous Structures are structures that perform a ___________________  _____________________ but are ___________  ______________________in origin.

· Ex:  Bat wings and insect wings are both used for flight, but are NOT similar in structure.
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Structural Patterns are Clues to the History of a Species

· Some organisms have structures or organs that seem to lack any useful function, or at least are no longer used for their original purpose.

· Vestigial Structures are _____________of organs or structures that had a function in an____________

__________________________.

· Ex:  Snakes share a common ancestor with lizards and dogs.  The tiny pelvic bones and hind limbs in many snakes are vestigial structures.

· Ex:  The appendix in humans.  It is a remnant of part of the large intestine and was used to help digest cellulose.
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4.  Comparative Biochemistry and Comparative DNA ( Molecular and Genetic Evidence Support Fossil and Anatomical Evidence.)

· Because all living things have___________, they share the ____________  _____________ _________ and make most of the _________  ____________from the ____________  ____  __________  _______.

· DNA or protein sequence comparisons can be used to show probable ​​​​​​​​​​​​​​​​​​​​​​​____________________________

___________________________ between species.

DNA Sequence Analysis

· The sequences of nucleotides in a gene change over time due to mutations.

· DNA sequence analysis depends on the fact that the _________   _________________two organisms are,______________________________________________________________________________.

Pseudogenes

· Sequences of DNA nucleotides known as pseudogenes also provide evidence of evolution.

· _______________________________are like____________________  ______________________; They no longer function but still are carried with functional DNA.

Homeobox Genes

· Homeobox genes control the development of specific structures.

· These sequences are found in everything from fruit flies to humans.

Protein Comparisons

· Similarities among cell types across organisms can be revealed by comparing their proteins, a technique called__________________________   _________________________.

· Cells from different species that have the ________________  ___________________most likely come from a___________________       ____________________________.

· Ex:  light-sensitive cells from an ancient marine worm were found to closely resemble those of cells in the vertebrate eye.

5.  Direct Observations

· Observations of __________________________________   ____________________that occur 

___________________________

·  for example: penicillin-resistant bacteria

Evolution Unites ALL Fields of Biology

· Scientists are still actively studying evolution.  The theory of evolution combined with genetics is sometimes called the Modern Synthesis of Evolutionary Theory.

· The field of evolutionary biology is growing fast.  The basic principles of evolution are used in fields such as medicine, geology, geography, chemistry, and ecology.

Review Questions:

1.  What are the 5 evidences for Evolution?

2.  What is the difference in Homologous, Analogous and Vestigial Structures?

3.  What does Fitness and Adaptation mean?

4.  What are the 4 main principles of The Theory of Natural Selection?

Chapter 16:  The Evolution of Populations

Genetic Variation Within Populations     Words to Know:  Gene Pool, Allele Frequency, Phenotype, Gene, Allele, Meiosis, Gamete

Genetic Variation in a Population Increases the Chance that Some Individuals will Survive.

· Natural selection acts on different phenotypes in a population.

· In order to have different phenotypes, a population must have genetic variation.

· A population with a lot of variation likely has a wide range of phenotypes.

· ___________________   _____________________is stored in a population’s Gene Pool – the _______________ ___________________ of all the individuals in a ________________________.

· An Allele Frequency is a measure of how _____________________ a certain allele is in the population.

Genetic Variation Comes from Several Sources

There are two main sources of genetic variation:

1.  Mutation

· A mutation is a ____________________  ________________in the ________of a_______________.

· This change can form a _________allele.

· If these changes are in reproductive cells they can be passed on to new generations.

2.  Recombination

· New allele combinations form in offspring through a process called ________________________.
· Most recombination occurs during meiosis in________________________________.

· This shuffling _________________ in many new combinations.

Natural Selection in Populations

Words to Know:  Normal Distribution, Microevolution, Directional Selection, Stabilizing Selection, Disruptive Selection, Natural Selection.

Natural Selection Acts on Distributions of Traits

· If we were to line up a group of people on a football field by height, relatively few people would fall at the extreme tall and short ends.  A majority of people would fall in the middle range.

· When frequency is ____________________near the mean value (_____________________) and decreases towards each extreme, it is called a Normal Distribution.

· The graphed result is a_____________________________________  __________________.
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Natural Selection Can Change the Distribution of a Trait in One of Three Ways.

· Microevolution is the observable (____________________)change in the allele frequencies of a population over time.

· Microevolution occurs on a __________________scale, within a single population.

· This can result in one of ___________________ paths.

1.  Directional Selection

· ________________________Selection favors phenotypes at ___________  ________________of a trait’s range.

· Ex:  Drug Resistant Bacteria.

· 
This phenotype was selected Against when there were no antibiotics.

· 
Now that there are antibiotics, this phenotype is now more successful and selected for.

· Directional selections _______________the _____________on the graph ______________or______________.
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2.  Stabilizing Selection

· In Stabilizing Selection the ____________________phenotype (median) is favored.

· Ex:  Gall flies and their predators.

· 
Woodpeckers feed on larger gall fly larva.

· 
Parasitic wasps lay eggs on the smaller gall fly larva.

· 
Only the gall fly larva that are medium size have a chance to survive.

· Stabilizing Selection on a graph looks like ______________________Selection.
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3.  Disruptive Selection

· Disruptive Selection occurs when ___________  ___________________phenotypes are favored, while individuals with __________________ (middle) phenotypes are selected _____________by something in nature.

· Ex:  Feather color in male lazuli buntings (a bird).

· 
Feathers range from dull brown to bright blue.

· 
Dull Brown and Bright blue feather buntings have a better chance of getting a mate than regular 
blue birds do.

· The brown males are successful because the aggressive bright blue males do not see them as a threat.

· The regular blue birds are frequently attacked because they are seen as a threat.

· The graph in disruptive selection has_____________  ________________, one at each extreme.


 Other Mechanisms of Evolution

Words to Know:  Gene Flow, Genetic Drift, Bottleneck Effect, Founder Effect, Sexual Selection, homozygous, heterozygous.

Gene Flow is the Movement of Alleles Between Populations.

· When an organism _______________a new population and reproduces, its alleles become part of that population’s__________  ____________________.

· At the same time its genes are removed from its previous population.

· The _________________of alleles from _____population to ___________________is called Gene Flow.

· Gene flow ____________________genetic variation.

· A lack of gene flow can cause ___________________________.
Genetic Drift is a Change in Allele Frequencies Due to Change

· Genetic Drift is the __________________  _____   _________________frequencies due to chance.

· Two processes commonly cause populations to become __________ enough for ________________   _____________________ to occur.

Bottleneck Effect

· The Bottleneck Effect is _________________   _____________________that occurs after an event greatly _______________the size of a population.

· Ex:  Overhunting of northern elephant seals during the 1800’s.

· 
The population got reduced to about 20 seals that did not represent the genetic diversity of the 
original population.
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Founder Effect

· The Founder Effect is genetic drift that occurs after a ___________  _________________  of   colonize a new area.

· The gene pools of these new populations are often _________  _____________________from those of the larger population.

· Ex:  The Amish of Lancaster Pennsylvania have a high rate of a rare form of Dwarfism.

· 
Because they are such a small community, this trait is common in the population.
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Effects of Genetic Drift

· The population ____________genetic variation.

· Less likely to have individuals to adapt.

· Alleles that are lethal can become more common.

Sexual Selection Occurs when Certain Traits Increase Mating Success

· Mating has an important effect on the evolution of a population.

· Sexual Selection occurs when certain traits ​​​​​​​​​​​​​​​​​​​​​​​________________mating success.

· There are two types of sexual selection:

· 
1.  Intrasexual Selection involves competition among males.  Whoever wins get the girl.

· 
2.  Intersexual Selection occurs when males display certain traits that attract the females, such 
as peacock feathers.

Vestigial Structures








