BI101R03     CHAP I   cont.

Evolution: Biology’s Unifying Theme 

     History of life documented by a variety of evidence shows changing cast of characters

        Similar species share a common ancestor   brown, black, polar bears

Bears, squirrels, humans and all other mammals share common ancestors

     Hair and milk producing mammary glands are 2 common features

  Paramecium and cells in the human fallopian tubes have cilia which have a common 

          Structure 

DARWIN – British biologist wrote the ORIGIN OF SPECIES

     2 main points

            1) species living today descended from ancestral species   

                   called the process ‘descent with modification’

            2) mechanism exists for ‘descent with modification’ 

                   called natural selection 

   regarded adaptation to the environment and the origin of new species as closely related
          often have a physical barrier between 2 groups of organisms

           2 groups can adapt independently 

   FACT 1:  overproduction and struggle for existence

           Any population of a species can produce more than the environment can support

                With food and water and shelter

           Leads to struggle for existence 

    FACT 2:  individual variation     individuals in a population vary in many heritable 

                       Traits           

   CONCLUSION:  unequal reproductive success 

                    Individuals with traits best suited to the environment will have greatest

                     Reproductive success and pass the traits onto future generations 

     Artificial selection by humans – process done for centuries 

            Vegetables – cabbage, kale, cauliflower, broccoli, brussel sprouts all come from

                    A common ancestor

            Dogs – various breeds all common from a ancestral population of wolves

Natural selection – antibiotic resistance     variation in population of bacteria leads to

           Most but not all being killed by antibiotic  selecting for resistant ones

PROCESS of SCIENCE

       Natural causes for natural phenomena 

       Can use tools which extend the senses 

       Depends on observations made by many  so it is verifiable and measurable 
       Called ‘discovery science’ can lead to important conclusions using 

                 Inductive reasoning – inductive conclusion is a generalization which 

                  Summarizes many concurrent observations 

        Hypothesis driven science         hypothetico-deductive reasoning  

             Hypothesis is a tentative answer to a question – an explanation on trial 

               An educated guess

                  Deductive reasoning relates to predictions about the outcome of tests 

                   If the hypothesis is correct then the experiment  will show ….. etc. 

Culture of science 

     Progressive and self-correcting   as several scientists can ask the same question 

     Cooperation and competition 

  2 important points 

    1) science depends on observations and measurements others can repeat and verify

    2) requirement that ideas (hypotheses) are testable by experiments that others can 

          repeat 

Theories in science 
      A theory is much broader in scope than a hypothesis   

          Are very comprehensive and so are accepted only after extensive data accumulates 

               To support the theory 

           Theory and hypothesis and guess are used interchangeably by the nonscientific 

                 Population 

Science, technology and society 

         Science has benefited society tremendously  

         Science and technology are interdependent    new technologies can lead to advances 

             In science

