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UNIT OBJECTIVE

After completion of this unit, students should be able to define terms related to organisms and list the categories of the classification system.  Students should also be able to list traits that place an organism into a kingdom and define the five kingdoms in the classification system.  This knowledge will be demonstrated by completion of laboratory exercises and a unit test with a minimum of 85 percent accuracy.

SPECIFIC OBJECTIVES AND COMPETENCIES

After completion of this unit, the student should be able to:

1.
Define terms related to the organisms.

2.
List the seven categories of the classification system in order from largest to smallest.

3.
Outline the classification system for humans.

4.
List three traits that help place an organism into a kingdom.

5.
List and define the five kingdoms in the classification system.

6.
State two biological principles for each of the categories that demonstrate commonness among organisms.

7.
Outline the classification of the major livestock animals in the United States.

8.
Examine cells from the five kingdoms.

9.
Classify organisms.
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SUGGESTED ACTIVITIES

I.
Suggested activities for instructor

A.
Make transparencies and necessary copies of materials.

B.
Provide students with objective sheet and discuss.

C.
Provide students with information sheet and discuss.

D.
Provide students with assignment and laboratory sheets.

E.
Discuss and demonstrate assignment sheets and laboratory exercises.

F.
Review and give test.

G.
Reteach and retest if necessary.

II.
Instructional materials

A.
Objective sheet

B.
Suggested activities

C.
Information sheet

D.
Transparency masters

1.
TM 1--Classification System

2.
TM 2--Placing Organisms Into a Kingdom

3.
TM 3--Kingdoms

E.
Assignment sheet

1.
AS 1--Outline the Classification of the Major Livestock Animals in the United States

F.
Answer to assignment sheet

G.
Instructor notes for laboratory exercises

H.
Laboratory exercises

1.
LE 1--Examining Cells From the Five Kingdoms

2.
LE 2--Classifying Organisms

I.
Answers to laboratory exercises

J.
Test

K.
Answers to test

III.
Unit references

A.
Agricultural Education Curriculum, College of Agriculture, University of Illinois, Urbana, Illinois, 1989.

B.
Otto, James H., Towle, Albert, Modern Biology, Holt, Rinehart and Winston, Publishers, New York, 1985.

C.
Slesnick, Irwin L.; Balzer, Leron; McCormack, Alan J.; Newton, David E.; Rasmussen, Fredrick A.; Biology, Scott, Foresman and Company, Glenview, Illinois, 1985.
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INFORMATION SHEET

I.
Terms and definitions

A.
Binomial nomenclature--A system invented by Carolus Linnaeus for classifying organisms.  Each organism is assigned a two-word Latin name

(Note:  First word represents the genus; second word is descriptive.)

B.
Prokaryote--Cell type that has a nucleus without a membrane around it.  The nuclear material floats freely within the cell

C.
Eukaryote--Cell type that has an organized nucleus surrounded by a membrane

D.
Adaptation--A characteristic which enables the organism to survive in its environment

E.
Autotrophs--Organisms that manufacture organic nutrients from inorganic raw materials

F.
Biogenesis--The theory that all living things come only from preexisting living things

G.
Biome--Large, easily differentiated community unit arising as a result of complex interactions of climate, other physical factors and biotic factors

H.
Chordate--The phylum of animals characterized by the presence of a notochord at some stage of development

I.
Colony--Association of unicellular or multicellular organisms of the same species

J.
Community--An assemblage of populations that live in a defined habitat.  The organisms constituting the community interact in various ways with one another

K.
"Consumer" organisms--Those elements of an ecosystem that eat other plants or animals

L.
Ecology--The study of the interrelations between living things and their environment

M.
Ecosystem--All of the organisms of a given area

N.
Epigenesis--The theory that development proceeds from a structureless cell by the successive formation and addition of new parts which do not preexist in the fertilized egg

O.
Fossils--Any remains of an organism that have been preserved in the earth's crust

P.
Genus--Taxonomic classification in which closely related species are grouped together

Q.
Herbivore--A plant-eating animal

R.
Heterotrophs--Organisms which cannot synthesize their own food from inorganic materials

S.
Mammal--A member of a class of vertebrates characterized by having hair and mammary glands; includes such diverse types as shrews, bats, cats, whales, cattle and humans

T.
Outbreeding--The mating of individuals of unrelated strains

U.
Phenotype--The visible expression of the hereditary constitution of an organism

V.
Phylogeny--The evolutionary history of a group of organisms

W.
Polymorphism--Occurrence of several distinct phenotypes in a population

X.
Population--The group of individuals of a given species inhabiting a specified geographic area

Y.
Senescence--The gradual loss of vigor through the aging process

Z.
Species--The unit of taxonomic classification, a population of similar individuals, alike in their structural and functional characteristics

AA.
Taxonomy--The science of naming, describing and classifying organisms

BB.
Territoriality--Behavior pattern or mold in which one organism (usually a male) delineates a territory of his own and defends it against intrusion by other members of the same species and sex

CC.
Tissue--Specialized cells which together perform certain special functions

II.
Classification system--Largest to smallest  (Transparency 1)

A.
Kingdom

B.
Phylum

C.
Class

D.
Order

E.
Family

F.
Genus

G.
Species

III.
Classification system for humans

A.
Kingdom
--
Animalia

B.
Phylum
--
--
Chordata

C.
Class

--
Mammalia

D.
Order

--
Primates

E.
Family

--
Hominidae

F.
Genus

--
Homo

G.
Species

--
Homosapiens

IV.
Traits that help place organism into kingdom  (Transparency 2)

A.
Kind of cells in organism:  prokaryote or eukaryote

B.
How organism obtains its food

C.
How organism reproduces and develops

V.
Five kingdoms  (Transparency 3)

A.
Animal kingdom (Animalia)

1.
Eukaryotic cells

2.
Multicellular organisms

3.
Move about to obtain food

4.
Digest food inside body

B.
Plant kingdom (Plantae)

1.
Eukaryotic cells

2.
Multicellular organisms

3.
Produce own food

4.
Cannot move about

C.
Fungi kingdom

1.
Eukaryotic cells

2.
Mostly multicellular organisms

3.
Do not move about

4.
Obtain food by absorbing it from living or dead organisms

D.
Monera kingdom

1.
Prokaryotic cells

2.
Mostly one-celled organisms

3.
Produce own food or obtain it from outside source

E.
Protista kingdom

1.
Eukaryotic cells

2.
Many are one-celled

3.
Produce own food or obtain it from outside source

VI.
Biological principles that demonstrate commonness among organisms

A.
Environmental interaction

1.
Cells in organisms affect and interact with each other

2.
Cells and organisms react and interact with their environment

B.
Genes

1.
All organisms pass on function and structure to their offspring

2.
The combination of gene characteristics is variable

3.
The DNA contains the genetic code in a linear arrangement

4.
The RNA is the means of replicating and passing on the genetic code

C.
Life

1.
Life comes from life

2.
Reproduction is required for life continuation

D.
Physical and chemical reactions

1.
Physical and chemical laws are obeyed by living creatures

2.
All living organisms use the common molecular, biological and chemical reaction means

3.
All living organisms must capture, store and release energy to sustain life

E.
Evolution

1.
All organisms arise from preexisting organisms.  (The exception would be the assumption that the original living cell arose spontaneously.  This assumption is commonly accepted but subject to serious question by some investigators)

2.
Natural selection is responsible for organism evolution

3.
The embryos of developing animals tend to resemble the embryos of their ancestors

4.
Organisms adapt to their habitat through selection from environmental pressures

F.
Cells

1.
Cells are the fundamental units of life

2.
Cells contain structures which are differentiated and interdependent

G.
Development

1.
All organisms exhibit characteristics of cell enlargement or cell division or both.  This characteristic is termed growth

2.
All organisms develop a characteristic body plan
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ASSIGNMENT SHEET #1--OUTLINE THE CLASSIFICATION OF THE

MAJOR LIVESTOCK ANIMALS IN THE UNITED STATES

Name

Score


Using resources in your library or agriculture classroom, outline the classification of the following animals:


Cattle
Sheep
Horses

Goats
Chickens
Kingdom
Animal

Phylum
Chordata

Class
Mammalia

Order
Artiodactyla

Family
Bovidae

Genus
Bos

Species
Bostaurus
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INSTRUCTOR NOTES FOR LABORATORY EXERCISES

Lab #1
Background:  The separate procedures do not have to be completed in any specific order.  You may wish to set up five lab stations and divide the class into five groups.  Have each group start at a different lab station doing a different procedure.  This will minimize the amount of time that the students will need to wait for microscopes and prepared slides.

Solution preparation:

The following general instructions apply for the preparation of most solutions:  Solvents should be added to solutes.  Use distilled water, not tap water, for all reagents.  When preparing an acid or base solution, slowly add the acid or base to the water.  Never add water to a concentrated acid or base.

To make percentage solutions measure 1 ml of solute per percentage.  Add the solute to enough solvent to make 100 ml of solution.  When dissolving a solid in water, measure 1 g of solute per percentage and mix the solute with enough water to make 100 ml of the solution.

Iodine solution  (also available ready-made)

Dissolve 5.0 g of potassium iodide [KI] and 1.5 g of iodine crystals in 500 ml of distilled water.  Store in brown bottle or other glass container that shields the liquid from light.  CAUTION:  Iodine dust and vapors are toxic and irritating.  Avoid body contact and inhalation of fumes.  Should body contact occur, flush immediately with water. (Quantity needed:  500 ml)

Methyl cellulose solution  (also available ready-made)

Dissolve 2 g of methyl cellulose in 38 ml of distilled water.  Store in refrigerator. (Quantity needed:  40 ml)

Methyl blue stain  (also available ready-made)

Dissolve 0.75 g of methylene blue in 50 ml of 95% ethyl alcohol.  Dilute 5 ml of the alcohol and methylene blue solution with 45 ml of distilled water.  This diluted solution is the stain.  Bottle and store the remaining methylene blue and alcohol solution.  CAUTION:  Ethyl alcohol is flammable.  It is also irritating to the eyes.  Flush spills with water.  Do not ingest ethyl alcohol.  (Quantity needed:  50 ml)

Materials:

Prepared slides could include:  Animal cells:  human and frog blood cells, skeletal and cardiac muscle, nerve cells and epithelial cells 

Plant cells:  cross sections of leaves, stems and roots 

Fungal cells:  Rhizopus, Lycogala and mushroom cross sections 

Protist cells:  paramecia, diatoms, amebas and Volvox 

Moneran cells:  bacteria types and cyanobacteria, such as Anabaena
Part I:
Step 1:
The tongue cells that students will observe are epithelial cells.

Part III:
To make yeast suspension, dissolve 0.1 g of yeast in 75 ml of warm (37oC) water.  Add 2-5 g of sugar.

Part IV:
Step 3.
Cilia of paramecia are best seen under dim light or under a phase-contrast microscope 

Part V:
You may suggest that students work on Table I as they do the laboratory.  Students may need to use a textbook to complete Table I.

Lab #2
Inform the student that the construction and use of a classification key may be compared with solving a mystery or going on a treasure hunt, where each bit of information leads to another piece of information.  Impress on them that one wrong choice somewhere along the way can cause them to take a wrong turn and end up in the wrong place with the wrong answer!
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LABORATORY EXERCISE #1--EXAMINING CELLS FROM

THE FIVE KINGDOMS

Name

Score


Slesnick, Irwin L., Biology Laboratory Manual, Scott, Foresman and Company, 1985.  Reprinted by permission of Scott, Foresman and Company.
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Introduction
A plant such as the one in the drawing above looks and behaves very differently from insects that might feed on it and from fungi that might grow on its roots.  Likewise, different types of single-celled organisms, such as amebas and bacteria, vary in appearance.  Differences in the cells of the organisms ultimately account for these variations.  As the functional units of life, however, all cells have common characteristics.  For example, every cell is made mainly of cytoplasm enclosed in some sort of membrane.  All cells, at some point, also contain genetic material that directs the way the cell functions.  In this laboratory you will examine cells representing organisms from each of the five kingdoms.  You will observe similarities and differences in cell structure and function.

Materials needed:

5 microscope slides
Yeast suspension

Medicine dropper
Paramecium culture

Tap water
Nostoc or Oscillatoria culture

5 coverslips
Methylene blue stain

Toothpick
Iodine solution

Paper towels
Methyl cellulose solution

Forceps
Prepared slides of animal 

Compound microscope

cells, plant cells, fungal cells, 

Leaf

protist cells and moneran cells 

Part I:  Animal Cells

1.
Prepare a wet mount slide of tongue cells using the following directions.  Place a drop of water on the center of a clean slide.  Use a clean toothpick to gently scrape the top surface of your tongue.  Mix the tongue scrapings from the toothpick with the water on the slide.  Gently lower a coverslip in place over the tongue cells and water mixture.

2.
To make certain cell structures visible, stain the tongue cells with methylene blue stain by adding one drop of stain along one side of the coverslip.  On the opposite side of the coverslip, place a small piece of paper towel, as shown in a.  The paper towel draws the stain under the coverslip and across the slide.
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3.
Observe the stained tongue cells using the low power objective of your microscope.  Estimate the length of a tongue cell, and record this figure in Table I in Part IV of this lab.  Describe the general shape of the tongue cells in the space provided in the table.  Also use the table to check off the cell structures that you observe.

4.
Switch to high power, and bring the tongue cells into focus.  CAUTION:  Whenever you use a high power objective, very carefully lower the objective or raise the stage until the objective barely touches the slide.  Then, look through the eyepiece and focus by slowly raising the objective or lowering the stage.  Focusing this way will prevent damage to the lens and slide.  Look for cell structures unobservable under low power.  Check off these structures in the table.

5.
Draw several tongue cells in the circle below.  Label all the structures you observed.
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______________________

6.
Remove the slide of your tongue cells from the stage.  Obtain prepared slides of animal cells, and examine them under low and high power.  In your table list the types of animal cells that you examined.  Check off the cell structures you were able to observe in each cell.

7.
In the circles below, draw the animal cells that you examined as they appeared under high power.  Record the cell type on the line below the circle.  Label the cell structures that you observed.
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Part II:  Plant Cells

1.
Fold the leaf in half so that the underside of the leaf is on the outside, as shown in b.  Use your forceps to pull a thin layer of tissue from the underside of the leaf.
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2.
Make a wet mount of the leaf tissue, and stain the plant cells with iodine solution, as in step 2 of Part I.

3.
As in Part I, view the plant cells under low power.  Estimate the length of a plant cell, and record your estimate in the table.  Use the space provided in the table to describe the shape of the plant cell, and check off the cell structures that you observe in the plant cell.

4.
Switch to high power, and adjust the focus on the microscope.  As always, turn the adjustment knobs slowly to avoid damaging the slide and the objective.  In the table check off additional cell structures that were unobservable under low power.  Try to observe the different kinds of plastids in the plant cell.

5.
Draw plant cells in the circle below, labeling all the cell structures you observed.
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6.
Remove your wet mount of the plant cells from your microscope.  Obtain and examine prepared slides of plant cells.  View these slides under low and high power.  In the spaces provided in the table, list the plant cells that you examined.  Check off cell structures that you observe.

7.
In the circles above, draw the plant cells that you observed as they appeared under high power.  Label the cell parts, as you did in Part I.
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Part III:  Fungal Cells

1.
Put one drop of yeast suspension in the center of a clean slide.  Add a coverslip.  Stain the yeast cells with methylene blue stain, using the same method you used in Step 2 of Part I.

2.
Observe the yeast cells under low power.  Estimate the length of a yeast cell, and record your measurement in Table I.  Also describe the shape of the cells in the space provided.

3.
Examine the yeast cells under high power.  As before, use the table to check off cell structures that you observe.

4.
In the circle below, make a labeled drawing of yeast cells as they appear under high power.
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5.
Obtain prepared slides of fungal cells, and examine them under low and high power.  Describe the general shapes of the fungal cells in the space in the table, and check off the structures you observe.

6.
In the circles above, draw and label the cells you observed, as they appear under high power.
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Part IV:  Protist Cells

1.
Make a wet mount slide of Paramecium cells by placing a drop of Paramecium culture on the center of a clean microscope slide.  Add a drop of methyl cellulose.  This material thickens the liquid, slowing the motion of the paramecia for easier viewing.  Add a coverslip.

2.
Examine the paramecia under low power.  Locate one Paramecium that is swimming slowly enough for you to estimate its length.  Record your estimate in the space provided in Table I.

3.
Switch to high power, and observe the Paramecium.  Look for the following structures:  food vacuole, contractile vacuole and cilia.  Use the table to check off the cell structures that you observe.  Look for nuclei of different sizes.  How many nuclei do you observe?


(a)


4.
In one of the circles below, draw and label a Paramecium cell as it appears under high power.

5.
Remove the Paramecium slide, and examine prepared slides of other protists.  Record the cell structures that you observe when viewing the different cells under high power, by checking the appropriate boxes in the table.

6.
In the spaces below, draw and label the protist cells, as before.
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Part V:  Moneran Cells

1.
Remove several drops of Nostoc or Oscillatoria culture from a culture tube.  Place one drop of the culture on a clean slide.  Add a coverslip.

2.
Examine the moneran cells under low power.  Estimate the length of one cell, and record this measurement in Table I, as before.  Look for a slimy substance that covers the outside of the cells.  This substance may help the cells stick together to form long strands of organisms that you observe.

3.
View the moneran cells under high power, checking off the cell structures you observe.  Which structures observable in other cells, are absent in moneran cells?


(b)


4.
In the circle below, draw and label a moneran cell under high power.  Write the cell type on the line below the circle.
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5.
Obtain prepared slides of other moneran cells, and view these under low and high power.  Record the cell structures that you observe by checking off the appropriate boxes in the table.

6. 
Make labeled drawings of these moneran cells in the circles below.
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7.
When you complete Parts I-IV, remove the coverslips from your wet mount slides.  Put the coverslips in containers provided by your teacher.  Wash your slides under running tap water.  Dry them with paper towels, or allow them to air dry.
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Part VI:  Analysis
1.
Using your laboratory data, list the cell structures that are common to all cells from the five kingdoms.

2.
Can individual cell size alone be used to determine the kingdom to which a cell belongs?  Explain.

3.
Use your data from Table I and your textbook to summarize the features that differentiate the cells of one kingdom from the cells of other kingdoms.  List these structures in Table II below.
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4.
Explain how certain cell structures are specialized for certain functions by filling in Table III below.
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LABORATORY EXERCISE #2--CLASSIFYING ORGANISMS

Name

Score


Selection from Modern Biology, Biology Investigations, Teacher's Edition, by James H. Otto, Albert Towle, W. David Otto, and Myra E. Madnick.  Copyright 1977 by Holt, Rinehart and Winston, Inc.  Printed by permission of the publisher.  

Part I:  A Study of Classification

The classification categories in biology are:  kingdom, phylum, class, order, family, genus and species.  A system of classification may be applied to any number of objects.

a.
Examine the figures below and list some of the characteristics that you observe.


b.
If considered in biological terms, what classification category would each individual figure 


represent?


c.
What classification category would the entire group of figures represent?


Cut the figures apart.  Be sure that the identifying number stays with the figure.  Assemble the figures into two groups based on a common characteristic.  For instance, put all figures with curved lines into one group.  The second group, then, will be figures with straight lines.
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d.
By thus separating the figures into two smaller groups, what classification category has been 


achieved?


You should now have in the straight line group 12 straight-line figures:  1 rectangle and 1 triangle with lines projecting from them and 10 others being shaded or unshaded triangles, squares or rectangles.  The group of figures with curved lines, representing the other phylum, will not be used further in this part of the investigation.

Using the characteristic of lines projecting from the figures, divide the 12 figures into two groups.

e.
In this division, what classification category has been achieved?

f.
What characterizes the remaining 10 figures?


Separate the shaded figures from the unshaded figures.  (Save the shaded figures for later use.)

g.
What classification category has been achieved?


h.
What characterizes the remaining 6 figures?


Separate the triangles from the other 4 figures.  (Save the triangles for later use.)

i.
What classification category does each group represent?

The remaining 4 figures can be divided into two smaller groups on the basis of being squares or rectangles.  Make the separation and save the rectangles.

j.
What classification category is represented by the group of squares and the group of rectangles?

The group of squares should now have in it a large square and a small square.  Make the final separation on the basis of the size of the squares.

k.
What classification category do you now have?


In this classification, the genus category contains but two distinct species.  In biological classifications of organisms, a genus contains several related but distinct species.

l.
How are the figures (species) related?


m.
How are the figures different?


Part II:  Completing a Key to Straight-Line Figures

Classification keys are usually based on pairs of opposing statements.  Each pair of statements is increasingly specific in describing the item to be identified.  Using the characteristics observed in Part I, fill in the blanks of the key with the characteristic needed to complete each pair of statements.  The number in the column at the right refers you to the next pair of statements.  When you come to "Fig.#_____," insert the number of the figure being described.

KEY TO KINGDOM OF FIGURES


1a.
All figures have curved lines
Curved figures


1b.
All figures have ____________ lines
2


2a.
All figures have projecting lines
3


2b.
All figures have ______ projecting lines
4


3a.
Figure is a triangle with lines
Fig.#



3b.
Figure is a ______________ with lines
Fig.#



4a.
Figures are shaded
5


4b.
Figures are not _______________
8


5a.
Figures are triangles
6


5b.
Figures are ___________ or ____________
7


6a.
Figure is ____________ triangle
Fig.#



6b.
Figure is _____________ triangles
Fig.#



7a.
Figure is a _____________
Fig.#



7b.
Figure is a ______________
Fig.#



8a.
Figures are triangles
9


8b.
Figures are ___________ or ____________
10


9a.
Figure is __________ triangle
Fig.#



9b.
Figure is ___________ triangles
Fig.#



10a.
Figures are squares
11


10b.
Figures are ___________________
12


11a.
_______________ square
Fig.#



11b.
_______________ square
Fig.#



12a.
Figure is _______________ rectangle
Fig.#



12b.
Figure is ________________ rectangle
Fig.#


After completing the key, blacken the number of each figure and write the number on the back.  Mix the figures and use the key to identify each of the 12 figures by number (species).  If you can correctly identify each figure by number, you have accurately completed the key.

Part III:  Using a Classification Key to Identify Certain Species of Fish

Study the terms defined below.  All of these refer to structures of fish.

TERMS REFERRING TO THE STRUCTURE OF FISH
barbel--a fleshy projection from the lips or head

FINS

adipose--a small fin on the top mid-line of the body near the tail fin

anal--a fin along the lower mid-line of the body near the tail fin

caudal--tail fin

dorsal--the fin or fins along the top mid-line of the body

pectoral--the paired fins nearest the head, corresponding to front legs or arms

pelvic--the paired fins nearest the tail, corresponding to hind legs

scales--overlapping growths of the skin

Closely examine one of the drawings of a fish shown on the next page.  Read both statements listed under number 1 in the classification key.  One of these statements should describe the fish you have chosen; the other should not.  Refer to the number after the statement that fits your fish and look for that number in the key.  Again select the statement that describes the fish you picked.  Continue through the key until you come to a name after one statement.  This should be the name of the fish you picked.  Practice using the key to identify several of the fish shown.

Example:
Suppose you want to find the name of fish number 2.  Look at the classification key.  Note that each numbered item presents two possibilities.  We see that our fish has no scales, or at least we cannot see any.  So we choose item 1b.  This refers us to number 12.  So we go down the page to number 12.  Our fish is not elongated or snakelike (item 12b), so we go to number 13 of the key.  The fish we are classifying has barbels growing from its lips and the top of its head (item 13a), so we go to number 14 of the key.  Since our fish has a caudal fin that is rounded, and a blunt head, we see that it is the Bullhead Cathead Catfish (also known as horn pout in some parts of the country.)
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Native Fish

CLASSIFICATION KEY TO CERTAIN FISH

1a.

Body noticeably covered with scales

2

1b.

Scales not covering body or too small to be seen

12

2a.

Dorsal fin single

3

2b.

Dorsal fins two or more, joined or separated

6

3a.

Body more than four times as long as broad (top to bottom); front edge of dorsal fin far 



back on body; mouth large, hinge back of eye

4

3b.

Body less than four times as long as broad; front edge of dorsal fin about midway between head and tail; mouth not large, hinge in front of eye

5

4a.

Dark lines forming netted design on body; fins not spotted
Pickerel

4b.

Body covered with yellow spots; fins spotted
Northern pike

5a.

Mouth turned downward; barbels absent; dorsal fin not elongated
White sucker

5b.

Mouth not turned downward; barbels present; dorsal fin elongated
Carp

6a.

Two dorsal fins separated, the anterial spiny and the posterior soft

7

6b.

Two dorsal fins united, forming an anterior spiny portion and a posterior soft portion

8

7a.

Top of head concave, forming a hump in front of dorsal fin; dark vertical 



bars on body
Yellow perch

7b.

Top of head not concave, body sloping to dorsal fin and not forming a hump; dark 



blotches on body
Wall-eyed pike

8a.

Body more than three times as long as broad

9

8b.

Body less than three times as long as broad

10

9a.

Hinge of jaws behind the eye; notch between spiny and soft dorsal fin deep 



and nearly separating into two fins
Large-mouth black bass

9b.

Hinge of jaws below the eye; notch between spiny and soft dorsal fin not nearly 



separating into two fins
Small-mouth black bass

10a.

Mouth large, hinge below or behind eye

11

10b.

Mouth small, hinge in front of eye
Bluegill

11a.

Five to seven spines in dorsal fin; dark spots forming broad vertical bars 



on sides
White crappie

11b.

Ten or more spines in dorsal fins; sides flecked with dark spots
Rock bass (Redeye)

12a.

Body much elongated and snakelike; dorsal, caudal and anal fins continuous
Eel

12b.

Body not elongated and snakelike; dorsal, caudal and anal fins separate; adipose 



fin present

13

13a.

Barbels growing from lips and top of head; head large and broad

14

13b.

Barbels lacking; head not large and broad

16

14a.

Caudal fin deeply forked; head tapering

15

14b.

Caudal fin rounded or slightly indented but not forked; head blunt
Bullhead catfish

15a.

Dorsal fin rounded at top; body silvery, speckled with black markings
Channel catfish

15b.

Dorsal fin long and pointed at top; body bluish-gray without speckles
Blue catfish

16a.

Caudal fin deeply forked; back not mottled and with few spots
Atlantic salmon

16b.

Caudal fin square or slightly indented; back mottled or spotted

17

17a.

Back and caudal fin spotted; broad horizontal band along sides
Rainbow trout

17b.

Back mottled with dark lines; caudal fin not spotted; fins edged with white
Brook trout

Part IV:  Summary

a.
Based on what you have learned in this investigation, discuss how classification is a useful tool 


for a biologist.


Fill in the blanks:

b.
A group of closely related species is a 


c.
A subdivision of a family is a 


d.
The largest of the classification categories is the


e.
The most specific of the classification groupings is the


f.
A group of closely related classes is a 


g.
The subdivision of an order is the 


h.
A ___________________ is composed of several closely related orders.

Part V:  Investigations On Your Own

Select commonly seen groups of related objects (automobiles, canned goods, etc.) and classify them into the major classification categories.  Construct a key to their identification.  Try your classification key with some individuals in your class to see how well it works.
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ANSWER SHEET TO LABORATORY EXERCISES

Lab #1

Part I:

Step 5:

[image: image21.png]Human tongue cells





Step 7: Drawings will very depending on slide available.

Part II:

Step 5: 

[image: image22.png].Plant cells





Step 7: Drawing will vary depending on slides available.

Part III: 

Step 4:

[image: image23.png]



Step 6: Drawings will very depends on slides available.

Part IV:
3.
a.
Students should see several

Step 4:

[image: image24.png]Paramecium





Step 6:  Drawings will vary depending on slides available.

Part V:
3.
b.
Nuclei

Step 4:

[image: image25.png]Nostoc / Osclliatoria





Step 6:  Drawing will vary depending on slides available.

Table I:

Animal cells:
Generally smaller than most other cells and irregular in shape.  Animal cells lack cell walls and plastids.  Some may have small vacuoles (vesicles) and cilia.

Plant cells:
Large, generally box-shaped cells with cell walls, larger vacuoles and plastids.

Fungal cells:
Single or multicellular organisms of variable size and shape.  Lack plastids but may have vacuoles.

Protist cells:
Single cells of variable size and shape.  Some may have cell walls, chloroplasts, cilia and more than one nucleus.

Moneran cells:
Single cells of variable size and shape with cell wall.  Lack nuclear membrane.  Some may have bacterial flagellum.

Part VI:

1.
Cell membrane, genetic material, cytoplasm

2.
No.  Cells within the same kingdom vary in size; cells  in different kingdoms are often similar in size.

3.
Table II:  Cell features of each kingdom

	
Cell Types
	
Features that differentiates cell

	
Animal Cells
	
Lack cell wall; have centromere

	
Plant Cells
	
Multicellular with chloroplasts

	
Fungal Cells
	
Gaps in cell walls of certain fungi

	
Protist Cells
	
More than one nucleus per cell

	
Moneran Cells
	
Lack nucleus


4.
Table III:  Function of certain cell structures

	Cell Type
	Cell Structure
	Function for cell

	
Moneran cell:


Nostoc
	
Slimy outer coating
	Allows cells to adhere to one another in long strands

	
Paramecium
	
Cilia
	Allow organism to move; propel food into Paramecium’s mouth

	
Fungal cell
	
Discontinuous cell wall
	Allows cytoplasm and other cellular material to move from cell to cell; aids transport within organism

	
Leaf cell
	
Chloroplast
	Structure that manufactures glucose

	
Tongue cell
	
Centromere
	Aids cell division


Lab #2
Part I:

a.
Figures with straight lines, curved lines; some triangles, squares or rectangles; lines projecting from them; single or double figures; shaded or unshaded

b.
Species

c.
The kingdom of figures

d.
Phylum

e.
Class

f.
Shaded or unshaded squares, rectangles, single or double triangles

g.
Order

h.
Triangles or squares and rectangles

i.
Family

j.
Genus

k.
Species

l.
Both figures (species) are squares.

m.
One figure is larger than the other.

Part II:

1b.
straight

2b.
no

3a.
19

3b.
rectangle, 9

4b.
shaded

5b.
squares, rectangles

6a.
one, 15

6b.
two, 6

7a.
square, 13

7b.
rectangle, 3

8b.
squares, rectangles

9a.
one, 2

9b.
two, 12

10b.
rectangles

11a.
Large, 20

11b.
Small, 5

12a.
large, 11

12b.
small, 14

Part III:

1.
Atlantic salmon

2.
Bullhead catfish

3.
Rock bass (Redeye)

4.
Carp

5.
Small-mouth black bass

6.
Eel

7.
Bluegill

8.
Brook trout

9.
Yellow perch

10.
White crappie

11.
Channel catfish

12.
Northern pike

13.
Large-mouth black bass

14.
Rainbow trout

15.
White sucker

16.
Wall-eyed pike

17.
Blue catfish

18.
Pickerel

Part IV:

a.
The classifying of organisms enables biologists to organize and by grouping living organisms according to characteristics shared by the organisms, biologists are able to observe natural relationships and study characteristics of the group as a whole.

b.
Genus

c.
Genus

d.
Kingdom

e.
Species

f.
Phylum

g.
Family

h.
Class
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UNIT TEST

Name

Score


1.
Match the terms on the right with the correct definitions by placing the appropriate numbers in the blanks provided.

_____a.
Cell type that has a nucleus without a membrane 
1.
Binomial

around it.  The nuclear material floats freely 
nomenclature

within the cell

2.
Prokaryote

_____b.
The group of individuals of a given species inhabiting 

a specified geographic area
3.
Eukaryote

_____c.
A member of a class of vertebrates characterized 
4.
Adaptation

by having hair and mammary glands; includes such 

diverse types as shrews, bats, cats, whales, cattle 
5.
Autotrophs

and humans

6.
Biogenesis

_____d.
Organisms that manufacture organic nutrients from 

inorganic raw materials
7.
Biome

_____e.
Association of unicellular or multicellular organisms 
8.
Chordate

of the same species

9.
Colony

_____f.
Occurrence of several distinct phenotypes in a population

10.
Community

_____g.
An assemblage of populations that live in a defined habitat

and interact in various ways with one another
11.
"Consumer"

organisms

_____h.
Those elements of an ecosystem that eat other plants 

or animals
12.
Ecology

_____i.
Organisms which cannot synthesize their own food from 
13.
Ecosystem

inorganic materials

14.
Epigenesis

_____j.
The gradual loss of vigor through the aging process

15.
Fossils

_____k.
The phylum of animals characterized by the presence of a 

notochord at some stage of development
16.
Genus

_____l.
The theory that all living things come only from preexisting 
17.
Herbivore

living things

18.
Heterotrophs

_____m.
Large, easily differentiated community unit arising 

as a result of complex interactions of climate, other 
19.
Mammal

physical factors and biotic factors

_____n.
A system invented by Carolus Linnaeus for classifying 
20.
Outbreeding

organisms.  Each organism is assigned a two-word Latin 

name
21.
Phenotype

_____o.
The theory that development proceeds from a structureless 
22.
Phylogeny

cell by the successive formation and addition of new parts 

which do not preexist in the fertilized egg
23.
Polymorphism

_____p.
Taxonomic classification in which closely related species are 
24.
Population

grouped together

25.
Senescence

_____q.
A characteristic which enables the organism to survive in its 

environment
26.
Species

_____r.
Cell type that has an organized nucleus surrounded by a 
27.
Taxonomy

membrane

28.
Territoriality

_____s.
Any remains of an organism that have been preserved in the 

earth's crust
29.
Tissue

_____t.
The mating of individuals of unrelated strains

_____u.
The study of the interrelations between living things and their 

environment

_____v.
The evolutionary history of a group of organisms

_____w.
The visible expression of the hereditary constitution 

of an organism

_____x.
Behavior pattern or mold in which one organism 

(usually a male) delineates a territory of his own 

and defends it against intrusion by other members of 

the same species and sex

_____y.
A plant-eating animal

_____z.
The unit of taxonomic classification, a population 

of similar individuals, alike in their structural 

and functional characteristics

_____aa.
The science of naming, describing and classifying organisms

_____bb.
All of the organisms of a given area

_____cc.
Specialized cells which together perform certain 

special functions

2.
List the seven categories of the classification system in order from largest to smallest.

a.


b.


c.


d.


e.


f.


g.


3.
Outline the classification system for humans.

a.


b.


c.


d.


e.


f.


g.


4.
List three traits that help place an organism into a kingdom.

a.


b.


c.


5.
List and define the five kingdoms in the classification system.

a.


b.


c.


d.


e.


6.
State two biological principles for each of the following categories that demonstrate commonness among organisms.

Environmental interaction

a.


b.


Genes

a.


b.


Life

a.


b.


Physical and chemical reactions

a.


b.


Evolution

a.


b.


Cells

a.


b.


Development

a.


b.
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ANSWERS TO TEST

1.
a.
2
k.
8
u.
12

b.
24
l.
6
v.
22

c.
19
m.
7
w.
21

d.
5
n.
1
x.
28

e.
9
o.
14
y.
17

f.
23
p.
16
z.
26

g.
10
q.
4
aa.
27

h.
11
r.
3
bb.
13

i.
18
s.
15
cc.
29

j.
25
t.
20

2.
Kingdom; Phylum; Class; Order; Family; Genus; Species

3.
a.
Kingdom
--
Animalia

b.
Phylum
--
Chordata

c.
Class
--
Mammalia

d.
Order
--
Primates

e.
Family
--
Hominidae

f.
Genus
--
Homo

g.
Species
--
Homosapiens

4.
Kinds of cells in organism:  prokaryote or eukaryote; How organism obtains its food; How organism reproduces and develops

5. 
a.
Animal kingdom (Animalia):  Eukaryotic cells; Multicellular organisms; Move about to obtain food; Digest food inside body

b.
Plant kingdom (Plantae):  Eukaryotic cells; Multicellular organisms; Produce own food; Cannot move about

c.
Fungi kingdom:  Eukaryotic cells; Mostly multicellular organisms; Do not move about; Obtain food by absorbing it from living or dead organisms

d.
Monera kingdom:  Prokaryotic cells; Mostly one-celled organisms; Produce own food or obtain it from outside source

e.
Protista kingdom:  Eukaryotic cells; Many are one-celled; Produce own food or obtain it from outside source

6.
Answer should include two of the following for each category:

Environmental interaction:  Cells in organisms affect and interact with each other; Cells and organisms react and interact with their environment

Genes:  All organisms pass on function and structure to their offspring; The combination of gene characteristics is variable; The DNA contains the genetic code in a linear arrangement; The RNA is the means of replicating and passing on the genetic code

Life:  Life comes from life; Reproduction is required for life continuation

Physical and chemical reactions:  Physical and chemical laws are obeyed by living creatures; All 


living organisms use the common molecular, biological and chemical reaction means; All living organisms must capture, store and release energy to sustain life

Evolution:  All organisms arise from preexisting organisms; Natural selection is responsible for organism evolution; The embryos of developing animals tend to resemble the embryos of their ancestors; Organisms adapt to their habitat through selection from environmental pressures

Cells:  Cells are the fundamental units of life; Cells contain structures which are differentiated and interdependent

Development:  All organisms exhibit characteristics of cell enlargement or cell division or both; This characteristic is termed growth; All organisms develop a characteristic body plan

