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	16.3 – Darwin Presents His Case

· Darwin didn’t publish his ideas because he didn’t want to be ridiculed and because he wanted as much ___________ as possible for his theory
· Therefore, he published his work, On the Origin of Species, in ___________
· Combined his own thoughts with those of Lamarck and Malthus
Evolution by Natural Selection

· Darwin described a process in nature that could operate like artificial selection
The Struggle for Existence
· If more individuals are produced than can survive, members of a population must compete to obtain food, living space and other limited necessities

Variation and Adaptation
· Some of those variants are better sited to life in their environments than others

· ___________ need longer claws or sharper teeth to help catch prey

· _______ needs to be better camouflaged to avoid being caught

· _______________ can involve body parts, structures or physiological functions

Survival of the Fittest
· Must be a connection between the way an organism lives and the ______________ in which it lives

· Differences in adaptations affect an individual’s fitness

· Individuals with adaptations that are well suited to their environment can survive and reproduce and are said to have high ____________.

· Those that are not well suited to their environment either die without reproducing or leave few offspring and are considered to have _________ fitness

Natural Selection
· Only certain individuals in a population produce new individuals

· The ________________, not humans, influences fitness

· ____________selection occurs when more individuals are born than can survive (struggle for existence), there is a natural heritable variation (variation and adaptation) and there is variable fitness among individuals (survival of the fittest).

· Populations continue to change as they become better ______________ or their environment changes

· Natural selection acts only on the characteristics that parents pass on to their offspring called _____________d traits

· Don’t have to be perfect, just good enough to enable an organism to pass on its genes to the next generation

· Doesn’t move in a fixed direction

· Process that enables species to survive and reproduce in a local environment

Common Descent

· Depends on the ability of organism to reproduce

· _______________ with modification – living species are descended, with modification, from common ancestors

· Deep time gave enough time for natural selection to act. For evidence of descent with modification over a long period of time, Darwin pointed to the fossil record

· The fossil record implies that all organisms are __________

· According to the principle of common descent, all species—living and extinct—are descended from ancient common ancestors

16.4 – Evidence of Evolution

Biogeography

· Patterns in the distribution of living and fossil species tell us how modern organisms evolved from their ancestors

· First biogeographical pattern: closely related species are different in slightly different ________________

· Second biogeographical pattern: very distantly related species develop similarities in similar _______________

Closely Related but Different
· Natural selection produced ______________ among populations that resulted in ______________, but closely related, species

Distantly Related but Similar

· Similar ______________ around the world are home to species that are distantly related

· Differences in body structures show that they came from different ancestors, yet similarities provide evidence that distantly related species develop similar _____________.

The Age of Earth and Fossils
· Difficulties for Darwin:

· The __________ of Earth

· If life has evolved, because it takes a long time, than Earth must be very old

· When physicists discovered radioactivity, geologists could establish the age of certain rocks and fossils

· Shows that earth is about ____ billion years old

· Gaps in the Fossil Record

· Darwin struggled with the imperfection of the ______________ record.

· He _________  _____ found enough fossils of intermediate forms of life to show the evolution of modern species from their ancestors

· Many recently discovered fossils show that

· Evolution of whales from ancient ____________   mammals

· Evolution of dinosaurs to _______

· Evolution of fish from four-legged land animals

Comparing Anatomy and Embryology

· All vertebrate limbs had some basic _________ structures and yet had different _________ for those bones

Homologous Structures

· Proposed that animals with ___________structures evolved from a ______________n ancestor

· Evolutionary theory explains how ____________ structures adapted to different purposes as the result of descent with modification

· Helps determine how recently species ____________ a common ancestor

Analogous Structures

· A bird’s wing and a horse’s front limb have different functions but _____________ structures

Vestigial Structures
· Why do dolphins retain structures with little or _______ function? (Hip bones)

· The presence of the structure does not affect an organism’s fitness and so natural selection does not act to eliminate it

Embryology
· Early developmental stages of many animals with backbones look ________________

· The same groups of embryonic cells develop in the _______ order and in similar patterns to produce many organs and other things in vertebrates

· Similar patterns of embryological development provide further evidence that organisms have descended from a ______________ ancestor

Genetics and Molecular Biology

· Darwin had no idea how ____________ worked

· At the molecular level, the ______________ genetic code and homologous molecules provide evidence of common descent

· Understand how mutation and the ______________ of genes during sexual reproduction produce the heritable _______________ on which natural selection operates.

Life’s Common Genetic Code
· All living cells use information coded in ______ and RNA to carry information from one generation to the next

· Genetic code is nearly identical in almost all organisms

· All organisms evolved from common ancestors that shared this code

Homologous Molecules
· Homology is not limited to physical structures

· _______________ proteins share extensive structural and chemical similarities

· Genes can be ____________ because of the genetic code that all plants and animals share

· _______ genes determine the identities of body parts and can help determine the head-to-tail axis in embryonic development; directs the growth of front and hind limbs in vertebrates

· Small changes can produce dramatic changes in the structures they control and the structure of its descendants

· Hox genes are found in ________all multicellular animals

Testing Natural Selection
· Some kinds of evolutionary changes have been observed and studied repeatedly in labs

· Scientists have designed ______________ to test Darwin’s theories

· The results have all _____________ Darwin’s basic ideas

A Testable Hypothesis

· Several finch species have beaks of very different sizes and shapes

· Each species uses its beak like a specialized tool to pick up and handle its food

· _______________ selection had shaped the beaks of different bird populations as they became adapted to eat different foods

· Peter and Rosemary _______ realized that Darwin’s hypothesis rested on two testable assumptions:

· There must be enough heritable variation in traits to provide raw material for natural selection

· Differences in beak size and shape must produce differences in _____________.

· Data the Grants have recorded show that there is indeed great variation of heritable traits among Galápagos finches.

Natural Selection
· Individual finches with different-size beaks have better or worse chances of surviving both seasonal droughts and longer dry spells

· When food becomes scarce, birds with the ____________ beaks are more likely to survive

· The Grants have shown that natural selection takes place in wild finch populations frequently, and sometimes _______.

· Changes in food supply created selection pressure that caused finch population to evolve within decades

· Confirms that ________________ and environmental change drive natural selection

· Shows that variation within a species increases the likelihood of the species adapting to and surviving environmental change

Evaluating Evolutionary Theory

· Offers insights that are vital to all branches of biology which is why evolution is often called the grand unifying __________of the life sciences

· Researchers still debate how new species arise and why species become extinct

· There is also significant uncertainty about exactly ____ life began

· However, any specific questions are about ______evolution works, not whether evolution occurs



	


