                      - -   AGRICULTURAL CORE CURRICULUM  - -

(CLF200)  Core area:  ANIMAL SCIENCE

  (CLF240)  Unit title:  MAJOR MAMMALIAN BODY SYSTEMS

___________________________________________________________________________

  (CLF244)   Topic: COMPARATIVE ANATOMY          time       taught in year

                                                2 hours            2

___________________________________________________________________________

        Topic objectives:  Upon completion of this lesson the student

        will be able to:

        Learning

         Outcome

        (C-6)   -   Define the terms, comparative anatomy, homology, and

                    analogy.

        (C-6)   -   Discuss the function of anatomical structures and

                    compare them to similar (analogous and homologous)

                    structures in other animals.

        (B-11, C-6, D-6) - Develop a greater appreciation for the role of

                    adaptation to environment and the important role

                    mutation can play in the success of a species.

        Special materials and Equipment:  Samples of various bones

                    including homologous bones from different species

                    including man.  Supplemental Worksheet #1 and a diagram

                    of a horse skeleton for  each student.  Also of use

                    would be a complete human skeleton, a complete

                    skeleton of a cat or fetal pig, and the preserved

                    organs of various mammals and of man.

        References: Inner Body Learning, www.innerbody.com
                    Calif.Curriculum Guidelines:  Ag. Production Vol I.

                     Anatomy and Physiology of Farm Animals.

                    Ensminger's Beef Cattle Science; Sheep and Wool

                      Science.

                    Slesnick. Biology.

                    Kent, George C. (1987).  Comparative Anatomy of the

                      Vertebrates, Times Mirror/Mosby College Publishing.

                    McFarland, Willian N., et. al (1985).  Vertebrate Life,

                      MacMillan Publishing.

                    Curtis, Helena (1977).  Invitation to Biology, Worth

                      Publishers, Inc.

        Evaluation: Tests, quizes, and Supplemental Worksheets #1 & 2.

TOPIC PRESENTATION:  COMPARATIVE ANATOMY  (***The instructor may want to

                     consider teaching CLF248 "Skeletal System" prior to

                     teaching this unit.
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    __________________________________________________________

          Activity:  To encourage the students to think about anatomy,

                     have bones or preserved specimens of body organs

                     from different animals and from man on display

                     for discussion.  It is best if they are all

                     bones of the leg, or the forearm, etc.  An

                     alternative would be to have two whole skeletons,

                     one of a man, and one of an animal.  As the

                     lesson progresses, you can use the displays as a

                     visual aid to demonstrate the principals of

                     homology.

          ___________________________________________________________

A.  Introduction

    1.  The concept of animal adaptation refers to the genetic and

        physiological changes that happen in a group of animals because

        of pressures or changes in the environment .

        a.  This could include changes in climate (ice age) or changes

            in a feed supply, or pressures from new predators.

    2.  The more an animal adapts or changes to survive in an environment

        the more "successful" it will be.  (It will grow faster, reproduce

        better, etc.)

B.  Adaptation,Comparative Anatomy, Homology, and Analogy

    1.  The study of and comparison of the body parts of different species

        is  called COMPARATIVE ANATOMY.

    2.  Comparative anatomy is the study of

        a.  change, adaptation, and mutation;

        b.  the invasion of new territory by the species be equipped to

            survive there; and

        c.  the struggle to be compatible with surroundings that change

            over time.

    3.  As different species adapt to their changing environments

        their behavior and their internal and external anatomy changes

        a.  Examples include:

            1)  the forelimb of a human used for manipulating;

            2)  the web foot (forelimb) of the seal and whale used for

                swimming;

            3)  the digging front feet of the mole; and

            4)  the wings, posterior (upper or frontal) limb and shoulder

                spread of the bat.
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        b.  The skeletons of each are surprisingly similar, but they have

            varied uses. (Each is a foot "parts is parts" but all have

            ADAPTED and can be COMPARED to each other.)

    3.  The study of comparative anatomy helps us understand our own

        history, consider plans for change and improvement of animals

        of agricultural significance, preserve endangered species,

        and adds to the enlightenment of human kind (as does all scientific

        study).

C.  These body parts (and body organs - if that happens to be the subject)

    in different species that have a similar structure, but different uses

    are called HOMOLOGOUS.

D.  In contrast to homologous is ANALOGOUS.  These are animal and plant

    structures that are similar, but not necessarily "homologous".

    1.  A good comparison is that of a butterfly wing to that of a bat

        wing.  They look the same, and have the same function, but they

        are different.

        a.  The bat wing has an internal skeleton, while the butterfly wing

            has an external skeleton.

E.  Darwin believed that homology indicated adaptations that occurred in a

    common ancestor(s) and that species evolved from those common ancestors

    as they "adapted" to their changing surroundings.  Of course this does

    prove evolution.  Nobody has actually seen such gradual changes which

    occur over millions of years. However, many believe it does suggest the

    existence of evolution.

          ___________________________________________________________

          Activity:  Have the students study and apply the concept

                     of homology.  To prepare for this exercise, you

                     must have a group of miscellaneous bones, some

                     of which are homologous numbered, and displayed

                     where all may view them.  Be sure that some

                     of the bones are human.  Use bones that students

                     can easily identify as homologous, skulls or

                     leg and arm bones should work well.

                     If you use all animal bones for this exercise,

                     have a picture ( or a real) of a human skeleton

                     available to serve as a comparison to the bones

                     on display.

                     Use Supplemental Worksheet #1 to complete this

                     this exercise

          ___________________________________________________________
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Supplemental Worksheet #1                       Name_______________________

                                                Date_______________________

                                                Class______________________

244. - HOMOLOGOUS AND ANALOGOUS STRUCTURES - -

Similarities in structure indicate that certain animals share common

ancestry.  As the offspring of the common ancestry migrated to new areas,

they changed so they could continue to grow and reproduce successfully in

their new environment.  In time, appearance, and even function became

different.  (For instance, the forelimb of a bat, a seal, and a man.)

244. Of the bones on display, which are homologus?

___________________________________________________________________________

244. After you complete question one, ask your teacher for the names of the

    names of all of the bones, and identify the homologous bone on the

    picture of the skeleton provided.  List the names of the bones below.

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

244. Do homologous structures always perform the same function?  Give an

    example to support your answer.

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

244. In your own words, from the class notes, define analogous.

___________________________________________________________________________

___________________________________________________________________________

244. Give an example of two structures that are not homologous.

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

244.4

6.  How can you explain the difference in homologous bones?

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

7.  In your own words, define comparative anatomy.

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________
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Supplemental Worksheet #2        KEY FOR

                 - - HOMOLOGOUS AND ANALOGOUS STRUCTURES - -

1.  Of the bones on display, which are homologous?

The answers will vary with the bones you collect for display.

2.  After you complete question one, ask your teacher for the names of the

    names of the bones, and identify the homologous bone on the picture of

    the horse skeleton provided.  List the names of the bones below.

The answers will vary with the bones you collect for display.

3.  Do homologous structures always perform the same function?  Give an

    example to support your answer.

(Example:)  No.  the humerus (forearm) of a bat and of man are homologous,

but one is used for flying and the other for activities like lifting and

grasping.

4.  In your own words, from the class notes, define analogous.

Analogous structures do the same thing, but are not homologous (e.g. -

a chicken's wing and a butterfly's wing).

5.  Give an example of two structures that are not homologous.

Seal's hind flippers and the tail of a salmon; a chicken's wing and a

butterfly's wing; etc.

6.  How can you explain the difference in homologous bones?

As different species adapted to different environments or moved to new

places, their bodies changed (adapted) to help them continue performing

all of the important functions for survival, including food getting,

locomotion, reproduction, etc.

7.  In your own words, define comparative anatomy.

It is the study and comparison of the body parts of different species.
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