
Lesson C2–2

Understanding the Food Chain and

Natural Selection

Unit C. Animal Wildlife Management

Problem Area 2. Wildlife Biology and Ecosystems

Lesson 2. Understanding the Food Chain and Natural Selection

New Mexico Content Standard:

Pathway Strand: Natural Resources and Environmental Systems

Standard: III: Apply scientific principles to natural resource management activities.

Benchmark: III-B: Examine biological and physical characteristics to identify and classify

natural resources.

Performance Standard: 3. Identify wildlife species.

Student Learning Objectives. Instruction in this lesson should result in students

achieving the following objectives:

1. Describe scientific classification and naming of animal wildlife.

2. Identify life-sustaining processes in animal wildlife.

3. Distinguish wildlife reproductive processes.

4. Explain the major nutrient needs of animal wildlife.

5. Describe the basic habitat requirements for wildlife species.
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List of Resources. The following resources may be useful in teaching this lesson:

Recommended Resources. One of the following resources should be selected to accompany the

lesson:

Lee, Jasper S., and Diana L. Turner. AgriScience. Upper Saddle River, New Jersey:

Prentice Hall Interstate, 2003.

Porter, Lynn, Jasper S. Lee, Diana L. Turner, and Malcolm Hillan. Environmental

Science and Technology, 2nd Ed. Upper Saddle River, New Jersey: Prentice Hall

Interstate, 2003.

Stutzenbaker, Charles D., Brenda J. Scheil, Michael K. Swan, Jasper S. Lee, and

Jeri Mattics Omernik. Wildlife Management: Science and Technology, 2nd Ed.

Upper Saddle River, New Jersey: Prentice Hall Interstate, 2003.

Other Resources. The following resources will be useful to students and teachers:

Lee, Jasper S. Natural Resources and Environmental Technology. Danville, Illinois:

Interstate Publishers, Inc., 2000.

Morgan, Elizabeth M., Jasper S. Lee, and Elizabeth Wilson. AgriScience Explora-

tions, 3rd Ed. Upper Saddle River, New Jersey: Prentice Hall Interstate, 2004.

List of Equipment, Tools, Supplies, and Facilities

Writing surface

Overhead projector

Transparencies from attached masters

Copies of student lab sheets

Terms. The following terms are presented in this lesson (shown in bold italics):

anatomy

asexual reproduction

biotic pyramid

circulatory system

class

cover

digestive system

excretory system

family

genus

integumentary system

invertebrates

kingdom
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muscular system

nervous system

nutrient

order

phylum

physiology

respiratory system

scientific name

sexual reproduction

skeletal system

space

species

vertebrate

Interest Approach. Use an interest approach that will prepare the students for the les-

son. Teachers often develop approaches for their unique class and student situations. A possible

approach is included here.

Ask students about how people get their names. Indicate that cultures and family traditions on names dif-

fer. Family names use the last names of people. A child’s last name is usually that of its father but it could

be its mother or combination of the two. Given names are received at birth. Ask students if their given

name is same as a parent or grandparent. After discussing names, move into chapter objectives and con-

tent.

Summary of Content and Teaching Strategies

Objective 1: Describe scientific classification and naming of animal wildlife.

Anticipated Problem: What is the scientific classification and naming of animal wildlife?

I. Scientific classification is based on carefully obtained information about animals.

A. A system of taxonomy is used consistently worldwide. Modern classification uses seven

divisions or stages.

1. The kingdom is the first and broadest classification. All living things are classified

into five divisions: animalia, plantae, fungi, monera, and protista.

2. The phylum is the second division in classification. The three most important phyla

in studying wildlife are: chordate phylum, arthropoda phylum, and mollusca phylum.

3. The class is the third division in classification. Some important classes in the

chordate phylum of animals are: Mammalia, Reptilia, and Aves.

4. The order consists of animals that are more alike than the class. Orders are based on

feeding characteristics.
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5. The family is made up of animals that are more alike than the orders and are often

based on anatomical features of animals.

6. The genus is made of very similar groups, but do not naturally breed with each other.

7. The species contains very similar individuals within the same genus. They are capa-

ble of breeding with each other, and are sometimes divided into subspecies.

B. Every animal species has a scientific name.

1. Scientists use these names worldwide based on information about a species.

2. The scientific name of an animal is a combination of the genus and species. The

genus is the first capitalized word followed by the species name.

3. The scientific name is always written in italics or underlined.

4. Scientific names will not change unless information results in a new name for the

species.

Have students read “Classification and Names” in Chapter 9 of Wildlife Management Science and Tech-

nology 2nd Edition or a similar section in another book. Afterward, use student input to outline the major

terms on the writing surface. TM: C2–2A may be used. Refer students to a list of common and scientific

names, such as Table 9–1.

Objective 2: Identify life-sustaining processes in animal wildlife.

Anticipated Problem: What are life-sustaining processes in animal wildlife?

I. All animals have body systems that carry out life processes.

A. Anatomy and physiology influence how organisms live and go about life processes.

1. Anatomy is the study of the form, shape, and appearance of animals. The differences

are obvious to our eyes and make it possible for each species to sustain itself in its

environment.

2. Physiology is the study of the functions of parts of the anatomy.

B. The way functions are carried out is influenced by the form of the organ systems.

1. The skeletal system is the body framework that gives the body shape and protects the

organs. Wildlife animals have skeletal systems made of bone, cartilage, or chitin.

Animals with backbones are known as vertebrates. Animals without a backbone or

internal skeleton are called invertebrates.

2. The digestive system prepares the food for use by the body. The major parts are the

mouth, esophagus, stomach, intestines, and the anus.

3. The respiratory system is responsible for taking in oxygen and giving off carbon diox-

ide. Many animals have lungs to breathe, while fish have gills to filter the oxygen out

of the water.

4. The muscular system creates bodily movement and support with special tissues

called muscles. The muscles are attached to the skeletal system by ligaments, which

allow bodily movement.
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5. The circulatory system is a network of vessels that move blood throughout the body.

The major organ in the circulatory system is the heart.

6. The excretory system rids the body of wastes, such as carbon dioxide, water, nitro-

gen, and undigested solid food materials.

7. The nervous system conducts impulses back and forth from the brain to the muscles.

Vertebrates have a spinal column containing a spinal cord- the major part of the ner-

vous system.

8. The integumentary system is the skin. Skin protects the internal organs and gives

shape to the body. It helps regulate temperature and provides a place for hair, fur,

and scales to grow.

Many techniques can be used here to help students master this concept. As an example, students could use

Chapter 9 in Wildlife Management Science and Technology 2nd Edition to help understand the anatomy

and physiology of animal species. After it has been read, use student input to outline the major concepts on

a writing surface. Use TM: C2–2B to help illustrate the skeletal system of a vertebrate. Use TM: C2–2C

to illustrate the monogastric system of a beaver.

Objective 3: Distinguish wildlife reproductive processes.

Anticipated Problem: What is the wildlife reproductive process?

III. Reproduction is the process by which a species produces new organisms to perpetuate itself.

A. Sexual reproduction involves the union of the sperm with the egg.

1. Sperm are the male sex cells produced in the testes.

2. Eggs are the female sex cells produced in the ovaries.

3. Mating involves a male and a female joining together for the male to release sperm

on or near the egg(s) of a female.

4. Fertilization may occur internally or externally.

B. Asexual reproduction is producing new organisms without the sexual union of male and

female cells. (There is no need for the union of an egg and a sperm in asexual reproduc-

tion.)

1. Asexual reproduction is common in plants, but not in animals.

2. An approach to producing identical offspring is by cloning or embryo splitting.

Have students read “Reproductive Processes” in Chapter 9 of Wildlife Management Science and Tech-

nology 2nd Edition or another book. Use TM: C2–2D as a guide to show the reproductive systems of a

male and a female bison.
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Objective 4: Explain the major nutrient needs of animal wildlife.

Anticipated Problem: What are the major nutrient needs of animal wildlife?

IV. Animals need food to live a long life and grow into healthy organisms.

A. Nutritious food provides nutrients. A nutrient is a chemical substance in food that sup-

ports life.

1. Essential nutrients are those that are needed to properly provide for an organism

depending on its stage in life.

2. Energy nutrients are needed for an animal to be active and carry out life processes.

These include carbohydrates and fats, such as starches, sugars, and plant oils.

3. Protein is needed for growth, maintenance, and reproduction. It is used to build

strong, new tissue and repair old tissue.

4. Minerals are needed in many ways such as growth, reproduction, and to build bones,

shells, hooves, teeth, and horns.

5. Vitamins are present in many foods and are needed to regulate body functions. The

health of an animal depends largely on adequate vitamins such as vitamins A, D, E,

K, and B complex.

B. Most animal food comes from two sources: plants and animals.

1. Plant food material is eaten by herbivores. Herbivores are at the bottom of the food

chain.

2. Animal food sources are eaten by carnivores and omnivores. These animals tend to

be at the middle to the top of the food chain.

Have students read “Nutrition and Food” in Chapter 9 of Wildlife Management Science and Technology

2nd Edition or a similar section in another book. Afterward, use student input to outline the major con-

cepts on the writing surface. Use TM: C2–2E to summarize the content. Ask students to give the func-

tions of each.

Objective 5: Describe the basic habitat requirements for wildlife species.

Anticipated Problem: What are the basic habitat requirements for wildlife species?

V. Wildlife animal species have life requirements that must be met by their habitat in order to

insure their well-being.

A. Habitat is the physical area in which members of a wildlife species live.

1. Habitat supports life processes.

B. All organisms require food.

1. A key component of food is energy. The source of energy for all living things is the

sun.

2. The biotic pyramid is a series of transfers of food energy from one organism to

another. This is a graphical way of showing a food chain.
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3. An animal’s habitat needs to provide food year round.

C. Water is a basic need of life.

1. It is not a food nutrient because it does not supply energy.

2. Water determines the species of plants that will grow in an area, and therefore deter-

mines the wildlife species that live there.

3. Some examples of water sources for wildlife animals are lakes, streams, rivers, and

creeks.

D. Cover is the vegetation or other material that provides safety in a habitat.

1. Animals use cover for nesting, resting, protection, and escaping danger from preda-

tors.

2. Cover needs vary on the season of the year.

E. Space is the area or territory around an organism.

1. Space provides air, food sources, and cover.

2, Space requirements vary from year to year and the quality of habitat.

After students have read “Habitat Requirements” in Chapter 7 of Wildlife Management Science and

Technology 2nd Edition or other book, use their input to present the major concepts. Outline the informa-

tion on the writing surface or use TM: C2–2F. Use TM: C2–2G to show a habitat example. Use

TM: C2–2H to show an example of a biotic pyramid of energy transference. Have student assess a small

area near the school grounds in terms of habitat for different species. LS: C2–2A could be used in this

objective.

Review/Summary. Focus the review and summary of the lesson on the student learning

objectives. Have students explain the content associated with each objective. Use diagrams of

animal systems for students to use in demonstrating their knowledge of the objectives. Use stu-

dent responses as the basis for re-teaching. Questions at the end of the chapter in the textbooks

and in the activity annuals may be used in the review/summary process.

Application. Application can involve one or more of the following:

Ecosystem Inhabitants—LS: C2–2A

Evaluation. Evaluation should focus on student achievement of the objectives for the les-

son. Various techniques can be used, such as student performance on the application activities. A

sample written test is attached.

Answers to Sample Test:

Part One: Matching

1=f, 2=i, 3=c, 4=g, 5=a, 6=b, 7=j, 8=d, 9=h, 10=e
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Part Two: Completion

1. scientific name

2. Sexual reproduction

3. Asexual reproduction

4. invertebrate

5. vertebrates

Part Three: Short Answer

1. The major habitat requirements for a wildlife species are food, water, cover, and space.

2. The seven-classification system in order of highest to lowest is: kingdom, phylum, class,

order, family, genus, and species.
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Sample Test Name_____________________________________

Test

Lesson C2–2: Wildlife Biology and Ecosystems

Part One: Matching

Instructions. Match the term with the correct response. Write the letter of the term by the defini-
tion.

a. anatomy e. excretory system i. nervous system

b. physiology f. circulatory system j. respiratory system

c. skeletal system g. integumentary system

d. digestive system h. muscular system

_______ 1. The network of vessels that move blood throughout the body of an organism.

_______ 2. The system that conducts impulses back and forth from the brain to the muscles.

_______ 3. The bony framework that gives the body shape and protects the organs.

_______ 4. The skin that protects the internal organs and provides a place for hair to grow.

_______ 5. The study of the form, shape, and appearance of animals.

_______ 6. The study of the functions of parts of the anatomy.

_______ 7. The system responsible for taking in oxygen and giving off carbon dioxide.

_______ 8. The system that prepares food for use by the body.

_______ 9. The system creates bodily movement and support.

_______ 10. The system that rids the body of wastes.

Part Two: Completion

Instructions. Provide the word or words to complete the following statements.

1. A _______________ _______________ is a world-wide name used to help distinguish one

species from another.

2. ________________ _______________ involves the union of a sperm with an egg.

3. _______________ _______________ is producing new organisms without the sexual union

of male and female cells.

4. An _______________ is an animal without an internal skeleton.

5. Animals with backbones are known as _______________.
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Part Three: Short Answer

Instructions. Provide information to answer the following questions.

1. What are the major habitat requirements for a wildlife species?

2. List the seven-division classification system used in scientific classification in order of high-

est to lowest.
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TM: C2–2A

TAXONOMY

System of classification based on scientific
similarities and differences of organisms.

Seven divisions are typically used:

Kingdom

Phylum

Class

Order

Family

Genus

Species

Scientific name is a combination of genus and
species. Examples:

� Rainbow Trout = Orcorhynchus mykiss

� Beaver = Caston canadensis
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TM: C2–2B

DEER SKELETON
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Skull

Teeth

Neck

Shoulder Joint

Leg

Foot

Dewclaw

Hip Joint

Tail

Backbone

(Courtesy, Interstate Publishers, Inc.)



TM: C2–2C

DIGESTIVE SYSTEM OF A

BEAVER
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Mouth

Salivary Gland

Esophagus

Stomach
Small Intestine

Anus

Large Intestine

Liver
Gall Bladder

Pancreas

Cecum

(Courtesy, Interstate Publishers, Inc.)



TM: C2–2D

MALE BISON’S

REPRODUCTIVE SYSTEM
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Epididymis

Cowper's gland

Prostate gland

Ureters

BladderSeminal
vesicles

Sigmoid
flexure

Penis

Head

Body

Tail

Scrotum

Testicles

Vas Deferens

Spermatic cords

Sheath,
laid open

(Courtesy, Interstate Publishers, Inc.)



FEMALE BISON’S

REPRODUCTIVE SYSTEM

New Mexico Environmental Resources Lesson Plan Library

Unit C. Problem Area 2. Lesson 2. Page 15.

Cervix

Rectum

Vagina

Vulva

Bladder

Ovaries

Oviduct

Uterus

(Courtesy, Interstate Publishers, Inc.)



TM: C2–2E

NUTRITION AND FOOD

Essential nutrients:

� Energy (fats and carbohydrates)

� Protein

� Minerals

� Vitamins

� Water
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TM: C2–2F

HABITAT REQUIREMENTS

Habitat- physical area where wildlife
species live.

Needs met by Habitat:

� food- source of nutrients

� water- needed nutrient and
aquatic habitat component

� cover- vegetation and other
material that provides safety

� space- area or territory needed for
an organism to live
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TM: C2–2G

WATERFOWL HABITAT
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Cover

Food

Space

Water

(Courtesy, Interstate Publishers, Inc.)



TM: C2–2H

THE BIOTIC PYRAMID
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LS: C2–2A Name_____________________________________

Lab Sheet

Ecosystem Inhabitants

Purpose:

The purpose of this activity is to study an organism, where it lives, and the reasons why it

lives there. (Note: This activity can be carried out by individuals or in pairs.)

Objectives:

1. To identify the number of organisms living in a small area.

2. To notice the biotic and abiotic factors in a habitat.

Materials:

1. A pen or pencil.

2. A hand shovel.

3. Forceps or tweezers.

4. A magnifying glass.

5. A small, white towel.

6. Binoculars.

7. A Celsius thermometer.

8. Field guides for identifying local organisms.

Procedure:

1. Each group should be assigned a part of the habitat to study at the study site. (This area

might be a 3’ by 3’ area with a tree, rocks, grass, and/or shrub.)

2. Write down information about the micro-habitat including temperature, amount of

available light, a description of the soil, type of plants, and number of vertebrate and

invertebrate animals.

3. Collect some invertebrates (such as grasshoppers, earthworms, butterflies, insects, etc.)

on a white towel.

4. Some invertebrates can be collected by using a hand shovel to scoop out dirt in several

spots in the area. Spread the dirt out, count, and identify the organisms you find.

5. For large trees, you can count the number of large organisms by viewing them through

binoculars.

6. Be careful not to break branches, limbs, or hurt any animals that are found. Return all

organisms to their original environment when your count is complete.
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Questions:

1. What was the size of the area studied?

2. What was the temperature? Amount of light available?

3. Give a description of the soil, and the number and type of plants.

4. What kinds of organisms did you find?
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