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Preface

This manual has been made possible by a grant from the Safari Club
International Conservation Fund (SCICF) to Colorado E .ate University. The
SCICF is a conservation education fnundation establis.led by Safari Club- Interna-
tional, a group -of American sportsmen dedicated to various phases of wildlife
conservation. This manual represents a major effort by this organization to bring
about improved apnreciation of our wild environments and better outdoor be-
havior by our young people, the citizens of tomorrow.

It is our plan to revise this manual after it has been in use for several years.
We urge all who use it to send us :heir suggestions for improvement. We especially
will welcome additional resource materials and new successful student activities
you may develop. Please send your ideas to David M. Knotts, Administrative
Directoi, SCICF. Your cooperation with this effort will be greatly appreciated.

If you would like to learn more about Safari Club International and its
programs, please address your inquiries to:

iv

Safari Club International, Headquarters
5151 E. Broadway, Suite 1680
Tucson, Arizona 85711
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Introduction

' ' g4 Every year more and more Americans are denied opportunities for outdoor
recreation because of the poor rnnduct of others. A lthcugh bad behavior by hunters
receives most of the publicicy, fishermen, hikers, campers and riatttralists also
suffer due to the unacceptable sloppy outdoor manners 3f many of their associates.
This has resulted in the pasting of much private property againsi all entry,
restricted use of some public land, and.a generally poor pablic attitude towrds
outdoor recreationists.-We often hear about the "plob.hunter," but we must re-

\member that there are alo probably mere "slob" anglers, campers and others
whose-littering, vaadalism and other thoughtless actions damage the environ-
ment and lower the quality of the outdoor experience for others. Such deeds
continue to damage the image of the conscientious outdoor recreationist.

,
The reasons for the bad manners of increasing numbers of outdoor re-

act, Creationists are manY and complex. However, we believe that a major factor is that
ATI, have harlittle opportunity for exposure to an "outdoor ethic" from either
their family, friends or associates. Now with creasing popularity of the outdoor
activities, these persons find it easy to become stant outdoor recreationists. The
basic equipment is easily available, and some egree of m in imum skill can usually
be acquired in a short time for most activities. We believe that much of their

, subsecrient poor matriers in the field are caused by "thoughtlessness." In other

ifi;

words, they don't }mow any better.

The next question is obviouswhere can people learn "outdoor etiquette'?
This project is concerned with young people, the citizens oftomorrow. We feel the
best place for training youth is within the axisting educational system, with
professional teachers in an academic atmosphere. A good teacher who is a dedi-
cated outdoor person can convey his or her feel ings.about outdoor behavior most
effectively. Such teachers' concerns and enthusiasm for responsible 6utdoor citi-
zenship can result in adoption of lifelong behavior patterns by the students.

"Environmental Respect" is our attempt io assist concerned private citizens
and educators in establishing a program in schools dealing with outdoor manners.
This curriculum manual develops the concept that users of the outdoors should
develop respect. This respect should be considered fo, the environment (the land.
water, air, plants and animals) and for people ',landowners, other recreationists,
non-participants and themselves). Through an acceptance of this concept of RE-
SPECT along with some recreational skills, we hope that the students will become
better outdoor citizens. All 'outdoor recreation isj5 will benefitangler, hunter,
hiker and naturalist alike. If such behavior is accepted by some of our young pear' e
who take an Environmental Respect course, then our objectives will have been
met.

,61eznk.

I (
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The troubk is that it took half my life hefiwe I
realiied wes a do-it-yourself job.

EARTH SCIENCE CURRICULUM PROJECT

CHAPTER. 1
USing this manual

41. -

For Professional Educators

Teachers who hold high regards for the natural environment and have
interests infoutdoor sports can be significant factors for improving outdoor be-
havior of today's youth and tomorrow's society. With the aid of this manual, you,
the concerned Oucator, not only play enrich your often tedioUs day-to-day teach-

, ing routine hÜt also*May offer a greatly needed Phase of outdoor education,
Environmental-Respect. It has been proven -that botli learning and teaching
imProve when pleasureis involved, so why not initiate a copr-ge now that may well
revitalize an entire school program' La. well as help to assure the better use of our
.natural resources.

Tliere is considerable s;ariation among school systems regarding how much
"say" the teaching staff has A n developing and adopting neiv curriculum prqgrams.
Many school districts have detailed procedures readily available which describe
how teachers, students and`lay persons alik6 may be involved in the curriculum
process. In other systems, however, change is seldom heard of or the administra-
tion plays an autonomous, decision-rnahing role. In either case, educators can
always profit by examining their school's curriculum process and then plan how
they can affect favorable program change. .

The curriculum process as referred to here means the total methodology
involved in planning,.implementing, evaluating and modifying a new or existing
program. A program for dim purposeo, refers to a course of study such a Outdoor
.Education. With differing state education guidelines, community needs and school
philosophies, it must be understood that no single curriculum process exists.
Consequently educators should iflentify their school's unique individual cur-

, riculum process and utilize the suggestions offered in- Chapters 2, 3 and 4 to
supplement their own curriculum adoption strategies.

Chapter 5, Curriculum Lesson Plans, of this manual attempts to bring out
the unique triaiities of our Outdoor Education philosophy. Because Outdoor Edu-
cati4n includes most forms of education in, forand about the environment and the
out-bf-dciors, it becomes essential to distinguish our particular approach from all
others in terms of a specific curriculum. Each area ofstudy, such as Investigating
Wildlife,' begins with a statement-of intended purpose and a suggested approach.

e le-/-fch
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The problem associated with most outdoor education courses is that they teach
studentS about the out-of-doors without imposing any behavioral responsibilities
on how to care for the out-of-doors. Too often it becomes acceptable to simply imply
the need for outdoor manrers.

Chapter 5 provides behavioral objectives and activity ideas which place
respectful behavior as the essence of each unit rather than as an abstract program
goal . Therefore, whether teachers choose to use these specific units of study and
acti,vity ideas or not, the purpose here is to emphasize a method for developing
outdoor RESPECT in our younger citizens by utilizing a most interesting form of
outdoor education, the olitdoor sports, as the medium.

Finally, a Resource portion of each unit and an appendix cover the sources to
materials suitable to teaching such a program. Based on your community needs,
the best method for uncovering resources involves an individual search extending
from local prospects to nation-wide organizations. The listing here will serve as a
time-saving starting point. Because of the rapid turnover in materials and their
sources, please do not consider this listing as complete. Identifying and building up
resources is a necessary on-going procesc for each teacher.

For the Outside Lay Person

Nothing seems more frustrating to a concerned citizen than seeing local
educational needsgoing unmet. We anticipate that many sportspersons, including
hikers, hunters, campers and naturalists, will be interested in having a program in
outdoor citizenship available in their local school system. The question is, how can

, An outsider, go about installing such a course as part of the total school
program.

Usually the best anproach involves contacting an avid outdoorsperson who
is already a part of the school's profensional staff. Working from within, with solid
support &cox the outside, will probably assure the greatest opportunity for success.
At any rate, as an outsider, the best method to installing 'a desirable program,
such as Environmental &spect, involves becoming familiar with the rules of the
game. In other words, learn the education curriculum :rocess yourself and
know how to best. attain desired results.

If open communication channels do not exist between the school and its
patrons, serious misconceptions and related school/community problems can de-
velop. School- operations, especially those concerning what and how something is
taught, often appear as a total mystery to those citizens who are not well versed or
coneerned with educational jargon. If is no wonder that.rnost "outsiders" 'avoid
getting involved with modifying or changing a program of study. Also, with a
misinformed public, it is understandable why some of those who do come forth with
nelv deas are turned down because of a poorly planned proposal. As a result, the
schools may become a system which is funded by the public but yet closed to
general public participation for anything other than token public relations
acitivities.



Chapters 2 and 3 of this manual outline the general requisites foi :lasigning
an acceptable new program proposa.. Whether the initial idea comes from an
individual or a citizen's group, a close working relationship must be established
between the school and the proposers. Although this guide outlines the entire
curriculum process, those stages which are critical areas for public participation
are emphasized. Hence, be sure you are well acquainted with the entire curriculum
process. This will help you to know where and when to come forth with decisive
input.

Chapter 4 is largely a matter of school business. The administration is the
only group aware of the total picture and the limitiug constraints. It is necessary
for laymen to have an idea of these internal operations for purposes of determining
the feasibility of their plans. Such a wide perspective is also useful if one intends to
take the program to another outside agency.

Chapter 5 is the meat of the action. The objectives and lesson ideas given
here can be used to modify any existing related outduor program. However, the
ideal would be to start from ground level and work up. Individual community
needs and resources will dictate what areas of instruction to use. The
factor lies with the ability of the reader to recognize how goals, focuseu around
developing responsible,outdoor behavior, are accomplished through unique ac-
tivities which are disigned to meet specific objectives. Too many of us have jumped
on the outdoor education bandwsgon without deciding upon any specific directio
to take. It is up to you, a school patron, to see that desired program outcomes are
being metand one way to do this is by knowing what and how the subject is bei jig
taught.

The Resource Appendix stands by itself. A majority of curriculum gui es
simply consist of resource lists, but such lists are often useless if they were not
included as part of the original plans. Therefore, order and review materials before
you initiate contacts with the schools. Most of the media suggested is either low
cost or free; and it never hurts to supplement your own background in various
subjects before you suggest any kind of curricular change.

An Overview of the Curriculum Process

The acceptance of any new program by the school administration depends
on.several factors. Some of these include:

1. Is the proposal complete, well organized and easily understood?

2. Does the new program meet icfentified school/community needs?

3. Will the program fall within the school district's overall purpose and
educational program?

4. Does it have general appeal to the students, staff and community?
5. Will the program be economically feasible in terms of the needed re-

sources and the anticipated benefits?

3
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Upon initial acceptance, the task remains to insure smooth operation of the
program by providing the necessary resources -and continually evaluating its
operations. This total plan of action is often called the curriculum process. Each
phase of the process forms an essential component to the total program. The
following schematic provides an overview of the concepts found in Chapters 2,113 lb
and 4.

PrItm. Ides

Rationailitenint

ALLOW'
Aiitm Golds

instructional Units to Achieve Goals

.Unit itcfives

Procedures or Meeting Objectives (Lesson Plans Inclusive of Means
For Messurink ism Effectiveness)

Resources Needed

ProgralkEsthisateIlk
TImetspece Considerations

NI111.,
In Service Training

'"141"111111hii
Implimeittation

Evaluation

Program Modification

114111fr

FIGURE 1. The Curriculum Process: Phases of Cuniculum Development.
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CHAPTER 2
Developing the program proposal

Administrators are so accustomed to seeing program proposals come and go
that they can be likened to a wary mother who discourages the wants of her
overzealous child while wandering through a toy store. Both mothers and adminis-
trators know that after the mrielty of newness wears off, only memories of wasted
time and money remain.

You should expect the highest degree of skepticism front administrators
especially when dealing with any form of outdoor education. This particular
subject area can fall easily within the "new toy syndrome" because of recent
concern about the environment and the unlimited supply of "armchair experts."
Therefore, the proposer of a new program should anticipate this administrative
attitude by carefully and logically preparing the proposal so that it is most attrac-
tively packagei while still showing its obvious assets and innovatious.

A complete ree.dy-to-use program is rarely accepted by a school system
because it usually :acks specifications unique to the individual commrnity needs.
For this reason, the school and community will be expected to combine efforts in
planning the curricular change: The best means tafacilitate such an operation will
likely come from the efforts of a special Curriculum Task Committee. To assemble
such an organization you will first need to prepare a preliminary program propos-
al; obtain initial administrative approval to select a committee; and then pre-
pare a program promotional plan to elicit committee members.

Initial Administrative Approval

If you can obtain administrative backing from the very beginning, the
future tasks of planning and implementing will be much easier. Contact either the
district's administrative official in charge of secondary instruction or a building
principal. This depends on what level you desire to start ateither a district-wide
program or a single school program. In most instances, starting with a single
school at the junior high level proves most favorable for program expansion after a
first successful year. In this case, the principal is the key person.

Figure 2 offers a suggested format for the initial program proposal. Keep in
mind that this only offers a rough sketch of what the Curriculum Task Committee
will thoroughly plan out at later stages of curriculum development.

As an outsider, you may nee4 technical advice from school professionals to
prepare this initial proposal. Ask students or teachers for the name of a person who
might be interested. A teacher or administrator who is also an avid sportsperson or
outdoor enthusiast may be your best bet.

7



After you have done your homework of estimating the effectiveness of other
similar programs in your area and estimating the community interest and needs in
the outdoor sport arefts, you are ready to r.iake the initial contact with the adminis-
trator. As mentioned, the more attraztive and organized the proposal is, the
greater your chances are of success. Contacting a building principal who is already
a concerned sportsperson is an ace in the hole.

When approach ing this first administrator, the proposer should attempt to
control as many fave: able conditions as possible. Such factors az the time of year
and the time of day are essential. Curriculum change proposals are usually
considered during late fall to provide adequate time for planning for the following
year's classes. Remember your task is to seek his advice on the feasibility of your
proposal, rather than telling him, ask what should be done.

1. PROGRAM TITLE Concise, simple. Rafiects the natur of Me educational purpose (A. outdoor
sportsmanship).

2. PROGRAM RATIONALE A brief description of why such a program is justified. You may wish to
support your statements with local statistics, anecdotes, and student/community needs.

3. PROGRAM DESCRIPTION Describe what the program will involve in terms of major activities,
their nature and scope.

Stress how ethical behavior towards the environment and fellow man can be incorprated in
outdoor sport-related activities which have unlimited carry-over to everyday living situations.

4. PURPOSE A statemont of intentions. Avoid issue-oriented motives. Include such things as
developing responsible behavior, reducing recreational area impacts, building student self-
esteem, and improving the ufety consciousness of students.

5. PROGRAM STRUCTURE Units of study to ;:ie included, such as wildlife, fishing, hunting,
camping and survival.

Classify sub-unfts Ir orderly sequence. Topic.oullinas may be presented here also.

6. PROGRAM GOALS Broad general statements of the timeless outcomes expected. These may
be sub-categorized into program goals (methods), teacher goals, tti student outcome goals.

See "determining gosis" in section 3 for examples of program goals coincident with the overall
school district's goals.

7. PROGRAM OBJECTIVES Explicit, measurable, expected outcomes which describe how the
goals can be attained.

Objectives can either deal with developing skills, attitudes, or knowledge.

8. PROGRAM EVALUATION Criterion end methods used to measure vAiether objectives have
been met.

9. PROGRAM COST ESTIMATE A general list of materials *xi coats for the activities described.
Also include the expected program size (number of students), and sne amount of time involved.

FIGURE 2. Format for Writing initial Program Proposal

8
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Program Promotion

Any curriculum change must involve staff, student and community input
from the onset of the idea. As a means of informing these groups and obtaining
volunteer help for the curriculum task committee, a self-contained presentation
about the program would offer highest returns by virtue of its intrinsic public
relations value. This promotional plan might include:

an audio-visual slide presentation,
guest consultants representing other successful programs, or

community student representatives voicing a need.
expression of community support by representatives of sportsmen groups,
nature society, etc.

Sailing your program

F

s
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Pie five questions asked on page 3 in Chapter 1, "Overview of the Curri-
culum Process" should be answered. Using your proposal as a guide, the presen-
tation should emphasize the assets and innovations in a simple, complete and
interesting manner.

Groups interested in this presentation might include:
1. Parent/teacher organizations
2. The curriculum review council
3. Teaching staff during a faculty meeting
4. School principals during a district-wide meeting
5. Local service clubs and related sportsmen and nature organizations
6. Studeni.

An important aspect of each presentation would be the recording of sugges-
tions or criticisms. Depending on the number of presentations and your audience
size, it may be helpful to pass out and collect information sheets asking for
suggestions and volunteer help. Keep the early presentations confined to small
groups with inherent interests in outdoor education until a base of support has
been established.

The Curriculum Task Committee

As mentioned, the specific curriculum development process varies consid-
erably between school districts. But, for the most part, a curriculum committee is
usually given the mqjor responsibility of writing the curriculum and following
through with implementation duties. Consequently, this group's leadership, size
and composition are of critical importance. In order to be workable the groups
should be as small as possible; a suggested size might be 5 to 10 persons; a
recommended composition would include several teachers, a curriculum persond,
and a principal or assistant principal.

Basically, the duties include:
1. An election or administrative appointment of the committee chairman
2. Description of the group's purpose.Is it entirely resnonsible for curriculum

development or to function as advisory only?
3. Identify specific plan of action such as:

Refining a final proposal
Submitting and following the proposal through
Developing the curriculum
Proceeding 1iith on-going implementation tasks such as providing for

in-service training, evaluation and program modification

10



For ft more efficient operation, it is advisable to first function as an entire
group working out the committee's purpose, and program proposal strategy. Once
members have passed through the expected griping and groping stages so common
to initial personal interaction, grouping towards teamwork begins and accom-
plishments can be made.

Assuming the Board of Education has approved the final proposal, the
committee should be ready to develop the overall curriculum. The leader may first
want this team to collectively develop the philosophy of the program. Subcommit-
tees could then be formed to assess the specific needs of different segments of the
school and community. If necessary, subcommittees might also determine the
scope and effectiveness of similar existing programs such as the State Conserva-
tion Department's Hunter Safety Program.
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"A sound philosophi sets the stage tor gadd rheas"
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CHAPTER 3
Writing the curriculum

The final curriculum and the proposal may be one and the same. In most
cases, however, a school administrator will approve an idea but final program
acceptance is up to the Board of Eduiation after the details have been worked out.
Hence, close communication with principals and others who will ultimately be
involved with implementation is essential. Whatever the principal recommends
usually goes.

The Outdoor Sportsmanship Philosophy

Whatever your title is, flag idea is the same. The purpose of this manual is to
help educators develop an instructional strategy that will manipulate students
into becoming responsible, ethical outdoor citizens. Manipulate may come as a
harsh word, but that is essenti JIy what it may take to affect behavior in this way.
Education is full of hypocracies, and to avoid such here the philosophy must
honestly represent the program iritentions. This casts the framework for every-
thing to follow from goals to the friethod ofevaluation.

Philosophies are difficult to deal with as a group because of the diversity of
values. But h statement must be developed;through compromise; otherwise efforts
will be divided from the beginning. The following suggests what we are striving
for:

The philosophy of Cutdoor Sixirtsmanship stresses developing
and strengthening the vital responsilmlities the student has for him-
self, the natural environment, and his fellow man. Growth in these
responsibilities will be evidenced by changes in attitudes, knowledge
and skills by utilizing those outdoor recreational sports which are of
higkinterest as the instructional medium.

Assessing Needs

'Usually there are a number of issues at hand (for example, a program
bringing additional costs or advocating the use of firearms in the school) however,
a reliable survey may provide a sturdy defense platform to meet the gripes of any
raxe-grinders." But even more important, assessing needs provides your group
with helpful information for planning specificlgoals and instructional units.

Surteying is similar to "taking the temperature" of the community. Limited
time, money and personnel will probably necessitate a partial survey anyway.

13



Besides, the more information you collect, the more you will have to interpret.
Therefore, the rule of thumb with surveys is: Keep it short and simple and limited
to the "captive publics," or those who will be directly involved. For this purpose, I
suggest composing two or three brief questionnaires t be given to the students,
parents and staff members. Figure 3 offers some basic guidelines for designing a
survey.

1. INITIAL CONSIDERATIONS*
Do we need the survey?
Have we obtained administrati:s permission to survey?
What do wa need to know?
How will we get the needed information?
Where will we get this information?
How will we use this gathered information?

2. QUESTIONNAIRE GUIDELINES
Provide an Introductory statement which includes background information and an explana-
tion of what you're attempting to do.
Keep your program philosophy or purpose in mind when decidinr what your survey inten-

tions are.
Design specific surveys for the different publics involved.
Avoid asking direct questions about your programThey're probably not well enough
informed Rather, deeign indirect Indicator" questions which will give you a feeling of needs
and acceptance.
Use plain, simple language; oval }argon, wordinass and ambiguity.
Ask questions in a positive manner that will provide the desired information.
Categorize your questions into some logical order.
Avoid slanted "Iffy" or "safer-pitchy" queftions.
Pre-tost your survey to check for reliability.
Administer at correct time in terms of interest, and well within deadlines.

Organteing and Conductini Commiinity Surveya", Colorado State University Cooperative Extension Swvice

how to Conduct Low Cost Surveys, National School Pubilc Relations Assoolation. 1473.

FIGURE 3. Guidelines for Designing a Survey

Determining Outdoor Sportsmanship Goals

Program goals are general in nature and must have a clear relationship to
both the program philosophy and the unieobjectives to follow. Goal statements
should also reflect the assessed needs of the parents, staff and students. However,
the clincher for the Board's acceptance of the program in its final form is how well it
confonnsvith the school system's overall goals. These system goals usually follow
the nationwide goals adopted by the Educational Policies Commission.* Figure 4
represents how Outdoor Sportsmanship program goals can be patterned to fit the

"Educational Policies Commiusion. National Education Association, Education for Ali Arnerwan
Youth. Washington, D.C. The Association, 1974, pp. 225-^9.6.
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general goals set by the school district. Notice how these goals relate directly to the
Program Philosophy. Goals I through 4 concern responsibility to oneself; 5
through 6 relate to fellow man; and 7 and 8 concern responsibility for the natural
environment. Each program goal describes what learner outcomes are expected,
how they will be accomplished, and a means ofevaluation. Granted this may,sound
complicated but recent trends in accountability laws force administrators to be'
cautious.

GENERAL GOALS PROGRAM GOALS

1. Mental and Physic,' ISesith

Self-resilzation

Sy providing specific learning experiences in
the area of outdoor sports, students will develop
proper attitudet, habits, emotions and skills as
evidenced by acceptable levels of safety con-
sciousness, and emotional and psycho-motor
control. Ihis- In ilm, will grelitlY reduce the
chances of outdoor recreational mishaps and
help premiere the future of the sport and re-
sources involved

Through learning experiences in the area of out-
door sports, stuoents will test their capacities
and experience self-satisfaction by meeting
success ow their oval terms. This, in turn, pro-
motes emotional development to a point of self-
realization. This will be determined by sequen-
tial assessment inventories and observations.

3. Economic and Occupational Competence Through learning activities related to the
=cm mice ot outdoor sports and the environ-
ment, the student will comprehend the source of
funding for resource conservation and the
economic values of those resources and per-
sonal properties involved. An samptible level of
attainment will be determined by obsievation
and cognitive testing. The student will Silo
realize the potential job opportunities that e
indirectly and directly with natural resource
agencies and related industries. He will under-
stand the need for wkie consumer practices.

4. intellectual Processes Utilizing learning experiences in outdoor sports
and wildlife ecologyimanagement, the student,
submerged in high interest areas involving the
outdoors, will improve powers of thinking,
masoning, analysis and interpretation to an ac-
ceptable level as determined by cognitive test-
ing and observations.
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GENERAL GOALS PROGRAM GOALS

5, Human and Soclel Relations

& Responsible Cttizenship

7. Ethical Character

a. Environmental Concern

Through tha delivery of specific learning oppor-
tunities In the ares of outdoor sports and wildlife
ecology/management, the student will ap-
preciate and respect the rights, beliefs, values,
and cultural heritage of others to an acceptable
level as determined by observation und inven-
tories.

Ely utilizing learning experiences in the area
of outdoor sports and wildiffe ecology/manage-
ment, the student will comprehend to an accept-
able level the nature and variety of values
associated with WWI, Mutations, and social
rules. These understandings will, in turn,
promote individual conformity to legal systems
that help preserve and protect our natural
resources.

By receiving learning opportunities in the area
of lifetime sports, the student will develop an
understanding for truth, honesty, and integrity:
ethical self-restraint from negative impuless,
and a sense of honcr which goes beyond the
societal/legal constraints placed upon him. This
will enhance the conservation and preservation
of the MOW& resources utitzed.

Sy receiving specific learning experiences in
outdoor racroationst sports and related areas,
the students will develop awareness, apprecia-
tion, understanding and conoom for the natural
environment as Mortified by assessment In-
ventoriaz4.

FiGURE 4. From General School Goals to Program Goals

Identifying Instructipnal Units
L.

Instructional units refers to those subject areas that are to be taught in
order to attain the desired outcomes stated in the goals. The committee has to
identify at this point the student interest areas, Leacher competencies and the
resources available. For example, boating and watia safety would not be practical
in an area with little opportunity for water sporte.-

The basic criterion for selecting instructional units depends on areas which
interest the greatest number of students where responsible behavior is essential
tethe sport enjoyment

As an example, the reason for allowing firearm training within the school is:
every year hundreds of responsible hunters are chased out of the woods by
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those who were never taught the respect and ethics associated with the entire
sport.The classroom situation certainly offers a more intensiVe and controlled
learning environment where the finer points of sportsmanship can be effectively
taught and thoroughly evaluated.
In this case, however, if such assurances are maddit is the committee's respons -
bility to follow through with outstandinifresults.

Estimating Program Costs

Before any final acceRtance, the Board of Educatim, uri.11 need to know the
approximate costs of the program. In other words, they will expect an estimation of
the total material and personnel costs involved.

To determine the personnel cost, the total students to participate should be
divided by 30 (average class size) to determine the number of staffing units. A cost
estimate for a staffing unit would be equal to whatever part of his or her total
teaching time is utilized. For example, a teacher who makes $8,000.00 and devotes
1 staffing unit eday to Outdoor Sportsmanship for the entire year would amount tO
a personnel wit of $1600.00, or 1/5 of his or her total teaching time.

A mafrials coat estimate is simply the total of all teaching materials
necessary to implement the activities. Without d tailed 'lesson plans, the best
method would be to provide a cost range based o estimated supplies ne_ .ied for
each instructional unit. A range estimsate co ii)e as great as from -$40.00 to
$4,000.00, so take it from there. It helps to itemize as much as possible %,,, 1-. the
alternatives indicuted by instructional unit.

Writing Objectives

The best means to attaining desired results is by writing specific, clearly
written statements that identify the pupils involved, tell what they are expected to
accomplish and how their success will be determined. An example cf a well written
objective is:,

The class will, at the end of two weeks, be able to demonstrate their
understanding that laws are a vital part Cif wildlife management, through
xorking together to write, distribute and interpret a "sportsm;n's survey"
dealing witA the reasons for following related wildlife laws.

necesaary,.alI objectives could be written in this manner. Such writing
may become a cumbersome chore when a group has to write program objectives for
each ,goal, unit olljectives for each study area and lesson objectives f$ each
activity.

However, since this is an important part of the process, don't let the wordin-
ness get so involved that it becomes a handicap rather than a directive.

There are ainumber of ways to establish objectives. Some advise breaking
goals down into general okiectivis, subobjectivei, and then activity objectives. We
suggest utilizing a content outline from each unit of study as the structure- for
determining objectives. Hence, the content dictates the objectives. The only short-

4-
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coming here is the possibility of neglecting the attitudinal objectives. This may be
overcome, Bowever, by including attitudes and ethics as part of the content outline.
A well balanced content outline should provide for objectives that dictate develop-
ment in attitudes and skills as well as in knowledge.

The key to writing objectives which will fall into either of the three above
types of learning depends on the action ve0 used. Figure 5 provides examples of
action verbs in each category

OBJECTIVES BASED ON VERBS

KNOWLEDGE
(Cognitive)

ATIITUDES
(Affecthre)

SKILLS
(Psrhomotor)

knowr., understands, interprets, applies, de-
monstrates, distingulat as, writes, judges,
proposes.

shows awareness, volunteers, participates, en-
. joys, appreciates, demonstretes Commitment,

recognizes the need

slemonstratwe z4li ... , operates a . , sets
up a ... perrorms, 'pairs, builds, cleans, as-
ambles, chaiz.641

FIGURE 5. Action Verbs for Writing Throe Types of Leultng ObjeCtives 1

Plannin Lessons

Writing and balancing ohjectives withln,a unit is all very, f et, .

objectives form the heart of the program. However, a major effort hen, lin
those activities ghich the learner must engage in ordpc to acco pilLn th tated
objectives effici y and effectively.

The standard format for writing an activity`or lesibrkwo ld

TAre.

Time:

Purpose:

18

4
0.1

A catchy name which saggests the ature tha-ac-
tivity ,

te the activityThe amount of time required to compl

A brief description of reasons for do
This may also state explicitly the s
to be attained

ctivity..
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niterials: A complete listing of everything needed to perform
the activity

Bs ck'ground A statement of what the learner sbould know up to
In brination: this point. This may be in terms of post activity prep-

arations. Hence, this step sets the stage for the actiN -
ity

Procedure: A stop-by-step breakdown of the procedure to follow.
This represents the core of the activity.

Conclusion: Usually put in terms of questions, this step ties in
everything that was learned. This is the most impor-
tant part because it relates the results of the activity
to the objectives.

AlZhough not every activity or lesson' has to be written in this fashion, it
serves well to keep such otructure in mind. Activities which are designed to meet
the three different types of learning objectives have unique characteristics and
consequently, they may not lend themselves to beinovritten in the above format.

For example, activities designed to meet attitudinal Objectives may involve
a discussion approach. Using such techniques as "the Devil's advocate," contrived
incidents, role playing, or simulation games, value and attitude comparisons can
be brought about. Keep in mind that when dealing with values, no one person
should assert his viewpoints as being correct. The best means of attaining desira-
ble outcomes is allowing the individual to draw his/her own conclusions after you
have provided for specific learning experiences. This approach allows for incon-
spicuous manipulation.

Attitudes are often regarded as "off limits" for teachers not only because
they are difficult to "teach" but also because they are impossible to evaluate. The
solution lies with assessing vallie d.-,veiopment ::?ther than evaluatingwhich
implies a right or wrong. One assesses an attitude by presenting the student with
the object of his attitIlde and observing his reaction. A graduated assessment scale
can serve this purpose. Figure 6 is an example of an attitudinal assessment form.
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Sample Objective: The student will feel positive about keeping a campsite clean

TEACHER ASSESSMENT
When asked to clean ,up after the class camping activity, the learner responds in the following

Ugh! no feeling Wow!

STUDENT SELF-ASSESSMENT
When you find Otter In and around the campsite arse, you will likely respond In the following way . . .

-Ugh! no feeling Wow!

-2

PARENT A.SSESSMENT
When you are on a camping outing, your child usually responds to maintaining a clean campsite in
the following way ...

Ugh! no feeling Wow!

-2 -1 0 +1 +2

STUDENT ASSESSMENT
How do you feel about the campsite diagrammed below'?

Ugh! ne feeling Wow!

-2 0 +1 +2

FIGURE G. Evaluating Altitudes

Activities designed to develop skills and knowledge fall into the traditional
educational approach. This does not mean that teachers do not have a responsibil-
ity to make the lessons interesting and fun. Basically, activities which hold
greatest interest and achieve effective results are student-centered. The process
and inquiry approach demands student involvement with the teacher serving as
the facilitator rather than the lecturer. Every educator has techniq 7.es which work
best for them in their special situation. Figure 7 summarizes a few teaching tips
that may be helpful.
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LESSON CONTENT

ObjectiveKwisiMed In either the cognitive, effective or psychomotor areas

Relevant to real-Ide situations

Interesting, reflects student Inhorest and needs to he structured in a logical uoderstendable
order.

Concepts %La technically accurate

Appropiate Morning level to enhance student chances for success

Allows for sane degree of freedom of choice

LESSON APPROACH

Student is the main focus of the activity

-Participaide are allowed to discover answers for themselves

Involvement in realistic problems I. encouraged

Provide for open interaction of idea to heip clarity personal values

TEACHING &IMOD

Teacher image represents pavitive attitudesone which commands respect and emulation ot
the learner

A humanistic tamosphere exists where friendliness aril trust prevail

Teacher f,:rovides plenty of positive reinformement

inddual concerns ant mat

Teacher role of facilitator rather than commander

Summarizes and ties Weather loose ends

FIGURE 7. lips For Teaching Outdoor Sportsmanship
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CHAPTER 4
Implementing the program

Implementation, or putting the program into actual operation, is not the
stage where the curriculum Task Committee leaves off and where the principal
takes over. There are simply too many vital responsibilities remaining for one
person to handle alone. As a inOter of fact, the Committee should start making
provisions for program installaiion as soon ,as the curriculuin is submitted and
returned from the Board of Education with a financial commitment tagged to it.

Acquiring Resources

Money is the one limiting constraint which determines what you have to
work with. Do not be surprised, however, if the program is approved, but with no
funds committed to it. Don't be discouraged, alternatives are available. Rather
than a question of what to purchase, it now becomes a question of what to beg,
bortow, or raise money for.

The Curriculum Committee can offer considerable help-by virtue of num-
bers in acquiring resources to build up a resource centerthat is, a 'depot of
teaching aids which can be shared by the instructors. Figure 8 gives an idea of the
kinds of items you may need. If the teacher can provide only one item that is
personal property, then the acitivity becomes a demonstration. If five or more
items are available, a class can share in a learn-by-doing activity. Hence, the
program cost for a single ciass can range anywhere from $40.00 to $4,000.00,
depending on how many students you can individually outfit with equipment.

Fund raising is usually regulated by school policy. Some activities may
require a special city permit. Whatever the restrictions may be, it may be fun and
worthwhile to get the students involved in such an effort. Some ideas for raising
money inblude:

game dilmers
(check the law),

candy sales,
-fairs,
house and yard

clean-tips,

wildlife film shows
raffles,
bake sales,
flea markets,
paper drives,
marathon pledge events,

auctions,
car wash,
slave days,
bingo,
recycling,
and "junk"

reconditioning.

Local volunteer help can be your greatest asset. Once sportsmen, local
service clubs, businesses, and parents understand your program objectives, they
are usually more than willing to help. A useful means of keeping track of what is
available is filingpertinent information on index cards. Figure 9 suggests a format
to use.
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UNIT DEMONSTRATION EQUIPMENT

Hunting

Fishing

Camping

Ecoiogy/
Wildlife Management

Firearms: shotgun, rifle, BB gun (set)
Ammunition.
Cleaning materials and equipment
Reloads,
Game dressing equipment: knife,

cord, saw, plastic bags.
Targets

Rods
Reels
Tackle Equipment for spin, bait
Linos and fly casting
Lures

Packs
Tents
Sleeping begs
Cooking 'Ainslie
Examples of proper clothing
Camping tools: knife, axe, shovel,

sharpening stone

Vials
Jars
Soli and water testing kits
Dip nets and seines
Egg cartons
Photos

FIGURE 8. Program Resource Materials

fame:

Address:

Time to be reached:

Description of Resource:

_ Equipment loan_ Guest Speeker_ Consultant
_ Cho Peron.

Vfione:

FIGURE 9. 1...;,,cal Resource index Card
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SrNeduling

There is rarely a more common excuse for not offering a new program than
saying. "we are locked into our schedule and have no time." Confinement to
present scheduling practices may depend on the Committee's ability to come up
with viable alternatives. Basically what this takes is finding a time block where
the same students can meet consistently for .a given period of time. The pos-
sibilities usually lie within either working the program into the existing schedule,
making school-day schedule modifications, or scheduling during free or open time.
Put in more specific terms, the alternatives might be:

VARIABLE SCHEDULING

An example would be to divide the science, physical education or any
other available clasr which normally meets five days a week, into three classes
with two sessions devoted to Outdoor Sportsmanship.

You might justify this by abopting Outdoor Sportsmanship as part of
the subject curriculum.

MODULAR SCHEDULING

Break the day's class length up into smaller time units, such as "mods"
of 20 minutes instead of cl asses of 45 minutes. Classes can then be added which
normally would not fit,

PLANNED ELECTIVE

Probably the most popular approach, this involves establishing a class
during an open block of time. For example, instead of study hall, allow
students to elect Outdoor Sportsmanship.

ADDING TO THE DAY

This involves holding the class before or after school. This may not be so
popular with students, but with the nature of the course, you're sure to get the
real enthusiasts, and from there, word will spread.

Establishing Facilities

The optimal facility for teaching Outdoor Sportsmanship woald be a combi-
nation of a well-equipped science classroom, the out-of-doors, and a gymnasium.
Because you might encounter difficulty in locating such a combination, yot; may
have to compromise for a place (like the cafeteria when not in use) or settle for
whatever you can get. Actually, it is often possible to improvise for most necessi-
ties. At any rate, the ideal facility should include:

Standard hardware, such as a blackboard, screen, overnead projector, movie
and filmstrip projector
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Water tap and sinks
Refrigeratoi
Display shelves and cases
Bulletin board space
Windows

Lockable storage room
Direct access to outdoors
Work or laboratory tables
Demonstration table
Standard desk and chairs
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Of course, such things as a target range, a nature trail, an obstacle course,
and campsite area is stretching the ideal, but these are f. iles one should keep in
mind for the future. Many activities can be practiced on the school lawn or parking
lots. Remember, Ps a program proves its worth in terms of interest and results, a
principal's priorities will likewise change in terms of what he "can" provide.

Budgeting and Purchasing

Program costs can usually be broken down into salary, textbooks, supplies
and other expenses, such as transportation for field trips. As mentioned, the total
program cost is quite variable, depending on the number of students and initial
allocations. Your task is to determine a justifiable budget within initial fund
limitations for planning prioritios and building a rationale for possible program
expansion.

BUDGETING. If you exPected $4,000.00 and only received $40.00 for`your
program's operation, budgeting should depend on examining those objectives
which are most important to meeting the philosophy and goals of the program.
Indeed, this can be a painful operation of elimination, but it does not hurt to have
alternatives in mind before you even start Essentially, pick out those activities
necessary to reach those objectives and decide what can be done with limited
resources. Here is where you may need "Ito rely heavily on fund raising and
volunteer help. Remember that the more interesting activities usually depend on
active student participation=and participation does zot always have to rely on
elaborate equipment.

PURCHASING. The importance of carefully shopping around before pur-
chasing any equipment cannot be overemphasized. Prices and quality can easily
range as much as 70% in recreatiokial equipment. So, in effect, you have to
carefully weigh all the considerations before making decisions.

Purchasing supplies and materials as you go along is the hard way, but often
you will not know exactly what is needed until you come to the activity. A good
accounting system will assure knowledge of exactly where you are in terms of the
original budget and what you can afford. Although the main office will probably
maintain an account for you, Figure 10 gives a standard format to use to help you
keep your own records straight.

DONATIONS. Sportsmen clubs and other outdoi,r organizations can often
be approached successfully for donations of serviceable used equipment for your
program. The success of such an approach will depend on you or others sellingyour
program to them. Let the students help.

Identifying and Training Instructors

Finding an individual who possesses all the knowledge, skill and attitucios
brought out in your curriculum will be pxtrernely difficult. Such persons can ce
found, but most likely an inservice training course will be needed to build up the
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Eivitram TM*

Account Number

Total Appropriation

Unencumbered
Encumbrances

FIGURE 10. Budget Account Sheet
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program. In many situations, a cooperative effort between an "ecology/biology"
oriented teacher and an "outdocir education/recreation" oriented teacher would
provide a moat acceptable approach. A summary of the most desirable character-
istics for an Outdoor Sportsmanship instructor would be as follows:

Enthusiastic and energeticwaling to devote personal time and effort
Competent in both subject matter and teaching metho&
Emulates respect from students
Projects the excellent sportsman image
Certified hunter safety instructor
Vast experience and/or certificiaticn in outdoor sport instructorship
Certified in first aid

inservice training can prove effective if time is spent carefully pm-planning
the class. Many times an inservice session turns out unapplicable to the classroom
situation. To avoid this, the first step involves.writing okkictivea for the course. If
at all possible, it proves beneficial to include the prospectiye participant's input in
determining the workshop's purpose. Send out a "Workskop Suggestion Sheet" to
those who are involved in the program or interested inihelping.

in setting up an inservice program, you first must attain administrative
support and request the necessary funds to acquire resources. One of the most
valuable resources to use is consultant help. One or more highly.qualified individ-
uals can usually be obtainea from similar successful programs at the public school
or university level. Extreme caution should be used in selection of these people
the Outdoor Sportsminship philosophy is truly unique, so ability in teaching pro-

What's your IsochIng crootivity puotiont?
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per attitudes is just as important as competence in skill and knowledge areas. A
worthwhile workshop will be well balanced, utilizing both consultants and inter-
nal expertise, to come up with results to fit your school's individual needs. Here are
some inservice guidelines to keep in mind::

Design the program to train the teachers of Outdoor Sportsmanship
Build participant confidence in their teaching abilities
Provide for information on scheduling and facility considerations
Expose as many useful materials and aids as possible
Cover how to teach attitudes and values effectively. Include the process

and inquiry approach.

Evaluating the Pragram

Evaluation is the step whiich is usually left out of program implementation
but represents a most vital step. Three distinct program components will serve as
indicators as to whether the program should be continued, expanded, modified or
terminated. They are: the program itself (such as the 'activities and resources
used), the instructorship, and the students' progress.

Starting with the latter component, student tests are useless unless there is
some means of determining whether or not growth has occurred as a result of the
program. Theiefore, in terms of skill, knowledge and attitude development, as
outlined in the objectives, ithe value of the course earl be proven if pre-tests are
administered. This will also help you identify where extra effqrts will be needed.
Another advantege litrwith being able to show some students right off that they
do not knOw it all as is sometimes the case with outdoor sports.

Testing methods can include the traditional true/false, fill-ins, multiple
choice and essay exams. Or, imagination -can be put into such variations as
performance tests, like walking through an obstacle course with a simulated
firearm. The true test is what individuals do when they are on their ownso why
not provide self-evaluation check sheets or parent check sheets.

An important part of student e aluation is providing irkentives for succeed-
ing. Design and distribute sportsmanship badges or certificates as a reward for
successfully completing the course.

Students can evaluate the program as well. Sheer numbers may not be a
reliable indicator when the choice is betwesp "Sportsmanship" being offered by

Neato and study hall with Mrs. Blab. Provide students with program evalua-
tion forms. Ask them what they liked and did not like: Encourage their suggestions
and use their input for next year's plans. Ask them to rate specific activitiel used.
rnclude a section on "Instructor Evaluation."

The total program soen develops a picture in the minds of the adminis-
trators. What $hey hear fromparents, students and community members are also'
indicators. Ask them for an evaluation if they have not been in to observe already.
All this input shoiild be documented and used to improve the program. That is the
primary purpose behind an evaluation:
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A Glossary of Educational Terms Used in this Manual

ACTIVITY -"A planned lesaon 'which usually involves the student's active participation.

BEHAVIORAL OBJECTIVE - A specific statement of the expected overt change in student
behavior as a result or participation in a unit's learning activity.

CONTINUUM - 'Au ordered or related sequence of course within the school Curriculum. This
may exist between cottrses within the same grade level (horizontal) or within the
K-12 grade sequence(vertical).

,CURRICULUM A plan for providing sets Cif learning opportunities to achieve broad goals
and related apecific objectives.

GENERAL GOALS - The broader general outcomes desired from the school district's entire
curricular program.

IMPLEMENTATION - The actual carrying out of the educational program.

INQUMY APPROACH - Teaching by poiing questions rather than lecturing and giving
atiswers. This may involve problemsolving by using "real-life" questions as motivat-
ing catalystst

INSERVICE TRAINING - An ongoing proce4s of educating staff members about a,spects of
prograin specifics.

INVESTIGATIONS - An activity which usually involves active student participation in
finding out the answers.

LESSON PLAN - A detailed descriptitiii of the teaching strategy inclusive of objectives,
materials, procedures, and evaluation methods.

NEEDS ASSESSMENT A survey to determine the educational needs and desires of
studenta und patrons.

PROCESS - The methodology used to plan, implement, evaluate and modify the program.

PROCESS APPROACH - A teaching technique with students involved in "real-world"
methods of finding answers. An example would be students designing and imple-
menting an actual public survey.

PRODUCT - The.anticipated student outcomes reaulting from the program.
.

PROGRAM -.The course of atudy put in terms of a curriculum which is designed to meet the
students' needs as described by the goal and objective statements,

PROGRAM. GOALS - 'Also known as subgoals, they are g..neral Statements of expected
learner outiomes resulting from particular program efforts.

RATIONALE - A general statement which identifies the reasons behind the program. This
may also be called Me purpoSe or philosophy.

RESOURCES -.Any materials, person or agency which can either supplement the teacher's
or student's background of be used as part of the lesson.

-

STUDENT-CENTERED LEARNING - Learning with the teacher serving as motivator,
guide, anti facilitator rather than the authoritarian lecturer. This ihvolves active
student participation in a variety of learning activities.

UNIT -A subjEct sub-division within the program or courie as determined by different
,

topics or areas of stutly.
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CHAPTER 5
Invesfigating Wildlife Unit I

Introduction

When developing respect for the out-of-doors, it is necessary for students to
understand the basic principles concerning the interrelationships between the
land, wildlife and man. Such knowledge is necessary for building a well informed
citizenry to help resolve the many issue-centered controversies coacerning natural
resource management. Too often, however, we hear of "authoritative" teachers
attacking resource management practices as being anti-conservation. Or worse
yet, many instructors fail to cover conservation at all. The reason may be a lack of
teacher preparation or background in ecology or wildlife management. This is
understandable due to the many diverse courses required for teacher certificatbn.
For this reason, we are providing a Concept Supplement to help you with teaching
Investigating Wildlife.

Rarely can a teacher find such an accurate condensed version of an entire
subject, such as wildlife management. For easy-to-follow reference, each concept is
subdivided into understandings with given examples and illustrations. Read
through this supplement ci_refully before yoa begin teaching. There may be a few
ideas that even experts overlook.

The vocabulary following the concepts should prove useful to you and your
students. Your classes should knoW the meaning of common terms such as ecology
and environment, so often misused today.

We are greatly indebted to Mr. William R. Hernbrode of the Arizona Game
and Fish Department, and the Arizona Department of Education for granting us
permission to reprint these concepts, understsndings, and vocabulary lists. Credit
is also given to Mr. OZ2 Warback, Michigan Department of Natural Resources and
Mr. John Coultar, Wyoming Game and Fish Commission, for their fine cartoons
and illustrations. Previously copyrighted materials in this section are used with
the authors permission.
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Concepts of Wildlife Management
Basic Concept No. 1 Wildlife is a Product of its Habitat

UNDERSTANDINGS

A. Environment determines the kind of wildlife in a community.
The physical and climatic features of a given area, its elevation, rainfall and
topography, plant communities, microclimates, the chemical constitutents of
the soil, the historic activity of fire, man's use or abuse, glacial or volcanic
actionall of these things and probably at least as many more, help to
determine the species and numbers of wildlife in any community..
A comprehensive description of an environmenteither in your state, or in
any part of the worldwill predict specific types of resident wildlife. For
example, in an Arizona desert we may find a Kit fox. In a similar Australian
desert we find a Dingo. The comparative ecological niche is filled 13y the same
type of animal. This environment allows only its own kind to survive and
prosper. This environment determines the kind of wildlife in this community.

B. Climate, altitude and moisture, interacting with land and water areas,
produce communities called biomes. Each biome has a characteristic
life.
fhe biome is the largest community unit which is convenient to recognize. In a
given biome the climax vegetation is the samein the grassland biome the
climax vegetation is grass (perhaps varied species of grass in various areas of
the biome but grass is the dominant plant), in the chaparral biome brush is
dOminant and in the coniferous forest biome the pine tree is the dominant
species. The dominant plant reflects the major aspect of climate and it also
largely determines the habitat for wildlife.

C. Every habitat has a set carrying capacity.
A unit of habitat has precise limitations and boundaries just as a piece of
farmland has its fenceil boundaries and specific ability to produce.
The farm can produce only so many bushels of corn, bales of cotton or pounds of
beef unless moddied by fertilization, more water, mulching, etc. This potential
remains fairly constant. So it is with a given unit of habitatit can produce
only so many horseflies, fence lizards, kingbirds, bluegills, foxes or deer.
Habitat is the key to populations of any wildlife species and this has a carrying
capacity, varying day to day and season to season, but with precise limitations
at any particular time.

D. The five essentials of wildlife habitat are: food, water, cover, space,
and the arrangement of these in relation to each other.
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We all understand that wildlife needs food, water, and even to some extent,
coverbut to realize that this cover means cover to hide in, cover to travel in,
cover as shelter from the elements, covar for breeding, cover for natal ac-
tivities, and cover for bedding, broadens this understanding considerably.
Another wildlife revirement is space, or elbow room just as for you and me.
A coyote will make the boundaries of his territory just as we fence our proper-
ty. A Cardinal will vigorously evict another Cardinal infringing on his king-
dom. The "territorial imperative" is an important understanding when deal-
ing with wildlife.
The thought that food, water, cover and space must be properly distance.-
related to each other is a new realization to mow -r a. When the water is too
far from the food and the bedding cover is too far from the escape coverthen
the habitat-is not suitable for wildlife. Each species has its own measurement
ofdistance. What might be too far for a porcupine or a squirrel might not be to
distant for a deer or mourning dove. If, in our community, we moved all
bathrooms the the farthest north edge of town, all bedrooms to the extreme
south, all grocery stores to the next county to the east, and the water supply
ten miles west, how many people could live here? This is how it works for
wildlife as well.
Look carefully at the diagrams; they very well illustrate this point.

Poor edge-offset (1 covey) Good edge-effect (6 coveys)

Disttibution of food and cove: is important Ten mots of cover surounding a raid is
moss effective thin s ten-acre square in one corner.
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E. In any environment, one component like water, air, light or food may
become a limiting factor. When these, and other resources are in short
supply, or in excess to the tolerances of au organism, they are said to be
"limiting factors."
When a lake is muddied by erosion on the surrounding watershed, light no
longer penetrates the water to the former depths. Without this light the
microscopic plants ( primary producers) cannot produce the energy which they
must pass to the aquatic insect, to the minnow, to the bass. And so, light may
indirectly be limiting but the real limiting factor to tne bass population would
be the food supply.

F. Wildlife resources are limited in quantity, quaLty and distribution.
Wildlife population levels are determined by quality of habitat. Some habitats
have a higher "carrYing capacity" than others and can support a higher
density of animals of a species than other habitats. The extent of the habitat
determmes the distribution and "total numbers" of animal. Fdi example:
there is more pronghorn antelope in Wyoming than in Arizona and conse-
quently a larger total pronghorn population even though "density" (prong-
horn per square mile) might be as high or higher in Arizona.



G. Regulations, although desirable for good wildlife, cannot substitute
for good habitat, or save a species whose habitat has been depleted or
debtroyed.
There is no substitute for good habitat where wildlife is concerned. Laws and
regulations protecting wildlife from intemperate use or abuse are important
and desirable but will not produce wildlife. (The reduction or loss of a popula-
tion is more quickly and completely done by habitat destruction than by any
combination of hunting, trapping or even deliberate malicious vandalism.)
The species can only by preserved and made to prosper by preservation of the
habitat and improvement of this habitat.

GOOD KABITAT

PRODUCES A WE CAN RENO
WILDUFE ABUMANCE WILDLIFE
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Basic Concept No. 2 Wildlife Species Are Interdependent With One
Another and With Their Environments.

UNDERSTANDINGS

A. Living things interchange energy and matter with the environment
and with each other.
The essence of life begins with light from the sun; and it is continued by the
transference of this energy from sun to plant to animal.
This connecting of energy organism to organism is called a "food chain."
Each orgaaism has its own very specific food chain which may overlap that of
some other organisms. The interlocking pattern of these food chains is called
the "food web" or the "web of life." Through this fantastically complex web
flows the energy and matter, circulating from organism to organism to envi-
z-onment.

B. The comprehension of food chains and food webs is basic to under-
standing wildlificonservation and management.
An elementary knowledge of wildlife is that animals must eat, and t hat their
food must be of a proper quality and quantity. Each living thing, from tin..
micro-organism to Boy Scout, has a specific food chain to supply this neet.

The food chain illustrated here shows only one food of the fsherman. Remove
the fisherman from the scene and it becomes the food chain of the bass.
Remove the bass and what remains is the food chain of the bluegill.
The complexities and interactions of food chains must be understood if we are
to manage and conserve wildlife. For example: a refuge cannot benefit a
species unless it contains the food chain of that species.
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C. Living things are interrelated to each other as demonstrated by a food
web of a given community.
We have learned that each living thing has a food chain. Now we learn that
these food chains overlap and interconnectthat the cottontail is not only
eaten by the coyote but by the owl, the snake, the bobcat, the hawk and others.
'iNie flying insect may be part of a food chain for a skink or a skunk, a snake or a
,-acoon, a trout or a sparrow hawk. Grass may be eaten by rodent, a bird, or a
buffalo.

WEB OF LIFE

D. All wildlife have individual, specific living requirements yet are inter-
dependent with their environments.
Each species of wildlifeearthworm or eagle, chipmunk, salamander, or elk,
has specific needs. specific living requirements. The soil must have a specific
moisture content for the earthworm; specific conditions must exist for the
eagle to build her nest; ground cover must be available for the chipmunk's
scurryings; a transitional availability, from water to land and return, are
necessary to the salamander; and the proud elk loves a muddy wallow during
fly time. Unless these specific needs are satisfied, these creatures would not be
present. These are only some of their involvements with their environment.
In turn, the earthworm may help to aerate the soil of the mountain meadow;
the elk's droppings stimulate the growth of grasses, grasses which hold mois-
ture in the soiland supply food for the elk and other wildlife. Grass seeds
provide food for rodent or a wild turkey who may be eaten by the eagle. So, the
earthworm affects the elk and the elk the eagle. All nature shows this fas-
cinating pattern.
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E. Certain natural processes, generally occurring as cycles, (hydrogen,
nitrogen, carbon, water) influence the interrelationships of living
things and have an effect oulhe physical world.
Both plants and deer receive water from, and lose water to, the atmmiphere. A
deer may obtain some needed moisture frem his plant food and his body
discharges of moisture may be used by another plant.
These internlationships between a deer and its food are only elements in the
aatural water cycle, and this is just one relationship affected by one natural
process or cycle. At another stage of the cycle, water may erode a hillside,
uproot and destroy plants and even drown a deer.

F. Living things respond to their environment.
All living things respond in a positive or negative way to their environments.
When an environment shows increasecrvalue (in reference to this single living
thing) the organism responds by increasing growth, life span, health, or most
commonly, by increased reproduction. In a deteriorating environment the
organism shows stress, starvation, and a reduced reproductive potential.
On a good browse range a mature mule deer doe will annually produce two
fawns, and these fawns will have a good chance of survival. On poor, or
overgrazed range, this doe may only give birth to a single fawn whose chances
of reaching maturity are slim.
Food is only a part of this enviTonment and a parallel reaction will be seen
when other parts of the environment are involved. This environmental qual-
ity may be seasonal; thus a drought, hard winter or range fire may produce a
response in health, reproduction etc.

G. Wildlife resources are vulnerable to depletion in quantity and quality.
They vary in susceptibility to this depletion.
Some wildlife species are more easily damaged than others. Those species who
are very specific in food needs can be decimated by the loss of; or damage to a
food supply. Fish-eating birds are an example: When water is polluted fish die
and waterbirds,starve or migrate. If fish have too much pesticide deposited in
their fatty tissues, the bird's eggs no longer hatch. Either way the bird
population is reduced.
Coyotes, for an opposite example, are opportunists. They can and will eat
carrion, rodents, deer, insects or fruitdepending on availability. And if all
P1Re fails, they will raid your garbage pail or eat your cat. A coyote population
if not very susceptible to depletion.

i. Species and environMental factors interact to keep animal populations
in bajince with the community.
Some species of wildlife compete with other species for food, space or other
needs. Some species of wildlife are neutral in effect upon each other, still
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others are mutually beneficial, or one may benefit another without hai m or
help to itself. Some species are parasitic upon another, or predaceous. (The
predator kills for foodthe parasite lives upon the host usually without
killing.) Each of these ariations have important effects upon one or both of
the species.
A javelina may compete with a coyote for cactus fruits, and a badger may dig
for the satne rodents that the bobcat nightly stalks.
A zebra-tailed lizard and a Gila monster may have a completely neutral
relationship.
The prairie dog supplies food for the black-footed ferretand yet, without the
ferret to control his numbers, he would soon overpopulate his towns and
rampant disease could exterminate him. So the prairie dog and the ferret are
mutually beneficial.
A smart coyote may follow the luMbering badger and watch his laborious
digging for rodentsand catch those rodents that escape the badger's grasp.
So, the coyote benefits from the iiadger's efforts.
So too, environmental factors such as water, light, moisture, and temperature
working together, also affect and control wildlife in complex ways.
The Spadefoot toad reappears for his nuptial ceremonies and reproduces his
kind only with the summer rains.
The temperature controls the hatching of the brook trout or leopard frog
eggtemperature and moisture working together create the humidity neces-
sary for a quail egg to hatch and the lengthening hours of daylight trigger the
nesting of the wild turkey. This endless chain of reactions to other species and
to environmental factors constitutes an endless and fascinating study.

I. The addition or removal of a species from the community may create
harmful or beneficial reactions in the environment.
Quitobaquito is a desert stock tank fed by a spring on the Organ Pipe National
Monument in Arizona. This small body of water contains a remnant popula-
tion of tiny one-inch fish called the desert pupfish. This is the only known
population of this particular fish in Arizona and perhaps anywhere. Recently,
someone introduced another small fish, the western goldenshiner, to these
waters. The shiner is a larger, more active competitor for food, cover and space,
and may very well supplant the endangered pupfish by simply crowding it out.

Quitobaquito had to be drained and treated to remove the threatening shiners
in order to preserve the endangered species. Here the addition of a species
endangered the native species.

Some Arizona lakes have excellent plankton growth, a good aqU6tic insect life:
but the next step up the food chain (which is minnows), was inadequate. There
were no small native fishi to fill this niche in the food chain.

Fisheries biologists (after careful investigation and evaluation) introduced the
threadfin shad to these lakes. The shad is a small silvery fish which is very
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prolific and seldom gets more than four or five inches in length. This introduc-
tion greatly improved the habitat for largemouth black bass, a species much
desired by fishermen. Bass, with this addition to their food chain, increased
growth tremendously. A year old bass once weighed about three-quarters of a
pound. Now, yearly bass nearly double that weight. The addition ofa species
aided the native fish.

So we see both plus and minus figures when we introduce an exotic organism
to the environment.

Basic Concept No. 3 Wildlife Populations and Their Environments Are
Not Static But Are In Constant Change.

UNDERSTANDINGS

A. Succession is the gradual and continuous replacement of one kind of
plant or animal by another, and is characterized by gradual chang-
es in species composition.
When plant succession begins in a burned-over western U.S. forest, plant
replaces plant; grasses and weeds to brush or chaparral, to aspen, to pine or
Douglas fir. As this plant succession occurs there is a parallel succession of
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animal life-Loiice and gophers, to deer, to squirrel. Insects and birds are
included in the patterr grasshoppers and horned larks in the grass; certain
beetles and thwhees .and- bush tits in the chaparral; tent caterpillers and
Downey woodpeckers in the aspens and bark beetles and Stellar's jays in the
forest.



These are simple examplesthe presence of each of these animals helps
establish a habitat for some predatory species which depends upon them, in
part, for its livelihood.

B. Changing environment affects living things and the more specialized
an organism becomes, the less adaptable it is and the less able to
survive this change.
'S viro n menta1 changes, from whatever cause, have dramatic effects upon all
living things. Some are affected more severly than others.
F.r exam*, overgrazing by livestock in the late 1800's.changed the habitat
of the Masked bobwhite tor such an extent that this bird became extinct in
Arizona. The change in etiVironment occurred over a very few years and this
bird could not adapt so qMikly. Gambel and scaled quail were obviously more
tolerant of these changes caused by overgrazing and continued to exist or even
prosper. When the changeS are gradual,species adapt or evolve-in adjustment.
Those which cannot becoine extinct. So, we see that environmental changes
are not all detrimental. h would depend, in this case, on whether you were a
Masked bobwhite or a qambel's Quail.

C. Given sufficient natural resources, a population will continue to in.
crease in bize unless some limiting factor is imposed.
If a pair of quail, in excellent habitat, raise a dozen young a year, it would not
be long until we were knee-deep in quail: But we are not knee-deep in quail
because other factors than the supply of food, water, cover, and space are also
involved. Such thii g: as accidents, disease, and predation keep this quail
population from §ursting its seams. The excellence of the habitat and the
reproductive potential ethe birds tend to increase the populationbut the
effects of acciitnts, disear';&, predation (hunting is part of this predation)
exerts a downward pull and prevents the population from reaching its theoret-
ical maximum. Many species reach a "saturation point" where social strife
sets the ceiling they themseKtes will tolerate. So there is a social limit to
density. But it is important to realize that no combination of factors ever
occurs which enables wildlife actually to reach this maximum.

D. Living things tend to produce more of themselves than their habitat
can support.
The reproductive capacity of wildlife is completely astonishing to the unin-
itiated. The fact that one pair of quail, if entirely unmolested, in an "ideal"
environment, could become 1,(24 quail in three yearsor that a pair of
pronghorn antelope, in spite of breeding once a year and averaging only two
fawns, would increase to ten antelope by the end of the third year is startling.
A mature female black bass may lay over 20.000 eggs in one year. A
whitewinged dove may lay only two eggs per nesting but may nest three times
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in a summer breeding period. The reproductive potential of many inseciS is
legendary. . . V

Sawe see that the potential production of organisms would soon inundate the
habitat,zthe lake would overflow with bass and the desert would be crawling
with quail. In the great scl3eme bf things, thie mass production is planned to
offset the numerous factors I hat t4nd to repress increase.
Creatures which are heavily preyed upon, ltke the cottontail rabbit, are more
prolific than others. All prey species ha e high breeding potentials; this
presupposes some natural means to disposJ of.the surpluses.
Factors of pr tion, starvstibn, aisease, accident, poor quality food, habitat..
destruction, : . . the encroachment &civilization all subtract a heavy toll from
this production. The tieed'of an animal to control a given amount of territory,
to "?wn" a homesite, can limit a population as Well. If and when one or more of
these factors is partiallinullified, a population increase can be expected, to be
folloired sooner or latex by a larger mortality which corrects .the balance once
more.
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'Basic Concept No, 4 Wildlife Is A Renewable Resourcie

A
UNDERSTANDINGS

a 4

A. Wddlife is consideked to be a public resource.
Wildlife, by law, is property of the "state," which, of course, means that it
belongs to the people. This originates with the Constitution and "States'
Rights" where states u ere givenjurisdiction over wildlife, except for migrato-
ry species such as waterfowl which are reKulated by a treaty actwith Canada
and Mexico'. Even here the state his control within boundaries set up by the
treaty. .

B. Wildlife is not iiiimortal and cannot be stockpile&
Most species have short life spans-and tremendou's pilfttential to reproduce. A
rule of thumb could be; "the larger the animal the lonker the life span and the
smaller t.he reproduction capacity,' In smaller species there is an annual cycle
of increase and loss whittbre call "the annual tUrnover." In birds, like quail,
for exam*, this popuTatfon will increase 250 percent in the summer, and
decrease to the starting ntimbers again by the following spring. This is the
normal cycle of the population: In January-300 birds, by July-1,000 birds,
and by the following January-300 birds again. Thus, we see tilt a high
production rate always indicates high mortality or turnover.

C. Not all resources are equally abundant.
The wildlife resource, as we have already learned, is based upon the available
habitat and its quality for that specific species. Thus, while we may lulu good
populations of grasshoppers, we do not necessarily haystood populations of
quail or javelina.

D. Natural resources can be managed to eitend their value.
Perhaps the best known example of this is the harvesting of timber on a
well-managed forest. Timber is cut ana made into lumber, and new trees are
replanted or allred to reseed into the area Lor some future harvest.
Many people do not recognizithat this is equa y tt-ue of the wildlife resource.
A certain part of wildlife populations can ba annually harvested without
damage to the resource. A given unit of land that is control harvested will
produce several times as much wildlife as ar unharvested area over a period of
years. (Nature abhors a vacuum and wher one animal is removed it leaves
room for another to take its place.)
Proper management of their resource can produce wildlife ,for use tilts year,
and the next and the next, without dipping into the "seed stock."
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E. Harvesting an annual surplus of wildlife can be an important part of
management.
Large herbivores (deer, elk, etc.) have the capacity to destroy their habitat
when populations increase beyond the carrying capacity of the range. Man,
having removed the grizzly, the yiolf, and i:Kluced lion numbers, must now
take the place of these predators and remove an annual surplus in order to
prevent this destrtiction. Animal numbers can increase rapidly on a good
habitat, but the habitat, once damaged, is slow to recover.
Small game, such as quail and rabbits, have a tremendous reproductive
potentialand an equally large annual mortality. Man can well afford to
harvest a share of this annual mortality, rath?r than letting disease, starva-
%ion, accident, etc., take their toll. Again, mau inserts himself into the scheme
of things and takes a share, which in this case would have been lost anyway.
Wildlife cannot be stockpiled.

It is necessary to harvest big game in order to protect habitat, but it is also
desirable because a man's benefit from the harvest. With small game the
harvest is'not necessary, but is very desirable and a valuable resource. And
equally important, mOnies from hunting fees pay the game management and
protection cost for all specieseven the unhunted.
Hunting does no more than utilize a part of the annual fall surplusa surplus
that will not-survive the winter, whether hunted or not.

F. Only non-consumptive use of our wildlife resource is advocated by
some groups.
nere are people who object to the killing of any animal. Their objections are
entirely philosophic. They feel that, because man no longer needs to hunt for
food, he should not hunt. This philosophy objects to the ilarvest of wildlife for
"sport" or recreation.
Some of these groups accept hgrvest as a necessity of good wildlife conserva-
tion, but feel that the harvest must be by professional wildlife managers, not
by hunters.
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G. Public agencies such as your state's game and fish department and the
U.S. Fish and Wildlife Service are charged with the responsibility of
wisely managing the wildlife resource.
Usually we consider that there are five basic steps to this wildlife manage-
ment. These are: Inventory; an understanding of what species are in the unit
being considered and why they are there (habitat evaluation). Census; some
determination of numbers in the population (how many eagles are there?). A
yield determination; how much is produced, what is the productive capacity of
the area for each species? A diagnosis or interpretation of thesefactorsreally
a careful evaluation of the resource and its potential. And lastly, some controls
and manipulation of the resource. This could be a total protection for an,
endangered species, very limited harvest of a small population, or an intensive
reduction of a herd that threatens its own habitat. This control would also
include activities to improve habitat for species. These are the basics, but
wildlife management is much more complex than these simple statements.

H. Wildlife is a resource that largely pays for its own management via the
fees obtained from its harvest.
In most states, all monies to manage, protect, conserve, or benefit wildlife,
come directly from the hunter and fisherman. His licenses, his sporting goods
taxes, and the fines he pays when he breaks the law, pay for research into new
management techniques, protection of all species (not just the huntable or
fishable), preservation, reclamation, and improvement of habitat, wildlife
conservation education, reintroduction of species, in short, all wildlife work
done by the agency which by law is charged with these duties.

Basic Concept No. 5 Man Is, and Has Been, An Important Factor Affect-
ing Plant and Animal Succession and Environmental Processes.

UNDERSTANDINGS

A. Increasing human populations and technologies require space and
activities often inimical to wildlife.
We are all familiar with the predictions for human populations and have seen
and felt the dramatic increases. But most of us are not cognizant of the
tremendous effect this has on wildlife, through the destruction, alteration or
division of wildlife habitat.
The greatest threat to wildlife worldwide is man's activity in development.
When a city expands, when a highway is built, when forests are logged, when
livestock is grazed, when crops replace virgin land, wildlife is vitally affected.

A freeway only occupies about24 acres of wildlife habitat per milebut more
important than the acreage is the division of the piece of land. This may
separate the water from the food or shelter for a specie,i and so eliminate the
entire square mile as useable habitat. Look back at the diagram in Concept
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No. 1D. Imagine a highway superimposed diagonally across this map. What
would this do to the quail in the area?
Impose other activities on the diagramthe results are the samewildlife
habitat is eliminated.

Mucliof what modern man does in his struggle for "progress" is detrimental to
wildlife. But if man cares endugh, some compensation can be made, some
mitigation of this habitat damage.
This we must door wildlife will contintle to lose.

R. The use made of one resource will affect another adversely or benefi-
cially.
The use of one resource may have important effects upon another . These
effects can range from highly beneficial to seriously detrimentalbut there is
eff -ct.

When a forest is logged, an understory of grass and forbs, brushy plants and
young trees revegitate the opened areas. This change of habitat may be highly
beneficial to deer (on a short-term basis). But if we look at the needs of
woodpeckers or squirrels, the habitat kir them has been damaged if not
eliminated by this actitity. This in only one example, but it illustrates conflict-
ing effects of man's manipulation of the earth.
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C. Wildlife populations are decreased by many of man's activities.
Alinost everything man does has an effect upon some species of wildlife. The
effect may be beneficial or detrimental, but too often it is the latter. Some of
this damage to wildlife is because man does not care, but niost of it is unthink-
ing and unknowing.

The important thing to understand is that not all of this loss is necessary.
Damages can be mitigated and alternatives can be taken which are less
harmful to wildlife.
We abuse our land in many ways: strip and open-pit mining, overgrazing,
careless road construction, poor farming techniques, misplaced housing
projectsthe list is endless. But it is unnecessary to damage our environment
to this degree.

When a highway is built, it is commonly built the shortest, most economical
way. Me..iy times this unnecessarily destroys wildlife habitat. There is more
thlin the shortness of the route and the economy of the moment to be consi-
dered. Today's savings can be `omorrow's loss.
When man farms, he must protect his crop against depredation from insects,
so he applies pesticides which damage nearly every animal organism they
contact. Different techniques of farming can alleviate this problem and less-
en the need for pesticides. Other chemicals can be developed that are less
dangerous to the environment.

In Europe, strip mining is donebut with careful attention to returning the
land to its ability to produce other values when the mining is completed:
Overgrazing can be prevented by careful balance of livestock (and wildlife)
numbers against the productivity of the range. ',loads and highways can be
designed to have a less disruptive effect upon the countryside. Poor farming
techniques can be improved and subdivisions can be placed on lesser value
lands. Some of these things will cost you and me a little more moneybut will
give us and our grandchildren and wildlife a better environment. We cannot
afford not to pay these increased costs.

D. Depletion of a wildlife resource can be slowed or halted by protection
of habitat, by p:oviciing new habitat, or the improvement of existing
habitat. The development and adoption of alternatives in habitat use
is also most important.
The basic key to greater wildlife numbers is the protection of habitat, the
improve. ent of existing habitat or the creation of new. Such improvement
might be reseeding, development of new waters, reductions of certain plant
speties that are competitive with better wildlife food species, etc.
Other forms of management might include reduction of competing species
(feral burros or livestock), control of disease, predator control, controlled
harvest, establishment of refuges or resting areas, and the changing of land
patterns.
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An alternative to a to.tal clearing project or the re-channeling of a waterway;
an alternative to a freeway; an alternative to a certain pesticide, herbicide or
fertilizerthew considerations must be made, and they will aid wildlife
greatly.

E. Man has at hio disposal tools and knowledge to change his environ-
ment to bettei 4;i -worse. Wildlife is an end product of his wise use
of land and water resources.
While there is still much we do not know about our natural environment and
the interrelationships within it, there is much we do understand. We know
and understand enough to be able to substantially reduce the habitat and
environmental destruction we have already done. And we know enough to
prevent or mitigate much future damage.
Man has produced the tools of destruction: the bulldozer, the dragline, the
dredge; and these same tools can be the tools of reclamation and repair. Tools
that can drain a lake or level a mountain, can create a lake, or terrace a
hillside to prevent erosion.
The combination of his increasing knowledge and his capacity to manipulate
the world around him allows him to change his environment almost as he
pleases. He must accept the risk of such activities and must recognize that
these actions 'mist be limited and controlled by the possible consequence.
Every act of man which can react upon his environment must be evaluated
and accepted or rejected only after a careful consideration of the consequences.

F. Wildlife has many values to man and is a most valuable resource in the
United States. Man cannot live without wildlife.
Man's relationships to wildlife have changed over the past hundred years, but
not his dependency upon their values. A deer or a beaver was once an impor-
tant addition to his way of life; now it contributes food and fiber as a secondary
importance. Recreation has become the major reason for hunting. But man's
dependency upon wildlife has not changed. He needs the spider's control of
insects, the pollinating efforts of butterflies, tbe rodent control activity of the
bullsnake, the seed scattering of birds and p&haps even the rooting of the
javelins, disturbing the earth and allo .-i.rcz percolation of scarce rain and
assisting the generation of seeds. The eiirthworm, the dung beetle, the wood-
pecker and the carpenter ant all play an .mportant part in man's environment.

G. Adequate wildlife conservation practices depend on a knowledge and
appreciation of natural laws and the application of knowledge from
many disciplines. These practices also require long-range planning.
To adequately manage wildlife, one must have an intnaate knowledge of the
life historYof the animal. One must understand population dynamics, ecology
of the area, understand the relationships of species to species; know the plant
life, its productivity and potential. These knowledges come from study in
many fields and from practical experience in the field.
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All of this and much more, combined with careful, long-range planning is
needed to produce proper and careful management of a resource.

H. Man has a moral responsibility for his environmental decisions. The
responsibility for preservation of the environment lies with the indi-
vidual, the community, the state and the nation.
Man, being the only animal capable of completely destroying the environment
for himself and other organisms, and being the only animal capable of mitigat-
ing this damage or repairing it, has a moral responsibility to reduce his impact
upon the world in which he lives.
An important part of this complex problem is, of course, man's exploding
population. Just a century or two ago, there was room for all, sufficient
resources for man's needs, and plenty of space and resources left for wildlife.
Today man's numbers crowd wildlife and man's increasing demands for re-
sources severely reduce wildlife habitat, deprive animals of food, water and
shelter, and cast a blanket of polluti on over our earth. All this makes it
increasingly difficult for wildlife to prosper or even to survive. A major u'kder-
t.anding should be that man must reduce his own numbers to comply with his

habitat. A quality existence can be achieved only on an understocked habitat.

A land ethic must become a part of each person's way of life. We must each_
realize that land, and all that lives upon it or acts upon it, is not ours to own, to
use and abuse as we see fit. Each must recognize that he is only in stewardship
of these resources. They are ours only temporarily,--to use, and care for, and
pass on undiminished in quantity and quality. As we make this an individual
way-of-life, it will becoine goal, and poliy and law for community, state and
nation.
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A Selected Ecology Vocabubiry

ADAPTED-ADAPTATION - The process of making adjuAments to the environment.
Forests develop only where soil types, moisture and sunlight are balanced to the
proper degree. Desert plants have made actjustments so as to be able to live under
intense sunlight, on poorer quality soils, and with a much reduced water supply.

AERATE - To supply with air or oxygen. To supply the blood with oxygen as is the function
of lungs. To supply running water with additional oxygen as when a stream runs over
falls or rapids, or when wind creates waves on a lake.

AQUATIC - Growing, or living in, or frequenting water.

BIOME - A large geographic area with somewhat uniform climatic conditions. Over a
period of time certain plants have adapted themselves to live under these conditions.
These plants are dominant in this biome and the biome usually, gets its name from
one of these dominant plants, i.e. the Forest biome, the Grassland biome, etc.

BROWSE - A general term, commonly used in wildlife management to signify leaves and
' twigs of brushy plants utilized by dek2r, elk, or cattle as food.

BOUNTY - A reward or payment for removing certain species of animals felt to be harmful.
This action is slowly going out of practice.

CARNIVORE A meat eater.
CARRION - Refers to dead animals or parts of dead animals.
CARRYING CAPACITY - The ability of a given unit of habitat to supply feed, water, cover,

and necessary space to a wildlife species. The largest population the unit can support
on a year-round basis, or during the most critical season. Varies throughout the year.
This lumber varies from year to year, dependent on conditions within the habitat
,iuch as rainfall, competition from domestic animals, etc.

CLIMAX - The final stage of plant or animal succession. When environmental conditions
have been stable long enough for an area to d, velop a cemi-permanent biome. Rock
crumbles, pioneering plants begin to grow in the sandy soil; as they add mulch and
humus, other plants follow-from grasses to shrubs, to pine forest. If climatic condi-
tions and soil types are proper, the climax species could be the pine forest. Animal
types would follow this pattern of succession, ending perhaps with squirrels, por-
cupines and Stellar's jays as:climax species.

COMMUNITY - An association of organisms, plant and animal, each occupying a certain
position or ecological niche, inhabiting a common environment and interacting with
each other.

CONIFEROUS - Refers to cone-bearing; a coniferous forest is one composed of pines, firs, or
spruces.

CONSUMER - The first part of an ecosystem is the non-living substance, the second part
consists of those organisms which are called "producers" or food makers, part three of
this system is called the "consumer" because it utilizes the producer for its food. It
may in turn be used as food by a secondary consumer. A rabbit is a primary consumer.
A fox would be a secondary consumer.

COVER - The vegetation, debris, and irregularities of the land that provide concealment,
sleeping, feeding, and breeding areas for wildlife.
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DECIDUOUS - In reference to frees-those that annually shed their leaves; regai-ding ani-
mal teeth-those commonly called "milk teeth." .

DECOMPOSER - Those organisms (bacteria-fungi) which convert dead organic materials
into inorganic inateriala

DEPREDATION - The act of preyiLg upon; usually used in relation to wildlife damage to
man's =pa or animals.

DIURNAL - Active by daylight; the opposite of nocturnal.

ECOLOGY - The study of the relation of organisms or groups of organisms to their envi-
ronment.

ECOLOGICAL NICHE - That special place in a community which can be occupied by an
organism. Where an organism lives, where it gathers food, where it seeks shelter.
Who are its "friends and enemies," what does it give to the community, what does it
take from it? These determine the "place in society" of this organism.

EDGE EFFECT - The tendency of most wildlife to concentrate atS:he edges of two adjacent
vegetative or land use types. Where deer, for example, concentrate in an area where
brush land and meadowland meet because of the nearness of food and shelter pro-
vided by the edge.

ENVIRONMENT - The total of all of the surroundings; the air, water, plantlife, human
elements, wildlife-all that has influence on you and your existence. Both physical and
biological factors are included.

ESTHETIC (AESTHETIC) - Relating to or dealing with the beautiful. An eEthetic value
relates to the value placed on beauty.

EXOTIC - In conservation language this refers to a foreign plant or animal that has bz-en
introduced into a new area.

EXTINCTION - The act of removing from existence. An animal facing extinction is one in
danger of vanishing from our world.

FERA Used in wildlife as referring to domestic animals gone wild, i.e., burros and "wild"
horses, cats, dogs, and swine.

ORAGE - Refers to vegetation taken naturally by herbivorous animals, both wild and
domestic.

FORBS - Refers to weeds and herbs; low-growing ahnual or perennial herbaceous plants.

HABITAT - The complex of soil, water and plants in which all wildlife exists. It is the "life
range" which must include escape cover, winter cover, food and water, cover to sear
young, and even cover in which to play.

HERBWORE - A plant eater.

INSECTIVOROUS - Refers to insect eaters.

LICHENS - Algae and fungus growing together in a symbiotic relationship. (Symbiotic:
mutually beneficial in this case.) (See mutualism.) They form structures growing on
tree bark and rocks.

LIMITING WELFARE FACTOR - A factor in the environment (a necessity of life) that if in
some degree is in short supply for the number of animals present will restrict the
population growth.

MICRO-CLIMATES - The climates of specific small areas are called microclimates. Micro-
climates are the tiny contrasts to the general climate of the area. A deep narrow
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shadowed canyon-cool and damp-might be a microclimate within a desert mountain
range. The shady side of a huge boulder, or the area immediately surrounding a tiny
spring would be classified as microclimates.

MICROORGANISM - An organism microscopic in size; can be seen only through a micro-
Licope.

MUTUALISM - A close association between two different species whereby each species
derives wile benefit. The Yucca plant and the Yucca moth each benefit from their
relationsh 41.

NOCTURNAL - Active by night; the opposite of diurnal.

PARASITE - An organism that lives in or on another living organism to obtain its food.

PREDATOR - A consumer that kills another living organism and eats it regardless of
whethu it kills it before or during the eating process.

PRODUCER - An organism that is able to make its own food and is eaten by other or-
ganisms. Green plants are the most important producers.

SCAVENGERS - An organism that habitually fs on refuse or carrion. A coyote is a
part-time scavenger, a dermestid beetle is a full-time scavenger.

SUCCESSION - The orderly, gradual and continuous replacement of plant or animal com-
munities by others.

"TERRITORIAL IMPERATPv E" - The instinctive compulsion to gain and defend a territ-
ory. Many zoologists believe this drive to be more compelling and persuasive than the
sexual urge.

WATERFOWL - Water birds, usually ducks and geese, but includes shore and wading birds
also.

WILDLIFE As discussed in this manual, it pertains to all free-living animals.
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I. Wildlife is for Everyone
A. Variety of interests

1. Aesthetic
2. Economic
3. Scientific
4. Recreational
5. Ecological

13. The relative importance of
these different uses

IL Wildlife Characteristics
A. Visual observation

1. Species
2. Sex
3. Age

B. Signs of wildlife
1. Anirnal droppings
2. Tracks
3. 'Animal homes
4. Other signs

C. Wildlife life histories
1. Life span
2. Reproduction

characteristics
3. Food
4. Range
5. Unique habits

D. Wildlife sounds
1. Waterfowl
2. Other birds
3. Large mammals
4. Predator calls

E. Unique wildlife
1. Famous stories
2. Common "wives' tales"
3. Recori-breaking wild-
life

Topic Outline

Curriculum Lesson Ideas

III. Wildlife Ecology
A. The organism

1. Population
a. Growth
b. Regulation

2. Habitat
a. Limiting factors
b. Competition
c. Carrying capacity

B. The community
1. Food pyramid

a. Producer
b. Consumer

2. Food chain
1. Ecotones
2. Food webs

IV. Wildlife Management
A. Nature of management

1. History
2. Philosophy

a. For the public
b. Agency responsibility

3. Management dilemma
a. Extend value of

natural resource
b. For which purpose is

value to be extended
B. Management technique

I. Habitat evaluation
a. Presence
b. Food
c. Cover
d. Space
e. Condition

2. Population studies
a. Census

(What's there?)
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b. Production potential
(What will there be?)
1) Age

determination

C. Control
1. Laws and regulations

a. Reasons for
b. Types

2) Sex
determination

1) Seasons
2) Limits

3. Manipulation of 3) Restrictions
animals and habitat
a. Refuges
b. Stocking
c. Habitat

restoration
d. Hunting

2. Enforcement (Wildlife
Conservation Officer)

Topic I. Wildlife is for Everyone

OVERVIEW
Any management effort is less effective when the supportive public is torn

between conflicting interests. Wildlife management often falls into this situation.
Without mutual understanding of opposing viewpoints regarding wildlife,

it becomes unlikely that anyone's interests will be met. It is ironic since all groups
share a common goalthe perpetuation of wildlife.

The purpose of this short topic is to expose students to the variety of
interests people have in wildlife and to identify the common elements of each.
Students will respect other people's interest in wildlife. If we can unite under
common objectives rather than amplify these differences, greater progress can be
made toward preserving our wildlife resource.

GENERAL BEHAVIORAL OBJECTIVES
The student will be ably: to:

Objective A: Identify the variety of interests people have in wildlife.

ACTIVITIES:
A-1
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WILDLIFE FOR EVERYONE
Ask students to make a list of as many different uses for wildlife as

theY can think of. Be sure they include such things as economic and
ecolog;c.. After each one, have them provide at least one example of such a
use which relates to your area. Compare these individual lists and exam-
ples and discuss the differences.
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A-2 VESTED INTEREST GROUPS
Ask students to list all the possible groups of people in your com-

munity who have interests in wildlife. Include such groups as sport clubs,
garden clubs, Sierra Club, Audubon Club, travel clubs, etc.

Invite mambers of these groups into class or drop them a note
asking them what they do to help the future of wildlife.

Objective B: Understand the relative nature of different wildlife ,ises.

WHATS THAT ANIMAL WORTH?
Have each student select a specific animal cfnnmon to your area.

You may want to assign animals to students to ensure that a variety of
species are covered.

Ask students to provide as many specific uses for their animal as
possible. For example, an elk has commercial, recreational and ecological
uses.

After completing these lists, have them read their ideas to the class.
Now, ask them to rank all the animals described from most important to
least important. Compare lists and discuss the relative nature of a specific
animal's "worth." How does this make man agenient difficult? Will we ever
be able to resolve such differences?

Topic IL Wildlife Characteristics

OVERVIEW
Ethical conduct or sportsmanship is based on knowledge and understand-

ing. (Knowing about an animal helps develop respect for its habitat requirements
and its instinctive habits and traits.) Too often the wildlife that is sought in sport
becomes secondary to the cause.

A hunter who genuinely appreciates an animal should live ly the rules of "a
fair chase" and "clean kill." Likewise, the sincere nautralist will avoid disrupting
the habits of animals he views. In either case, we are talking about having respect
for the animal.

APPROACH
1 here is mo,-e to experiencing wildlife than simply seeing animals in their

natural state. The keen observer uses all his or he: senses to discover the animals
present, andtotal awareness is essential if we are to interpret wildlife as including
all animal species from insects to large mammals.

Teachers should attempt to "sensitize" their students to the presence of
animals. The best approach lies with challenging students to discover the 1.iany
aspects of wildlife. If care is given to technique, ultimately you may produce a
classroom of sincere "wildlifers." With this goal in mind, enrich the movies, the
identification sessions and life histories with relevancy and excitement. Go out of
your way to locate those resources which will do the job effectively.
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GENERAL BEHAVIORAL 01JECTIVES
The student will be abl..! to:

Objective A: Identify wildlife by visual observation.

ACTIVITIEA:
A..1 A WILDLIFE NOTEBOOK

Have each student develop a notebook that will include driwings.
photos or magazine pictures of common mammals, birds, reptiles and

r.`

WNW* photography can ba exciting
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amphibiaig of the local area. It is suggested that at least one page be
devoted to each species so that information on the species name, siv,
description, life history, etc., may be included with the pictures. Teachers
can prepare a standard "fill-in" sheet for use with the notebooks.

APINIONIMMINMINI

'WILDLIFE UFE HISTORY FORM SHEET

ANIMAL NAME

HABITAT REQUIREMENT

MAIN FOOD

BREEDING

SEASON

LITTER/CLUTCH
- SIZE

NO.
UTTER/YEAR

MISC.

LEGM, ETC.
-t.:7--10, ,a.M.M11.

A-2 AN OBSERV4TION POST
Build a wildlife observation blind in a marsh, pond, or on a game

trail. Photograph the animals. Record data about your sightings. Include
the species name, time, location and habits. Make a series of charts to
cover a span Of time. Note differences and similarities between species.

.A-3 WILDLIFE FLASH CARDS
Paste cut-outs or photos on index cards with animal names and

characteristieg on the back. Test each other on identification ability. Thi.
same might be done with slides dr filmstrips. Age and sex determination
can be accomplished with this tpethod also. The recorded animal sounds
can provide excellent material for a quiz. If you dorit have your own
recordings, make up a quiz for local birds from a commercial bird call
record (Also, see Aetivities D-1, D-3).
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Objective B: Recognize Wildlife Signs

B.1 A TRACK COLLECTION
Using a reference book such as Peterson's A Field Guide to Animal

Tracks, by Olaus J. Murie, reproduce the tracks of animals common to
your area on x 5 cards.

Follow up by searching for actual tracks in the field. Keep a record
of species, their size, direction, location, etc.

13-2 THE PERMANENT TRACK-AN ANIMAL CASTING ACTIVITY
Directions provided on page 61.

13-3 WHO GOES THERE? SEARCHING FOR ANIMAL TRACES
An outdoor excursion would enable one to collect photographs or

drawings of other wildlife signs besides footprints. These would include
gnaw marks, droppings, homesites, food remnants, etc.

It doesn't take much to locato minute traces of an animal's presence.
To attune the senses to animal indicators, set up a micro-trail which
students can crawl through to find animal sign. Insect traces, bird drop-
pings, a feather, some hair, a mole tunnel, and the like test for alertness.
The one who identifies the most sign wins.

B-4 SNOW TELLS ALL
Conduct field trips after fresh snow along a fence row, in a woodlat,

marsh or pond. Record tracks seen with a Polaroid camera, and idcntify
later using reference material.

Objective C: Lnderstand that the life histories of different animal species are
unique.

C-1 THE MEDIA APPROACH
Using the best movies, filmstrips or wildlife books available (as in-

dicated in the Reference List, page 74 ) students should complete a variety
of life history form sheets prepared by the teac r r. (See example form
sheet on page 59.)

C-2 AN ANIMAL HISTORY BOOKLET
As individual projects, have students collect pictures, bits of infor-

mation and natural objects of their favorite wild animal.
For added incentive, display these booklets in a school showcase or

in your room.

C-3 NATURAL HISTORY TRIVIA QUIZ GAME
From the information gathered so far, a selected class member

gives clues, one at a time, to the class. The first member who correctly
identifies the animal wins and is next to give out the clues.
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Directions for Activity B-2
Investigating Wildlife, Topic II, B-2

THE PERMANENT TRACKAN ANIMAL CASTING ACTIVITY

Time: Depends on location and number of an imal tracks to be taken.

Material= Tweezers, can of pressurized shellac or plastic coater, long
strips of construction paper of about 2' and 4" widths,
plaster of paris, plastic mixing bowl, water, Vaseline, loack
poster paint, and paper clips.

Purpose: Considerable information about wildlife in your area can be
obtained by "reading" animal tracks and preserving them
in plaster. Not only does such as activity arouse interest relat-
ing to animal habits in general, but it also brings to view the
many aspects associated with the skill of stalking wildlife.

Pre-activity Start by asking students where tracks might be found for
discussion: certain animals common to your area. Ask students to list the

information needed to determine what an animal's particular
activity was at the time the track was made. Use these lists
for developing a "track information observation sheet."
Information to be considered might include: .the animal's
direction, speed of travel, rate of animal's speed, other associ-
ated animal signs, track specifications (size, number of toes,
depth, age of track, etc.), and surrounding habitat.

Procedure: 1. Clean the track to be cast by picking needles, leaves and
the like out with tweezers.

2. Spray track with shellac or plastic coater.
3. Encircle track with 2" wide cardboard strip and secure

with paper clip. Press the cardboard into soil firmly
enough to allow for about an inch thick mold to be poured.

4. Prepare plaster of paris in mix irg bowl by adding water to
about a pancake batter consistency.

5. Pour plaster of par is rl :xture over track and allow it to
harden.

6. Lift east. Remove cardboard nwiding. Clean off sand and
debris carefully with pocketknife. Coat cast with Vaseline.

7. Surround casting with a 4" wide cardboard and again
secure with r iper clip.

8. Pour a new batch of pl aster of paris level with top edge of
cardboard mold.
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ollow-up
uggestiong:

9. Separate the two layers of casting when hard. Clean
Vaseline from track and smooth again with knife blade.

10. When cast is completely dry, paint the side of track w iti
black poster paint.

Students should have track information cards for each track
cast. When a number of tracks have been collected, identifica-
tion quizzes may be used to test the "experts." A comparison o
tracks from different locations or over a span of time from the
sama location may prove interesting. Labelled track collections
mounted on masonite boards make such observations much
easier. Whatever your follow-up involves, be sure you have in-
cluded a final discussion of the variety of information tracks
"tell" as mentioned in the Pre-activity Discussion.

Objective D: Recognize wildlife by sound.

D-1, WATERFOWL CALLS
Invite a duck or goose hunter to class for a demonstration of differ-

ent waterfowl calls itecord the session and use it for future reference. See
the Resource Apendix for record lists.

Did yau hear anything?
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D-2 SIT AND LISTEN
Have the class go oitdoors. After finding a good spot, have them sit

down and remain vie° for two minutes. Discuss the variety of sounds
heard. Ask what soitnds were pleasing, obnoxious, different.

Do the same in different environments. If possible, use a cassette
recorder to identify the variety of wildlife species at each location.

D-3 IMITATIONS
Collect and/or make a variety of calling devices such as moose,

duck, predator, crow or elk calls. Allow students to practice their techni-
que.

Without the aid of a call, ask students to imitate any animal whose
call comes to mind.

Objective E: Appreciate unique characteristics of wildlife.

E.I WILDLIFE STORIES
Collect sportsman magazines such as "Sports Afield" or "Field and

Stream." Cut out and give reports on unique wildlife stories. Start a
vertical file for each species. Discuss the merits of the stories.

E-2 THE OLD WIVES' TALES
Invite an experienced wildlifer in to discuss unique wildlife charac-

teristics which liave grown to be more myth than truth. Make a collection
of"ftibles" and verify their merits with facts. Magazine articles can also be
a source of "tall tales."

E-3 RECORD-BREAKERS
Most State Game and Fish Departments keep information on

record-size wildlife. Using either this source or other resources, keep an
active file of "trophy" animals from your state.

A comparison of average size animals to these records will initiate
an interesting discussion. Talk about the animal's location and how it may
have grown so large.

Topic IlL Wildlife Ecology: Interrelationships Between
Plants, Animals, and the Land.

OVERVIEW
Unfortunately, the word "ecology" is often thought, to be synonymous with

"pollution." It is not. Ecology involves those balanced relationships between
pl anr., , rials, and the land. Any in-depth study should be left to science. Here
)ur purpose is to expose the sportsman to basic principles which, as Aldo Leopold,
father of American wildlife management, suggests, "bring man in harmony with
the land."
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APPROACH
There are a variety of exciting activities in thearea of ecology for teachers to

exploit. Most, however, require at least some biological background and access to
the out-of doors.

It is up to the teacher to decide "how far" to go with ecological studies. The
activities given here provide exposure to only elementary concepts. Contact your
science teachers and identify where coordination is possible.

An understanding of ecology is so closely tied in with sportsmanship that it
is often overlooked. Perhaps this topic can offer a unique opportunity to develop
science appreciation in students who are otherwise "turned oft" to the subject.

GENERAL BEHAVIORAL OBJECTIVES
The student will be able to:

Objective A: Understand that animal population numbers are regulated by
many natural factors.

ACTIVITIES:
A-I POPPING POPULATIONS

If animal populations were allowed to expand unchecked by limit-
ing welfare factors, an exponential population explosion would soon de-
velop. To demonstrate this point, have students graph the "growth" of a
popcorn population.

Obtain a bag of unCooked popcorn. Divide students into groups of
three (one tosses, one counter, and one recorder). Have students toss two
kernals into a tray (shoebox cover). For every one kernal there, throw two
more kernals into the tray at 30 second intervals. Count and record the
population for each interval until they lose count, or up to 3 minutes. Ask
them to graph this relationship. Explain what exponential growth is.

Relate this to an uncontrolled robin population explosion if all could
live and breed for five years. Discuss what factors actually keep popula-
tions in check.

Do the same for a titer of four (throw in 4 kernals instead of two).
Compare these graphs. Licctiss the consequences of such an increase.

A-2 WHERE ARE ALL THE ANIMALS?

Ask students to describe what factors might keep populations
down. Include starvation, disease, exposure, predation, migration and
accidents.

Compare the population of quail to deer after 5 years. Use the
following data:

Average life span
Maturity
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Quail Deer

4 yrs 7 yrs
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Average litter 12/yr 2/yr
Mortality rate 70% /yr 15%/yr

Explain why wildlife populations are usually different and constantly
changing.

Objective B: Understand that an animal's needs determine its
preferred habitat.

B-1 HOME SWEET HABITAT
Go outside and mark off a large area (field with diverse vegetation

is best.) Using a measuring tape divide the area into grids. Have students
map the area.

Observe and identify animals (insects, birds, signs), noting their
location. Compare the different animals by their locations. Are there
differences? What are they? Why?

11-2 HABITAT ESSENTIALS
Obtain a map of your state. Outline with magic markers the range

of five mammals which occupy different regions. Life zones serve as ideal
examples in mountainous areas. Make a list of each mammal's needs, such
as food, cover, water and space.

From reference material, invent symbols to represent spec;iIc food,
cover and spacing needs. Plot these on the map and discuss differences.
What are limiting factors. Give examples such as:

Pheasant - winter cover cattail patch
Deer - cover from wind, nutritious foods
Diving duck - deep, pure water, etc.

8-3 THE COMPETING BRINE SHBIMP
Hatch different numbers of brine shrimp in 3 small jars equal in

size. (Shrimp eggs can be obtained from most pet stores or biological
supply houses.) In the first jar put a 1/4 pinch of shrimp eggs; a pinch in the
second; and 3 pinches in the third. Use a quart of pre-boiled water with 8
tablespoons of dissolved non-iodized salt. Keep the temperature between

- 80F. Add a pinch of brewers yeast to each jar per week. Compare the
shrimp after two to three weeks. Record differerces

Discuss the terms "competition" and "carrying capacity" as they
apply to shrimp and wildlife.

Objective C: Understand the concept of biotic community.

C-1 THE COMMUNITY

Group students into teams. Go outside and identify distinctly dif-
ferent vegetative areas, sut.h as a lawn, woods, an open field, marsh, or a
pond. Assign a team to each area.
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Using sweep nets, dip nets, magnifying lenses, egg cartons, trow.'..-;,
pans and plastic bags, collect plant and insect specimens from each area.
Minimize the impact by keeping animals live and taking only partc of
plants, such asa leaf. Record or draw pictures of plants or animals that are
not collectable. If equipment is handy, you may wish to measure pilysical
factors of the micro environments, such as humidity, temperature, wind
speed, soil type and soil pH.

After collecting samples and data, regroup for comparison of the
areas. Are there differences? Similafities? What and why? Identify your
specimens as either producers, primary consumers, or seconda ry consum-
ers.

C-2 COMMUNITIES CHANGE
For classroom observation, a cow dropping serves as a good example

of community succession. Obtain some samples (three to five day old
droppings work best). Place these in gallon jars with perforated lids. Keep
them moist by sprinkling every two or three days and maintain natural
summertime conditions. (Don't worry, the smell passes within a day or two
of collection.)

Within a week, an abudnance of organisms will develop. Using a
hand lens, ask students to record and estimate numbers of difterent
organisms. Succession usually continues for eight to ten weeks. Experi-
ment by subjecting your samples to different conditions.

C-3 FOOD CHAIN MOBILE
Cut out or draw pictures of plants and animals that exemplify food

chains. Paste these on cards and assemble food chain mobiles. Include man
as part of food chains. For example: alge-insect larvae-minnow-bass-man;
or grass-deer-man.

C-4 PREDATOR/PREY PREDICAMENTS
Pick several examples of predator/prey species. Construct a chart

which provides the following information for each:
No. young/litter Reproduction age
No. litters/year Life span.

Compare these lists and discuss the population relationships bet-
ween various predator/prey species.

C.5 PREY ADAPTATIONS
a. Creating Creatures.

Obtain an assortment of vegetables such as carrots, potatoes, string
beans and squash. Paint them with white latex. Using tempera colors,
challenge students to paint the animals to represent camouflage colora-
tion which matches different habitats around the school yard. Have stu-
dents hide their animal and challenge others to find their animal.
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What type habitat la It Suited tor?

b. Toothpick Game.
Obtain a box of colored tzoth:-,cks. Separate them by colors of equal

numbers. Mark off an outside area, say 10' x 10' and stick them ir,to the
ground randomly. Have students look for toothpicks for 10 minutes. Re-
cord which colors are found first, second, etc. Discuss the results in terms
of wildlife coloration.

c. Predator Adaptations.
Using vegetables such as in ( a) and an assortment of paper clips,

toothpicks, wire, pipe cleaners, tacks, natural objects, glue, etc. Challenge
students to assemble predator devices for different purposes. Create feet,
mouths, or tongues designed for tearing, probing, grabbing, cracking or
sticking. Have students discuss their device, including its function and
intended prey.
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Objective D: Understand that interrelating communities are components of an
ecosystem.

D-I AN ECOVSTEM

Putting together an aquarium is nothing new; but assembling a
complete miniature natural ecosystem is. The challenge is to use nothing
artificial and to maintain a biological and physical balance between all
the interrelated components. (See directions page 110).

D-2 THE "EDGE El4FhCT" IS AN ECOTONE.
Study a pond or stream area. Identify where most of the animal life

Dccurs (usually at the water's edge). Discuss why animals might prefer to
live at the "edges" of different communities. Illustrate the point by citing
other communities such as forests and meadows, or hedgerows and corn
fields.

D-3 THE WEB OF LIFE GAME

Make several signs representing many of the components of an
ecosystem. Include animals, plants, soil, water *and the sun. Several ani-
mals and plants that are part of interconnecting food chains should be
worked out beforehand.

Students should pick a sign and wear it. Have them sit in a circle
facing each other. Next, connect all the components (students) which are
related to each other by telling them to grab hold of thr_, string from your
ball. The web should be pretty complicated before )u're finished.

After everyone is "connected, "ask one essential component to drop
the 3tring. This represents elimination from the system. Any other related
comwnents should also drop the string.

What happens to the system? Discuss the concept of interrelation-
zhips within ecosystems. How does man help keep the syitem in balance?

Topic IV. Wildlife Management

OVERVIE W
The status of most wildlife in America has greatly improved since the early

1900's. Unfortunately, as man's activities expand, subsequent habitat loss and
pollution is indeed taking its toll.

Good wildlife management is the essential step to preserving this renewa-
ble resource, but it alone will not be enough. Sportsmen and lay citizens alike must
assert moral responsibility in making wise environmental decisions; and active
role must be taken to improve and preserve habitat; and we must strive to teach all
others the facts about sound wildlife management programs.

68



APPROACH
After the student is acquainted with the principles of ecology, he should be

ready to proceed with concepts in wildlife management. Several useful booklets
are available from sources cited in the Reference List, page 74. The following
activities should serve as supplemental experiences to these 'readings. It is the
teacher's responsibility to be thoroughly informed about .both sires of wildlife-
related issues. As a result, the activities will provide greater meaning and benefits
in terms of public understanding, support and involvement in management pro-
grams.

GENERAL BEHAVIORAL OBJECTIVES
The student will be able to:

Objective A: Understand that the gre..test asset to managment programs
is public support

A-I IS WILDLIFE MANAGEMENT PEOPLE MANAGEMENT?
Outline the history of wildlife management programs using

"Game, Gunners and Biology" from Olin as reference.
Ask students to desi'ribe aspects of the five eras of wildlife man-

agement. They include: Era of Abundancy (uasil 1850); Era of Exploita-
tion (1850-1900), Era of Preservation (1900-1935), Era of Habitat and
Harvest (1935 to 1965), and Era of People Management (1965 to present).

A-2 HISTORY OF WIIMLIFE CEC4SLATION
Divide students into groups. Using Olin's booklet and other refer-

ence material, have students\ report to the class on the following:

1. The Lacey Act of )900
2. Migratory Bird Treaty Act of 1918
3. The American Game Policy of 1930
4. Migratory Bird Hunting Act of 1934
5. Pittman-Robertson Act of 1937
6. Dingell-Johnson Act of 1950
7. Special state statutes regarding

wildlife management.
Discuss the benefits to wildlife fre n these acts.

A-3 WILDLIFE IS PUBLIC PROPERTY
Write to the Federal Fish and Wildlife Service and your state game

agency asking for policy statements on wildlife management. Ask stu-
dents to discuss the philosophical questions of what wildlife is and who
wildlife belongs to. Does wildlife include game -and non-game animals
with backbones only? Does wildlife belong to everyone? Who should man-

, age wildlife and for what purposes? Compare-and discuss class answers
with Federal and state policies.
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A-4 WHOSE INTERESTS ARE TO BE MET?
Allow students to identify as many groups with different view-

pointi abu.t wildlife management as possible. Include farmers, develop-
ers. hunters, and preservationists. Send away for the booklet "What They
Say About Hunting" from the National Shooting Sports Foundation.
Build up a "position file" of newspaper and magazine articles. Debate the
issues and follow up with a discussion of how the best management
prognam can be attzined. Attempt to draw conclusions reflecting public
Ui derstanding and compromises to the benefit of all wildlife.

Who.. Intermits will be met wRhout manarmant?
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Objective B: Understand the concepts behind wildlife
management techniques.

B-1

B-2

HABITAT EVALUATIONTHE COVERMAP
After discussing the aspect" good habitat for certain animals,

have students select small study areas of their choice. These could include
a portion of farmland, open meadows, woodland, lakes, ponds or streams.
Make a map showing various vegetation typesold fields, brush row,
crops, bare ground, woodlots, marsh; etc. Using.a record sheet, ask them to
rate the habitat's condition as poor, fair, good or excellent based on their
observation of the following: fond (quantity and quality), cover, water,
space. Be sure te indicate what wildlife species the rating is for. Indicate
wildlife seen and signs of wildlife.

Discuss reports in class and mark these ratings on a county map.

POPULATION ESTIMATES

Discuss why it is important to know how large an animal popula-
is for successful wildlife management.

Separate students into teams. Each team is given a labeled shoe box
containing different numbers of popcorn kernals. The box bottom should
be at leaf t covered with kernals. Only the teacher knows what the actual
amount ;..a each is (P).

Have each team take out three finger pinches of kernals. Count
them, mark them with a magic marker (Pm) and put them back in the box.
Shake the box to randomly distribute the kernals.

Ask a blindfolded student to again randomly pick out 3 pinches of
kernals. Count the kernals again noting those that are marked (m) and
unmarked (u). Use the follow ing formula to determine the entire popula-
tion.

IF
Population (P) Unmarked Kernals Returned (u)

THEN

p = pm

Marked Population (Pm) Marked Kernals Returned tm)

Discuss how this activity applies to mark and recapture techniques
used by game biologists. What animals are tagged for this purpose? What
are the limitations of such a method? What other methods are used to
determine population size?

71



13-3 AGE AND SEX DETERMINATION
Discuss the importance of knowing age and sex structures for de-

termining population production capabilities. What is the difference bet-
ween monogamy and polygamy?

Using whatever sources are available, collect a variety of duck
wings and deer and elk jaws. Your local university or Fish and Game
Department may be of assistance.

Using reference rrkaterial such as the Wildlife Society's Wildlife
Management Techniques by R. Giles, practice age and sex determination
based on plumage and tooth erosion. Discuss other methods s well. Why
should a hunter be able tO identify an animal's sex and age in the field?

13-4 THE MANAGEMENT EXPERT
Invite a wildlife kiologist to class to discuss the various means of

putting habitat arid wildlife in balance. Discuss the role of refuges, stock-
ing and habitat restoration. Visit a refuge or rearing area if possible.

13-5 HABITAT RESTORATION
Knowing that habitat is a critical factor for wildlife, examine the

possibilities in your area for habitat restoration projects. Backed by Ow
advice of game biologists, students can restore Lbitat by using the follow-
ing procedure:

R. lito projects provide incoollvo to Wain
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1.

B-6 HUNTING AS A MANAGEMENT TOOL ,

1. Develop a wildlife "mini-area" in the schoolyard for wild birds by
planting a "thicket" of various trees and shrubs. "Garden-
ing with Wildlife" by the National Wildlife Federation is a
good guide.

s 2. Identify areas where habitat restoration is possible, such as along
fence rows, ditch and row banks, field edges or other un-
used land.

3. Draw up a set of plans that could help improve habitat conditions,
such as planting food, building brush piles, or creating
wetlands.

4. ContaWthe landowner and ask him if he would cooperate in improv-
ing wildlife habitat on his land.

5. -if so, offer your suggested plan to him
Vcilunteeer your services if your help car e used.

Assuming that some big game (Muinly deer) populations may re-
- produce beyond the carrying capacity of the lruid, ask students to discuss

practical and unpractical methods of keeping populations in balance.
What results occur if balance is not maintained?

Discuss the pro and eon argilments dealing with hunting as a
management tool. DiScuss the feasibility of alternative population control
methods. Include financial and administrative possibilities.

-Ob'ective C: Recognize that laws and enforcement are
important wildlife management tools.

C-1 KNOW THE LAW

Obtairf copies of current state hunting, fishing and trapping laws
and regulations. Divide these laws and regulations among groups of
students. Have each group describe the pissible reasons behind each law
and regulation. Compare results between groups.

C-2 GAME CHARTS
Have students fill in legal hunting information on game !:,pecies

such as limits, seasons, sex limitations, and other restrictions. Compare
these chc eta with productivity information gathered for Topic II- in Wild-
life Chanicte 'sties.

C-3 THE OFFICIAL WORD
Invite a Wildlife Conservation Officer (Game Warden to class to

discuss the purpose and policies of his agency. Ask him to explain the
rationale and methods for establishing fees, limits, seasons, and restricted
areas. Have him also discuss enforcement techniques such as penalties
and their effectiveness.

S"
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Reference list - wildlife

Books
Birds of North America - A Guide to Field Identification. C.S. Robbins, B. Bruun,

and H.S. Zim. Golden Press, N.Y.

Conservation Directory, annual publication of the National Wildlife Federation
(1412 Sixteenth St., N.W., Washington, D.C. 20036) which list addresses of
most federal and state conservation agencies and organizations.

A Field Guide to Animal Tracks. Olau.i J. Murie, Houghton Mifflin Company,
Boston. 1974. $4.95.

The best track and other animal sign book available for laypersons. Includes
brief natural histories.

A Field Guide to the Birds. R.T. Peterson, Houghton Mifflin, N .Y .

Gardening with Wildlife. National Wildlife Federation, Washingtc:1, D.C. 1974.

The Hungry Bi..,rd Book. R. Arbib and T. Soper, Ballantins, N.Y. 1971.

Our Wildlife Legacy. D.L. Allen, Funk and Wagnalls Co., N.Y. 1962.

Practical Wildlife Management. G.V. Burger, Winchester Press, N.Y. 1973.

A Sand County Almanac. Aldo Leopold, Ballantine Books, Inc., N.Y. 1974.

A must for anyone interested in outdoor education and conservation.

Wildlife Biology. RF. Dasmaigbkhn Wiley and Sons, Inc., N.Y. 1964.

Booklets
Exploring Wildlife (Series of 6). Fishing; Fish Environment; Small Game arid

Waterfowl; Big Game and Furbearers; Songbirds and Birds of Prey.
Cooperative Extension Service, Colorado State University, Fort Collins, CO
80521.

Game, Gunners and Biology. John Madson and Ed Kcricky, Winchester Press,
N.Y. 1971.

History and concepts of the scientific approach to wildlife management.

Making Land Produce Useful Wildlife. Wallace L. Anderson, U.S. Soil Conserva-
tion Service, USDA, Farmers Bull. No. 2035. 1951. 25 pp.
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Placing American Wildlife Management in Perspective.

The Farmer and Wildlife.

Wildlife, the Environmental Barometer. The Wildlife Management Institute, 709
Wire Building, Washington, D.C. 20005;

Pamphlets
National Wildlife Federation. "National .Vildlife Federation Club Program Bulle-

tin" May 1974. 1412 16th St., N.W., Washington, D.C. 20036.

A service to clubs that belong to NWF state affiliates. Loaded with ideas and
activities.

Magazines
Field and 'Stream, Outdoor Life and Sports Afield - at news stands.

Colorado Outdoors. Colorado Division of Wildlife, 6060 Broadway, Denver, CO
80216.

The Conservationist. New York State Department of Environmental Conserva-
tion, Albany, N.Y. 12201.

A bi-monthly magazine dedicated to conservation of all kinds. Includes
many sportsman/management-related articles. $2.00/yr.

Your State Wildlife Conservation Agency Magazine; Request subscription for your
school.

Films
Bill Snyder Films. Cry of the Marsh. 1969. Available through your local university

or state fish and game department.
Impressive film essay on the real threat to wildlife. A must for class.

Ducks Unlimited, Inc. Decisions (3158 Des Plaines Avenue, Des Plaines, IL
60018.) Request list of other good waterfoul

Points out the positive approach that can be taken to wildlife management
by sportsmen.

Audio Visual Education Service, University of Minnesota. The Flight of the Teal.
(28 min).

Film essay on the teal's life history. Excellent color photography.
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Kentucky Department of Fish and Wildlife Resources. The Hunter's Point ofVzew.
(28 min). (Capital Plaza Tower, Frankfort, KY 40601).
Counteracts antihunting sentiment by showing the real reasons for wildlife
declines.

Olin Mathieson Chemical Corp. This is the Mallard (44 min).
Life history of the mallard. Discusses the decline of waterfowl in North
America

Missouri Department of Conservation, P.O. Box 180, Jefferson City, MO 65101.

Excellent films on wildlife species, mourning dove, rabbit, quail, mal'ard,
etc. Check with your state conservation agency first as many have coples of
these fine films.

Stouffer Prodt ctions. Bighorn! (26 min). (P.O. Box 15057, Aspen, CO 81611.)

Outstanding film on the history and ecology of the Rocky Mountain Bighorn
Sheep.

Your State Wildlife Conservation Agency - Request list of available films.

Learning Packages
"Wildlife Resources and the Natural Environment." The Pennsylvania State Uni-

versity, 307 Agriculture Administration Building, University Park, Penn-
sylvania 16802.
A correspondence course suitable for group use. There is a total of 12 courses
at 0.20/course. A comprehensive overview of wildlife management includ-
ing fishery.
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I. The Nature of Hunting
A. Hunting history in America
B. Reasons for Hunting

1. Being outdoors
2. Sport
3. Companionship
4. Cetting back to nature
5. Icelaxation

C. Status of hunting today
1. Viewpoint of

national organizations
2. Opinion survey

D. Nature of the hunting
controversy
1. The irrational nature

of the controveny
2. The non-hunter's

position
3. Personal

responsibilities
4. The landowner's

point of view
H. Hunter Safety

A. Firearm terminology
I. Types of actions
2. Parts of

different firearms
B. Firearm handling

1. Ten commandments
2. Proper handling

procedures
3. Field behavior

C. Concepts of ballistics
1. Types of shells
2. Fundaments of

ballistics

IV.

UNIT II
Invesiigating Hunting

Topic Outline

D. Care of firearms
1. Storage
2. Maintenance

E. Marksmanship
1. Sights
2. Shooting technique

a. Pointing
b. Positions
c. Trigger squeeze
d. Lead
e. Swing

Hunter Ethics
A. Ethics versus citizenship

1. The meaning of
sportsmanship

2. Degrees of
sportsmanship

3. Developing ethics
B. Role of hunting ethics

1. Anti-hunter
sentiment

2. Positive hunter
actions

C. Daveloping responsible
Dehavior
1. Hunting

responsibilities
2. Developing habit
3. Reinforcing ethical

behavior
Hunting Skill

A. Pursui.vig game
1. Specific technique

considerEtions
a. Habitat
b. Tim a of day
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c. Direction of
pursuit

d. Type of pursuit
(i.e. attracting,
driving, stalking,
etc.)

2. Stalking techniques
3. Attracting techniques

a. Decoys
b. Blinds
c. Calls
d. Scents

Introduction

B. Game care
1. Equipment
2. Technique

a. Cleaning
b. Transporting
c. Storing

1" Game utilization
1. Cooking
2. Trophies

D. Developing personal
satisfaction
1. Enrichment project
2. Keeping a journal

Investigating Hunting Unit 2

The status of hunting in America is undergoing dramatic changes. Wildlife
resources along with the privilege ti; hunt may soon disappear if hunters and
non-hunters alike cannot unite to stop the most serious threatthe dramatic loss
of wildlife habitat.

Hunting is part of our cultural heritage. The skills of pursuing and prepar-
ing wild game remind us of the true value of the meat on our own table. And
whether or not we accept the ideas of biological surplus and harvest, there will
always be anti-hunter and anti-hunting sentiment. If hunters can understand the
merits of opposing logic, and if non-hunters can realize the conservation and
recreational values of hunting, policy compromises can be made which are accept-
able to both groups and which will be of greater overall benefit to wildlife.

Curriculum Lesson Ideas
Topic I. The Nature of Hunting

OVERVIEW
The primary purpose here is to expose students to the hunter's worldto

provide an opportunity ror understanding the hunter's position and the problems
he faces. Hopefully, thow who do hunt will become more accountable for their
behavior and those who io not hunt will be able to understand the total story
behind the hunting position.
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GENERAL BEHAVIORAL OBJECTWES
The student will be able to:

Objective A: Regard hunting as a vital part of American history.

ACTIVITIES:
A-1 AMERICAN HUNTERS

Using reference material cited in the Resource Appendix, have
students report on famous hunters of the past. Include how and what they
/hunted. The famous mountain men, Ted Roosevelt, Herbert Hoover, Aldo
Leopold, and James John Audubon rxe good examples.

A-2 HUNTING'S EVOLUTION
Outline the different stages of hunting in America from survival,

exploitation, commercial, to recreational. Fill in details on what might
have caused such changes. Give examples. (See Reference list, page 104.)

A-3 THE "FOXFIRE" TECHNIQUE.
Hunting, along with its cultural history, offers a fine medium for

students to gather stories about. Community "old-timers," experienced
hunters, and interesting field situations from Game Wardens provide
interesting reading for other community members. This is a great activity
for English classes to follow through on.

Objective B: Identify the variety of reasons for hunting.

B-1 THE QUESTIONNAIRE
Develop and distribute a questionnaire to parents and local citizens

who hunt asking them to identify their reasons for hunting. You may want
to leave the questionnaire at sporting goods stores or agencies. Compile
returns in class and discuss the variety of viewpoints.

Be sure the study provides for open-ended questions so they can
include any reasons you missed.

B-2 THE RESPECTED HUNTER
Invite an experienced and well respected hunter to class. Apk him to

discuss the reasons why he htmts. Also ask him to discuss the problems
facing hunters and how htmters might improve their situation.

Objective C: Recongize the status of hunting today.

C-1

a

WHAT THEY SAY
Obtain the booklet "What They Say About Hunting" from the

National Shooting Sports Foundation. For each organization, have stu-
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dents guess what their policy statement might be. Compare the students'
answers with thost given in the booklet. There might be some unexpected
remarks.

C-2 OPINION SURVEY
DiKuss the difference between anti-hunter and ariti hunting sen-

timent. Draw up a survey qaeitionnaire which ilacludes a wide variety of
both pro and con opinions. Allow the respondent to identify his or her spy,
age and occupation. Pre-teat the questionnaire for its effectiveness.

Administer the survey to local citizens. Gather the data and sum-
marize your.findings in the form of a class report. You may want to submit
your results to your local newspaper.

Contact your State Game and Fish Department for further infor-
mation regarding anti-hunting and anti-hunter sentiment.

Objective D: Understand the nature of the hunting controversy.

D-1 GETTING TO THE ROOT OF THE ARGUMENT
Hunters and non-hunters alike should understand their reasoning

for having certain opinions abotit the hunting issues. Understanding each
other is the major step to working out solutions to a common problemthe
fate of wi.lillife. See page 86 for detailed instructions.

D-2 HUNTING'S A BLISTER; A SIMULATION GAME.
The purpose of this activity is to give students a chance to partici-

, pate in the decision-making process. It also illustrates the on sequences of
negative hunter actions. See page 88 for detailed instructions.

D-3 Pr GETS BACK TO YOU
This activity is designed to help students realize the direct and

indirect consequences of unsportsmanlike conduct in the field.See page 90
for instructions.

11-4 THE LANDOWNER'S POINT OF VIEW
Invite a landowner to class. Ask him to give an approximate v slue

of the variotis farm equipment, livestock and produce he owns. A prepared
cost sheet would be handy for him to fit11 out. Also, ask him to assess the
time involved with restoring damaged crops, equipment and property.

. .
Include time for herding animals which get loose. Use the form on page 85
for ideas.

Ask him to discuss his opinions about hunters.
Follow up by taking a survey of closed lands in your area. Obtain a

county map and key out areas which are closed entirely to, require permis-
sion for, or 'are open to 'hunting.
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Landsmen; arset ski ays patient wah unintomied hunts's!
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LANDOWNER COST SHEET

Metal fence post
Treated wood fence post
1 roll barbed wire ( ft.)
1 roll woven wire ( ft.)
1 tractor tire - rear
1 tractor tire - front
1 windmill pump with rotor

1 deep well irrigation pump
1 bale hay
1 bushel of wheat
100 lbs shelled yellow corn

Livestock
Sheep - ewe

lamb
ram

Cattle
Dairy cow
Dairy calf
Dairy !lull
Beef cow
Beef calf
Beef bull
Beef steer

Horse
Other



Directions for Activity D-1

"Getting to the Root of an Argument"

Time: 45 Minutes

Purpose: Many argue for or against a particular type of social activity
without clearly understanding the nature of dther position.
Underlying or hidden feelings often lead to emotional o
defensive reactions to another opposing view.
This activity is designed to identify the variety of reasons in
support of or against hunting; to allow each individual to under-
stand his or her feelings about hunting; and to then discuss
openly their positions in terfPs of concrete supportive rationale.

The goal is to foster within each student an ur derstanding
of opposing points of view and to develop within each individual
the ability to express his or her position in an effective manner.

Materials: Blackboard or overhead projector.

Pre-Activity: Intrxiuce students to the nature of irrational and emotive
arguments by using the "Devil's Advocate" technique. That 'is,
propose an argumentative statement, such as, "students should
not be treated as responsible young adults until they reach the
age of twenty." Attempt to justify your position with a few
scandalous remarks to elicit their emotive responses.
Sit back and let them defend their position. Stop the action at its
hottest moment . . . then introduce the purpose of this activity.

Procedure: I. Determine Reasons
a. Ask the students, via a show of hands, for those who are

"pro" hunting and for those "anti" hunting.
b. Explain to them that either position is common within

society today. Continue by adding that each position is
usually based on good reasons. Include that some people
have mixed emotions, that is, 'are undecided or caught
in between.

c. Put students in groups of 5 or 6, each group to be pro or
con. Have each group wr.t2e, clown any reason it can
think of that either supports orts against hunting. After
3 or 4 minutes, ask each group to present some of its
reasons. Categorize them on the overhead projecten or
blackboard under "pro" or "con reasons.
This iwtivity is especially et iect ,;roup is made
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Conclusion:

up of pros, cons and neutrals. It will force'some to think
of others views.

d. Continue with the listing until you have exhausted
every differen t. reason thought of Do hot over,ill the
point though!

2. Order and Compare
a. After the lists areas complete as ppssible, again ask

.-tudents to rank these reasons on paper with their most
pt.rferred reason as number oi.e. Five reasons should
be enough.

b. Allow three to five minutes for students to compare
lists with one another. By show of hai.d; rank these on
the black board.

3. Justification
After each reson on their list, ask the students to think back

in time. Ask them to try to remember why they misht
support the reasons they ranked. Perheps they can
remember the-% circumstances, either with family,
friends, or their own individual experience, that may
reflect their selections.

b. Allow thi to jot down a word or two after each that
reminds them of their retionale. In other words, what
past instances in their lives establiAhed this feeling.

c. Ask them to volunteer their ration/de. Utilize this as
basis for discussion as to why arguments over huntin
can get so heated. Emphasize the fact that neithe
_position is wrong based on what an individual,feels
or understands.

POI low-Up Questions ---

1. What are the problems usually associated with arguments
such as this one?

2. List three examples of other a -guments that created
problems sue., as thii.

3. How can one avoid getting involved in an emotional or
irrational argument?

Questions for further .thought
1. What is thg basis of the hunting controversy?
2. Do you think the hunting controversy will ever be resolved?

Why or why not? Ifo, how might it be?
3. Why do emotional oil-irrational arguments over hunting

further complicate the problerri2-
4. How o you think we could reaoh a compromise regarding

the hunting-controvetsy?
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Directions for Actitity D-2

"Hunting's a Blister," a Simulation Game
me: 45 Minutes

Materials: Classroom arranged to simulate town hearing. Enlarged map ni
Blister County

Purpose: Clarifying values involves putting yourself into an ther
person's shoes. It's unlikely that highly controversial issues will
ever be resolved through argument and emotionalism. The task
is to identify the essence of conflict and seek solutions in a
rational wanner.
'This activity allows students to characterize "typical" view-
points concerning hunting behavior. The simulation is modeled
afte- a realistic situation in which students might someday be
involved. The objectives include understanding a community's
decision-making process, clarifying elements of comman issues,
and identifying the possible consequences of unsportsmanlike
behavior.

Pre-Activity: 1. Read to the class the "background information ghect-
concerning the town counca meeting. Modify the situation
to add greater reality if needed.

2. Divide the class into three groups: the town cnuncil, the
testifying citizer s, and the lay citizens attenditig.

3. Select a town ciuncil, chairperson-to oversee the hearing
4. Allow the tes'.ifying citizens to pick a personality which

they feel comfortable imitating. These witnesses should be
evenly divired between "preservationists" and "sports-
men." Use t ;le list provided or make up 'your characters:

"Hunting's a B ;ister" - A. Simulation Game

BACKGROUN D INFORMATION SHEET

You are a group of concernel citizens meeting before the tuwn council of the
medium sized community ofAtilister. Blister's primary source of income is
derived from tourism. Commercial enterprises include grocery stores, novelty
shops, sporting goods stores, dude ranches, rest homes, and guide and cutfitte
organization's. There are several community organizations including a rod sad
gun club, a Sierra Club and an Audubon Club.

A controversial situation has recently developed concerning the changingof
the nearby Sky High National Forest to Sky High National Park. This develop-
ment has been considered for several years by the National Park Service
recently received special attention through the petitinning efforts of citizen
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grmps of Blister County. Their views concern preservation of wildlife, public and
private poperty welfare, and safety. The sportsmen of the community, feeling
these interests are completely unfounded, are rear to fight the Park's establish-
ment to the end.

The town of Blister is read/ to explode. Feelings are intense because the
decision is to be made tonight following testimonies heard from attending
citizens.

You are one of these citizens representing the interest implied by your
name. Each testimony will be limited to two minutes. It is advisable that you

from profane comments or direct insults if you can. Please support your
viewpoints with facts and actual experiences if possible. Be brief and to the point.

CHARACTLR DESCRIPTION

Preservationists
Sara Cleanspot
Bill Naturewonder
Iris Flutteenut
Ken Gunshy
Wilma Leavitalone
Louie Lower

LISTFILL IN AFTER EACH ONE

Sportsmen
Hank Killroy
Bob Careless
Suzie Knownot
Walt Conzerned
Flo Fearless
Chip Knowall

Ile character of these individuals is implied by their names. You are to select a
chararAer of your ciwn choice. It is better if you know what their points of view
might be. To add a touch of reality to the situation, write down a brief character
description of yourself, including some hunting experiences you've had.

"hunting's a Blister"

Procedure: 1. Each testifying citizen should write down a brief character
description which typifies their name. For example: Walt
Concerned is a sportsman who is very conscientious about
his -behavior in. the field. He feels the criticism hunters
receive is unjust ard unwarranted. His testimony will be
based on the benefit3 provided in terms of tourist business
and license fees.

2. After completing these character descriptions, the hearing
should begin. The town council chairperson introduces the
controversy and describes the purpose of the meeting.

3. After alternating testimony between "preservationists"
and "sportsmen," the chairperson opens'rthe discussion to
the floor.

4. With no further comment, the council will vote and deliver
its decision.
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Conclusion: 1. Allow the total class to vote on t.he issue. Was the majority
'decision the same as the council's?

2. Ask each council .tnember to describe why they voted
the way they did.

3. Did you feel the meeting was realistic? What were its
good points? What were the bad points?

4. Would there have been a possibility to compromise the
controversy? Explain.

5. Can you think of other factors besides hunting that might
lead to a controversy such as this? Explain.
How might we prevent such problems from arising?

Directms for Activity D-3
"It Gets Back to You"

Tithe: 30 minutes
Materials: Pencil and Paper

Overhead Projector or Chalk Board
Purpose: If every soprtsman realized the Ultimate consequences of

unsportsmanlike cor iuct, he would give careful thought to
his actions in the field.
The objectives of this lesson include:

To identify unsportsmanlike behavior
. understand results from negative actions

To learn to think more carefully before acting
Pre-Activity: Assign two or three students to a specific hunting situation

as listed below or create 'your own.
1. Exceeding your limit of ducks on opening day
2. "Chasing down" a deer with a snowmobile
3. Leaving a mes; at your last hunting campsite
4. Killing and leaving a doe in a 'bucks only" area
5. Shooting up road signs
6. Taking several wild sho;'s at out-of-range targets
7. Insisting that a dead elk is yours when you did not even

shoot
8. Forgetting to close a gate. The cows get lost
9. Tramping down a farmer's corn field while pheasant

hunting
10. Mistaking a fellow hunter for a deer

Procedure: 1. Ask the students to create a hypothetical chain of events
2. These events must follow a reasonable sequence which

ultimately will affect the original offender
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EAample: Duck hunter making poor duck calls, other duck
grunters skybusting, several winged ducks, poor
duck hunting in the area, added pressure from
anti-hunter, limited duck season the next year

3. Allow each student to describe his "chain of events" to the
class.

Conclusion: 1. What types of mistakes create the quickest negative
results? Why?

2. Which mistakes affect the greatest number of people? Why?
3. Explain why the statement "getting away with something'

is not very often true when it involvett unsportsmanlike
conduct.

1
Sample Form Sheet for Activity 13-4

Property Values:

Invite a far-mer to meet with your class and give you the values of the following
i+ems:

Tractor tire size $

Tractor headlight
Mail box size
One mile of fence new with

three strands of barbed
wire on wood posts

How many man hours of
labor are required to
build this new fence?

Pure bred dairy calf
new $ --
6 weeks
6 months
fresh cow

Yearling pure bred Angus
heifer
steer

How many man hours of Domestic turke-
labor are required each
year to repair a mile of Domestic goosf
older fence?

On one of your c' )ss field trips, select a five mile stretch of county
road, and count all the signs posted on the right-of-way

What is the value of a standard "STOP" sign on metal? $ _ fiberglass

What is the value of a standard "YIELD" sip on metal? $ . fib2rglass

These are signs that all sportsmen take the blame for!

0x1100. 411:
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Topic IL Hunter Safety

OVOVIEW
Hunter Safety programs are offered across the country through almost

every state conservation department. Although this does not mean that every
state produces safety-conscious or skilled sportsmen, such programs have proved
effective in reducing firearm accidents.

A classroom situation, such as sugpsted here, offers an excellent opportun-
ity to teach hunter safety. A professional teacher certified to instruct hunter
safety, a well-planned teaching strategy over a longer period of time, and an
internal evaluation schen e can often produce an impro vement over traditional
hunter safety programs.

Instructor certification by itself is not enough. The teacher has a moral
obligation to avoid the rubber stamp approach when it comes to student certifica-
tion. We must demand that respectful and skillful behavior become an instinctive
habit before any firearm certification is awarded.'

It takes time, care and determination to do this job right. The end prodt.
will benefit us all.

APPROACH
Hu4er safety training in school may be your greatest source of controversy.

Consequently, the instructor must be well qualified ane have his plans available
far in advance. Ne dless to say, before any firearm use is permitted, students must
be well aware of ti-eir responsibilities and have already developed good safety
habits.

In addition to your state natural resource agency, several companies and
organizations provide training materials, including B-B guns and air rifles. (Con-
sult the Resource Appendix.) This material should be on hand before you begin this
topic.

The activities provided here are into-ded to suppleme..it your standard
hunter safety training manual. To entice enthusiasm, the teacher must be creative
in his approach. Personal anecdotes and simulated situations are always useful.
Gettiiig students out into the field is a very important factor!

GENERAL BEHAVIORAL OBJECTIVES
The student will be able to:

Objective A: Understand firearm terminology.

A-1
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THE GUN SToRY
The history of firearms offers an interesting approach to learning

the operating principles behind firearms. Using reference books cited in
the Resource Section, page 162 or standard encyclopedias, have students
present reports on stages of firearm evolution. Perhaps diagrams of guns
from different times would be useful. Any lecture or slide show about this
topic is also worth,4hile. Model guns are available in kits. Even an antique



collection, if available , would provide an excellent vehicle :or discussing
and understanding gun terminology and operating principles.

A-2 DISSECTING CATALOGS
Probably the best way to become familiar with what's available on

the market is to examine the market itself. Obtaiti catalogs from sources
listed. (Page 162) Cut out examples of various types of weapons. Label
parts and include a description of the operation end purpose of each.

From these pictures, blow up diagrams using an overhead projector
and the chalk board. Hold contests for gun and part identification.

A-3 DISSECTLNG GUNS
Contact your local army reserve or national guard unit and ask for

citizen support in procuring inoperable firearms and firearms training
aids. Be sure you make them inoperable and safe to handle.

Have your clam dismantle these guns. Identify parts, their function
anj put them back together. You may want to contact a local gunsmith to
do the same for you. Make a permanent demonstration hc ard with exposed
operable parts.

Objective B: Demonstrate proper firearm handling ability.

B4 THE TEN COMMANDMENTS
Have students list their own ten commandments of hunter safety.

After their lists are completed, mark their responses on the board. Com-
pare these with the original ten commandments of the Hunter Safety
Manual. Discuss the meaning of each commandment.

As a follow up, collect newspaper clippings of hunter/firearm-related
accidents. Categorize these according to which commandment was broken.

B-2 HANDLING EX E RC ISE
Practice in the classroom the proper techniques for accepting

weapons, including permission, checking the chamber, and holding posi-
tions. Test students on this habit by handing them a gun unexp, ctedly and
saying "here." Check all firearms yourself and set the example.

B-3 A SIMULATED OBSTACLE COURSE
In the classroom, improvise a ditch, stream, fence, gate And car with

chairs, tape, string, etc. Demonstrate to students the proper techniques for
carrying and transporting firearms, and zone of fire. Ask them to remove
Neapons from the "car, " walk through the co arse with their partner, and
return the weapon to the car. Make up che-k sheets to evaluate each
student as he passes through each "station. "
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Do the si.mte on a more realistic course outside. Use an iictual car,
fence, or ditch. Include real obstacles such as wet roots, fallen fogs, and
rocks.

13- c THE HUNTIM. INTERN
After initial certification is earned, a "distinguished hunter award"

might be given to ..hose who demonstrate exceptional fic4d behavior beforc
an adult supervisor in thc field.

Teachers could find e.cperienced, coneern-xi hunter.; in the com-
munity wil1g to act as hunting supervisors. These people would be
responsible for taking a student hunting and completing a student evalua7
tion form on actual field behavior. A tra:ning session would be advisable
Tor both.

For volunteers, contact such groups as trap and skeet sliooters.
clubs, rifle range clubs, and sport hunting clubs. It's handy to deal with
outfits which already have facilities available.

Objective C: Understanding r:oncepts of ballistics.

C- I SPENT SHELL CJLLECTRA
Discuss the ms..aning of "caliber" and "gauge" and how these sizes are
determined. Havt students collect whatever shells they can from local
shooting ranges, hunt?rs, police, etc. Mount these on a display board and
label them. .41

BALLISTIC'S STUDY

Using rocks as "bullets" and muscle as "powder," experiment by
throwing rocks ofdifferent sizes, ,zind at difkrent disi ances, to see relation-
ships -between:

1. "Powder" and "bul et" size
2. Penetration and shocking power with different siled rocks thrown

equal distances at an oil can. Measure can movement after direct hits to
compare shock.

3. Trajectory of bullet path by comparing small, hard-thrown "bullets"
to large, lobbed "bullets." Use a box as a target at 30 paces.

Be creative in drawing up this activity. Provide as many analogies
as possible. Measure, record and discuss results in terms of hunting.

bjective 1): Know how to store and maintain firearms.
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WHERE TO KEEP FIREARMS

Provide students with a list of ways firearms are kept. Tell them to
rank these ways in order of most dangerous to safest. IV example:
1. Loaded gun in conspicuous open place
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2. Loaded gun hidden in closet

3. Loaded gun locked in cabinet with key in it.

.4. Unloaded gun-with ammunition n,,,irby

5. Locked-up, unloaded gun with ammi,nition in separate place.

Discuss No. 5 as being the only correct way for storing wesipons.

HAPPINESS IS A SAFE GUN
Discuss with students the importance of kee'Ping all firearms well

maintained. Include safety, wear, cost, etc. Demonstrate to the class how
to clean and maintain various weapons. Perhaps sponsor a cleanup session
after school where guns can be cleaned by students. Invite a gunsmith to
class to demonstrate the techniques he uses to maintain weapons.

Objective E: Demonstrate ability in marksmanship.

El RIGHT ON
Have students draw and label different types of signs on 3 x 5 note cards.
Cut them out and attach them with pliable clay on the thin edge of a meter
or yardstick. (Any straight stick or tube will do.) Explain proper sight
alignment.

With the "gun" placed on the desk and the sights aimed at a fixed
target, ask students to experiment by changing the position of the rear
sight. Where would you hit if your rear sight is lowered? Raised? Moved to
the left?

E-2 B-B GUN INDOOR FIRING RANGE
By using a 5' x 8' x 1/2" sheet of plywood as backing with an old

wrestling mat dropped over it for cushioning (a couple of army blankets
will do), a range can be set up and operated safely in any average sized
classroom.

Detailed directions for building and operating an indoor range are
provided by the Daisy and Heddon Co. (See Resource Appendix.)

Both rifle and shotgun techniques can be tried by using B-B guns.
Consult your state's hunter saf?ty manual or write to the National Rifle
Association in Washington. The following should be covered: Aiming and
pointing, sighting-in, positions, breathing, trigger squeeze, leading, and
swing. Be sure the shooting team is well acquainted with safety and
command prccedures. Practice with known and.consistent range factors.

E.3 THE B-B SHOTGUN
Remove the front sight of youti B-B gun, tape the screw hole and,

presto, you have a shotgun,
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Using a pint milk carton suspended from a string tied between
two wooden stands and with a guide string tied tc, ihe supporting string, a
student can swing the carton while he is well uut of range.

The shooter can practice the "pull" command, his lead, and follow-
% through. Discuss and demonstrate the variations of this technique_ °

Topic III. Hunter Ethics

OVERVIEW
"Fthic" is defined as "a set of moral principles or values." When dealing

with ethics, it becomes difficult to decide what is morally right, and it-is even more
difficult to assess the expected outcomes. Hence, we have the grand excuse for
omitting our obligations to teach ethical sport behavior. For those ofyou who feel
it's 'time to accept the obligation in hunter education we offer the following
activities.

It is our own belief that knowledge about wildlife and firearm safety is
useless to resource preservation and to the future of our sport if one does not accept
tne accompanying moral responsibilities. Ethics combined with knowldege and
skills boil down to the essential element of sportsmanship--RESPECT.

APPROACH
Activities for developing student values take on unique characteristics. The

teacher must maintain an open mind. He must refrain from deciding what is
"right" or "wrong." As soon as you cast your own values upon others a barrier is
created.

Within the past few years, educators developed a technique called "value
clarification. "This approach is based on exposing students to each other's points of
view. With open discussion and idea exchange, understanding develops. Those
who hold values which might be unacceptable to others are apt to change their
values when exposed to the advantages or other values.

Objective A: Understand what is meant by "ethics" and "citizenship."

A-1 THE ABC'S OF SPORTSMANSUIP
Discuss with students the.difference between "ethics" and "citizen-

ship" (that "ethics" conveys moral respor,sibility, whereas 'citizenship"
implies following the law). Both are imrortant factors in sportsmanship.
Ask them to provide examples of ethii.s and of citizenship.

Challenge teams of students to put together 24 examples of
sportsmanship, with each one starting with a different letter. Share the
lists. Put togethef a master list which includes all the different ideas.

A-2 RANK AND ORDER

Provide students with statements representing different hunting
behaviors. Allow students to rank each statement with a 1 for very ethical.
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2 for moderately ethical, 3 for unethical. Discuss the results, noting
differences in what individuals feel is ethical. For example, it may be
unethical for a game warden to "ground shbót" a pheasant, while the same
behavior might be ethical for'a beginning hunter.

A-3 HOW ETHICS ARE DEVELOPED
AA students to group andlist the possible ways in which ethical

hunting behavior is developed. Include: good teacher image, rewards from
friends, knowledge and love for wildlife, reward from greater challenge,
inner sense of sportsmanship, bad experiences, and others.

Each group ,should select one method, check with the teacher to
ar.sure that no one else has selected it, andwith the other members act out
a pantomime skit demonstrating how such learning might occur. Have the
other groups attempt to ideraify the method. Ensure a fun atmosphere by
moving quickly and not forcing anyone to act.

Objective B: Recognize the role of ethical hunting behavior in maintaining the
future of sport hunting.

B-1 SLOBS--A SOURCE OF ANIT-HUNTER SENTIMENT
Using the same tchnique as in A-3 above, ask each student to act

1out an example of the kind of behavior to expect from the "Slob-Hunter."

Describe the consequences of such behavior, or use the "It Gets
Back to You" activity as a followup. (See page 90 for instructions.)

DiSCUS3 ways to minimize this type of behavior in the field. Suggest
the N.R.A. program "Operation Respect" as one means, or giving a "vio-
1 ator" a "thumbs down" in the field as another.

Student role playing gots Mop gXvkit wow
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GOOD DEEM; STARTING THE ACTION
On the po,zitive side ot gdocr sportsmanship, ask ;:tuderits how a

hunter can "go one beiter" than what is expected of him. Include in your
discussion the merits of such things as sharing game, cleaning up litter,
going out of your way to be friendly, and assisting natural resource officers
with their duties.

Youc class can initiate the action among sports clubs and individual
hunters by rganizing a "hunter's gorid will" project. Start by finding out
what local clubs and citizens are doing already. Follow-up by proposing
'and starting the action. Clean-ups, property repair, and habitat-restora-
tion projects are but a few ideas. Involve the media and resource agencies.

Objective C: Demonstrate ethical responsibility While in lie field.

GUESS AGAIN
Often poor outdoor manners are the result of ignorance. For exam-

ple, some inexpernced duck hunters do not realize the coi.sequences Of
making lousy calls k:r wearing red hats. The idea here is io provide
st44ents with-n variety of hunting situations where good 9,,tat4door manners
are essential. Each student should analyze the situation and list the do'.s
and don'ts of proper behavior.

. Besides learning about good manners, good hunting techniques are
, also passed along. If you don't know them all, get an experienAd halter to

fill in the details.

C.2 THE SELF-CONTROI5kTRAINING COURSE
Nothing short ofexperience will rid the beginner of "trigger-happy"

tendencies. However, a walk-through course can be designed to simulate
these "testing" situations. Goad judgment comes with practice, especially
with situw ions involving the "long shot, "the "fast shot, "sharing the shot,
and instant target identification.

ileld course with pop-up targets would be ideal. Large targets of
both legal and illegal game species can be tacked on cardboard-backed
wooden frames. With these frames hinged cki a sturdy base, ikrid with a pull
cord attached to each, pop up targets as students walk thi-oukii the course.
To test a student's self control, the object ,vould be to pass throirgh the
course with the lowest s:elre possible. Pi,nts are ad9Ied for improper iden-
tification, making dangerous moves, and the like. Points are subtraed I 0,
making good "shots" in the least amount of time. A-standard air gun rniald
be used to simulate firearms.

C-3 THE TEST
Although seldom thought of as an activity, the pi e-test and post-

test approach is a most useful teaching nAechanism. Often, teachers and
students fail to realize how much progress was made, if any. at the end of
the course.
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This it where malaing mistakes can actualty be of benefit.

Rather than announcing the test beforehand, give them
"teacher's test': 4t-the end .of she course. Ask them specific questions
relating to ethical behavior. They should cite examples of good conduct in
the field for various sport situations. Make it creative and interesting, and
by all means go over it in class and use it as 'a teaching tool.

- Topic IV.. 'Hunting Skill

OVERVIE;W
There is a direct correlation between a successful hunter and a responsible

hunter, and deve!opment in both these areas is probably concurrent. Therefore, if
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we expect good sportsmanship as a final product of our teaching efforts, we must
introduce the students to those hunting skills which will increase his or her
chances of success in the field.

APPROP7H
All the "tricks" of the trade take years to master, and masters are hard te

come by. The teacher, if not a master, muat then serve as a motivator and
facilitator. Knowing all the answers is a gift. Knowing the sources to answers

takes work but offers higher dividends in that both teacher and student learn
together.

A well-stocked vertical file is invaluable, especially when the majority of
localize& hunting skill' information is found in magazines and newspapers. The
books cited in the Resource Section, page 162 are also excellent. They will hierve
greater utility, though, when chapters are paraphrased or outlined on noteeards.
Start working now on building that resource file. It will provide for a more
interesting and dynamic unit. Besides, you may pick up a couple of pointers you
missed along the way.

GENERAL BEHAVIORAL OBJECTIVES
The student will be able to:

Objective A: Demonstrate self-reliance in pursuing game.

A-1 THE TID BITS
Using reference material concerning the wildlife present in your

region, have students assemble any and all "tid bits" associated with a
particular species of interest. This could include a foot print plaster cast;
actual food samples; additional sign, such as scat, fur, or gnawed bark; a
range map; habit details; and other related information.

This might be more effective as a group project during field trips or
weekend excursions.

A-2 THE RESOURCE FILE
If outdoor excursions are impossible, have students collect "tid bits"

by using reference materials instead of actual items. Again, have teams
group together to dig this information out from your well-stocked resource
library.

After presenting each wildlife card, disduss the best technique for
approaching the animals. Include: time of day, direction, type of pursuit
(sitting, driving, tracking, etc.), and habitat.

A. STALKING THE WILD AARDVARK
After students have been directed to the resources and techniques

hive been discussed, have each student stalk any wild animal of hiS choice
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Learning how animals behave can prove interesting-

with a camera. A log should be kept as to species habitat and the technique
used for stalking. In addition, have students circle target areas on their
photos.

A-4 THE EXPERT

Invite a wildlife expert to your class. Ask him questions on the best
techniques for approaching wild animals. Record the session and use this
informatic.-. 1ater.

A-5 BUILDING MODELS

Successful duck hunting (as well as other types of hunting) depends
upon understanding the standard principles involved.

Usinii.papier-rnache or other material, build, for example, the duck
hunter's "set-up." Include a model blind, decoy positioning, and wind
directiop on a lake.

Do the same for a deer ridge drive, and other situations.
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A RETRIEVER DEMONSTRATION
Contact a hunting or kennel club and ask them to demonstrate how

dogs respond to actions and sounds in the field.

Objective B: Demonstrate self-reliance in game care.

- B-1 THE HUNTER'S PACK
Advance preparation is not only necessary for proper game care,

but also for survival and comfort. Have students list every item to be
included in the hunter's pack. Provide reference material as a source to
check their lists against.

Bring equipment to class and demonstrate its proper use. Your local
hunting supply store is usually more than willing to volunteer their
equipment and personnel for classroom presentation. (It's good public
relations.)

B-2 THE GAME CARE SLIDE SHOW
If the opportunity arises, utilize a successf-ul hunter as a movie star.

(He'll be flattered!) Involving the students, take a sequence of slides
shoWing the step by step process of game preparation and transportation.
Remember, not everyone visualizes that bloodied, sad-looking deer car-
cass that's draped over a car hood as a beautiful irophy.

The same technique can be used for skinning, tanning and tax-
idermy. With these activities, effective results depend upon good visual
aides and practice,

Objecive C: Demonstrate self-reliance in utilizing wild game properly.

C:1 DINNER FOR TWO AND RESOURCES TOO?
As a pre-activity assignment, ask students to collect an assortment

of recipes for wild game common to your region, using home recipe books,
reference material and first-hand experience.

At the close of hunting season, gather wild game from successful
generous hunters. Be sure you know the meat is safe fo; consumption.
Discuss and list the precautions to be taken with certain game meat. What
diseases are transferable through game animals?

Have students prepare a wild game dinner. If first results are good
(with no casualties!), offer another dinner. This time ask for contributions.
If they are interested in the delicacies savored, then sell them yot.n recipe
book. All proceeds am: equipment can go towards your Oui.door
Sportsmanship Resource Center.
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C-2 THE NOVICE TAXIDERMIST

This interesting subject is a winner for a classroom activity. The
best approach involves working closely with an experienced taxidermist.
Visit his shop to study the process. A museum of natural history or a local
university can also probably offer experts in this area.

Select your animals wisely, being careful not to handle animals
whose so,' of death is unknown. It is also important that you check with
your state wildlife conservation agency to find out which NI (Is and mam-
mals have restrictions concerning their capture for purposes of obtaining
their feathers, furs, etc. Except for a few game mammlls and nIrd,, it is
illegal to possess nests, feathers, eggs, and skins. Avoid possible embar-
rassing situations; be sure you are legal!

Conqult the Reference List (page 104) for written material.

C-3 NOT THE CANDLESTICK MAKER

Every eommunity has experienced butchers. Invite one to class for a
discussion on proper butchering techniques. Videotaping is also a good
means of bringing the butcher shop to class.

Objective D: Identif) -.-vays of gaining personal satisfaction out of the sport of
hunting.

D-I ENRICHMENT PROJECTS
Students may want to select long-term independent "craft" pro-

jects. Using reference material such as "Sports Afield" and "Field and
Stream," they might consider such projects as making decoys or an elk
whistle, building a blind, or refinishing a rifle stock.

D-2 THE WILDLIFE JOURNAL
A personal record of notes relating certain experiences with wild-

life, hunters, or hunting stories and the like, offers a valuable method of
preserving a student's rare expt,riences.
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Reference List - Hunting

Books
Conservation Directory, annual publication of the National Wildlife Federation

(1412 Sixteenth St., N.W., Washington D.C. 20036) which lists most federal
and state conservation agencies and organizations. This is a good source of
addresses for these agencies.

The Deer Hunter's Guide. Francis E. Sell, Stackpole, Harrisburg, Pennsylvania.
1964.

Game Bird Hunting. P.F. Rice, and John I. Dahl, Harper and Row, New York.
1965. (By Outdoor Life).

Game Cooking. Geraldine Steindler, Stoeger Publishing Co., Hackensack, New
Jersey. $4.95.
Recipes for the at-home gourmet.

Hunters Digest. Erwin Bauer (ed.), Digest Books, Inc., Illinois. 1973. $6.95.

Fifty two articles on the best ways, times and places to hunt large and small
game. Good section on hunting dogs.

The Hunter' s Field Guide to the Game Birds and Animals of North America . Robert
Elman, Knoph, New York. 1974. $12.95.
A complete guide to game birds and animals with excellent color photo-
graph..

New Bird Dogs Larry Mueller, Stoeger, New Jersvy. 1973. $4.95.
Selecting, training, conditioning and feeding a bird dog.

The New Hunter's Encyclopedia. Stackpole, Harrisburg, Pennsylvania. 1966
(rev. X

A detailed account of big and small game, predators, game birds, firearms,
ammunition, hunting, and dogs.

Shooter's Bible. Robert Koumjian (Ed.), Stoeger, New Jersey. 1974. $6.95.
Reference book of standard firearms and knives. Good directory of
magazines for hunters, organizations and associations, and manufacturers.

The 1975 Sports Afield Almanac. Ted Kesting, Hearst, N.Y. 1974. $1.00.
Contains a guide to best fishing days, nature facts, hunting and fishing tips
as well as sources of free films, maps and booklets.
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Booklets
SRA Hunter Safety and Conservation Program. National Rifle Association of

America (1600 Rhode Island Avenue, N.W., Washington, D.C. 20036.'
Contains many well written chapters ranging from hunting ethics ts field
care of game.

T hz Hunter Safety Handbook. Outdoor Empire Publisning, Inc. (511 Eastlake Ave.,
E., Seattle, Washington 98109.) $1.00.
Training manual supplied to most state hunter safety training agencies.

Shooting for the Future. National Shooting Sports Foundation, Inc., (1075 Post
Road, Riverside, Conn. 06878.)
Discusses the value of hunting towards the future of concevation.

What they Say About Hunting. National Shooting Sports Foundation, Inc., (1075
Post Road, Riverside, Conn. 06878.)

An honest account of many conservation organizations' viewpoints on hunt-
ing. Excellent "food" for activities.

Principles of Game Management. Olin Mathieson Chemical Corporation, Conser-
vation Department (East Alton, IL 62024.)

For the Young Hunter (same as above)
14%.

Game Gunners and Biology (same as above)

Pamphlets
Le Resche, Robert E. Hunter Safety News (Supplemer,L) (511 Eastlake Avenue E.,

Seattle, Washington 98109.)
An excellent article on the proposed relationship between hunters, anti-
hunters and land managers.

National Shooting Sports Foundation, Inc. You and Your Lawmaker. (Literature
Department, 1075 Post Road, Riverside, Conn. 06878.)
A 26-page manual outlining ways in which sportsmen can contribute to the
passage of conservation legislation.

National Shooting Sports Foundation, Inc. Catalog of Publications. (1075 Post
Road, Riverside, Conn. 06878.)
An excellent listing of a wealth of materials and films concerning all aspects
of shooting and hunting.
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Magazines
Co lnrado Outdoors. Colorado Division of Wildlife, 6060 Broadway, Denver, CO

80261.
Excellent source of thought-provoking air'kicles on sporismen ethics. Also
contains many how-to-do-it and management articles. Bi-monthly.
$2.00/yr.

The Conservationists. New York State Department of Environmental Conserva-
tion. Albany, New York 12201.
A bi-monthly magazine dedicated to conservation of all kInds. Includes
many sportsman/management related articles. $2.00/yr.

Hunter SafeLL. News. 511 Eastlake Avenue E., Seattle, Washington 98109.
Bi-monthly. In every issue: newest training aids, trends inliunter. educa-
tion, teaching methods that get results.

Your State Wildlife Conservation Agency Magazine. Request subscription for your
school.

Films
Federal Cartridge Corporation. Before You Hunt (27 1/2 min.) (2700 Foshay Tower,

Minneapolis, MN 55402.)
Excellent film on hunter safety, hunting etiquette, 'and game conservation.

Ducks Unlimited, Inc. Decisions. (3158 Des Plaines Avenue, Des Plaines, IL
60018.)
Points out the positive approach that can be taken to wildlife management
by sportsmen. Request list of other fine films.

Kentucky Department of Fish and Wildlife Resources. The Hunter's Point of V iew .
(28 min.) (Capital Plaza Tower, Frankfort, KY 40601.)
Counteracts anti-hunting sentiment by showing the real reasons for wild-
life declines.

The Hunting Safety Program Association-Sterling Films. The Hunter Safety
Program (512 Burlington Ave., Lagrange, IL 60525.) $5.00/set.

-Sportsmanship in the Field
-History of Gunology
-Handling Firearms in the Car, Field and Camp
-How to Live with Firearms and Ammunition

(produced by Sears Roebuck & Co.)
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National Shooting Sports Foundation. A Q. !stion of Hunting. (1075 Post Road,
Riverside, Conn. 06878.)

An excellent film, (1974). May also be available from your State Wildlife
Conservation Agency.

Learning Packages
"Hunter Safety Education Correspondence Course. "The Pennsylvania State Uni-

versity, 307 Agriculture Administration Building, University Park, Penn-
sylvania 16802.

Taxidermy Course (outline and visual aids). Mrs. Gren Curiel, Chairperson, Biol-
ogy Department, Flowing Wells High School, 3725 N. Flowing Wells Road,
Tucson, Arizona 85705.

Consultants
Robert N. Goss (Shooting). Director of Training Services, Daisy, Rogers, Arkansas

72756.

Roy Jinks (Shooting). Product Manager Handguns, Smith and Wesson, P.O. Box
2208, Springfield, Massachusetts 01101.

Robert Rhode (Archery). Educational Services Director, Bear Archery, Grayling,
Michigan 49738.

H. Wayne Sheets, Training Department, National Rifle Association of Americ4.
1600 Rhode Island Avenue, Washington, D.C. 20036.
Provides extensive materials and programs concerning firearms, hunting
and conservation.

Dr. David C. Smith, Area Coordinator (Archery). School Services Personnel, Uni-
versity of Arkansas, 234 Graduate Education Building, Fayetteville, Ar-
kdrisas 72701.
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I. Nature of Msh
A. Fish ecology
B. Anatomy
C. Species

1. Warm water
2. Cold wate.r

D. Fish habits

I I. Fisherjes Management
A. Pmblems

1. Pollution.
2. Disease
3. Overcrowding

B. Management
1. Hatcheries and stocking
2. Habitat improvement
3. "Quality" fishing areas
4. Laws and regulations
5, Research

III. Fishing Technique
A. Types of reels

1. Bait casting
2. Spin casting
3. Spinning
4. Fly casting

B. Rigging
1. Balanced tackle
2. Hooks
3. Lines
4: Knots

Unit III
Invesfigating Fishing

Topic Outline

C. Baits
1. Natural

a. Finding
b. Rigging
c. Fishing

2. Artificial
a. Types
b. Making
c. Using

D. Where to fish
1. Lakes and ponds
2. Streams

E. How to fish
1. Casting

a. Single haul
b. Double haul

2. Fighting fish
a. Hook setting
b. Playing fish
c. Pumping in line
d. Drag adjustment
e. Landing the fish

F. Fishing safety
1. Hook first aid
2. Walking and wading
3. Casting safety
4. Boat and water safety

G. Preparing fish
1. TransportMg
2. Cleaning
3. CoOking

IV. Fishing Etiquette
A. Quality fishing
B. Eihical behavior
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Unit 3
Investigafing Fishing

INTRODUCTION
Fishing is probably the country's most popular field sport, and yet, many of

us do not realize what fishing is all .about.
Besides the obvious skills associated with "landing the big one, " aa avid

sport fAherman possesses many unseen qualities, such as patience, courtesy,
oUtdoor wisdom, self-restraint, resourcefulness, meditation, and of course story
telling. Not many sports can claim such an array of characteristics and even fewer
require as little initial investment in equipment

A beginner's "luck" often sets the foundation for lifetime attitudes and
interests toward fishing. The purpose here is to provide an outline of activities
which form the basis of pleasurable fishing recreation. If teachers can generate
student enthusiasm for learning fundamental fishing principles, we may not only
accomplish what every biology or ecolagy courie attempts to do, but may substan-
tially change the student's "luck" factor to self-satisfying know-how..Hopefully,
such an approach will result in more true sport fisherme.n.

Curriculum Lesson Ideas
.) Topic I. The Nature of Fish

OVERVIEW
Even Years Of experience will not guarantee expertise in angling. Rather

than detailing instructions in technique, the activities below suggest ways to
d6liver elementary concepts effectively. The underlying principle involves under-
standing of fish habits and being able to accuratelY imitate their food using rod,
reel and lure. As with ecology, good fishing technique depends largely on main-
taining balance.

GENERAL BEHAVIORAL OBJECTIVES
The student will be able to:

Ob'ective A: Understand fundamental relationships in water ecology.

A-1
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AQUATIC rooD CHAINS
Either by sifting, grabbing or by fishing, have students collect

examples of primary producers and of first, second and third order con.7
'sumo's.

Impose the ethic of returning these organisms to the system alive
after recArding suth information as its name (use reference books), adap-
tations, and habitat. Draw these critters in food chain fashion; perhaps
continue to connect a food web.
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A-2 FOOD CHAINS AND THE FISHERMAN
Catch a fish and examine its stomach contents. If possible, preserve

contents in formaldehyde. Key each.* to the fish species and its habitat.

Discuss why successful fishermen must know what fish eat. Make a
chart of fish species and food preferences.

A-3 THE FISH COMMUNTIY t
If a pond or stream ia accessible, collect plant and animal samples

from different locations. Include the' water's edge, below the suzface at
different depths, along the bottom starting from shore, and at the ourface.

. Record-and contrast results. Nhere are different types of fish food
found? 'How are they related? Compare plant and animal species from
different bodies of water, such as a pond, lake, marsh, or stream.

A Mil community?
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A-4 DO FISH LIVE HERE?
Test the various physical components of the fish environment. This

does not necessarily mean you have to invest in elaborate equipment.
Students can have fun making their own. For directions, visit a local
fishery biologist or linmologist at a nearby university Jr game and fish
department.

The data and equipment needed include:

a. Cupped thermometer for taking different temperatures. Make
a temperature map.

b. Dip and seine nets and a oottom dredge for organism sampling.
c. Chemical testers for hardness, dissolved oxygen, and microor-

ganisms. (Inexpensive kits are available, see Resource Appen-
dix.)

d. Water speedometer (bobber on fish pole with timing watch)
e. Secchi Diska white No. 10 can top lowered with fish line to

measure visibility.
At first such activities may seeni "too sciency" but an active com-

parison offish environments utilizing maps and charted data can produce
loads of information. Fishermen should know exactly what fish "homes"
look like from the surface. It's better than reading it in a book.

Objective B: Identify the parts of a fish.

B-1 FISH PAkTS
I Reference material Should be used by students in drawing and

labelling the various parts of a fish. Start a quiz game to help learn parts
on different species. Discuss, the functions of these parts and various
adaptations to water environment.

B-2 MAKING A FISH CAST
An acitivity which involves catching fish, working as a group on a

class project, and providing unique classroom displays is well worthwhile
to pursue. For directioni, see page 122.

Objective C: Recognize fish species by contrasting characterisitcs.

C-1
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USING FISH CARDS
Have students draw and color pictures of fish common to your area

on white poster board. Include it's habitat and food on the back of each.
Compare differences in structure. Discuss adaptations such as mouth
structure in relation to food. Is the fish a bottom or surface feeder? Does it
feed on minnows, flies or algae?
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C-2 FISH SCALE COLLECTION
Collect samples of scales from as many different species as possible.

Oet enough from each species for the entire class to observe.

- Using hand lenses, ask students to first approximate the fish's age
(crowded rings farm during winter and widely spaced rings are from the
summer's growth). By gathering scales from different species, ask stu-
dents to.group scales by similar characteristics (size, shape, texture, or
whatever). Are there any simihrities between your groupings and species
characteristics? Discuss scale adaptations and habitat. Consult the Refer-
ence List for fishing on page 125 for basic ichthyology textbook informa-
tion.

Objective D: Recognize feeding and breeding habits 01 various species.

11-1 THE FISH STORY
Many movies or other forms of media serve as excellent resource

material for identifying fish habits. Assemble a vertical file ofmagazine or
newspaper articles pertaining to habits. Keep an index file on feeding and
Ereeding habits. Construct charts which indicate peak feeding or activity
periods and water temperatures. Where, when and how do different fish
species breed? What is the avei-age survival rpte per hatch of different
fish?

Topic II. Fisheries Management

GENERAL BEHAVIORAL OBJECTIVES
The student will be able to:

OVective A: Relate probleims in fish management to habitat conditions.

A-1 IS DILUTION THE ONLY SOLUTION TO POLLUTION?
List and describe various types and sources of water pollution.

Photograph examples of water pollution in your area. Identify possible
causes and results. Perform simple water quality tests for dissolved oxy-
gen content and other factors as discussed in activity A-4 in Topic I.

Discuss difficulties in solving water pollution problems. Include
identification, proof of effects, economic, questions and policy decisions.
Incorporate these ideas into a simulation game.

Initiate a clean-it-up campaign. Invite repizsentatives from con-
servation organizations such as Trout Unlimited and discuss how you can
help abate pollution. Discuss how action committees can get results from
letter \ Titing, filing complaints and reporting to appropriate agencies.
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Do tisix_fthors7

A-2 THE UNDESIRABLES
Invite a fish thiologist to class

diseases, undesirable species, and over
measures can be taken to help elimin'

yaw.

'nhake a class presentation on fish
ing. Discuss what prevention

problems

Compare the results of this discutksioil with C-1. AN ECOSYSTEM.
under the sectidn on Wildlife Ecology. Keeping a natural aquarium in
balance is the key to minimizing undesirables.

cojective B:

`N.

B-1
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Understand that fish management is an agency effort to improve
habitat and fishing suCcess.

--.

THE HATCHERY FIELD TRIP
This is one you shouldn't miss. Ask an official to describe the

process from egg proctirement to stocking. If the trip is impossible for an
%entire class, go yearself, take slides and notes, and bring the experience to
\ the classroom.

41,
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B-2 THE WAYS AND MEANS STUDY
As a follow up 1.0 objective A's activities, map out waters in your

locality that could be improved. Outline a plan of action for each environ-
ment. Include: erosion control, pollution abatement, draining and stock-
ing, deepening, vegetating or de-vegetating, or establishing balanced
populations. See Resource Appendix for references. Find out what local
agencies are doing in your area to help improve fish environments.

B-3 "QUAUTY FISHING"
Quality fishing is found where the fish are wild (not stocked) in the

most natural setting possible. Write your state fishing agency asking for
maps of quality fishing areas in your state. If this information iS not
available, map out the wildest waters on your oWn.

Discuss how these areas compare with other fishing areas. What
kinds of fish are there? Is there easy access to the water? What different
techniques would you use to fish these waters?

(
-

B-4 WHAT THE BOOK SAYS
,

Obtain copies of fishing laws ant)regulations. Divide the laws up
between studnt groups. Hav,,each poup identify the law, give its specifi-
cations and supply possible reasonbr it. piscuks What the limitations of
such laws are.

Invite a Wildlife conservation offifer ti5 your iClass to describe his
duties and the problems he faces. Write foris infor-mation if a visit is not
possible.

B-5 RESEARCH AND EDUCATION AS MANAGEMENT TOOLS
Ask students to give examples of fishery research that has 13e1ped

fish and fishing. Assign individual mini-projects to each student:Have
them research or experiment to find out information and then report on it.

,Students could, for example, find out what
a rainbow trout eats

scientists do to estimate fish poriulations
enemies bass have

purpose particular fish coloration serves.
The "Sports Afield Almanac" is a good source for many additional

Jse-
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Topic III. Fishing Tuchriques

GE14ERAL,BEHAVIORAL OBJECTIVES
The student will be able to:

Objective A: Demonstrate proper technique associated with various types of
equipment

A-1 KNOW YOUR EQUIPMENT
Using vigual aids (make them with over-head transparencies from

reference material- or make slide shows), discuss with the class the differ-
neces between the four types of reels.

Describe the knctions for each part. The best method is to acquire a
set of rod and reels of each type. Show four students how to operate and
maintain each reel type. For example, for the bait-casting reel, include
selecting proper line, lubrication Points, mounting on rod, putting line on,
and drag, backlash and spool-end play a4justments. This may sound
complicated but a simpre fishing book usually covers this information
adequately.

These four students can then instruct the rest of the class in small
groups of six. Rotate with each Outfit four tiMes.

A-2 HOME MADE FISHPOLE
After the class has become familiar with the theory behind rods,

have them make their own. A variety of commerical kits are available in
all price categories (see Resource Section, page 162) using home-mede
miaterials, such as cut-off safety pins as guides and willoNfttranches for
rods, one can produce unique results. Homemade ice fishing outfits can be
med . of almost anything and usually produce results. Hold a "creative
pole" contest for the most unique design, most functional, and the like.

Objective ,B: Rig an outfit properly for different situations.

B-1 THE BALANCED OUTFIT
Discuss what balanced equipment means. Set up different rigs with

some in balance and others out of balance. Ask students to compare these
outfits by looking and casting. Have them select those which are in
balance. Keep in mind the purpose of each set-up.

Follpw up with a discussion of relationships between rod and lure,
line and lure, and rod and line.

F4-2 HE TOOK IT HOOK, LINE AND SINKER
One can get pretty frustrated when walking through a well stocked

tackle shop unless he or she knows that sometimes tackle is designed to
"hook" people rather than fish.
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As an activity, take a class through a tackle 'shop. The proprieter
might be willing to describe the purpose for the variety of tackle.

Using any tackle you can obtain, put together demonstration
boards with a collection of hooks, lines and sinkers. Label each item and
explain its uses.

Test the "hooking power" of various hooks by setting the points
slightly in a bar of soap. Pull the line and observe the penetration and
holding power of the hook (leather works well also). Test the accuracy of
line ratings by adding known weights to it and noting when it breaks.

B-3 KNOTS
The best technive fo lc :ruing how to tie fishing knots involves

using bent coat hangers 'fox- 1,..Joks and nylon cord for line. Large chart
diagrams of knots also help.

Divide the class into groups of two or three. Give them the hooks,
cord and knot diagrams. Rotate the different "knot diagram problems"
between the groups so everyone learns how to tie all the knots.

Objective C: Understand the use of various types of bait.

C-1 THE WORM BOX
Dig worms from rich, loamy soil. Sprinkling.the lawn first and

picking nightcrawlers at night with the aid of a flashlight is another-,
'method.

Put them in a tight wooden box filled with damp, fine sand. Put a
large chunk of damp moss and compost in the middle and cover it with
coffee grounds, corn meal and bread crumbs. (This is their food.)

Store your box in a cool shady spot. Cover it with one or two burlap
bags and keep the contents moist (not we.4.). Keep the moss and compost
clean by examining the contents every week or two. The worms will clean
,and toughen themselves in the sand and reproduce in the mess.

C-2 FISH FOOD
A collection of living natural baits helps develop student interest in'

natural history and answers many "whys?" of the beginner fisherman.
Everything from zooplankton to amphibians can be kept healthy in

the classroom. Food chains and life cycles can be witnessed rather than
read about. (See reference listings.)

Labelled animals along with the names of the fish that eat them
provide a good introduction to "match the hatch" theory. Here again, we
can cut open a freshly caught fish to examine the contents of its stomach.
Put this in a jar of water. Compare for different fish species and localities.
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C-3 THE LURE PROJECT
Spoons, spinners, plugs, jigs and flies all have different uses. The

best means of finding out what's best for your area is to ask experienced
locals, either tackle salesmen, fishermen or consevation officers. Discuss
the principle behind these lures and then set the plan.

By hunting around at popular fishing spots or leaving donation
bOxes at tackle shops and sportsmen clubs, collect as many lures as you
can. Money earned from reconditioned lures can supplement your fly tying
.materials.

C-4 FLY TYING
As a true art form, tying flies can be a terrific class project. Initial

costs can be kept to a minimum by using household items for equipment
and materials. Elementary Fishing, by Jae Bates gives several good sug-
gestions. However, the best way to learn fly tying is to have an expert show
you.

Make a collection of dry and wet flies, streamers and nymphs. Ask
students to guess the purpose of each type.

C-5 THE TACKLE BOX
Ask each student to make a list of items he would carry in his

tackle box. Free fishing cacalogs can be used as reference material. Put a
limit on the money they can spend. Ask them to describe the purpose for
each item and include the type of fishing they have in mind.

A demonstration board would be useful as a visual aid to reinforce
the proper selections. Be sure to cover how to use and care for all the tackle
included.

Objective D: "Read" the water to determine probable locations of fish.

D-1 READ l'HE WATER
Haye students draw hypothetical maps of I akes, ponds and streams.

They might even, map an,area they-recently fished. Have them include
obstructions, shaded areas, eddiesybottom contours, inlets and outlets,
and current flow.

Ask students to point to areas where they would fish and ask them
to explain why. They might also explain fishing technique, time of day,
and bait to use.

Objective E: Demonstrate how to catch a fih.

E-1

1 18

CASTING BASICS FOR FUN
Analytic drawings, clock diagrams and id grips can get so complex

that learning pleasure is lost with the first to.,.s.



The single and double stroke Casts made overhead from the one-o-
clock to ten-o-clock positions will develop a feel for accuracy and distance.

A set of five rods and reels rigged with hookless plugs can be shared
among class groups. Two spin casting outfits, and one each of flY, spinning
and bait casting wnuld make up an ideal set.

E-2 LANDING A KID

Once the basic casting teclmiques have been mastered, depart from
the traditional "toss the plug in the hoop" approach.

Four basic techniques which are efsential to actually catching fish
include hook setting, playing fish, pumping in line, drag asbustment and
; ding the fish.

For setting the hook, use a car% ed bar of soap to simulate a fish, and
have kids practice making that sharp rearward motion to pull the line into
the fish. Variations can be worked out depending on the direction of flow
and the fisherman's position.

For playing a fish, the object is to not have the line broken. A
student holding onto 'the hookless plug can help the beginner learn how to
adjust the drag and release and reel line.

Using a wooden fish, one could also practice pumping in line. Two
could practice the proper technique of landing or netting a fish in a boat.
Practice like this will at least familiarize sLudents with various techni-
ques used in fighting fish.

You can't teach *tat you don't know.
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Objective F: Demonstrate awareness of fishing safety.

F-1 HOOKS ARE A PAIN
Have students demonstrate how to store and handle hooks safely.

Demonstrate how to back out a hook if the barb has not penetrated
the skin. Explain that if the barb is imbedded, it's wise to have a physician
remove it. If a physician is not available, the Standard First Aid Manual
recommends hook removal by pushing the barb on through, cutting either
the barbed or skank end and removing it, then cleansing the wound and
contacting a physician for a tetanus shot.

F-2 FISHING CAN BE HAZARDOUS
Ask students to list all the possible accidents associated with lake

or stream fishing. Include a description of situations that could lead to
drowning br injury, such as using waders, falling while bank fishing,
careless casting, etc. Discuss these situations and the precautions to be
taken.

Boating Safety is a course in itself. At least go over your state's
boating and water regulations. Perhaps enroll the class in a boating safety
course.

Objective G: Demonstrate proper methods of transporting and preparing fish.

G-1 HOW TO KEEP FISH
A creel can be made in class as long as students are aware olits

purpose. Using cloth or plastic bags or other materials such as wicker,
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remind students that most anything will work as long as it's transported
easily, keeps fish cool and remairs moist. Wet grass is a helpful addition to
creels.

Stringers can be made easily also. Discuss how to improvise using
fish line and a couple of sticks.

6-2 CLEANING AND COOKING
The best way to learn is by actually doing, so get the class out where

pan fish are plentiful. Put to use all the skills dealt with in class. Handling
bait, catching, cleaning and cooking fish could be covered all in one
Saturday.

Most elementary fishing books will provide step-by-step directions
on how to clean fish. The best way is to show the class how while they're
doing it. .

Broiling, baking and frying fish can all be demonstrated in class
using electric skillets or a small fire pit built outside. Collect recipes, put
together a booklet, and hold a fish dinner for parents and teachers.
Proceeds can go towards building up class fishing resource supplies.

Topic IV. Fishing Etiquette

GENERAL BEHAVIORAL OBJECTIVES
The student will be able to:

Objective A: Appreciate the quality aspects of sportsmanlike fishing.

A-1 RANKING THE CHALLENGE
Quality is a relative Lerm in that it suggests the challenge or

contest involved in pursuing the game. Therefore, catching panfish with
worms represents quality fishing for the beginner but not for the expert.
Staneards for quality involve many other factors, including access to
fishing water, methods used, learning the area yourself, and returning an
unneeded catch. Students should be aware of quality and what ic means.

As a means to identifying the range in quality fishing, give stu-
dents lists of fishing techniques, fish species, access methods and envi-
ronments of the pursuit. Have students rank them in order of highest
quality to lowest quality. For example, highest quality fishing might
mean catching native trout with dry flies on a back packing expedition
into a wilderness area. Low quality might imply catching carp in a pol-

luted city stream using seines.,
Compare lilts by discussing the differences in quality for different.

people. Include the low quality aspects of cheating and lying.
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Objective B: Appreciate aspects of ethical conduct while fishing.

B-I

B-3

THE FISHERMAN'S QUESTIONNAIRE
Two types of questions might be asked of local fishermen: 1) why

they fish, and 2) what problems, if any, they encounter when fishing
around others. Questions might be left open-ended for wirtten replies.
Distribute to local sport shops and parents. ComPile and discuss your
results.

BEHAVIOR CHECK SHEET
As a class project design a Sportsman's Behavior Check Sheet

which indicates those types of good behavior common to a true sport
fisherman. Try to make the list as complete as possible by dividing be-
havior into categories under skills, knowledge, attitudes and habits. The
purpose of the sheet is to remind people of sportsmanlike behavior. Such
things as littering, respect for property, courtesy, handling non-keepers
too much, "ecology-mindedness,'' camping care, and the like should be
discussed. Distribute these check sheets to local stores and conservation
agencies.

THE FISHERMAN'S CODE
Have students write a sho: t paragraph or two describing what they

feel is meant by the statement, "Limit your catch, not catch your limit."
Try other sayings (lilt, like the Chinese proverb, "A chicken thats cooked
wrong is a chicken killed in vain."

Read the student's remarks aloud and discuss the variety of in-
terpretations. Compare these remarks with the "Ethics for Anglers" on
page 124.

Directions for Activity B-2
Making a Fish Cast

Time: Two Class Periods

Materials: Plaster of paris, fine sand, vegetable oil, long headless tacks or
pins, vaseline, large shallow dishpan, cheesecloth, a bar of soap,
wire screening, shellac

Purpose: To identify various local fish species by making models from
carefully molded fish casts.

Procedure: 1. Using a freshly caught fish that's been cleaned of dirt and
slime, embed in moist sand that's been smoothed out in
plastic dishpan.. Be sure that one Iva is perfectly covered to
include back fins and the midline of the belly.
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Spread fins outward and tack them to the sand. Make sure
the gill cover and fins on the exposed side are also pinned
flat to the body.

3. Brush the fish with the oil to prevent plaster from sticking.
Make up enough plaster of paris to cover the fish with at
least a 1/2 inch layer. Experiment with making plaster
of paris beforehand to reach the desired consistency and
drying time.

4. Pour the plaster over the fish and allow it to set for 10 to
15 minutes. Wait for the casting to thoroughly harden.
Remove the cast by turhing the mold over and carefully
remove the fish.

5. Coat the inside of the cast with a mixutre of soap solution
and vaseline. Laundry soap shavings covered with water
forms a jelly-like mixture if allowed to set overnight. Mix
this with a little vaseline to make your mold release paste.

6. Using fine insect screening, cut out shapes to exactly match'
the fins. Extend a base for each fin screen to serve as pport
The screen will help prevent the fins from cracking off the
finished model.

7. Fill the mold with at least,a V2 inch Of plaster of paris. Press
the screen cut-outs into the plaster at the proper locations.
Push small strips of cheesecloth into the plaster to add
strength to the dried model.

8. After the model has thoroughly dried, remove the cast by
prying it up at several different points. Tap it lightly if it
sticks.

9. Faint your model with a light coat of shell ac. Using tempera
or acrylic paints, reproduce the natural coloration of your
'fish.

10. Glue your model half to a rustic-looking wooden plaque.
Label it and provide such information as where and how it
was caught.
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Ethics for Anglers

Fishing is an aesthetic and contemplative sport. Tbst isif other fishermen will
allow it to be.

mergers certain unwritten ethical rules to be followed in fishing that seem to be
falling by the msyside as numbers of fishermen :nomad. mese ehtics are probably
basicialy English in origin although they merely represent good manners.

Following is my idea of the major considerations:

1. On small streams a pool or riffle VIM belongs to the person fishing on it and
hs should be left undisturbed. tf you want to fish there, sit and wait until he is
through. if you want to pasa him do so, but waNc around him as far awayfrom
the water as possible. Don't yolk the stmemboNi or itri your shadow CMGs
his fishing water ante.

2. Don't "move in" on a successful fisherman. Chances are he's just a good
fisherman and will ;nova on to where you were and still catch fish.

3. Stay away from atter fishermen's back-cast areas. This Is really for your
own safety.

4. Don't let your children bother other fishermen. For that matter don't bother
them yourself 'salsa invited. Such statemonts as "how many ye got,"
"whatcha catching 'em on," "what fty ya using" rnty or may not be all right
depending how conversationally-minded the other fellow Is.

5. Boat use can cause lots ol altercations.
a. Don't run your boat close across or behind another boat obviously troll-

ing.
b pool *Peed by anchored fishing boats or bankfishermen so es to cause

them discomfort from your boat waie.
c. Don't troll or anchor your boat Immediately in front of bank fishermen.

You have far more fishing water rd your disposal than they do.
6. Clean up you litter. This is basic at 'bromide or anywhere else. The out-

doors is not your* exclusively.

These common courtesies become increasingly hard to follow as largercrowds
of fishermen frequent the more popular fishing areas. It actually makes them more Im-
portant under such drcumstancos however.

We ail try to taach our children good manners either by lesson or example.Let's
do the same thing for them on stream and lakeside manners.

1 '3

W.R. Seaman
Colorado Division of Wildlife



Reference Li t - Fishing

Books
The ABC's of Fishing. Bob Zivirz. Digest Books, Inc., Illinois. 1974. $5.95.

Bait-casting, spin-casting, fly-fishing, rigging tackle, choosing baits and
lures, fly-tying techniques.

A Book of Trout lies. Preson Jennings. Crown, New York. 1970. $7.50.
A reprinting of the 1935 classic on the identificatioi and imitation of
trout-stream insects.

Fisherman's Digest. Edwin L. Bauer (Ed.). Digest Books, Inc., Illinois. 1971. $5.95.

Cumulation of articles written by many good fishermen on a variety of
aspects.

Flyfishing for BackpaCkersIBackpicking for Fly Fishermen. R.A. Cordes. Fenwick,
California. 1974. $2.50.

A unique small paperback on the topic; includes equipment, techniques,
stream and lake enton;Ology.

Flyfishing for Trout: A guide for adult beginning. Richard NNT Talleur. Winchester,
N.Y. 1974. $10.00.

A teit covering thoroughly equipment, casts, flies, streams, insects, and
kept fish.

Fly Fishing Digest. Bill Wallace. Digest Books, Inc., Illinois. 1973. $4.95.

How-to, equipment selection and fly-tying.

Freshwater Fisheries Biology. Karl Lagler. Brown.

Introduction to the Fisheries Sciences. William Royce. Academic Press. 1971.

Maiching the Hatch. Ernest Schwiebert. MacMillan, N.Y. 1972. $7.50.
A large guide to imitating the insets found on eastern and western trout
waters.

Nymphs. Ernest Schwieberf. Winchester, N.Y. 1973. $12.95.
For the dedicated fisherman. Pictures are four times actual size. A hefty
volume.

'Simplified Fly Fishing. S.R. Slayrnaker, Ii. Harper, N.Y. 1965. $6.95.

Booklets
ABC's of Catching Fish. Homer Circle. Reprint from Sports Afield, June 1966.

Provides handy listing of manufacturers of fishing and sports equipment.
Excellent "Information page" listing sources of further information. Good
primer for the beginner.
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All About Fishing Rods. American Fishing Tatkle ManufactUrer's Association.
(20 North Wacker Drive, Chicago; IL 60606.)

A 16-page booklet on rods. Send a stamped self-addOssed No. 10 en-
velope.

Elementary Fishing. Joesph D. Bates. Jr. Popular Library, N.Y. 1967. $.75.
. For the beginner in fresh.water fishing. Covers equipment,main.,,nance
and handling; bait and hook selection; fly casting; stream, pond and lake
fishing; cooking fish; and conservation.Fly.Rod Fishing Made Easy. Cortland Line Company, Cortland, N.Y. 1969. $.25.

Handy booklet explaining fly-rod fishing step-uy-step.

The 1975 Sports Afield Almanac. Ted Kesting. Heal st, N.Y. 1974. $1.00.

Contains a guide to best fishing days, nature facts, hunting and fishing
tips as well as sources of free films, maps and booklets.

To Cast a Fly: A step-by-step guide for modern anglers. Scientific Anglers, Inc.,
1913. $.50.

Excellent. Good coverage in a small size, with many line drawings.

The Trout Fisherman's Bible. Dan Holland. Doubleday and Compay, N Y.

Wildlife Illustrated. Ray Ovington. Digest Books, Inc., Illinois. 19Z4. $6.95.
Excellent reference for a detailed look at North American game birds,
animals, and fish, including identifying characteristics, species traits and
habitats.

Fi"sms
Northwest Steelheaders Council of Trout Unlimited. Dammed Forever (23 mi-

nutes). (3226 .North Lombard, Portland, OR 97217.)
Shocks the audience of damage to migratory fish attributable to dams and
damming.

Trout Unlimited. If We Pon't, Who Will? (23 minutes). (4200 E. Evans Avenue,
Denver, CO 80222.)

A film dealing with Trout Unlimited, what it's doing and trying to do.

Teaching Package
"Wildlife Resources and the Natural Fnvironment." (The Pennsylvania State

University, 307 Agriculture Administr-ation Building, Univeristy Park,
Pennsylvania 16802.)

A correspondence course suitable for group use. There is a total ot 12
ccirses at $5.2G/course. A comprehensive overview of wildlife manage-
ment including fishery.
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4

Investiga

I. Nature of Hiking and Camping
A. Reasons 'for

1. Pleasure Of "Cutting
loose"

2. Solitude
3. Exploratier.
4. Exercise
5. Simple living
6. Challenge
7. Nature appreciation

B. Types
I. Wilderness backpack in g
2. Trail camping
3. Specified campsite

camping
4. Roadiide recreational

vehicle camping
C. Ethics

1. To land
a. Litter
b. Pollution
c. Erosion
d. Biotic damage

2. To fellow man
a. Noise
b. Overcrowding
c. Property damage

IL Hiking and Camping Techniques
A. Basic necessities

1. Clothing
2. Food
3. Sleeping.
4. Shelters
5. Packs

rill

Unit IV

Hiking and Camping

Topic Outline

B. 4 PlaiiIiing skills;r1
1. Trip planning

a. Itinerary
b. Supply and ecidip-

ment plans
2. Leadership

responsibilities
a. Obtainarag*erin its

and perm:ssion
b. Leaving word
c. Checking conditions

-d. Equipment chec'c
sheet

e. Determining group
abilities

f. Extra emergency
supplies

C. Hiking skill);
1. Conditioning
2. Hiking comfort

a. Energy
b. Hiking steps
c. Safety
d. Footwear and-rare
e. Walking sticks

3. Leadership
responsibilities

Establish pace
b. Destinations
c. Directions
d. Awareness of

warning signs
e. Safety and first aid
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D. Camping skills 4. Cooking
1. Site selection

a. Wind
b. Water
c. Fire hazards
d. Temperature
C. Topography

a. Menus
b. Preparation
c. Clean-up
d. Food storage

5. Sanitation
a. Garbage

2. Campfires b. Toilet
a. Building
b. Extinguishing
c. Erasing traces

E. Miscellaneous skills
1. Knots and lashings
2. Tool use and care

3. Stoves
a. Types
b. Use
c. Care

a. Knife
b. Hatchet
c. Axe

Unit 4
The Hiking and Camping Ethic

Introduction
The mark of an accomplished outdoorsman was once determined by his

ability to successfully conquer and subdue nature. With our intentions focused on
recreation rather than survival, today's challenge for outdoor enthusiasts lies with
visiting a natural area without leavipg any human trace behind.

The miracle advancements in recreational eqi4ment have made it easy for
us to forget our outdoor resjx4sibilities. Wilderness to some has become nothing
more than an extended backyard. Consequently, both man and nature stand to
suffer from resulting careless neglect.

The purpose here is to senshize the individual to the frailties of our recrea
tional areas. It must be impOsed upon the oserrthat every outdoor misdeed will be
compounded by -those who tollow. Likewise; those who exercise care and good
outdoor manners are buying time for the future of their sport and their n tural
resources.

Curriculum Lesson Ideas
-.Topic I. Hiking and Camping Philosophy

OVERVIEW
The standard "outdoor living" instructor is usually obsessed with the "how-

to-do-it" or the "show-n-tell" approach. ThiS should be avoided for lack of imagina-
tion. Basic principles of hiking and camping can be delivered by utilizing student
curiosity. You should design learning experience to acquaint the Individual to the
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pleasures offered by the outdoors. Stress the "leave no trace" ethic whenever
passible. In the outdoors, the more we are aware of, the more we will enjoy and
appreciate. A key to awareness is taking our time. As Gandhi put it, "There is more
to life than increasing its speed. ff

GENERAL BEHAVIORAL OBJECTIVES
The student will be able to:

Objecitve A: Understand that people enjoy hiking and camping for differept
reasons.

A-1 ARENT WE ALL NATURE LOVERS?
Hikers and campers sometimes develop a self-righteous attitude

about their particular style of enjoying the outdoors. In order for
everyone's needs and interests to be met, members of this group should
understand the viewpoints of others.

Have students list reasons for going hiking and camping. Try to
identify as many different categories as possible. What common factors
can be found between them? Attempt to bring out the importance of a
natural environment rather than a -nan-dominated environment in out-
door recreational areas.

Objective B: Differentiate the types of hiking and camping.

DIFFERENT WAYS TO OUTDOOR PLEASURE
Ask students for examples of as many types of camping as they can

think of. Include a discussion of differences between such varieties as
recreational vehicle camping, wilderness backpacking, trail camping, and
specified campsite camping.

Make a composite listing of these types and have the students
re-order this list in terms of highest quality to lowest quality camping.
"Quality" may refer to the challenge involved.

The purpose is to take advantage of different viewpoints between
student ranking orders. For example, vehicle camping might be regarded
high quality by some over wilderness camping. Because people have
different reasons for camping, no "correct" ranking exists.

Discuss the implications of this situation in terms of recreational
ara management For example, how would the Park Service and other
agencies go about meeting everyone's needs? Also discuss permit systems,
restricted areas, and multiple use areas.
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Objective C: Apply ethical behavior to hiking and camping situations.

C-1 THE CAMPER'S GOLDEN RULE
Ask students to list why they terkjoy hiking and camping. If they

present such reasons as "challenge," "exercise," or "cutting loose, " again
ask why they pick camping and hiking areas to do it in. Attempt to identify
the common element which links all reasons, that is, something that
nature offers which man's world does not.

Ask,, them to fortell the natural world's future if no outdoor ethics
were followed by anyone. Stress that the signs of man would be every-
where and that the natural world would then become a man-dominated
world. Impress upon students that we must act in every way possible to
preserve the unique qualities of our natural areas. Have %Vents list
ways of preserving these qualities. Include responsibilities that go beyond
taking care of our own habits. Clean up and inform othejs of the Camper's
Golden Rule.

C-2 THE COSTS OF DISREGARD
Perhaps if more people were aware of the results of certain actions,

they would be more responsible.
Under the categories of litter, pollution, erosion, and harm to plant

and animal life, ask studetns to provide at least three common behaviors
which may contribute to such problems.

Discuss how each one of us could help eliminate these types of
actions. For example, mention the benefits of tactful reminders such as
asking campers for any garbage you could carry out.

Invite a park ranger to class to explain in detail why one should
follow ethical hiking and camping standards. Record the session, take
notes, and write an "Outdoor Conduct Booklet." Distribute it to local
sporting goods stores and agency offices. The purpose is to provide some of
the "whys" behind the "what not to do" rules of camping and hiking.

C-3 HUMAN IMPACT ASSFASMENT
During a class field trip to local camping or hiking areas (even the

city park will do), have the class estimate the extent of damage due to
visitor use. Prepare "impact assessment sheets" as a pre-field trip activity.
hiclude assessment keys to cover soil, water, plant and wildlife impact.
Have them draw maps to indicate heavily used areas.

As a post-field trip activity, the class should draw conclusions from
their data and propose recommendations. Perhaps you might want to sub-
mit your report to the appropriate management agency for their review
and comments.

132



C-4 MANNERS
In playing tennis, it is unethical to throw your racket or walk across

someone else's court. Likewise, hikers and campers have a set of unstated
courtesy "rules" they should follow. Neglecting such rules may not affect
the environment but definitely interferes with the pleasures of others.
Discuss manners concerning noise control, overcrowding, overtaking
other hikers, obtaining permission to cross property, registering at
trailheads, and obtaining proper permits for fires and camping. Expand
this list to include all other possibilities you can think of. Combine lists
and make an "Outdoor Courtesy Charter."

C-5 TIN CAN ART
While laing or camping, students can pick up various sized cans

and practice "tin can art" either at the campsite or in the classroom. Many
useful camp items, including stoves, shower baths, dippers, candle hol-
ders, soapbars and lanterns, can be made with a little imagination.

C-6 SNAP TAB CENSUS
It seems that any popular camping area has scores of beverage

container snap tabs around. Make a contest out of collecting the most snap
tabs. Sum them all up and estimate the numbers of past irresponsible
campers. Make necklaces, or weave with them. Watch out for cuts. Dispose
of them properly when finished.
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Topic II. Hiking and Camping Techniques

GENERAL BEHAVIORAL OBJECTIVES
The student will be able to:

Objective A: Demonstrate appropriate use and care of hiking and
camping necessities.

A-1 THE WELL DRESSED HIKER
Proper clothing varieS with different situations. It is interesting to

experiment with a variety of fabrics for wind resistance, water resistance,
breathability, water abgorbency, heat conduction and reflection, and
warmth. Collect fabric scraps from stores and design a test for each
property. Discuss which materials are best for certain situations.

Describe the "layer system" of dressing. Stress that because body
sweat causes heat loss, one should adjust the amount of clothing. Mention
the value of dead air space. Bring in clothes to demonstrate proper attire
for different situations. Why is wool said to be, the outdoorsman's best
friend?

A-2 FOOD MAKES IT
Ask your home economics teacher to come in and discuss the differ-

ences between fats, carbohydrates and proteins. Make a chart of foods
under each category.

Have students go to a grocery store to make a list of products which
would be suitable for camping use. Have them prepare a menu for a two
day trip. Compare lists and menus in class. Discuss calories, digestion
time, weight, spoilage, transporting and preparation.

Follow up by preparing a small sample of each meal or snack for
hiking and camping. Taste and rate each. Hol d a "gorp" contest to see who
can make the best trail snack to use while hiking.

A-3 SLEEPING COMFORT
Because the topic of sleeping bags can get complicated, a local

camping store representative may be your best source of information and
demonstration material.

Be sure this presentation includes how to properly use and care for
sleeping bags. Keeping them clean, airing them out, and hanging them up
when storing are essential pointers for maintaining a bag's dead air space.
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A-4 SHELTERS

Shelters can vary from a plastic tube to a camp trailer. Again, the
shelter depends on your needs and cash in hand.

. Collect different catalogs and make a display board of a variety of
tents. With careful reading you can distinguish poorer quality tenth from
good ones.

If tents are available, demonstrate tent care, pitching and living in
youv tent. Discuss sealing tenth, placing equipment inside, ventilation
and fire precautions.

A-5 PACKING IT ON YOUR BACK

Besides covering the standard topics of selection, use and care of the
various types of hiking packs, your class should hold practice sessions
dealing with: packing for proper weight distribution and handiness; put-
ting on and taking packs off; making impromptu packs out of clothing or
other handy items; and walking precautions to follow to avoid strain,
water and steep slope hazards.

Using references such as The Boy Scouts Fieldbook, involve stu-
dents in independent back pack construction projects.

Objective B: Demonstrate ability in pre-trip planning.

B-1 THE INSIDIOUS "WE SHOULD HAVE ....
Give each student a brief description of a proposed trip on a 3 x 5

index card. Have them draw up a set of complete pre-trip plans to fit a given
situation. Look over each and discuss the type of information needed for
proper planning.

Knowing where and how far to go, the trip's difficulty, its duration,
with whom to travel, and the possible weather conditions are essential
planning factors to consider. Compare lists and make up a general master
list to serve as a handout.

B-2 LEAVE IT TO THE LEADER
Every outing group should be ur...ier the guidance of an experienced

individual who can assume leadership responsibilities. Chaos and trouble
will be avoided if certain leadership proceeures are followed.

Ask each student to write a character description of the good leaden
After this, have them list all the responsil.,ilities a leader has. Make up a
master check sheet from individual student contributions.
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Objective C: Demonstrate understanding of hiking skills.

C-1 TOP SHAPE HIKERS
Conditioning is essential for any lenghty hike. Invite a physical

education teacher to class to describe exercises useful for developing
strenght and endurance. Ask students to demonstrate exercises for each
PurPose.

C-2 COMFORT HIKING
Hiking does not have to be a grueling experience. Ask stude.its

what methods can be used to make hiking enjoyable. When a list is
completed, break the'class into "research groups." Each group is to find
information about its topic and prepare a short class presentation using
visual aids and demonstrations.

For example, one group could talk about energy problems. They
might talk about the amount of energy expended under certain conditions,
rest stop intervals, "gorp" recipes, and other methods of conserving and
renewing energy.

Another group might discuss various walking techniques, such as
the "limp" and Indian steps. (The former involves letting the leading leg
ge limp just before full body weight is transferred on it. This relieves the
pain from acid build up in the knees. The latter involves reducing the up
and down motion of walking by swinging the hip and leg forward by
pivoting at tne waist.)

ilkafety factors is another topic. Crossing streams and walking on
boulders, roots, talus, slopes, and steep slopes should be included.
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Footwear is an involved topic along with foot care. The use and
construction of walking sticks are also interesting topics. Ask the class to
dream up as many uses for the hiker's staff as possible.

Demonstration collections are possible with all these topics.

C-3 THE 7RIP LEADER
Ask students why a group should have one leader in charge. Exp-

lain what is meant by, "The group pace depends on the slowest person."

Prepare a list of danger signals a leader must be aware of. Have
students write a leader's plan of action. What safety precautions are to be

taken in given situations?

Objective 0: Establish and maintain an ideal campsite.

D-1 HOME SWEET HOME
After discussing the

have each student draw a
These maps should in
water drainage,

tors involl,red in selecting a good campsite,
ik on a hypothetical teacher-drawn map.

de such ariiibles as slope, wind, temperature,
pass directi4, -or cliffs and overhangs.

---

MI campsitestould be made using clay and stickz. Indicate tent
and 'fire attittide. §tress selecting and changing sites to reduce human
impact.
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112 NO-TRACE FIRE

The beauty and companionship offered by a wood fire is well worth
the effort of gathering the wood. But after the last flame turns to coal, we
sometimes forget our most important dutiesto thoroughly drown the fire
and, if we are in a natural area, to disperse the ash and rocks to erase any
sign of our presence.

To tt 4t a st,ucient's ability to select the proper kind and amount of
wood, have them collect a variety of wood and build a model campfire
without lighting it

As a practical experience allow students to build small campfires in
shallow 5' x 5' outdoor sand boxez. Each box should contain different
materials to simulate various conditions such as a thick forest duff floor, a
rocky surface of wet granite, or a grassy meadow. Go through the steps of
drowning and erasing all traces of a fire.

13-3 CAMPING STOVES

The lightweight cook stove is an important tool for the wilderness
traveler. Ask a sporting goods store representative to discuss the use and
care of different types of stoves.

Some students might own stoves. Hold a demonstxation session
which covers the operation of propane and gasoline stoves. Go through
operating principles. Discuss the importance of finding wind breaks and
level areas.

.Students can make their own stoves by perforating coffee cans and
using wax cr kerosene-soaked cardboard for fuel. Experiment with vari-
ous designs and fuels.

13-4 LIGHT WEIGHT COOKING

Planning menues, prepackaging, and preparing meals is best
learned by doing. Have students break up into large groups to plan,
package and cook meals and sna,'- s for a three day trip.

Utensil use and carecan easily be demonstrated. Make sure each
group covers proper clean-up procedures. Remember that blackened pots
heat ugfaster and that only biodegradable soaps should be used. Dispose
of dirty water away from natural water locations.

"Food should be stored where animals will not be able to get at it.
Remember preca itions to take with odors and containers.

D-5 SANITY IN sANIT'.i'ION
Waste di sposal becomes a problem in areas of high use where proper

facilities are not provided. Although highly biodegradable, wastes may be
sources for disease, and. smells and unsightly messes are terrible
encounters. Discuss the U.S. Forest Service recommendations for
waste disposal:
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1. Select a spot at least 50 feet from open water.

2. Dig a hole 8" in diameter by 8" deep, depending on the "biologi-
cal disposer" layer.

3. Cover after use and tramp the sod back in place.

Objective E: Demonstrate .skill in using common camping tools.

E-I KNOT AND LASHING SESSION
Using an assortment of reference material, prepare information

sheets which illustrate how to tie and use various kinds of knots and
lashings.

Ask st'idents to prepare knot demonstration boards using clothes-
line and thick cardboard. Hold knot and lashing contest sessions. Provide
hypothetical situations and have students solve the problems.

E-2 l'OOL CARE AND USE
Sharpening, transporting and using the knife, and axe and hatchet

can be demonstrated by the industrial arts teacher.
Depending on your school's policy, each student could bring in a

properly protected knife to be sharpened. With handling precautions and
respect taught beforehand, have students practice putting an edge on a
knife with a wet or dry stone.

Set up outdoor stations where proper knife, hatchet and axe skills
can be practiced. Be sure a supervisor is located at each station.
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Reference List - Hiking and Camping
Books
Backcountry Camping. Bill Riviere. Dolphin, New York. 1973. $3.95.

A practical guide to backpacking. Recommends equipment and describes
special techniques for enjoying wilderness areas.

Backpacker's Cookbook. Margaret Cross and Jean Fiske. Ten Speed Press,
California. 1974. $3.00.

Contains a unique section on strength-giving foods.

Backpacker's Digest. C.R. Learn and Ann S.Tallman. Digest Books, Inc., Illinois.
1973. $5.95..

Adequate coverage of the usual basics.

Backpking. RC. Rethmel. Burgess, Minneapolis. 1974. $5.95.
Good paperback covering well the range from equipment selection, food,
safety to backpacking with ehildren. Good appendices on suppliers, wil-
derness areas, .and related organizations.

Backpacking Equipment A Consumer's Guide. William Kerns ley, Jr. Collier
McMillan, N.Y. 1975. $4.95.

Offers advice on what to consider in equipment. Also has an evaluation
section with pictures.

Backpacking it! Andrew Sugar. Lancer Books, N.Y. 1973. $1.95.

Covers equipment, trail guides and discusses outdoor manners.

Backpack Trail Cooking. Thomas H. Griffin. Sentinal Publications, California
1974. $1.95.

Good eating suggestions for pleasure and nourishment.

Bushcrafi. A Serious Guide to Survival and Camping. Richard Graves. Schocker
Books, N.Y. 1972 $3.95.

An advanced manual to survival and woodcraft techniques. Excellent
source of project ideas.

Campground Cooking. Charles and Kathy Farmers. Digest Books, Inc., Illinois.
1974. $6.95.

Various cooking methods, fire building, preparing game and fish, equip-
ment .

Pleasure Packing. Robert S. Wood. Conder Books, Berkeley. 1972. $3.95.

Good basic bock for beginners and "amateurs."
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Roughing It Easy. Dean Thomas. Brigham Young University Press, Provo..., Utah.
1974. $5.95.

A good paperback for making camping funplanning advice, cooking
recipes and first aid.

The Complete Book of Camping. Heywood Gould. Signet, N.Y. 1972. $1.00.
Lista equipment, low to prepare for trips and a unique section which
describes "nature at its worst."

The Compleie Snow Campers Guide. Raymond Bridge. Scribners, N.Y. 1973.
$5.95.

Snow and ice camping; snowshoeing and alpine and nordic ski touring;
survival techniques and avalanches. Good section on appreciating land-
scape without spoiling it.

The New Complete Walker. Colin Fletcher. Knopf, New York. 1974 (Rev.)

One of the most definitive books on backpacking and hiking.

Catalogs
Camp Supply Co. Dealers Wholesale Catalog, Spring 1975. (P.O. Box 111, 1151 So.

7th,,,St.v St. 'Louis, MO 63166.

\ Large quantities, brand names, reduced prices. A gcpod source to start
equipment shopping with.

American Camping Asaociation, 1975 Catalog of Selected Camping Publications
Publications Service, American Cam7'ng Association, Indiana 1975.

The most complete bibliography of books on camping and camp-related
activities, including orfanized group camping as well as individual back-
packing. This bibliography also includes some films and filmstrips. Each
citat4on gives complete annotation. Books can be ordered from the A.C.A.

Booklets
Backpacking in the Piriional Forest Wilderness . . . A Family Adventure-1' A-4585,

Superintendent of Documents, U.S. Government Printing Office,

Washington, D.C. 20402. $.25.
Covers the entire suject of backPacking rather well in few words.

Food Packing for Backpacking. Gerry Cunningham. Gerry Division of Outdoor
Sports Industries, Denver, Colo:1970.

Explains nutritional values of many foods, suggesting cooking and pack-
ing techniqes.

How to Camp and Leave No Trace. Gerry Cunningham. Gerry Division of Outdoor
Spot ts Industries, Denver, Colo. 1970.
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How to Enjoy Backpacking. Gerry Cunningham. Gerry Division of Outdoor Sports
Industries, Denver, Colo. 1971.

Good little pamphlet available from the Gerry Compahy.

Suggestions for Using Horses in the Mountain Country. Montana Fish and Game
Department, Helena, Montana 59601.

An exceller* brief description of the ethical ways of riding and caring for
horses in th_ `3ackcountry.

Wilderness Trips You Can Enjoy. Gerry Cunningham. Gerry Division of Outdoor
Sports Industries, Denver, Ccki$. 1971.

Good pamphlet suggesting various areas and traila in U.S. Does give the
Gerry equipment a push. Good bibliography of trail guides.

Pamphlets
Down. Holubar Mountaineering Ltd., (Box 7,13oulder, CO 80302):

Describes all the aspects of using down in outdoor clothing and sleeping
bags.

The Wilderness Traveler. Forest Service, U.S. Dept. of Agriculture.
An excellent pamphlet for hikers. Also available from the Wilderness
Society.

Gerry, Division ofOutdoor Sports Industries, 5450 North ValleyEighway, Denver,
Coloradd 80216

Catalogs of camping and backpacking equipment, "How_to Do" booklets
and films.

Magazines
Backcountry. 3106 Clayton ROad, Concord, Calif. 94520.

Backpacker Magazine. 28 W. 44th St., N.Y., N.Y. 10036.

Better Camping. Woodall Publishing Company, 500 Hyacinth Place, Highland,
Park IL 60035. $.75/issue.

Good source of information on eqtfipment, techniques, and general con-
,servation for all forms of camping. .

Consultants
Amprican Gamping Association Consultant. Contact camps listed in the A.C.A..

section directory for your area. Send letter with cards asking them to list the
best suppliers-of recreational equipment that they know of.

-
Demo-Team Manager, Recreational Equipment Inc.; 1525 - 11th Avenue, Seattle,

Washington 98122.
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I. Controlling Your Mind
A. Priorities of life

1. Will to live
2. Air
3. Shelter
4. Rest
5. Water
6. Food

B. Fear
1. Common fears

encountered
. Controlling fear

II Maintaining Physical Well Being
A. Shelter

1. Clothing
a. Types
b. Usage

2. Nitural
a. t Types
b. Usage

B. Fire
1. General procedures
2. Fife starting systems

C. Water
1. Dehydration

a. Cause
rreventiori

2. Acquiring
D. Food

1. Types
2. Usage
3. Acquiring natural

foods

Unit V
Survival

Topic Outline

III. General Survival First Aid
A. Basic Procedures

1. Removal from danger-
ous situations

2. Ensuring
breathing

3. Controlling
bleeding

4. Splints, dressing,
and bandages

B. Temperature Problems
1. Cold
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Introdtietion

OVERVIEW
Survival represents one's ability to minimize the stress of a life-or-death

situation to a_level of mental and physical tolerance. Today's "get-away" society
provides us easy means to escape the sophistications of technology. Yet, once
caught without the security of conveniences, we realize too late that our self-
suffieiency is often less than expected.

The purpose of this unit is to improve self-reliance and Jeff-discipline in
students. The basic principles of wilderness survival are transferable to every-day
life. So while we develop the skills and abilities to survive a wilderness emergency,
we are also building the self-confidence in students necessary for them to more
fully enjoy the sports of the out-of-doors described herein.

APPROACH
It is difficult to simulate in the classroom the true nature of an unexpected

disaster. Therefore, it is vital to stress the seriousness of each lesson by adding as
much realism as pdssible. Encourage personal anecdotes, cut out newspaper arti-
cles, and create Situations which easily apply to your local bgtting.

When teaching survival, the "know-it-all" can be a real p:oblem. Instead of
a learning situation it becomes a contest between the teacher and students. You
can avoid this by pre-testing their knowledge with hypothetical situations. But
most important, know what you're talking abou.t. If a survival course if offered in
you community, take it. Otherwise a good survival text will suffice for now. (See
Reference List on page 159). Keep in mind, however, that survival is not simply
edible plants and woodcraftsurvival is mostly mental.

Asa final note, remember our overall philosophy: To develop respect for the
land. Man against nature in real life emergencies may justify certain "destructive"
actions, but in a learning situation, stress the "leave-no-trace" ethic.

Curriculum Lesson Ideas
Topic I. Controlling Your Mind

GENERAL BEHAVIORAL OBJECTIVES
The student will be able to:

Objective A: Understand the relationship between the priorities of life and the
sequence of survival techniques to use.

A-I
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WHAT YOU NEED TO LIVE

Ask students to list the priorities of life in order of importance for
given survival situations. Discuss how long you could live without air,
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water and food. In a pressing situation, how long would you live if you
decided your situation was hopeless? Why would your mind be the most
important survival tool?

SIMULATION: ASTRONAUTS MOON PROBLEM
(See the investigation supplement for the situation description.)
To improve the students' ability in making priority decisions and

working together with others, divide them up into four groups of eight.
First ask individuals to make a list, then a group list, then combine two
groups to make a list and then make a final class list on the board by
combining the last two group lists.

Noje how the situation's conditions have to be carefully determined
first and how personalities play an important role in working out solu-
tions. (See below for directions.)

Directions for Topic 1, Activity A-2

"Simulation:Astronaut's Moon Problem"
Time: One class period
Instrucfions: You are a member of a space crew originally scheduled to ren-

dezvous with a mother ship on the lighted surface of the moon.
Due to mechanical difficulties, however, your ship was forced to
land at a spot some 200 miles from the rendezvous point. During
re-entry and landing, much of the equipment abeard was dam-
aged and, since survival depends on reaching the mother ship,
the most critical items available must be chosen for the 200 mile
trip. Below are listed the 15 items left intact and undamaged
after landing. Your task is to rank order them in terms of their
importance for your crew in allowing them to reach the ren-
dezvous point. Place the number I by the most important item,
the number2 by the second most important, and so on through
number 15, the least important.

Your Small Group
Survival Items Priority Priority Answers

BOA ur Walk:hes
Food concentrates

lb
4

50 feet of nylon rope 6
Parachute silk 8
Portable heating unit 13
Two .45 calibre pistols 11
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One case dehydrated Pet milk 12

Two 100lb. tanks of oxygen 1

Steller map (of the moon's constellation 3

Life raft
s

Magnetic compass 14

5 gallon of water 2

Signal flares 10
First aid kit containing iitection needles 7

Solar-powered FM receiver-transmitter 5

Objective B: Recognize and understand methods of controlling common fears.

B-1 AFRAID OF WHAT?
Ask students to list things they would be afraid of in a given

survival situation. Make a master list on the board of most common fears.
Include such things as fear of: animals, darkness, noises, silence, being
killed, "get-home-itus," suffering, ridicule from peers, etc.

DisC11138 the differences in what is feared mast by different individu-
als.

B-2 CONTROLLING FEARS
Discuss how fears can interfere with saving yourself. What techni-

ques can be employed to reduce fear problems? Ask students to think of
_ specific methods of controlling fears in given situations. Include such
things as 'teeping busy, thinking "out-of' fears, keeping a journal, build-
ing a fire, maintaining humor, using logic, religion, and the like.

Discuss how fears can be used to your advantage.

Topic II. Maintaining Physical Well Being

GENERAL BEHAVIORAL OBJECTIVES
The student will be able to:

Objective A: Improvise, by a:ay mcam; possible, shelter to protect the body from hrinfill
natural elements.

A-1
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SURVIVAL TOOLS AT HAND
Given a situation, ail students to determine need priorities, he it

protection from wind, rain, sun, cold, heat or other hazards and discom-
forts.



Hand out cards with such things written on them as: protect the
eyes, keep your head warm, soothe your blisters, keep dry, etc. Tell them
what they have and what's around and ask them to improvise. Include
such things as using extra wool socks for gloves, a garbage bag for a
poncho, birch bark for sunglasses, rose hips for Vitamin C, rags for foot-
wear and headwear, etc.

A-2 GIVE ME SHELTER AU NATUREL
Finding a suitable fr.nt for an d. canstructing a natural shelter with

limited tools is indeed a challenge. During a field trip, ask teams of
students to pick a shelter site and have them decide how they would build
it. Visit each site with the class while that team describes and defends
their choices for location, materials and construction.

Bring suitable sticks, and a space blanket to class to discuss the
principles of building a small lean-to to maximize the conservation of body
heat.

Objective B: Start a suitable survival fire under varying mnditions.

B-1 TO BUILD A FIRE
Impress upon students the serious natilre of fire building abilities

during an emergency. Have them describe the best source for firewood in:
a wet or damp environment, wood-barren environment, or snow-covered
environment.

Ask each student or team of students to a3semb1e what they feel
would be needed to start a fire. Go over the importance of carefully
gathering dry tinder, kindling and fuel wood in three piles and keeping
fires well supplie-; with oxygen.

Under strict supervision, hold a fire building contest using one
match, 00 steel wool and a steel match, or a candle and fuzz stick.

B-2 FAMOUS LAST WORDS: MY MATCHES ARE WET!

Talk over the :mportance of back-up fire starting systems, such as a
petroleum lighter, .iteel match, flashlight batteries and 00 steel wool,
camera lens, shotgun shell powder, etc. Ask each student to design a
unique system 'for homework. Advise caution with gunpowder or fuels in
sawdust. You might want parental permission first.

For a class activity, have students demonstrate the utility of their
systems.

Another activity possibility involves making backup systems in
class such as coating kitchen matches with wax and twine fiber.

Go over techniques for building non-wood fires using hub-caps,
sand and gasoline or tin cans containing animal fat.

149



Iv

-



Objective C: Appreciate the value of water by knowing the consequences of
doing without it afid the difficulty of acquiring it. in dry
enyironments.

C-1 DRY UP
With the body being approximately 75% water, its importance in

survival is obvious. Discuss with students the ways humans lose water
and bnw they might conserve it. Ask them the significance of the state-
ment, "ration sweat, not water."

Go over the three stages of dehydration, including such warning
signs as apathy, yellow urine and spaems. Discuss ways of conserving body
water, including resting, finding shade, and keeping the mouth shut.

C-2 ACQUIRING WATER

There are many methods of acquiring water from digging to setting
up vegetation water stills.

As a class activity, have groups use selected survival reference
material for directions in still (H2O) construction. If conditions permit, go
out to build them. (You can build models for class discussions.)

Discuss other ways of finding water, such as "wagon-wheel spoke
patterns" in the desert from animals, plant indicators, dried up stream
beds, and the topography.

Objective D: Appreciate the value of wild plants and animals as possible food
sources.

D-I SURVIVAL FOOD

Although food is of low priority in terms of survival, the topic seems
to be most interesting to students.

The best means of learning wild edible plants in your area is by
having an expert take you on a field trip to point them out. There are books
and visual aids on the subject, but because of the large variety of poisonous
plants around, it pays to have the first-hand experience with the expert.
You might want to collect, dry and display both edible and poisonous
plants. Supply index cards with the many uses written out. Have students
do the research.

Discuzz the procedure one would use to test whether or not a plant is
edible.

D-2 TRAPS AND SNARES

Most animals are edible if you can force them down, and surpris-
ingly, insects may be the most suitable. However, be sure students are
aware of the diseases animals carry.
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For an interesting class activity, student teams could assemble and
demonstrate various types of traps, cleadfalls and snares. Exercise caution
with some of these techniquesespecially when making primitive
weapons.

Scarod to death.

152



Topic 111. General Survival First Aid

GENERAL BEHAVIORAL OBJECTIVES

Thistudent will be able to:

Objective A: Demonstrate knowledge of the basic essential first aid
procedures.

A-1 SAVING A LIFE
The emphasis here is not much different than what is covered in a

basic first aid course except for unique circumstances one would encounter
in the wilds.

Invite a first aid instructor to class for a demonstration of techni-
quits for removal, controlling bleeding, and mouth-to-mouth resuscita-
tion.

A-2 STANDARD FIRST AID COURSE
First aid certification can now be attained through the -ase of visual

aids and programmed learning. It would be well worth the effort to put the
class through such a program.

Objective B: Demonstrate awareness of the dangers associated with body
temperature problems.

B-1 SILENT KILLERS
The danger of body heat loss is often overlooked until it's too late.

Hypothermia is a common killer of the unprepared. Discuss with the class'
the causes, symtoms and reviving techniques. You may have students act
out a set of symptoms for the class to identify and prescribe actions for.

Remember, wind and witness can kill someone at 50°F.

Frostbite is another problem at cold temperatures. Discuss the
symptoms and method of frostbite care (do not exercise frostbittet areas).
What isthe difference between freezing to death and death from exposure?

B-2 BEATING THE HEAT
A standard first aid manual discusses the meaning, causes and

cures for heat stroke, heat cramps and heat exhaustion.
Have students team up, ask each team to identify the problem when

given symptoms, and discuss the best method of prevention ana cure.
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Malts, Mara isn't always so kind isalss the dangers al hypothamis

Topic IV. Getting Back Alive

GENERAL BEHAVIORAL OBJECTIVES
The student will be able to:

Object.-,.. A: Demonstrate skill in using natural objects to determine
general directions.

A-1 I'LL FOLLOW THE SUN

Although many natural techniques are not too reliable, one can
obtain an idea oldirection by the sun. See the investigatim supplement to
this unit for directions.

A-2 THE OLDEST COMPASS KNOWN

If a planetarium visit is impossible, you could demonstrate how to
find directions by using stars with a star chart at night. The North Star is
best to use, so make sure students can recognize it at various tim,Js ofyear
and of night (See page 155 for direction.)

A-3 LANDMARKS . . BUT S.T.O.P.
An experienced outdoorsman knows the value of remembering

conspicuous landmarks as he travels. The novice can get quite confused.
Impress upon students the most important means to getting back alive-
-that is, using the S.T.O.P.' procedure.

Stop Stay put as soon as you realize you're lost.
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Think Think about controllirg your fears and the situation.
Observe Look around to determine what your priorities are and

what resources are available.
Plan Map cut a detailed itinerary of how you will make best

with what you have. Cope with it.

As a follow-up to this procedure, test students by giving them
simulated situations written on- index cards. Ask them to describe the
details of the S.T.O.P. procedureto best fit the conditions.

Directions for Activity, Topic IV, A-2
"Lost Without a Compass Lately?"

me: 30-45 Minutes

Purpose: To locate north and south without the use of a compass

Materials: Three foot long stick
Accurate watch
Sunshine

Helpful Hints: 1. This activity should follow a map and compass activity.

2. Discuss the importance of knowing directions when trayel-
ing in unknown areas:

3. Describe to students the various methods one could use to
find north and south without the use of a compass. Disucss
the reliability of each method.

Procedures: 1. Have everyone close their eyes and spin around a few times.
With eyes closed, ask them to point to the North Pole. With
positions held, open eyes and note the variety of.directions
pointed to.

2. biscuis why they might have been off without the use of
visual landmarks. Stress the similarity of being lost in
strange surroundings.

3. With the aid of a stick, locate north and south using the
folloWing method;

a. Place stick in ground vertically. Mark end of stick's
shadow with small twig.

b. Wait 30 minutes and then mark end of stick's new
shadow with anothe: twig.

c. Draw a straight line connecting the two twigs.
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d. A line drawn joerpendicular to this "twig line" is going
approximately north ar I south, with south being on the
stick side of the "twig tine".

e.' Check this line with a compass.
4. Obtain a watch showing the correct time. Using the follow-

ing method, determine north and south:
a. Point the hour hand toward the sun.

b. Draw a line which is half way between the hour hand
and the direction 12 noon is in.

c. South is 'A way between the hour hand and twelve.

d. Check this direction with a compass.

Questions 1. Were either Of these: methods very accurate?
To Ask: 2. How far were they off according to the true compass diroc-

tions?

3. When might you be forced to use such methods?

4. How might the stick and watch methods by useful to you?
Describe those possible situations.

Objective B: Demonstrate ability to use a map and compass for finding
direction in an unfamiliar area.

B-1 FUN WITH DIRECTION
,v A compass game-ean be devised by marking 10 stations off at

equal intervals along an east-west line of a predetermined length. Start-
ing &vial each station, measure off a set of compass directions and specific
distances (be sure to write this down on a separate sheet for each station)
so that you return exactly at another station.

Ditto off thesedirections for each station and keep a master answer
sheet noting where each "station walker" wjll end up. For example, start-
ing from station 1, going 3 yards at 315°; then 3 yards at 90° and again 3
yards at 2250 should bring you back to station 1 again.

Landmarks have to be used to keep you on course, and a pace has to
be measured to determine distance. Bent coat hangers with numbered
index cards attached serve as good station markers.

5-2 READING TOPOGS
The contour lines on topographic maps can be a real problem for

students to interpret. The concept can be demonstrated Iv using a stan-
dard bread size pan, an irregular "mountain-shaped" object placed inside
(hardened plaster of paris), and a marking pen.
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Fill the pan with water at 1/2 inch intervals while marking with pen
the water/plaster of paris interface at each interval. Continue until you
have totally covered the "mountain. "Drain the water.

booking directly down on the "mountain" notice the relationship
between the closeness of lines and the steepness of slope.

Using actual contour maps of your area, have students find answers
concerning distances, slopes, elevations, and symbols. Practice using map
and compass together. Organize an orientation meet

Objective C: Demonstrate how to expedite rescue by being conspicuous and
utilizing signalling technique.

C-1 BEING CONSPICUOUS -TILE LIVING GIVEAWAY
Review the S.T.O.P. procedure and stress the need for making

yourself conspicuous. Discuss the fact that most lost persons are found
within two or three days.

Ask students to describe how they could make their presence
known. Include location, noise, smoke and markings.

Th. more Wgnale Ui. grsser your chances are
1
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C-2 SIGNALLING DEVICES
if your budget can abscrb it, it makes for an interesting activity to

test the effectiveness of various commercial signalling devices such as
flares, sirens, and smoke bombs. Compare the effectiveness of different
colors for observation distance.

Demonstrate and practice using signal Mirrors. They can be made
from scrap mirror for $2.00 for about 10.

Discuss how three of anything is the universal emergency code.
What natural means are available for signalling?

Objective D: Assemble and demonstrate huw to use a survival kit.

D-1 THE JACK OF ALL TRADES
Studentz find great satisfaction in putting together their own sur-

vival kit. As a pre-activity discusshm, mention the purpose and compo-
nents of a survivni %it. Kits can range in size from a film can to a large
suitcase, sci emphir Aze the importance of first determining its purpose.

There s room here for plenty of imagination. Anything from a
band-aid to a g`aitar G-string is practical depending on its use (A G-string
makes an excellent small animal snare). Remember the priorities of life
for setting guidelines.
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Reference List - Survival
Books
Be Expert with Map and Compass: The Orienteering Handbook. Bjorn Kjellstrom.

Scribners, New York. 1975 (Rev.) $3.95.

Bushcraft: A serious guide to survival and camping. Richan3 Graves. Schocker
Books. 1972. $3.95.

An advanced manual to survival and woodcraft techniques. Excellent
source of project ideas.

ne Complete Snow Camper's Guide. Raymond Bridge. Scribners, New York.
1973. $5.95.

Snow and ice camping, snowshoeing and alpine-nordic ski touring, survi-
val techniques and avalanches. Good section on appreciating landscape
without spoiling it.

Medicine for Mountaineering. James A. Wilkerson, M.D. The Mountaineers, Seat-
tle, 1967 $7.50.

A hardbound book containing more advanced medical information for
mountaineering emergencies.

Mountain Search and Rescue Techniques. W.G. May. Rocky Mountain Search &
Rescue Group, Inc., Boulder. 1973. $4.00.

Paperback for rock climbing rescues.

MountaineeringFirst Aid. Dick Mitchell. The Mountaineers, Seattle, 1972. $1.95.

Contents: preparation for an accident, accident response, legal implica-
tions, first aid, evacuation, references.

Orienteering. John Disley. Stackpole Books, Pennsylvania. 1975. $2.95.
The sport of orienteering from getting started to competition, including
training games, equipment and fitness training.

Outdoor Living: Problems, Solutions, Guidelines. Mluiltai 1....:scue Association.
$2.80.

Excellent coverage of this subjei:L. Contains a thorough appendiA, sample
survival kits, and recommr/y.':;xi blyiks and films. A very good paperback.

The Survival Handbook. Bill Merrill. Winchester Press, New York. 1972. $5.95.
Very t4orough for every climate and terrain in any situation. InclLdes:
Kits, edible plaut identifioition, lean-to construction, aignalc, knots,
poisonous plant: anil animals, hunting small game, etc.

159



Surviving the Unexpected Wilderness Emergency. Gene Fear. Survival Education
Association, Tacoma. 1973 (Rev.) $3.95.

Easy to understand exiiianation of how to survive any type of survival
situation from analysis to evacuation. Suggested survival kits. Recom-
mended books and films.

Wilderness Pocket n' Pak Library. Life Support TechnOlogy, Inc.

Small backpacker size booklets: Survival; Edible Plants I and H, Poison-
ous Plants, Medical Aid. Very concise and handy. $1.00/ea.

Films
Safeco Insurance Co. By Nature's Rules. (28 min.) (cto Association Sterling Film

Libraries, 866 Third Avenue, New York, N.Y. 10022.)
An important film for everyone. Depicts the foremost killer of outdoor
recreationists as hyothermia.

General
Books
Brown, Vinson. Reading the Woods. Stackpole Co., New York. 1969. $2.95.

An excellent natural history book which explains relationships between
the clinicte and the woods, fires and rebirth and reading signposts.

Carder, Thelma (Ed.). How to Teach W ilderness Conservation. Sierra Club. 1968.

Several conceptseach one having activities, information sources, films.

Clark, William E., Ed. Conservation Directory, 1974. National Wildlife Federa-
tion, 1412 Sixteenth St., N.W., Washington, D.C. 20036.

An annual list of organizations, agencies and officials concerned with
natural resource use and management. An excellent tool for obtaining
further information.

Magazines
Conservation News. National Wildlife Federation, 1412 16th St., N.W. Washing-

ton, D.C. 20036.
A free periodical excellent for keeping up-to-date on legislation and other
issues of interest to the environmentally aware.

The Conservationist. New York State Department of Environmental Conserva-
tion, Albany, New York. 12201. $2.00/yr.
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many sportsmanfmanagement.related articles.



Colorado Outdoors. Colorado Division of Wildlife, 60 Broadway, Denver, Col-
orado 80216. $2.00/yr.

Excellent source of thought-provoking articles Jn sportsmen ethics. Also
contains many how-to-do-it and management articles. Bi-monthly.

New York State Environment. Department of Environmental Conservation, 50
Wolf Road, Albany, New York 12233. (Free).

A monthly newspaper which offers many excellent articles concerning
legislation, special projects and references to conservation programs
across the country.

Films
Keep Colorado Beautiful. A Nation of Spoilers. 4260 E. Evans, Denver, CO 80222.

(Free).
Covers the reasons why people litter and vandalize. There are also 11
other free litter films available from this group.

Sierra Club Films. The Off-Road Controversy. (27 min.) cio Association Sterling
Films, 25358 Cypress Avenue, Hayward, CA 945'.4.

Examines individual property rights and how the recreationist can help
preserve and protect fragile environments.

Source References
Environmental Education Specialist (Film Source). National Park Service, Room

1010, Federal Building, 1961 Stout Street, Denver, Colorado 80202.
An annotated listing of eleven conservation-related films available at no
charge.

National Audubon Society. Films and Slides. 1130 Fifth Avenue, New York, N.Y.
10028.

National Shooting Sports Foundation, Inc. Films For Sportsmen. Literature De-
partment, 1075 Post Road, Riverside, Conn. 06878. (Free).

A brochure listing a variety of films on shooting, hunting, dogs, wildlife
and related subjects. Explains how to order them.

Rosenstein, Irwin. Sources of Funding for Outdoor Education. (An ERIC Press
Publication). Stock Number 1780-0877. Superintendent of Documents, U.S.
Government Printing Office Washington, D.C. 20402. $.40.

Provides an excellen I of possible funding organizations. Includes a
c+.41G: agency listing of %here one can purcjiase surplus property.

Sierra Ciub Films. (Film Source) clo Association Films, Inc. 25358 Cypress
Avenue, Hayward, CA 94544.
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Appendix
Resource Material Sources

Federal Agencies

Environmental Protection Agnecy
1129 20th St., N.W.
Washington, D.C. 20013

Department of Agriculture
14th Street & Jefferson DR., S.W.
Washington, D.C. 20250

U.S. Forest Service
Soil Conservation Service

Department of the interior
Interior Building, C St. N.W.
Washington, D.C. 20240

Bureau of Sport Fisheries
and Wildlife

Bureau of Land Management
Bureau of Reclamation
Bureau of Outdoor Recreation

National Park Service

Provides an excellent educational
package on what local citizens can
do to help the environment.
Ask for publication and film list-
ings.

Ask for listings of publications and
films from each bureau.

State Agencies

Cog perativ,: Extension Service

Departmrnt of Natural Resources
StLte Park Service

Fish and Game Department

American Archery Council
618 Chalmers Street
Flint, Michigan 48503

(Contact your local office)

(Contact your local office)

Organizations

American Camping Association, Inc.
Bradford Woods
Martinsvi;le, Ind. 46151

Organization of archers
Instructional booklets, films

A nation-wide, non-profit organization
of people interested in organized
camping.



American Fishing Tackle Manufac-
turer's Association
20 North Stacker Drive
Chicago, Illinois 60606

Defenders of Wildlife
2000 W. Street, N.W.
Suite 201
Washington, D.C. 20036

Ducks Unlimited, Inc.
National He idquarters
P.O. Box 66:r 00
Chicago, II liaois 60666

Federation of Fly Fishermen
Ray Fisher, Vice President
Conservation Committee
2706 Loyola Drive
Davis, California 95616

Isaac Walton League of America
1800 North Kent Street
Suite 806
Arlington, Virginia 22209

National Rifle Association
1600 Rhode Island Aveneue
Washington, D.C. 20036

National Shooting Sports Foundation
Association of Hunters
1075 Post Road
Riverside, Conn. 06878

Their publication service provides a
"Catalog of Selected Camping Publica-
tions" containing a complete listing of
camping, outdoor education and nature
books.

"All About Fishing Rods" - free 16 pg.
(Send a stamped, self-addressed #10
envelope).

National, non-profit organization

Wildlife News magazine; informational
booklets about various animals

Non-profit membership organization
dedicated to wise conservation of water-
fowl.

Pamphlets, duck I.D. guide, films

Non-profit organization of fishermen

Member magazine; information on con-
servation legislation

Membership organization - conserva-
tion

Outdoor America - periodical, 16 mm
films, pamphlets, book: EP (Environ-
mental Practice)

Organization of hunters, publishers of
American Rifleman magazine

Pamphlets; Hunter Safety & Conserva-
tion Program (an instructor's manual
for teaching hunting skills); also a list
of sources of conservation material

Excellent source of booklets, pamph-
lets and 16 mm films concerning many
aspects of shooting and hunting
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National Wildlife Federation
1412 Ifith St., N.W.
Washington, D.C. 20036

Outdoor Education Project
American Alliance of Health,

Physical Education and Recreation
College of Education
403 Erickson Hall
Michigan State University
East Lansing, Michigan 48824

Safari Club International
877 Alvernon Way
Tucson, Arizona 85711

Source (Organizations)
Information Services
Sierra Club
1050 Mills Tower
San Francisco, CA 94104

Sporting Arms & Ammunition
Manufacturers Institute, Inc.

420 Lexington Avenue
New York, N.Y. 10017

The Wilderness Society
1901 Pennsylvania Avenue, N.W.
Washington, D.C. 20006

The Wildlife Society
Suite S-1076
3900 Wisconsin Avenue, N.W.
Washington, D.C. 20036

Alpine Desig.is
Neuwirth-Koller, Inc.
2480 W. 26th Ave, Suite 160-b
Denver, Colorado 80211
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Conservation News a bimonthly news-
letter of Conservation items

Outdoor Education - a newsletter

An extensive listing of reprints, hand-
books, packets, and other sources to
ecology, wildlife, hiking and camping
literature

Manufactures arms and ammo

Pamphlets

Will provide excellent information for
wilderness users, including biblio-
graphies, quarterly The Living Wilder-
ness, andA Handbook on the Wilderness
Act.

Companies

Camping products

Product guide price list



Bear Archery
Division - Victor Comptometer

Corporation
Rural Route 1
Grayling, Michigan 49738

Browning Arms Co.
Route 1
Morgan, Utah 84050

Boy Scouts of America
Supply Division
North Brunswick, N.J. 08902

Buck Knives, Inc.
P.O. Box 1267
El Cajon, CA 92022

Camp Traits
4111 West Clarendon Avenue
Phoenix, Arizona 85019

Cortland Line Co.
P.O. Box 1362
Cortland, N.Y. 13045

Crossman Arms Co.
(A division of Coleman Co., Inc.)
980 Turk Hill Road
Faiwport, New York 14450

Daisy
Rogers
Arkansas 72756

Garcia Corporation
329 Alfred Avenue
Leaneck, New Jersey 07666

Archery equipment

"How-to" booklets on archery; a sup-
plier for school archery programs (lease
or purchase)

Arms and other sporting equipment

Catalog with sections on hunting,
camping and fishing tips with checklist.

Merit badge booklets covering every
aspect of outdoor edwation and recrea-
tion. Go to your nearest B.S.A. distribu-
tor and they min order

Knives - manufacturer

Booklet - information on knife history
and dressing game

Camping equqyment

Backpacker's checklist

Fishing lines

Films, booklet: on fly fishing

Firearms

Produrt catalog

Manufacturer: ems, archery, tackle

Hunter Education Instructor's Guide
Catalogs (School special price lists),
films, direct assistance with school
programs

Fishing tackle

"How-to" literature on fishing and
other outdoor sports; equipment avail-
able to i,:!hools at discount; films.
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Gerry, Division of Outdoor
Sports Industries

5450 North Valley Highway
Denver, Colorado 80216

Kelty Mountaineering
1801 Victory Bl.
Glendale, CA 91201

L.L. Bean, Inc.
Freeport, Maine 04032

Martin Reel Co.
Mohawk, New York 13407

Outdoor Empire Publishing, Inc.
511 Eastlake Avenue E.
Seattle, Washington 98109

Remington Arms Company
Bridr-port, Conn. 06602

Reminf,ton Arms
Chestertown, Maryland 21620

SAFECO Insurance Companies
Seattle
Washington

Saunders Archery Co.
Box 476
Industrial Site
Columbus, Neb. 68601

Savage Arms Division
Emhart Corporation
Westfield, Mass. 01085
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Catalogs of camping and backpacking
equipment, "How to Do" booklets
and films.

Catalog and rarious hand-outs concern-
ing camping and ethics.

Supplier: hunting, fishing, camping
equipment and clothing.

Catalog of materials for sale.

Fishing equipment

Product catalog (20% discount for
schools); fishing tips brochures; limited
number of "free" demonstration kits.

Publishes Hunter Safety News
Hunter Safety Handbook ($1.00)

Manufactures firearms and ammuni-
tion.

Free 16 mm films, booklets, pamphlets,
wall posters on hunting, firearms and
conservation. Also provides extensive
materials for trapshooting.

Firearms manufacturer

Booklets on animals and wildlife man-
agement

Insurance

16 mm film "By Nature's Rules," and
brochures on hypothermia

Archery accessories

Bow hunting tips brochures.

Firearm;

Hunting tips brochures



Sears, Roebuck & Co.
Sears Tower
Chicago, Illinois 60684

Shakespeare
Fishing Tackle Division
P.O. Box 246
Columbia, South Carolina 29202

Zebco Division
Brunswick Corporation
6101 E. Apache
Tulsa, Oklahoma 74115

Outdoor recreation equipment

16 mm films (free) on outdoor sports.
"The Hunter Safety Program"
filmstrip series

Fishing equipment

Catalog; films

Will supply casting outfits free of
charge for school programs. Contact
Terry Drace, Marketing Communica-
tions Managei.. They are presently
developin a school program for spin-
cast, spinning, bait and fly fishing.
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