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I. INTRODUCTION

A. Philosophy and Objectives of Program

The purpose of this project, '"Field Application of Ecological Princi-
ples for Physically Handicapped High School Students,' was to provide two
two-week institutes for handicapped high school students during.the summer
of 1982. |

Recognizing the fact that most students with low-incidence handicap-
ping conditions are mainstreamed into regular classrooms and that most of
these students do not take science lab courses, the project directors
designed a science program which fOCUéed heavily upon the outdoor labora-
tory.

Mindful of the attitudinal, informational, environmental and commumis=
cative barriers experienced by handicapped youngsters, a curriculum was
chosen which would minimize these barriers as much as could be practicable.
The program was designed to give students optimal exposure to concrete |
examples of theory while minimizing the amount of time spent in lecture
and with a.textbook. - .

There were five major goals of the academic curriculum.

Goal 1 - To introduce handicapped high school students to the ecolo-

gical concepts associated with limnology and terrestrial biology.

Goal 2 - To gi&e handicapped students an opportunity to apply these

concepgs in direct laboratory and field experiences.

Goal 3 -'To develop self confidence in these studebts in the area of

experimental science.

Goal 4 - To develop a sensitivity on the part of these students to the

4

societal impact and value issues related to environmental planning.




Goal 5 - To serve as a model to regional school systems for methods

of adapting science curriculum to the special needs of the handicapped.

The Touch of Mature Environmental Center served as the site for the
residential instructional program. This facility was an excellent base
for this program. (See Appendix I) For many years the Center has main-
tained programs in environmental education for advanced high school Students
and fecreational programs for the handicapped. The project sponsored by
the National Science Foundation was the first time that thentwo activities
were united in a carefully developed program.

To achieve the five major goals of the project a plan of work with
appropriate activities was outlinea and refined. The committee which
developed this curriculum was composed of Dr. Bruce Petersen, Gerald Culen,
George Davis, and Dr. Mary Jane Sullivan. The work plan qQr schedu}e of
activities was developed around the following ecological ﬁ}inciples.

A. Individuals and populations

B. Interactions and interdependence -

C. Environmental influences and limiting factors

D. Energy flow and materials cycling (biogeochemical cycling)

E. The community and ecosystem concepts

Homeostasis

Succession

= - o

Man as an ecosystem component

I. The ecological implications of man's activities and his communities




B. Participants -

Recruitment of Students

Upon receiving word of the receipt of the grant from the National

Science Foundation, the project co-directors forwarded a letter to selected

agencies for the handicapped in the state notifying them of the program

and requesting assistance in recruiting students. Copiles of this letter,

other recruitment correspondence and the printed brochure for the program

may be found in Apdendix. The only response to this initial request

came from the office of the Superirtendent of the I1linois School for the

Visually Handicapped who recommended that we send the information to the

following sthools:

Mr. Dulvard A. Hutchinson, Supt.
Indiana School for the Blind
7725 Cpllege Avenuer,
Indianapolis, Indiana 46240

Mr. Gilbert Bliton

Educational Consultant

Division of Special Education

Indiana State Department of
Public Instruction

229 State House

Indianapolis, Indiana 46204

Miss Gloria Calovini, Director
Educational Media and

Information Services
I1linois State Board of Education
100 North First Street

N

Springfield, Illinois 62777
Dr. Richard M. DeMott, Supt.
Iowa Braille § Sight Saving School

1002 G Averue
Vinton, Iowa 52307

Mr. John N. Taylor, Director
Iowa Commission for the Blind
4th and Keosauqua

Des Moines, Iowa 50309

Ms. Gail Sullivan Fleig
Special Education Media

Specialist
Iowa Dept. of Public Instruc-
tion

Grimes State Office Building
Des Moines, Iowa 50319

Dr. Hugh A. Pace, Superintendent
Kansas State School for the
Visually Handicapped

1100 State Avenue

Kansas City, Kansas 66102

Mr. Harold L. Hodges

Education Program Specialist

Kansas State Department of
Education

120 East Tenth Street

Topeka, Kansas 66612

"Mr. Will D. Evans, Supt.

Kentucky School for the Blind
1867 Frankfort Avenue
Louisville, Kentucky @120

e
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Mrs. Julia French, Director Mr. Dennis L Holmes, Supt.

Div. of Physically Handicapped Ohio State School for the Blind

Bureau of Education of 5220 North High Street
Exceptional Children Columbus, Ohio 43214

Kentucky Department of Education

815 Capital Plaza Tower Dr. John Saylor Ed. Consultant

Frankfort, Kentucky 40601 c/o Juie Todd, Director

Resource Center for the Visually

Dr. Nancy J. Bryant, Supt. Handicapped

Michigan School for the Blind 470 East Glenmont Avenue

715 West Willow Street Columbus, Ohio 43214

Lansing, Michigan 48906
Mr. Charles B. Boyer, Supt.

Mrs. Julie A. Nicol South Dakota School for the
Media Center for the Visually Handicapped
Visually Impaired 423 - 17th Avenue, S.E.
Michigan Department of Education Aberdeen, South Dakota 57401
Pine at Maple
Lansing, Michigan 48913 Mr. A. Jack Rumbaugh, Supt.
Tennessee School for the Blind
Mr. Carl T. Johnson 115 Stewarts Ferry Pike
Residential School Administrator Nashville, Tennessee 37214
Minnesota Braille § Sight o
Saving School Ms. Wanda Moody
P, O. Box 68 4 Assistant Commissioner
Faribault, Minnesota 55021 State Department of Education
Division for the Education of
Miss Marilyn Sorenson, Consultant the Handicapped
Vision & Physically Handicapped 103 Cordell Hull Building

Div. of Special § Compensatory Ed. Nashville, Tennessee 37214
Minnesota State Department of Ed.

Capitol Square Building Mr. William H. English, Supt.

550 Cedar Street Wisconsin School for the

St. Paul, Minnesota 55101 Visually Handicapped

' 1700 West State Street

Mr. Louis M. Tutt, Supt. Janesville, Wisconsin 53545

Missouri School for the Blind

3815 Magnolia Avenue Mr. Andrew S. Papineau, Supervisor

St. Louis, Missouri 63110 of Schools for the Visually

Impaired

Mr. Jerry L. Regler, Supt. Wisconsin State Department of

Nebraska School for the Visually Public Instruction
Handicapped Division for Handicapped

P.0. Box 129 Children

Nebraska City, Nebraska 63410 125 South Webster Street

' Madison, Wisconsin 53702

Mr. Don J. Pickering
Director of Education
Nebraska School for the Visually

Handicapped
Nebraska State Dept. of Education
P.0. Box 129
Nebraska City, Nebraska 68410

-4~




Noveuber 1951 - fecerber 1081

The brochure which wis mailed in November 1081 was, indeed, sent
to these individuals as well as to all the Special HEducation teachers
in the state of [1linois through a list provided by the Illinois Office
of Fducation. In addition, the 100 directors of thé Special Education
Districts in the state of 11lineis were sent a copy of this brochure for \
distribution of the information within their regions,

A particularly strong effort was made at this time to reach hard-
of-hearing students. A letter of invitation and five copies of the
brochure were sent in November to over 63 midwestern schools and programs
for the hearinyg impaired,

The followiny states neighboring Illinois were targeted for
particular emphasis in recruitment: Arkansas, Georgia, Illinois,
Indiana, Iowa, Kansas, Kentucky, Michigan, Ohio, Pennsylvania, Virginia,
and Wisconsin. Over 115 schools and school systems with specialized
programs for the handicapped were sent this brochure.

Three hundred Special hducation teachers within the counties of
Kentucky, Indiana, and Missouri which are contiguous to Southern
I1linois also received the brochure in November.

In December, a letter and 10 descriptive brochures requesting as-
sistance in passing the word was sent to the following organizations
serving the handicapped:

National Epilepsy Foundation

A. G. Bell Association for the Deaf

American Council for the Blind

Disabled in Actioh

National Association of the Deaf

ERIC

Aruitoxt provided by Eic:




National Association of the Deaf/Blind of America
National Association of the Physically Handicapped, Inc.
National Congress of Oranizations of the Physically, Inc.
National Federation of the Blind | -7
National Multiple Sclerosis Society

National Paraplegia Foundation

United Cerebral Palsy Association

United Ostomy Association

A copy ‘of this letter--stressing no charge to students--appears in the-

appendix of this report.

January - March 1982

From January to mid-March 1982 an intensive effort was made to
reach those students who might not‘have daily contact with the special
education network. A news release was sent to all Illinois newspapers
at this time. '

In early spring a copy of the brochure and a letter requesting
that they print information about the program and the fact that it was

at no charge to students in their newsletter was sent to the following

organizations:

CEREBRAL PALSY - HEALTH IMPAIRMENTS
United Cerebral Palsy Association American Diabetes Association
66 East 34th Street, 3rd Floor 600 Fifth Avenue
New York, New York 10016 New York, New York 10020
EPILEPSY American Heart Association
o 7320 Greenville Avenue

. Epilepsy Foundation of America Dallas, Texas 75231
1828 L Street, N.W., Suite 406 :
Washington, D.C. 20036 American Lung Association

1740 Broadway
New York, New York 10019

13




Asthma and Allergy Foundation

of America v
19 West 44th Street, Suite 702

. New York, New York 10036

The éandlelighters Foundation
2025 Eye Street
Washington, D.C. 20003

Cystic Fibrosis Foundation
Suite 309

6000 Executive Bouleéevard
Rockville, Maryland 20852

Juvenile Diabetes Foundation
23 East 26th Street, 4th Floor
New York, New York 10010

Leukemia Society of America
800 Second Avenue
New York, New York 10017

National Association for Sickle
Cell Disease, Inc.

3460 Wilshire; Su1te 1012

Los Angeles, Callfornla 90010

National Hemophilia Foundation
19 West 34th Street

Room 1204

New York, New York 10001

National Kidney Foundation
Two Park Avenue
New York, New York 10016

National Neurofibromatosis Foundation 12-45 150th Street

340 East 80th Street, #21-H
New York, New York 10021

Natioﬁal Tay-Sachs Foundation and

Allied Diseases Association
122 East 42nd Street
New York, New York 10017

National Tuberocus Sclerosis
Association, Inc.

P.0. Box 159

Laguna Beach, California 92652

United Ostomy Association -

2001 W. Beverly Boulevard
Los Angeles, California 90057

National Association of the Deaﬁ

- Muscular Dystrophy Association, Inc.
' 810 Seventh Avenue '

HEARING IMPAIRED

Alexander Graham Bell Association
for the Deaf
3417 Volta Place, N.W.

Washington, D.C, 20007

814 Thayer Avenue
Silver Spring, Maryland 20910

PHYSICALLY HANDICAPPED

American Brittle Bone Society
Cherry Hill Plaza Suite LL-3
1415 East Marlton Pike

Cherry Hill, New Jersey 08034

Arthritis Foundation
3400 Peachtree Road, N.E.
Suite 1106

Atlanta, Georgia 30326

Human Growth Foundation
4930 West 77th Street
Ninneapolis, Minnesota 55435

Little People of America
P.0. Box 126
Owatonna, Minnesota 55060

New York, New York 10019
National Amputation Foundation
Whitestone, New York, 11357

National Association of the
Physically Handicapped,; Inc.

76 Elm Street

London, Chio 43140

National Multiple Sclerosis
Society-

205 East 42nd Street

New York, New York 10017

National Spinal Cord Injury

Foundation
369 Elliot Street <
Newton Upper Falls, Mass. (2164 .




Osteogenesis Imperfecta
Foundation

632 Center Street

Van Wert, Ohio 45891

Spina Bifida Association
of America

© 343 South Dearborn Street

Room 319

Chicago, Illinois 60604

Tourette Syndrome Association

40-08 Corporal Kennedy Street
Bayside, New York 11361

SPEECH IMPAIRMENTS

American Speech - Language -
Hearing Association

10801 Rockville Pike

Rockville, Maryland 20852

VISUAL IMPAIRMENTS

American Council of the Blind
1211 Connecticut Avenue, N.W.
Suite 506

Washington, D.C. 20036

American Council of the Blind
Parents

Rt. A Box 78

Franklin, Louisiana 70538

American Foundation for the
Blind

15 West 16th Street

New York, New York 10011

International Institute for

Visually Impaired 0-7, Inc.

1975 Rutgers Circle
East Lansing, Michigan 48823

National Association for Parents

of Visually Impaired
2011 Hardy Circle
Austin, Texas 78757
National Association for
Visually Handicapped
305 East 24th Street
New York, New York 10010

Natiohal Federation of the Blind
1800 Johnson Street -
Baltimore, Maryland 21230

‘ALL DISABILITIES

American Coalition for Citizens
with Disabilities

1200 15th Street, N E.

Suite 201

Washington, D.C. 20005

The Association for the Severely
Handicapped

7010 Roosevelt W4y, N.E.

Seattle, Washington 98115

March of Dimes B1rth Defect
Foundation_ . .

1275 Mamaroneck Avenue

White Plains, New York 10605

National Easter Seal Society
for Crippled Children and
Adults

2023 W. Ogden Avenue .

Chicago, Illinois 60612




The project directors made on site visits to large metropolitan
areas td bring news of the progfam to interested personnel Qho would
pass it on to toncerned students and parents.

Including: Minnesota School for the Deaf ~

Minnesota School for the Blind (
Minnesota Office of Education
Meeting of Supervisors of Minnesota Teachers of the
Deaf
Marshall High School for the Orthopedically Handicapped,
Minneapolis '
Iowa School for the Deaf
Nebraska School for the Deaf
Omaha Public Schools
Kansas School for fhe Deaf
Indiana State Office of Education, Special Education
Division
indiana School for the Deaf
Kentucky State Office of Education, Special Educatibn
Division - |
Kentucky School for the Blind
Memphis, Tennessee Board of Education, Special Education
Division | /
Chicago, Illinois Board of Education, Special Education
Division |
St. Louis, Missouri Supérintendent of Schools

Spalding High School, Chicago,- I1linois

Whitney Young High School, Chicago, Illinois
Central Institute for the Deaf, St. Louis, Missouri

Q . -9-




April - May 1982

In mid spring a follow-up mailing”was sent to all Special Education
districts. Bulk mailings of the flyer were sent throughout Illinois
and to the targeted schools for the handicapped. Hundred; of telephone
calls were made to principals, supervisors, and teachers during this
period. Follow-up news releases were sent to major metropolitan
areas. |

Final Enrollment of Students

A total of 32 students registered for the program and 26 actually
attended the two sessions combined. Six applicants did not attend,
two for medical reasons and two for personal reasons apd two for.
unkown reasons.

The expenditure in energies to recruit studénts was very large.
In one case a teacher in a Chicago high school said she personally
called twelve parents - and even the suggestion that transportation
would be provided was not sufficient to reduce their "overprotectiveness."
Another parent also echoed the "overprotectiveness'' problem as a
major hindrance to participation. However, the project directors
consider that another factor in the low response to the program is
the rising cost of travel. When it was brought to the attention of
the directors by the principle of a school that this indeed was a
factor, interested students were made aware of the 'transportation"
scholarship possibility. However, it is difficult to assess how
many students did not apply because of the difficulty in reaching
Carbondale easily.

A third redson for the failure to recruit a larger complement of
students was the great difficulty in bringing the opportunity to the

attention of eligible students and their parents.

-10- 17




Many special education teachers and supervisors failed to distribute
their brochures. Many who distributed the brochures’did not stress
the value of the opportunity or differentiate it from the many church,
school; scout and charity camps that are regplarly available to these
youngsters. One science teacher at a school for the deaf told Dr.
Petersen she had no students who would be interested in the program.
The students who attended the program represented a range of
handicapping conditions including: hard-of - hearing, legally blind,

heart disease, cerebral palsy, epilepsy, and two or three with bone

diseases. The dégree of physical dependence upon the counselors shown .

by participants also ranged from complete independence to the need
to.be fed, dressed, bathed and toileted. Certain students displayed
a deep carving for extra attention - with a wide range of emotional

dependence abserved among them.

1o




equim, WA (1)

New Hope, MN (2) —
Brooklyn Park, MV (L)
Plattsmouth, NE (1) *
\ \ ——Chicago, IL (4) , '
" ' \ ‘Evanston, IL (1) " e
' Mattoon, IL (2), .

' Burlington, WI/”(l)" ’ ‘

| \
i
g
- _
% Carterville, IL (1)

g Springfield, IL (1)
‘&‘f Fort Wayne, IN (1)
w‘ Trenton, IL (1)

\

Forrest City,AR¥(1) Pickerington, O (1)

Thayer, M0 (1) ./~ Centralia, IL (1)
St. Louis, MO (1) —Piper City, IL (1)
Fulton, MO (1) ~Iuka, IL (1)

Poplar Bluff, MO (1)

HOME TOWNS OF STUDENTS PARTICIPATING IN SUMMER INSTITUTE
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C. Instructional Staff and Counselors
Staff of the Institute

Dr. Bruce Petersen - Project Co-Director, Ph. D.,rUniversity of
Colorado, Boulder, (Animal Ecology), has taught at Souéhern I1linois
University at Carbondale since 1968. buring this time he has developed
a wide range of innovative science courses including Introductory
Environmenta} Biology, The 'Survival of Man' course, and a travel-study
program which explores the ecology 6f southwestern United States.
Petersen has been chairman of Region 8, Illinois Junior Academy of Science.

His responsibilities for the project included overall academic planning.

Dr. Mary Jane Sullivan -*Project Co.-Director, Ed. D., Ball State
University, Muncie, Indiana, Coordinator Individualized Learning, Southern

<
I1linois University at Carbondale,-has five years experience of credit and

3

non-credit programs in Higher Education Administration. Her responsibilities

include overall administrafion and coordination of the non-instructional

aspects of the program including the budget.

Dr. Paul Yambert, Ph. D., University of Michigan (Natural Resources)
was formerly director of Outdoor Laboratories at SIUC. He is presently
professor of Forestry at the University and has particular interests in
the outdoor biology instruction of handicapped students. Dr. Yambert
delivered a two-hour slide presentation to the students with special

emphasis upon energy conservation techniques.

Gerald Culen, B.S., Southern Illinois University at Carbondale,

(Zoology), is Director of the Environmental Workshops Program at Touch

of Nature. A member of the Consef&ation Education Association and .
the I1linois Environmental Association, he taught”junior high school
science in QOak Forest, Illinois. He developed most of the field

activities used in the Institute.

-14- 21
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\Instructional Staff

~

3

Mari Guido- Senior in Horticultural Science at Southern Illinois
University at Carbondale. Mari led the students in the first session
in two outdoor environmental games which concretely explained the concepts

conveyed in the lectures.

"

Paul J. Harmoa, M.S. in Botany, Southern Illinois University at
Carbondale, has worked with mentally handicapped youngsters in scouting
camps and is associated with the Environmental Workshops staff at Touch
of Nature. Dufing the project he led the students in a variety of out-
door activities, contributing to the rotting log analysis, interpretive

walks, lake seining'and the owl-call hayride (a huge success).

James Jordan, M.S. candidate at Southern Illinois Universtiy at
Carbondale in Environmental Education, B.S., State University at Brookport
New York, has been a full time instructor at Touch of Nature Environmental
Workshop Program since 1979. During the project he led the pontoon boat
activity, the succession trail, and the quadrat study activities.
He explained the concepts in %he nature center to the second session of
students. His previous experlence with handicapped groups consisted of

a day-long activities for spec1a1 populatlons at the Center

Michael Skinner, Master's candidate in Biology at Southern Illinois
University at Carbondale, B.A. in Biology from SIU-C. A member of the
Environmental Workshops staff at Touch of Nature, Michael directed the
students in a variety of outdoor activities including flora and fauna
identification at Fern Clyffe State Park, ecology games, taxidermy
demonstrations and the owl calling experiment.v He spent many hours with

" the youngsters lending his voice and guitar to their social hours.

. 5
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Jean Wandel, MAT candidate in Biology, Southeast Missouri State
University, is an MAT candidate in Deaf Fducation at Southeast Missouri
State University. She participated in the 1981 NSF Marine Science Program
for Handicapped students at Wallops Island as a teacher and signer for
the deaf. During this project she participated in the same capacity
as well as acting as a lifeguard for swimming activities and assisted

with the development of instructional reviews.




Staff Aides and Resident Counselors

Donna Adams, B.S. in Deaf Education from MacMurfay College, will
enter the field of education aftér étudgnt teaching this fall. She
served as a resident counselor to students, particularly sharing the
comumnication efforts for deaf students with Jean Wandel.

Mary Bell, B.A., University of Puget Sound, Elementary School teacher
for the past 20 years, teaches second grade and is active in the Seattle
club for epilepsy. Mary served as an aide and counselor for the girls.

Don Dailey is a member of the Spectrum staff at Touéiﬁof Nature.

Don spent two weeks with the Summer Institute working agrz‘resident
cdﬁnselor, assisting in dressing and caring for male students and conducted
voluntary religious services on Sundays.

Greg Daniels is majoring in University Studies at Southern Illinois
University at Carbondale. His previous experience at the Touch of Nature
Center includes one year in the Underway program as staff member and three
months wigh the Environmental Workshops program. He worked on the teams
obstacle course for special handicapped populations before joining the
summer institute as a resident counselor.

John Fitzmaurice is a sdphomore in General Studies at Southern I1llinois
University at Carbondale. This was John's first experience as a resident
counselor at a summer camp. He participated in bathing, feeding and
dressing youngsters unable to ¢are for themselveé.

Deb Harman - B.A. in Elementary Education, Shippensburg State College,

- Shippensburg, Pennsylvania, has been in retail management for nine years.

Shé works as a volunteer in a diagnostic facility for handicapped children
with 1-3 year olds and is enrolled in a master's program is special

education.

Courtney Mote, B.S. in Zoology, Southern Illinois University at

e e 24




Carbondale, previoufly worked as a camp counselor in regular population.
She was a resident counselor for the girls, and lent her knowledge of the
field of science to their study time.

George Sullivan, Carbondale, is a freshﬁéﬁ at John A. Logan College,
Carferville, I1linois. George previously worked at Touch of Nature as a
resident counselor in the handicapped recreational programs. He cared for
the physical needs of the youngster, particularly with lifting the non-

ambulatory students during each session of the Institute.

D. Staff Training

As described in the capsule protraits, the staff chosen for imple-
mentation of the program were selected on the basis of attitude towards
the handicapped, specialized experience appropriate'tortheir duties
and general physical fitness for the demands of the duties. While there
was a need for the stabilizing influence of more mature individuals, the

verve and energy of the younger counselor was needed also to meet the

24 hour schedule. Most of those selected had little or no previous work
with the handicapped. Therefore, it was determined to speﬁd three days
on orientation to the program.

The in-service training took place prior to the start of the first
of the two-week sessions and included the counselor-aides, instructors
and project directors. This training was at the Touch of Nature Environ-
mental Center. The schedule of activities included familiarization with
the Center itself, the outlines of the program, first did and generally
becoming personally acquainted with one another.

The schedule of training consisted of:

June 2 - Overview of project objectives - B. Petersen

Responsibilities:
Activities of staff members- Mary Jané Sullivan

Days off schedule - Bruce Petersen
. a 25
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- Introduction to sign language *- Jean Wandel
- Practice in use of sign Language - Jean Wandel
June 3 - Description of handicapping conditions of participants -
question and answers - Mary Jane Sullivan
Tour of camp ground -- rooms, lake, classrooms ; G. Culen
- Practice in care of non-ambulatory campers, practice in ‘
commmicationg eith non-verbal campers (George Davis,
Director, Programs for Special Populations)
June 4 - Full day of first aid training for potential accidents
while camp - theory in morning and practicum in after-
noon, directed by Fmergency Medical Training Supervisor,
Robert Marsh.
The morning of June 2nd consisted of familiarization with the program
and each individual's responsibilities; however, this overview did not
fully prepare the counselors for the full range of responsibilities they
would face, nor teach instructors who had never worked with the handi-
capped what they would have learned from their first week's experience.
huring that first session the sign interpreter introduced all the
staff to a sign language vocabulary. The afternoon of the first in-service
day was devoted to practice by all in the use of signing. This learning
session placed all on an equal footing and served to assist the development
of group rapport.
The second day of the training session began with an overview of .
the handicapping condition of the youngsters. By a favorable fluke,
the more physically demanding youngster generally chose to attend the

second session and by the time that group arrived the stafl wi

represented. However, there were many questions raised ia thie fraining

as to the level of comprehension of the youngsters of ditffering disabilities,

e "y
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Most of the younger ‘staff were not qecessarily prepared By the in—servféé ,
training to deal with the range of social and emotional demands élaced
upon them. If the directors conduct a program of this nature again, this
will be an important aépect to cover in the pre-service session.

In the afternoon of the second day, 'the counselors familiarized
themselves with the physical layout of the camp and practiced caring
for adult campers with cerebral palsy. Whiie they learned theﬁp}opez
methods for lifting and lowering non-ambulatory individuals, here agéin,
one afternoon could not totally prepare them for a full 4 wgeks - 24 hours
a day of thig\Wbrk. Nevertheless, this prior exposure assisted them '
to be at ease with the youngs%ers when they did arriye.

The entire third day of the program was devoted to-proper methods
oflcaring for iqdividuals in accident situations out-of-doors. This
overview included an explanation on epilepsy as well and its care. For£u-
nately, poison ivy and two scratches on the finger were the extent Sf the |
first aid needed at camp. The counselors met in the nurses center duringf
this pre-service session. All medications taken by the campers were
supervised by these individuals, who weré bn call in their quarters
throughout the entire month.

A more rigouroﬁs pre-service training session for a program of this -
nature is suggested by the analysis of the Staff Evaluation Form(see
Table VI ,p.126). The project directors feel that this response reflectéh
more clearly a realization on the part of the staff that they were in-
experienced in the needs of the students at the onset, rather than a reg}

need for a more intensive type of training for a short term program of this

nature.

-20-
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IT. CURRICULUM .

A. Academics

A copy of the schedule of activities for each session can only give
an overview of the program as implemented. (See’Appendix III). This
section of the final report will examine in more specific detail the
objectives of each academic activity and the procedure which was utilized.

) The goals of the program were not to teach the students the details of
'

7V ’
flora and fauna which exist in the southern Illinois region - but

rather to assist them to understand fundamental principles of ecology,
especially by showing them examples of these principles'in the living
environment. Students were asked to complete a pre-test instrument of their
knowledge of these principles upon entry»into the program, and this same
instrument was used to evaluate cognitive outcomes of thé work-shop. The
amount of time devoted to instruction in each of thses principles
was not equal, nor was it designed to be. See Table I for Total time ' i
devoted to instruction in the institute. The nature of the methodology | ‘
employed in teaching these concepts also varied. As the plan on page 22
indicates, three major instructional approaches were used; 1fv1ecture,
2) field experiences, 3) films.
Approximately 120 instruction hours were spent in direct contact
with the concepts covered in an ecological foundations course. If this
same amount of time were spént by the student of ;_series of ideas during -
the course of a regular school term,the instructor would have in front
of him an outline for a full semester of study. It should be pointed
out that the,étudents in the program participated not only from infercst ia

the subject, but also for the opportunities offered to them for cam:

like study experience. In reality they did little independert studvine

outside of the structured lecture and outdoor lahs.

W - 21- [ W]
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Table II on p. 23 indicates where the emphasis was placed through
lecture, discussion and concrete example upon each of the subordinate
concepts in ecological foundations. At all times, the emphasis was placed
upon understanding the process of ecology, rather than upon memorizing
terms for plants or animals.

We will return to Table IT when the section on Evaluation is covered.

Table I
Time Spent in Instructional Activities
1
Total inst%uctional time: 60 hours
lecture 19 hours
films 6 hours
laboratory work 4 hours
field work 29 hours
testing ] 2 hours
Total instructional time on field-related skills: 15 hours
swimming instruction 2 hours
canoeing instrugtion 2 hours
rapelling instrﬁétion 4 hours
paper—making | ; 3 hours
construction of bluebird boxes 4 hours -

In general, each day of the program began with aﬁ introdqué;y lecture
which outlinea the basic concéﬁts which would be studied in the fie;d”'
that day. Aftér the introduction student$ moved into the field for an
outdoor éame or demonstration which related the concepts discussed to

the reality observable in the natural environment.
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This heavy emphasis upon hands-on experience was specifically designed
for students who it is felt suffer more completely that the average students
from a lack of frequent direct contact with the environment. There

were at least two activities of this nature everyday.

Table 11

Instructional Time on Each Ecological Principle®

Topic Time
A. Individuals and Population 18 hours
B. Interactions and Interdependence 28 hours
(.. Fnvironmental Influences and Limiting Factors " 15 hours
). Energy Flow and Materials Cycling - 18 hours
I', The Commmity and Ecosystem Concepts 15 hours
F. Homeostatis 12 hours
G. Succession 7 hours
H. Man as an Ecosystem Component 7 hours
I. The Ecological Implications of Man's Activities ’ 8 hours

*most lectures and activities taught more than one principle at a time,
therefore the total hours does not equal 120.
Approach to Lectures:

The introductory lecture was accompanied each day by a series of
large print notes and diagrams which the students received. While the
lecturer utilized films and the overhead projector to explain these con-
cepts to normally sighted and hearing students, the sign interpreter
étood in the front of}the room, explaining each point tb the youngsters
with hearing impairment. Each student received a set of vocabulary

’ words which they defined during each day's lecture session. A tutor-
counselor sat with each blind youngster tracing out diagrams on the

palm of his/her hand, describing visual supplements in greater detail or,

o . N




assisting with the recording of lecture notes by cassette recorder.

: The ratio of one counselor to every three students was maintained at all
times, ffequently’supplemented by local high school students. These
volunteer-aides took notes for students who did not have the full use
of their hands and assisted wheelchair-bound and blind students to
move through their activity-filled day more smoothly.

Lecture Topics
I. Energy Flow
Everything is interrelated.
Bne aspect of intercomnectedness is energy Flow.
All of the energy comes from the sun.
Effects on non-living components:
Heat, wind, rain, ocean currents, and waves.
Organisms also require energy:
Energy made available by photosynthesis.
Food chain shows energy path.
Food web is more complete diagram.
Energy can be converted from one form to another:
Light, heat,'chemical engfgy, movement, etc.
Energy conversion are inefficient.
Sun to plant only 1% efficient.
Plant to Herbivore only 10% efficient
Herbivore to Carnivore only 10% efficient
Plant or animal to decamposer only 10% efficient.
During conversions, most enefgy is lost to outer space
as waste heat.
Food pyramid depicts energy loss.

More people can live at the end of short food chains.

-24- 38
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[I. Material Cycles

The same materials are used over and over again, endlessly.

The most common elements in living things are carbon,
gen, oxygen, nitrogen, and phosphorus. The cycling of
these materials was examined.
IITI. Lake Ecésystem |
These terms were defined: lorganism, population, commmity,
and exosystem.
Physical characteristics of water and their effects on
organisms: viscous, transparent, low in oxygen and
nutrients, slow to change temgérature, ice floats.

Seasonal changes in a temperate 1a§é. .
Zones of the lake and ch;racteristics of organisms in each zone.
IV. Role of Bacteria and Fungi in Ecosystem )
Some few cause disease, others participate in human activities
such as brewing, baking and making cheese; however,
most are organisms of decay. B i
V. Major Terrestrial Ecosystems )
The effects of temperature and precipitation as controlling'

variables in deserts, grasslands, decidous forest,
taiga, tundra and tropical rainfore;t‘was diécdssed,
along with characteristic adaptations of organisms
in these ecosystem types.
VI. Forest Ecosystem /
Forests require more moisture, -fewer and smaller fires than
grassland. They are deciduous because of cold, short,

cloudy, windy days in winter, and because snow

accumulation on leaves would break branches.

- ZS_
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VII.

III.

IX.

Popuiations
These characteristics 0f populations were discussed:
birth rate, death rate, immigration rate, emigration
rate, growth rate, age structure, limiting factors,
law of the minimum, }aw of tolerance, carrying caﬁacity,

niche, and microhabitat.

Succession
Succession was difined and illustrated with these examples:
Bare rock —> lichen ~—~ moss ——> cushion plant—>
alpine turf
Stream —> beaver dam — beaver pond —silted
pond ——~beaver meadow
Field ——-abandoned field — annual plants

shrubs —~ small trees —> oaks and hickories

Species Interactions
Predation, parasitism, commensalism, competition and

symbiosis were described and discussed.

Human effects on natural ecosystems
Population increase
Habitat destruction
Air and water pollution
Resource deéletion

Movement of nutrients from land to water

-26-
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Supplemental Films

To supplement the ecological concepts covered in lecture during the
first session of the Institute, a series of captioned films were available
to the hard-of-hearing students, who did not find the regularly schéduled
films helpfull Hdwe§er, these films were not viewed by‘students il the
second session, since the only hard-of-hearing student was able to.
absorb much of the regular films.

The regular films viewed by the students in each session included:

_Title Ecological Concepts Explored
1. '"™zima, Portrait of a Spring" Ecosystem | B
2. "Baobab, Portrait of a Tree Commumity
3. "Land Use, A Moral Dilemma' Effects of Man
4, "Say Goodbye' Food Chains, Effects of Man

on Ecosystem Materials Cycle
ENVIRONMENTAL AND ECOLOGICAL OUTDOOR ACTIVITIES

During the planning stages for this Summer Institute, a number of
outdoor activities, which emphasized student involvement‘and regularly
used in the Environmental Education Curriculum at Touch of Nature,
were chosen to be utilized for the lndicapped students. These short,
high-impact learning activities have been developed, (or adapted from

other sources ), by staff for use in Touch of Nature programs to provide

"the opportunity to study specific ecological concepts, and environmental

problems by utilizing an active "hands-on' approach to learning. The
Environmental Education programs at Touch of Nature, under Mr. Culen's

direction, have earned the Center recognition as a National Environmental
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Education Landmark by the ﬁ;tional Park Service, (1972), as one of the
best environmental Educatiqn (EE), programs in Illinois; according to the
I11linois Office of Education (1979).

Many of the activities utilized for the N.S.F. Institute are written
in a standard format, and can be adapted for lesson plans by a wide range
of teachers in various ldcales. Most of the actiﬁities also follow the
"Goals for EE Curriculum Development' by Hungerford, Peyton, and Wilke,
and are so marked in the upper right hand corner as to goal level and
concept emphasized. |

The following list of activity abstracts briefly describes the activity

content. Asterisked (*) activities indicate that the lesson plan

can be found in the following pages of this report. Activities are listed

in the order of presentation during the two-week session.

ACTIVITY ABSTRACTS

#1. Who Eats Whom? - Students play a modified game of tag which simulates
a food chain. .Energy flow, energy pyramids, and food chains and web

. chains are dlscussed as related to the game results.

*2. Aquatic Food Chains - Students collect and identify various pond

organisms and identify their place in the pond food chain or food
web. Through study of these organisms, their inter-relationships,
and energy transfer between them, students learn how an ecosystem
maintains its stability.

3. Recognltlon of Flowers-§ Plants/Pre551ng Specimens - Various °

“specimens of pressed plants were examined and a demonstration of how
to properly press and preserve plants was given. All materials for
plant pressing were made available to the students so that they might
produce pressed specimenns of their own. Collecting ethics were
also discussed.

%4, Rotten Log Study - This study focuses on the’concepts of biochemical/A

nutrient cycling and microcommmities by allowing the students to
carefully dissect a rotting log. Students collected, identified, and
then released organisms found in or under the log, and made notes on i




ACTIVITY ABSTRACTS
Continued

#5.- _Water Quality - Students collect data on major physical parameters
of aquatic ecosystems, utilizing a water testing kit. Then utilizing
federal water standards along with other guidelines, the students
evaluate and suggest possible remedial actions for the aquatics system
under study. :

*6. Fish Management in Farm Ponds - Students sample the fish population
in a farm pond and from a worksheet (provided) determine the appropriate
management techique for optimum fishing. Alternative management

techniques and ecological factors affecting the-fish population are |

discussed.

*7. Garbanzo Bugs - A number of garbanzo beans are distributed in a small
area to simulate a natural population. Students estimate population
density of the area by sampling small portions of the population.
Students examine factors affecting population density and examine how

3 population density affects the environment. Through discussion, this
’ information is related to human populations.

8. Examination of Bird Species and Specimen Presexrvation. Demqniﬁmithm1_—
This particular activity allowed students to get a first hand 1ook a
a few of the bird species formed in this area through the use of museum
specimens. A demonstration of how to properly skin and preservg a
specimen was given. Discussion on collecting ethics, permits and -
- laws were also discussed. i

9. Nature Center Tour - A tour of the Touch of Nature Center was provided
and students examined mammal specimens found in the Nature Center'and
were given a gerenal interpretation of the natural history of
Southern Illinois.

#10. Plant Communities and Succession Trail - Students were taken on a
guided "Secondary Succession Trail™ at Touch of Nature (see enclosed
trail guide.) This trail takes students through a recently abandohed
farm field, and a series of areas representing the various stages of
secondary succession until finally they come to a natural Oak-Hickory
climax commmntiy.

11. Quadrat Study - This activity allows students to actually count and
identify various species of trees in the forest community in order to
determine species dominance. This activity is designed to be used
with the Succession®Trail- (above) to provide students with a better
idea of climax community and why some trees dominate.

*12. Goober etus - Students simulate a population of predatory animals
searching for their prey - Goober etus (i.e. peanuts, a population
of which has been placed in a suitable habitat.) The success rate of
the students and their effect on the prey species is graphed, revealing

several actual predator/prey relationships. N
-29-
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ACTIVITY ABSTRACTS
Continued

13.

*14.

Owl Calling - By using previously recorded tapes, several species
of owls found in the area are called to various sites at Touch of
Nature. Besides getting an opportunity to see some of these night-
time predators, students are given an interpretation concerning the
natural history of the various owl species.

Wildlife Management - Evaluation and Management of Limiting Factors -
Students evaluate a particular site for its quality as wildlife habitat.
Key factors which limit wildlife populations are examined, and a
management plan to improve the habitat is designed. The management
plan-was then implemented and included construction of brush piles,

food plots, and bluebird boxes. \
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- WHO EATS WHOM?

GRADE LEVEL: SUBORDINATE EE GOALS LEVEL I
g ECOLOGICAL FOUNDATIONS B, D
1- | .
(5-8) denotes 5th through 8th grade only o

MAJOR INSTRUCTIONAL GOAL:

To help students understand the concept of a food chain and how energy
flows through the different trophic levels of that food chain.

ASSOCIATED CONCEPTS:

A. Producer D. Food Chains and Webs

B. Consumer E.  Energy Flow and Energy Pyramid

C. Decormposer F. Predator-Prey Relationship
SKILLS:

A. Observation ‘ D. Commmication

B. Classification E. Formulating Models

C. Inferring

BEHAVIORAL OBJECTIVES:

Upon completion of this activity, the student will be able to.,.

1...give an example of one food chain that is likely to be present in
the study area and identify the producers and consumers of that
food chain.

2...describe the role of the decomposers.

3...define and identify the primary, secondary, and tertiary con-
sumers in a food chain. (5-8)

4...give one example of a food chain where man is a member

5...demonstrate how energy flows from one organism to the next by dia-
gramming and labelling an -energy pyramid.

6...give one example of a predator-prey relationship.

BACKGROUND INFORMATION:

All living things require energy which is supplied by the sun. The -
sun's energy is converted to food energy by producers, which are the green
plants. Consumers are those organisms that obtain their energy through
the consumption of plants and/or animals. Several levels of consumers
exist. Primary consumers (herbivores) feed on plants. Secondary consumers

(carnivores) depend on primary consumers as their energy source. Finally,
tertiary consumers (top carnivores) obtain their energy from secondary
consumers. Example:

marshgrass ——> grasshopper ——————> Shrew ————> marsQ\E?wk

(producer) (primary consumer) (secondary consumer) (tertiary consumer)

"31" ’
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This flow of energy from one organism to the next is known as a food chain.
(A food web is the total pattern of all separate food chains in a commmity.
An example of a food web is given in Appendix B). Each step in a food
chain is called a trophic level. One organism may occupy different trophic
levels in different food chains. For example: rice —>man (man is a
herbivore); grass - cow —~man (man is a carnivore). When an organism
eats both plant and animal matter, like in the case of man, it is known as
an omnivore.

The final major feeding group are the decomposers. Decomposers are
organisms that feed on dead organic matter, Their basic function is to
breakdown dead matter, releasing nutrients back to the mineral cycle.
Therefore, the work of the decomposers is just the opposite of that of the
producers, who fix nutrients and energy into plant biomass.

With each transfer of energy (or with each successive trophic level)
energy in the form of heat is lost (second law of thermodynamics). On an
average, 90% of the total energy or biomass consumed is lost and only 10%
is used for growth or reproduction. Therefore, there is less available
energy to organisms at the beginning. This concept of energy loss can be
illustrated by an energy pyramid (Appendix A). The pyramid aids in visual-

izing the energy loss occuring at each trovhic level.

The predator-prey relationship can also be worked in when studying
food chains, a predator being an animal which captures and feeds upon
other animals (prey).

THE ACTIVITY

A. Information

1. Learning Site - An area approximately 50 feet by 50 feet,
»d

2. Materials - Popcorn or some other small materials such’as wood
chips or leaves to represent plants, yellow, blue, and red
colored tags or streamers (thgse identify what role the child
is playing). If tags are used, pins are needed to secure the
tags to the student's clothing, small paper bags, chalk board,
%nd §n energy pyramid should also be diagrammed or constructed
5-8).

3. Preparation by Instructor - Select an area, pop the popcorn,
mark paper bags with a line 1 inch or so from the bottom,
diagram a food chain and an energy pyramid (5-8).

4. Critical Vocabulary - Producers, consumers (primary, secondary
and tertiary-5-8), decomposers, food chain, predator, prey,
energy flow.

References, Tips, Hints, Worksheets;wgr Handouts

[¥2]

Food Chain Game,an OBIS activity
Cnain of Life, a CWES activity

[aS
« o
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B.

@

The Biological Sciences, Frazier and Smith, IL,

Laidlaw Brothers, 1974.

4, . Ecology and Field Biology, Smith, N. Y Harper and Row,
second edition, 1974.

5. Ecology, Odum. V Y. Holt, Reinhart, and Winston, 1963

Directions for the Actual Learnlng Activity

1.

Focus - Take children to the site and have them sit down.
Explain how energy flows through the ecosystem (sun-—>plants
—> animals, plants and animals die —>decomposers —basic
raw materials —>~plants). Introduce the terms producers,
consumers, and decomposers. Introduce the idea of a food
chain’ and show a diagram of the food chain that is used in

the activity. (clover — cricket — frog-—>hawk) so they can
visually see the relationships. Give other examples of a

food chain i.e. apple —~.man; grasses —rabbit s dog, and
have the children identify the relationship of predator-prey

again using the food chain that is in the activity.

. The Activity - The students will simulate a food chain (grass

—>crickets —frogs —>hawk). Divide up the students
into three equal groups and pass out the colored tags to each
group. Each color will correspond to one member in the food

" chain. 1i.e. cricket-blue, frog-green, hawk-red. Each group

should have a home base where it c ot be caught by any other
animal. Spread these bases around the perimeter and spread
out the popcorn in the middle which represents the grass.
All of the animals must capture some food within two minutes
and go back to their home or else they will starve, The
crickets must get enough popcorn in their stomachs (paper bags)
to reach the line, a frog must capture one cricket, and each
hawk must eat one frog. In order to get another animal they
must tag them. Make sure you do not let the children run in
the tag game or else someone will get hurt. Instead have them
hop or crawl. Once an animal-is eaten he must go to the de-

composition area on the side of the game area.

Play the game once with equal numbers of each auimal,
The frogs will all die in 95% of the cases. Ask the frogs
why. Too many hawks and not enough crickets are two common
responses. Make these adjustments by changing some of the

. hawks and crickets. Play the game again.

Gather the students after fhis game and discuss the results
of both games. It may be played again if time permits.

Synthesizing Strategy - At the end of the activity, have students

gather back to central area to discuss:

1. The animals you played in the food chain had to do two
things to live. What were they?

2. What animals were predators in this food chain? What was
their prey?

. -

.
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Was it harder to be a frog or a hawk? (frogs and crickets
had to worry about their predators as well as gathering
food; hawks had no predators, but had a smaller available
food source). :

What is the relationship between the numbers of organisms
at each trophic level and the ability for:all the populations
to survive.

What happened to the frog's body after the hawk ate it?
(What is the role of the decomposers?) )

Name a possible food chain that could exist in this area.
Point out the producers and consumers of “the suggested
food chain. For 5-8, have students define and identify
the primary, secondary, iand tertiary consumers. Form a
food chain chorus (this dis for all grade levels).

(5-8) Why were there moré crickets than frogs? Introduce
energy pyramid and explain how energy flows through the
food chain, losing energy in the form of \heat as it is
trans ferred to each trophic level. Why were there more
frogs than hawks? Do hawks need plants to survive? Form
an energy pyramid using the same food chain that was in
the game or using a suggested one.

Have the students construct a food chain with 5 levels,
10 levels, 15 levels. Tie in energy transfer and loss
with the idea that there is an upper limit on the number
of levels that can exist in the chain, z
Where does man fit in the food chain? If they are having
trouble, ask for their favorite food and work from there.

Food Chain Chorus - Divide the group into three categories -
producers, consumers, and decomposers. Have the whole

group form a circle, but keep producers together, consumers
together, and decomposers together. Producers will rapidly
chant "produce' in a high pitch, consumers will ragidég
chant '"consume' in a low pitch, and decomposers will chant
""de~-com-pose.'" It is chanted with the first syllable,

de, in a high pitch held for 1 count and the last two
syllables, com-pos, going down the scale with each syllable
held 1/2 beat. In other words, de is a high 1 count note,
com is a mid 1/2 count note, and Pose is a low 1/2 count
note. They chant together. Make a symphony out of the
food chain.

Human Energy Pyramid -Ask for an example of a food chain.
Line four students side-by-side on their hands and knees for
the base (producers). Put 3 students on top of them for
the primary consumers, 2 students for the secondary con-
sumers, and 1 student for tertiary consumer. Have the

rest of the group represent the sun, Again, discuss

energy flow,

Suggestions on Time and Problem

If you run short of time, go out and find a food chain in the area.
Some possible food chains in the area are:

-34-
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Persimmon —> man, acorn —= squirrel — dog, _ (fallen log) —=

mushrooms —>’ insects —= toad or snake, milkweed —=butterfly —=
bird

Use caution ana good judgement in the activity. In a very active
group make sure that they crawl so no one gets hurt. Make sure after each
game you go over who survived, starved, or was consumed. Make sure the
students understand that it is the survival of the population that is im-
portant and not each indiwvidual organism.
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AQUATIC FOOD CHAINS

GRADE LEVELS: SUBORDINATE E.E. GOAL: LEVEL I
ECOLOGICAL FOUNDATIONS A, D, E

4-10
MAJOR INSTRUCTIONAL GOAL:

1. To help students understand how food chains or webs function within
an aquatic ecosystem.

2. To make students aware of the energy relationships within a commu-
nity and the importance of these relationships to the balance of
that system.

ASSOCIATED CONCEPTS:

A. Producers, consumers, decomposers E. Populations

B. Predator - Prey relationships F. Communities

C. Trophic level G. Nutrient Cycling

D. Energy Flow H. Homeostasis
SKILLS |

A. Collection techniques :

B. Observation and identification of pond organisms

€. Comparison of the different forms of aquatic life

D. Classifying the various organisms into groups

E. Svnthesizing data collected so that the students conceptualize
the energy systems operating in an aquatic ecosystem.

BEHAVIORAL OBJECTIVES:

3

Upon combletion of this activity, participants will be able to .

1...identify>at least one food chain and indicate which members are
producers, consumers, or decomposers, and why.

2...identify one predator and one prey species and the importance of
that predator to the dynamic balance of the commmity.

3...describe how energy flows through the system indicating the ultimate
energy source and energy utilization by the various organisms.

4...correctly identify at least two invertebrates that were collected
in the pond. (The students can use a pond guide or Fresh Water
Invertebrates of the U.S. by Pennak)

5...demonstrate a knowledge of proper collecting and release methods
while using the equipment provided for this activity.

6...provide several examples of interrelationships existing within the
pond community. ' ™

X

BACKGROUND INFORMATION:

This activity is designed to give the students a better idea of the
food relationships that exist within an aquatic ecosystem. Many people
see the game fish that a pond produces but few take a closer look at the

_36_
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many organisms making up the complex food webs that support the fish
populations. g ,

The ultimate energy source for all the organisms in the pond is the
sun. Various types of green plants utilize the sunlight to produce their
own food., The producers can fall into a number of different categories:
emergents - those plants ex§¢ﬁ8 out of the water (cattail, buttonbush),
floating plants - rooted plants which extend to the surface but not above
it (water lilly, water primrose), submerged plants - rooted plants which do
Tiot reach the surface (widgeon grass, pond weed), and phytoplankton - the
microscopic free floating plants also called algae. Defined zones exist
in the pond corresponding to the type of plants that are found.

Animals that feed on the producers are called primary consumers.
Secondary consumers feed on the primary consumers. - Tertiary and fourth
order consumers may also exist within the pond. Each consumer lives in
a certain zone depending on depth, food, and cover. The larger bass live
in the deeper section while water striders live on the surface near the
shore. ‘

The last major category is the decomposers which consist mostly of
bacteria and fungi. These organisms break down the dead organic matter or
detritus into nutrients which is then recycled by the producers. A common
food chain found in ponds in southern Illincis is algae —>water boatman —>
dragonfly nymph —> bluegill -—>large mouth bass. ‘

. ~

There are a number of factors that influence the amount and types of
organisms that an aquatic commumity will support. It is important to
understand the major factors and to be able to communicate to the students
just how these factors fit together to form a balanced community. Verte-
brate, invertebrate, and plant populations in a pond are not only influenced
by the size of the pond but by a variety of factors including soil fertility,
water depth, turbidity, temperature and water quality. Various populations
are also affectéd by the relationships within the pond’s food web. Take .
for example fish populations, as you know various fish species have dif-
ferent food requirements. A bass would require small fish and larger in-
vertebrates such as crayfish. A bluegill would depend on small inverte-
brates such as aquatic insects, or zooplankton and to some extent would
eat plants or phytoplankton. Therefore, the number of bass and bluegills
that/ pond could support would directly depend on the amount of food avail-
able to them and this would be determined by the abiotic factors mentioned
above. It must be understood that a pond like other commmities will have
a balance between predators and prey and this balance is necessary to main-’
tain the homeostatic nature of the pond.

It can be said that a pond maintains a state of dynamic equilibrium.
From new ponds to very old ponds or lakes, numbers and species of organisms
within the system constantly change. Populations increase or decrease
depending upon food supply and other biotic as well as abiotic factors. :
Even with this dynamic system a state of equilibrium is almost always main-
tained through a variety of self regulating factors that include predator-
prey relationships, mortality, natality, amount of cover and fertility.

This is a basic description on aquatic ecology. Further information
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can be found in the references listed in the Activity Information #5. :

THE ACTIVITY: , -

A. Information
# o
1. Learning Site - Any pond that contains good vertebrate and
invertebrate populations. Use caution when taking students
‘around the ponds. Make sure all teams remain in view.

2. Materials - Equipment needed per team

Students - Instructor
1 dip net 1 large dip net and seine
1 magnifying glass 1 sieve .
1 quart jar 2 white bottomed containers ;
1 pond guide Food Chain Board or chalk board
1 set of tweezers . ' '
1 pencil
1 data sheet
1 clipboard

3. DPreparation - Gather all your equipment together before beginning
the activity. Make sure students have been properly instructed
in the use of the equipment and pond guides. If possible,
sample the pond ahead of time and 1dent1fy all unknown species.
Also find out when the pond was etocked/énd with what types
of fish.

4, Vocabulary

phytoplankton dynamic equilibrium
zooplankton food web

algae food chain
invertebrates food pyramid
vertebrates trophic levels
producers habitat

COnsumers populations
decomposers energy

homeostasis nutrients

5. References, tips, hints, worksheets, or handouts

a. Agquatic Plants of Illinois Glen S. Winteringer, Illinois
¢ State Museum
Fresh Water Invertebrates of the U.S. Pennak
by Robert Leo Smith, pages 62-85
CWES Pond Dlscovery Activity - Who Eats Whom
Management of Lakes and Ponds by George W. Bennett

oAan o

Make sure all equipment is available and in functional condition.
Be prepared to show students how to correctly use the equipment
and emphasize the importance of returning specimens alive.
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Handouts provided - 1. Pond Guides (one per student), available
from 0.B.I.S. (Outdoor Biological Instruc-
tion Strategies) make sure these are
returned.

2. Data sheets

Directions for the Learning Activity

1.

Focus - Take the students to the pond to be sampled. Ask the
students where the energy needed to support the system comes

from. Also, ask them about other factors that might influence
such things as plant growth, fish populations, water temperatures,
fertility, etc. (Such as water clarity, predator-prey numbers,
shoreline vegetation, surrounding soils.)

Use the food chain and food web boards to point out the
various organisms that exist within the pond or lake. Explain
some of the food relationships that exist among these creatures
and emphasize the fact that millions of smaller organisms
support a small number of fish because of the loss of energy
between trophic levels (e.g. by respiration and movement) .
Show them the food pyramid chart so that they can get a better
idea of the energy flow and the numbers of smaller organisms
required to support a few larger organisms in the higher trophic
levels.

Explain to the students that they are to capture and identify
(by using the pond guides) organisms (plants or animals) that
are part of the food chain or webs in this pond. Emphasize .
the fact that the creatures should be placed unharmed in the
pint jars so that they can be returned alive at the end of the
activity. They should only keep one of each species.

Divide students into teams of two. Explain to the students
that they are working on a buddy system and that each student
must assume responsibility for his teammate:

Pass out the pond guides, equipment, data sheets, pencils
and clipboards. Demonstrate how to use the collecting equip-
ment and how to handle the organisms after capture, Explain
how to use the pond guide and data sheet to identify and record
all organisms.

The Activity - The teams will now find and identify at least
two organisms. Tell the students to disperse around the pond.
Move from team to team assisting the students in collecting

and identification. Help the students identify producers,
consumers, and decomposers. (To do this the students should
use their magnifying glasses.) Ask them to note such things

as size, color, mouth parts, any special appendages, and loco-
motion. See if they themselves can determine what function
cach organism serves. If they find it difficult to identify
producers or consumers, refer to the pond guide which will give

them some help.




Make sure students are handling specimens and equipment
correctly. Do not let them over collect; one example of exam-
ple of each organism will be sufficient.

Call the students together after the collection time' is
up. Ask several of them to pour the contents of their jars
into a white enamel pan. Take the whole gfoup back to the
shore and collect several bottom samples using the large dip
net. Run these samples through the brass sieves to remove
debris and examine each sieve for possible organisms, If.
necessary wash .the contents of the finest sieve into an enamel
pan so that you can take a closer look.

Have the students gather round for a closer examination
of the specimens,

Synthesizing Strategy - Ask students to identify some of the
specimens in the enamel pans. Also have them classify each
organism in terms of its position in a food chain, (consumer,
producer.) After the students have identified all they know,
look at the food chain board and see what members are missing
from their collection, (possibly algae, zooplankton, and fish,)
Try to point out these missing organisms and try to. find out
why they were not collected. Review the idea of the food
chain and the energy flow within it, pointing out the energy
source, producers, primary and secondary consumers,

Now pick up the food web board and ask students to iden-
tify as many predator-prey relationships as they can, (Use
yarn to interconnect the relationships,) Explain the dif-
ference between the food chain and food web. Emphasize the
fact that most aquatic systems are actually many interconnec-
ting food relationships that form a-dynamically balanced com-
mmity represented in a food web. Point out the fact that
disruption or removal of just one part of the pond commmity
could have disastrous results on all levels of life. Ask
students just how the balance of the pond could be altered.
Have them give specific examples and the effects that each
might have on the food web. (e.g. insecticides, dredging,
overfishing, cattle in a pond, or fertilizers)

Return all creatures back to the pond noting that each .
individual has his role in the pond commmnity. Try to release
creatures in the same areas they were taken. Gather up all
gear and return to main camp area.

Suggestions on Time and Problems - Spring, Summer, and Fall
should produce plenty of aquatic organisms in any of the ponds
in the area. Beware of high water and muddy conditions; this
may hamper collecting and present a hazard when students work
around the ponds,

#

Be organized! The students will know if you have not
prepared for this activity. '

N
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5\ Students may start to collect and ignore identifying the

\ organisms. As you move from team to team, emphasize the im-
portance of identification before they continue to collect.

If they become frustrated in identification, help them out.
Point out various parts of the organism that are characteristic,
and help them determing what that organism might eat so that
they can classify it in a food chain.

It would be most beneficial if you could sample the pond
yourself before the group arrives; that way you will know just
what to expect and where to find certain things.

'S
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ROTTING LOG MICROCOMMUNITIES . |
. : |
GRADE LEVEL: 6-12 | : -

MAJOR INSTRUCTIONAﬁ\GOAL: To help students understand one process of
decomposition through observing characteristics
of a rotting log microcommmity, the commmity
the log came from, and agiotic factors affecting
these communities and member species.

ASSOCIATED CONCEPTS:

A. Decomposition F. Food chains
B. Niche ¢ G. Abiotic factors -
C. Habitat H. Biogeochemical cycling
D. Microcommunity I. Energy transfer
E. Community \\
SKILLS: .
A. Observation
B. Identification
C. Comparison
D. Concluding and infering
. E. Synthesizing ‘

BEHAVIORAL OBJECTTVES:

Upon completion of this activity participants will be able to ...

1...identify 3 general characteristics of the community in/
- which this rotting log microcommunity is found.

‘ 2...provide 3 specific-examples of how this microcommunity
exists as an important part of the surrounding forest
community.

3...identify and compare 3 discrete habitats associated with
this rotting log microcommunity.

4,..identify the major orders of organisms associated with
this rotting log microcommmity.

5...identify the dominant species associated with the rotting
log microcommunity.

6...draw conclusions and state inferences concernlng the
abundance of invertebrateds, as compared to vertebrates
associated with this rotting log microcommmity.

7...identify 3 niches associated with this rotting log micro- A
commmity, briefly describing each.

8...predict what would happen to specific population (ex.
earthworms, centipedes, beetles) in the surrounding
forest commmity, if for some reason the number of rotting
logs suddenly doubled in number.

9...explain how a rotting log could be considered a 'producer"
in some food chains.

10...describe or diagram 2 food chains (ie.containing a
producer and at least two consumers) associated with this
rotting log microcommunity.

11...identify and describe the effects of 3 abiotic factors
which affect the. presence of organisms within this rotting

log.
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12.. explain why the term 'microcommunity' might be less appropriate
than 'ecosystem' to describe a rotting log.

13...predict how many years it will take for the complete decompositlon
of this rotting log microcommmity as compared to the longevity
of the surrounding forest community including the basis for
this prediction.

14...identify or infer the presence of 3 organisms which actsolely
as decomposers within this rotting log microcommunity.

‘ BACKGROUND FOR THE T.0.N. INSTRUCTOR:

The productivity of a forest, though influenced by other organisms,
is largely determined by physical factors including soil (nutrients),
temperature (heat energy), light (insolation) and available moisture.
A deciduocus forest (ex. oak-hickory) usually contains a limited
number of seasonai plants, with the majority of biomass (live organic
matter production) associated with woody plants.

As these woody plants die and fall to the forest floor, the
stored nutrients are recycled, while the stored energy is gradually
degraded through use by a variety of érganisms, In fact, it has
been estimated that up to 90% to 95% of a woody plant's stored
energy is consumed by detritus feeders and decomposers. These
organisms usually actively assist in the breakdown of many complex
compounds stored in woody tissue. Often the simpler substances
produced can again be utilized by the living producers within the
surrounding forest community. Detritus feeders and decomposers

play a major role in the deciduous forest filling both energy flow

an% nutrient recycling positions in forest food chains - benefiting
consumers and producers alike.

Within the context of the surrounding forest community, the
degradation or expenditure of stored energy associated with any
food chain is completed within the decomposition process. The

A

sequence of transfers within this decomposition process is better
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known as a detritus food chain, It is one index of‘the conditians
within the forest community in that it reflects the final series

on interactions among various local species populatidn. For
example, the first few centiméters of topsoil are often riﬁh in
invertebrate life, including earthworm, centipedes, slugs, grubs
and beetles. These ofganisms assist both in the decomposition of
general forest floor litter (detritus) and more specifically fallen
logs. Members of the detritus food chain may also interact
directly and indirectly with producers and consumers found in
surrounding forest commmity.

The existence of many organisms within the rotting log micro-
commumity depends upon the specialized conditions that may develop
surrounding, on the surface or wifhin that log. Moisture and temp-
erature, for example, may vary greatly from the top of the log to
it's underside which favors invertebrate populations. The populations
of invertebrates will in turn support a variety of predators including
larger insects, salamanders and rodents. Also, the log surfaces, as
a habit is likely to vary not only with physical condition, but
from season to season. Species of slime molds, mushrooms and other
fungi, lichens and moss are likely to appear at different times,
hoth decomposing the log and altering surface conditions for other
species. DPerhaps they will retain moisture needed by bacteria. In
drier parts of the log, spiders may weave a home, chipmmks claim
a cavity, or other organisms find a temporary place to hike. The
presence of these organisms will attract visitors, after predators,
whose signs may be observeable around the log. Because of the
pervasive influence of abiotic factors upon the log, it is more

appropriate to term it an ecosystem.
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Concerning the microcommunity itself, the size of the log is a major
determinant of the number of species that can be supported. Also
the populations of these organisms are likely to be affected by the
volume of wood involved. However, as is the rule in ecology these
generalizations may be too simplistic. Other variables are also
critical with regards to a species' habitat. These variables include
the stage of succession (early, middle or late stage of decomposition);
where the log fell in the forest (in the shade? touching the ground?)
and even the species of tree fepresented by the log. (density and
porosity varies among tree spéﬁies). Also, fluctuations may take
place in local abiotic and seasonal patterns. The resulting fluctuations
in member populations affect the rates in which stored energy is
consumed and stored materials recycled within the rotting log
microcommunity. Generally speaking, the greater the number of
organisms, the faster the rate of decay. This would be particularly
true in the case of decomposer organism populations (ex. bacteria,
fungi). X

Having students directly observe a rotting log microecommunity
should help them further understand the nature of material recycling
within a forest community. Simarly they should begin to conceptualize
the very limited existence the log has as more and more of it$
stored energy is transferred to other or organisms associated food
chains and webs. This rotting log will one day 'disappear' from the
forest floor just as leaves and small twigs do. Perhaps of even greater
importance is the idea that much of the original wood material has
been converted to chemicals that are now contributing to the growth

of other green plants within that forest community.
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THE ACTIVITY

A.

Information

1. Learning site = pre-select appropriate local sites

2. Materials - three sets of observation sheets, one
copy of 'A study of a Rotten Log' per participant,
tweezers, hand lens, small containers, pillowcases,
one thermometer per group, pencils.

3. Preparation by the instructor - read background material
thoroughly and review activity sequence. Have
all handouts and study resources prepared in advance.
Be familiar with several rotting log sites within the
local area, and history of log fall if possible. I[f
the main group of students is large (6 or more) be
prepared to hreakdown into smaller groups, each having
its own rotting log to study.

4. Critical Vocabulary - community, microcommunity, biotic
and abiotic factors, ecosystem, decomposition and
decomposers, detritus, humus, deciduous, dominant
organism(s), habitat, niche, energy transfer and flow,
material recycling.

5. References - A. Concepts; Rickets Ecology; E. odum

Ecology; E.Kormondy Concepts in Ecology; R.IL. Smith

Introduction to Field Biology and Ecology; Berton and

Werner Ficld Biology and Ecology; H. Hungerford and R.

Peyton Teaching Environmental Education (Ch 2) B. Activities:

H. Hungerford et.al. Ecological Resources of Southern Illinois

p. 6-20; Project Learning Problems: Succession in the

Microcommmity: The Fallen Log. OBIS: National Recycling

in Soil (I); Litter Critters (II}; Logs to Soil (IV). C.
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Fiela Guides Golden Series: Insects, Trees: Petersen

| Series: Insects, Trees and Shrubs, Animal Tracks; R.B.

Swain: The Insect Guide.

B. Directions for the actual learning activity
1. Focus - time 30 minutes

a. Initiate a discussion among participants abouﬁ their
home towns as communities, utilizing the habitat
(where -they live) and niche (what they do) concepts.
Following this, introduce the commmity concept from
a nonhuman (plant and animal) persective.

b. Take participants to the rotting log study site.
On the way ask questions of them about biotic and
abiotic coﬁditions observed in the plant communities
surrounding them. Identify different communities,

dominant species and common tree species.

.

On site, break down into groups of 4 to 5. Distribute .
the first obserVation sheet on Forest Community
Characteristics, one to a group. This preliminary
survey is conducted to help participanté identify
abiotic conditions in the surrounding commumity

which may affect the log microcommunity observe and
record data.

d. After recording is completed, reconvene the participants
-ana briefly review their data. Elicit conclusions

and inferences about the effect of abiotic

conditions on the forest floor in general and the fallen

log€s) in particular.




t 2. The Activity - time 30 minutes

a. Upon completion of the focus discussion, distribute:
the second observation sheet on Log Microcommmtiy
Physical Characteristics to each group. Explain
that this observation is to be done in or immediately
around the rotting log itself. Briefly define micro-
commmity and decomposition and describe how a rotting
log may be-;een as an example of each. If split-
ting up into smaller groups, assign each group a
separate log at fhis time. Allow 10 minutes to complete
the task.

b. Reconvene the group and discuss these results. Ask
participants to compare these observations with those
from the first observation sheet. Once this is completed
and participants have adequately reviewed conditions,

break each group down into sets of 2 or 3 participants.

One set will focus on the external shell of the log,
one set on internal conditions and a third on the
undersides and immediate area. Distribute the
necessary equipment and allow 10 -'15 minutes for thiS
investigation. Caution participants about impact.
Also hand each participant the third observation sheet
on micro-community life asking them to complete it

~

as best they can. Have the identification guides

ready for use. Allot five more minutes for the record-

v ing of these observations. Now reconvene the groups.

3. Synthesizing Strategy - Briefly review the first and second

ohservation sheets. Have the students discuss the 3

»
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points, briefly summarizing the forest and rotten log

community conditions.

Given that there are three groups working on discrete log
habitats (perhaps on the same log) and recording observations,
a synthesis and comparision is in order. First review

the three different sheets from one lag. If there is a

second log being studied, review the data collected on it.

Then have students:

I. Compare the logs' micro-commmities/habitat charac--
teristics.
2. Compare the discrete habitats in reference to size,
type and number of members.
3. Compare the habitat similarities and dissimilarities
from log A to log B.
As a conclusion to the synthesis, selectively review the
question presented in the booklet ' A Study of a Rotting
Log'. Allow enough discussion time and refrain from answering
for them. Proceed slowly allowing for writing of amnswers,
comparisons and review of observation sheets. Invite
any further statements, inquires, observations and inferences

about the rotting log as a dynamic community in the

decomposition process.

Suggestions on time and problems

The choice’of an area with several good log sites may be
critical. The format for assigning the logs and the number
to be observed remain up to the instructor, time and
quality of the log sites. You may wish to visit two or
more log microcommmities in the activity time. Here,_
comparison of data may be a useful tool. You may wish to

have each group review all three habitats on one log.
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Here also comparison is a likely tool after observations.

Before the synthesis encourage completion of the first and
second observation sheets. They may not take as long as
allotted, so move at their pace here. During the synthesis

review sheets one and two if you feel it is necessary.

During the final discussion review of each question may
be helpful, but not necessary . During all discussions
help students distinguish among data, conclusions and

inferences.

Reinforcement of cooperation, teamwork and commmication
may also be necessary, but don't force this. Remind them
that they are to record and present their findings. Allow
them enough time for both observation and recording

presentation.
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WATER QUALITY .

] By James .Jordan

INSTRUCTIONAL GOAL:

To help participants understand the nature of water and water pollution
through the use of a water testing kit. Using Federal Water standards and the
data collected participants will evaluate and suggest remedial action of

)
aquatic systems.

o

ASSOCIATED CONCEPTS!

A. Acidity, alkalinity, and pH

B. Pollution and contaminants“

C. Buffer system

D. Nutrient and eutrophication

E. Biological oxygen demand, aerobic and anaerobic
F. Specific heat:

G. Density or specific gravity

H. Surface tension

I. Limiting factor

Upon completion of this activity the participants will be able to:

1. explain why water is unique by naming and explaining at least
three of its properties.

2. explain why power companies use water to cool generators.

3. define pollution and give three examples of both point!and non-
point sources of contaminants entering waterways.

4. contrast riparian‘and appropriative water rights by giving
hypothetical example of each including equalities if one owner
pollutes the waterway.

5. explain how the 1972 Federal Wéter Pollution Control Act would

regulate a hypothetical situation of a point source.
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6. define pH, acidity, and alkaiinity; give the pH range in whiph ‘
aquatic organisms live and the consequences of having too high 1
or low pH.

7. 1in simple terms describe the carbonate-bicarbpnate buffer
system by explaining what happens to an acid or base if itis
added to the s&stem giveh the equilibrium equation C02+H20 or
Hy(0; 2 2HO3™ +Ca** & CaCOg + COp* Hy0. |

8. explain the consequences of the dissolved oxygen concentration
dropping below 5ppm and 3 ppm and explain how man has
disrupted natural systems in this way. |

9. name the two most common nutrients involved in eutrbphication
and explain how they enter waterways.

10. suggest ways to correct the problem (if one exists) of the

water tested and name possible oppositions that might hinder

its clean up.
Hp0 is a very unique substance and is essential to all organisms.
By examining its properties one can begin to understand why it is widely
used in the industrial sector along with domestic and recreational
purposes. These properties are:

1. High solvent power (almost any substance will dissolve to some
extent in water)

2. Highest specific heat of any natural substance (heat required to
raise temperature of a substance, very ?igh latent heat - energy
needed to change states i.e. ice at 00 C to water at 00c.

3. Density or specific gravity is highest at 4°C (in liquid state).

4. High surface tension and cohesion which acts as a barrier to

some organisms and supports a diverse commmity on the surface.
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5. Light penetration is limited and varies with amount of dissolved

solids present.

Because of its high solvent power, water is used in inéustry as a
solvent or media in which many reactions or separations are doﬁe.

Power companies utilize water to cool generators since it can absorb large
amounts of waste heat with a minimal raise in temperature. Water is the only
naturally occuring substance that has its highest density in the liquid state.

If the ice did not float it would have profound effects on the ecosystem and
aquatic life probably wouldn't have developed to today's form. Introduction
of organic compounds to water will lower the surface tension which can change the
commmity structure in the ecosystem.

OQur fresh water supply is not unlimited as the following breakdow; of the
biospheres water will show. 97.1% - Oceans, 2.24% - ﬁolar ice caps or glaciers,
.308% - usable ground water, .008% -fresh surface water. Less than .5% is available
to meet all our water demands. . We must change our concept of water usage to
insure the continued use of this precious resource. In many pafts of the
world today water shortages exist or are inminent as comsumption of ground
water exceeds recharge rate. Contamination by man is another way we limit
usable water. Nature does release some contaminants into the environment but

.

man is the major source of water pollution.

Pollution is defined as any impairment of a resource (any part of the
hiogeochemical cycle) for any of its beneficial uses, actual or potential, by

man caused changes in resource quality. Pollution is divided in two categories

point sources (a specific point of discharge) and no point sources (erosion,
agricultural runoff, and acid rain are some examples). Different controls
mist be implemented for each catagory. |

In the US there are two laws pertaining to water usage. In the eastern

states riparian rights are practiced - any land owner whose property touches the

ba



water has priority and no one else can interfere with his use but water rights can
be lost if not exercised.

Because of the degredation of the US's waterways the 1972 Federal Water
Pollution Control Act became law. The ;rimary~goa1 is to restore and maintain
the chemical, phyéical and biological integrity of the Nations waters. It is the
EPA's goal that by 1983 the quality of all waters will be suitable for recreation,
fish and wildlife. By 1985 any discharge of pollution which will degrade our
waterways will end.

Two programs have been implemented to achieve these goals: the permit
program and federal grants to construct public treatment plants. The permit
program will restrict discharges from point sources and provide fUndS for programs
or research to help eliminate acid mine runoff.and othef nonpoint sources.

Every point source must obtain a permit to discharge waste into water. The
permits will contain schedules to reduce discharges over a specific time period
5o as not to cause an economic impasse. Sources must monitor and report their
discharges on a regular basis. Violators are fined, shut down, or made to
modify the process to comply with standards. Where toxic contaminants are concern-
ed economic feasibility or available technology is not a legal bypass for dis-
charges. No toxic materials may be discharged under any condition.

The permit system operates on three lévels: federal which is controlled by the
EPA, state, and local. The EPA set up ambiant H,0 quality standards and deveiops
procedures used in controlling emissions. The state is responsible for imple-
menting the permit system so that maximum daily discharges remain below levels
set by the EPA. At the local level planning and management of sources and wastes
must be directed by the commmity as a whole.

Presently, all industries must meet minimum compliance, but by 1983
discharges will be based on the best control and treatment measures that are
economically capable of being achieved. All new sources must be designed to

minimize discharges to as high a degree as is economically feasible.
6.
o
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and other information for the parameters. Using fhese sheets have
the students interpret and discuss the results. Have them compare
this site with others or the same one done at a different time.
Stress ﬂow field ecologists would use this kit and standards to
help them in determining the suitability of the habitat for fish
and wildlife. They will supplement the kit with laboratory work if
the results merit it. H

Free acidity will be O in natural systems, industry and
acid mine runoff would give.positive results and indicate the
presence of strong acids.

Total acidity measures amount of carbonic, stannic and other
weak acids which don't dissociate at pH's below 8. It is used
in conjunction with alkalinity to measure the buffér capacity of
the water.

Alkalinity: phenophthalein - OH - ions (strong bases, should
be O in natﬁral systems) | |

Brom Creson Green - Methyl Red - HCOs and CO 3 (used to measure
buffering capacity)
pH - Explain colimetric method of this test. Make sure every ong
understands the scale (use familiar items such as gastric juices-2.
lemon juice - 3, tomato juice - 4, rain - 6, distilled wéter -7,
blood 7-8, baking soda (HCO3) - 9, soap - 10, ammonia - 12, chloro%,
14). |
Also discuss buffer system, eutrophication, nutrient regeneration;
aerobic vs. anaerobic conditions;‘FeSO4, and thermal pollution in
connection with the tests.
The following questions may be helpful.

1. What sources might be responsible for the contaminants?

2. Are there any visible signs that the ecosystem is degraded?
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4. (cont)

hardness, buffer, eutrophication, BOD (biological Oxygen demand),

limiting factor, and ambient levels.

References: Quality Criteria for Water, EPA, 1976 (Law Library

TD 370, V467.

* Teaching Water Conservation, Illinois State Water Survey, I1 Office

of Education.

Quality of Near-Surface Water's in Southern I1linois, Richard W.

Davis (library under water)

Citizen's Guide to Clean Water Planning in Illinois, Illinois EPA,

1977

B. Directions for Actual Learning Activity

1.

Focus - Sit siudents at learning site. Introduce the properties

of water using visual examples (dissolve a variety of substances
in the water, look at water striders and use small plasticfube»to
show surface tension, a column of Hy0 to show transmission properties).
Discuss availability of usable fresh water and its degradation
through man's activities. Talk about laws pertaining to water
quality emphasizing how it affects individuals and industries at
the local level.

The activity - Explain the general procedures used in the test
procedures. Emphasize exactness, stressing careful mixing, holding
the eye dropper vertically and noting the first point a color
change occurs using a white background. Tell participants to
convert results to mg/l or ppm. Use low range for acidity and
alkalinity tests. If time permits have students run more than

one test.

Synthesizing strategy - Time 30 minutes.

After tests have been completed pass out sheets giving standards
1
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Aruitoxt provided by Eic:

ERIC

The Hach fish and wildlife testing kit does not test for Colifbnn. This
parameter is given highest priority in determining the drinkability of public
water supplies. Coliform is a bacteria found in the intestinal tract of most
higher animals. If found in a natural body of water it is a good indicator
that disease agents may be present. In public water supplies no fecal coliform
can be present and between 240 § 2400 fecal coliform/100 ml, depending on the
state, are the limits for swimming.

Natural systems have "built-in'' mechanisms which can handle low quantities
of some contaminants. Bacteria, fungi and other organisms can breakdown organic
matter and some toxic compounds without degrading the environment. It is only

when the system is overloaded that problems occur.

THE ACTIVITY:

A, Information

1. Learning site: 'any bodv of water or waste discharge point. If
time permits test 2 different sites or have data collected earlier
from different sources.

2 Materials: lach Water quality kit (including Nitrate and phosphate
cube kitl, thermometer, 4 test tubes with 5.83 ml mark, sample and
waste water containers, data sheet and handout to interpret results,
pen and pencils.

%.  Preparation by instructor: Run through each test in advance noting
which steps may cause problems. All equipment should be cleaned
neforehand to save time. Tt is imperative that you understand
pertinent information about the parameters that you are testing
and can explain it in laovman's language. The students will know if

vou are not prepared,

P

polluation, coliform hacteria, titration, pii, acidity, alkalinity,

v
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3. How might the system be cleaned up?

4. Could Futrophication be a natural process? How do man made
contaminants effect the process.

5. In the Adirondack mountains in NY there exists a problem of
acidification of small ponds and lakes to the point of killing the
organisms. How is this caused? What type of legislation or control
is necessary to correct this situation?

6. What causes dOjconcentrations to drop to low levels in water?
What type of organisms are more tolerant of low dO,conditions?

How could these organisms be used in determining the water quality?

7. Name 5 ways YOU could reduce water pollution.




By Jerry Culen

FISH MANAGEMENT IN FARM PONDS

GRADE LEVEL: SUBORDINATE EE GOAL: LEVEL IV
ACTION SKILLS TRAINING AND
7-12 APPLICATION A, B, C, D.

MAJOR INSTRUCTIONAL GOAL :

To familiarize students with the proper methods and tech-
niques utilized by fisheries biologists to manage and maintain
fish populations in a pond or lake.

ASSOCIATED CONCEPTS: ?

A. Populations

B. Predator/Prey Relationships
C. Sustained Yield

D. Ecomanagement

E. Fisheries Management

A. C(ollecting

B. Identification

C. Interpreting Data
D. Predicting

E. Prohlem Solving

BEHAVIORAL OBJECTIVES:

Upon completion of this activity, the students will he able
to...

1...identify four management techniques that are essential
for the proper maintenance and utilization of the
fishery within a pond or lake.- o

2...correctly use a seine to collect fish in a pond for the
purpose of gathering information pertinent to managing
that aquatic system,

..record data gathered during a fish-collecting field
trip and interpret that information as it pertains to
the fish populations of that lake or pond. Also the
receiver should be able to state the importance of the
data collected to fish management practices.

1...identify predator and prey fish species commonly stocked
in I1linois ponds and lakes and describe how these
species theoretically interact to maintain proper popu-
lation levels within these aquatic communities.

%...cxplain why after several vears of fishing pressure

w:’,t'g, ‘! .
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it may become necessary to manipulate the fish popu-
lations in order to maintain a desirable fishing
pond or lake.

6...explain what is meant by sustained yield as it per-
tains to fish management of a pond of lake.

7...make decisions and recommendations pertaining to
maintaining a fishery within that pond or lake.

8...explainh how fish management practices represent an
example of ecomanagement.

BACKGROUND INFORMATTON:

Although a single pond may not look like much, these
little lakes add up to a lot of water (over 49,000 acres in
T1linois alone). Each of these ponds has the potential to
provide good fishing, but the majority of these are not man-
aged for fishing. Good fishing is the result of proper man-
agement and this involves more than just stocking fish in a
pond. This activity is designed to introduce students to
proper fisheries management techniques and should give them
the opportunity to make decisions concerning proper pond man-
agement.

Fish populations are not just determined by the size of
the pond but by a variety of factors, including soil fertil-
ity, water depth, turbidity, temperature, and water quality.
Therefore, the pond location, its construction, and care are
very important. Life histories of these species must be
known so that management practices can focus on the basic
needs of these fish. Several species arc generally used to
stock Illinois ponds: Largemouth Bass, Bluegill, Redear
Sunfish, and Chammel Catfisl  These species are adapted to
I1linois' climate and water and usually can be managed under
a single program, For further information on life histories,

refer to Pond Fish and Fishing in Illinois, pp 10-16,

Refore a pond is stocked it should be sampled to sce if
other fish are present. Many times in older ponds undesir-
able fish may have been introduced or an imbalance in fish
populations has occurred; stocking of additional fish in this

e of pond will not improve the fishery. In this situation
fish should be removed by draining the pond or chemical treat-
ment and then restocked with desirable species in correct
nunbers. The stocking of correct numbers and sizes is also
very important to the eventual fishery. The recommended rate
for fingerling largemouth bass in Southern Illinois ponds is
50-100 fish per surface acre. These stocking rates would
depend won the fertility of the pond and its watershed.
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(Refer to stocking charts in Pond Fish and Fishing in Tllinois,
p. 23.)

After the initial stocking, proper management techniques
are essential to maintain catchable populations. (Refer to
the Fish Harvesting Guide provided and also to Pond Fish and
Fishing in I1linois, pp 24-39 for more information on manage-
ment techniques.)

Improper harvesting or management practices may result
in an imbalance in predator or prey species, This will usually
occur several years after the first stocking and it may become
necessary “to test a pond's fish population. Dr, H.S. Swingle
of Alabama has developed a method of sampling fish populations
in ponds that will determine the condition of that fishery.
The test should be made during the sumer when a pond is two
years old or older and has been stocked with large-mouth bass
and bluegills. The following activity describes Swirgle's
technique and recommended management if the pond is found to
be out of balance.

THE ACTIVITY:

A, Information

1. learning Site - Any farm pond that is easily
seined and will produce a good sample of fish.
(Should contain largemouth bass and bluegills.)

‘Materials - 1 or 2 20' seines, several 1 quart
glass jars, 3 or 4 dip nets, a pencil and paper
and 2 pairsiof chest waders (if water is cold).

2

wl

Preparation - Check nets for tears, Sample the
pond to become familiar with the organisms that
are found. Using both the seine and dip nets,
construct some food chains that include fish at
one of the trophic levels. Information concern-.
ing size, depth, age, water quality, fish stocks,
and the watershed of the pond would be helpful
for the introduction.

4, Vocabulary - Sustained yield, population, tur-
bidity, predators, prey food chain, fertility
community.

References, tips, hints, worksheet, or handouts:




\ a. Pond Fish and Fishing in Illinois, Department
\ of Conservation, A.C.-Lopinot.
b. Small Lakes and Ponds: Their Construction and

Care, Department of Conservation Fishery Bulle-
tin_#3.

c. Aquatic Plants of Illinois, Glen S. Winteringer,
I1linois State Museum. ’

d. TFresh Water Invertebrates of the U,S., Pennak.

e. Management of Lakes and Ponds, George W. Bennett.

This is a difficult activity to perform with any type of
group, therefore the instructor should carefiilly read the back-
ground information and utilize the references given. Prepara-
tion for this activity will take a considerable amount of time,
so start early and be prepared to answer questions and identify
various aquatic organisms. Charts found in references:

Fish Harvesting Guide
Fish Stocking Charts
Swingle's Pond Analysis

B. Directions for the Learning Activify

1. TFocus - Take the students to the pond to be sam-
pled. Introduce them to the idea of fisheries manage-
ment and explain that they will be sampling the pond..
to determine fish population numbers and size$ in order
to make some management decisions when they. have fin-
ished. Present some factors that play a role in deter-
mining how many pounds of fish a pond might hold. Then
point out some ideas on the cunstruction and care of

a pond, emphasizing the importance of all these factors
in the eventual fishery. Begin to introduce some fish
management techniques that can be utilized to maintain
a proper balance within a pond, such as proper stocking
and harvesting rate, vegetation control, brush removal,
fertilization, and trapping. Point out improper man-
agement techniques and how these will effect fish popu-
tations. Distribute worksheet: and explain Swingle's
‘method of sampling, Designate an individual to record
all data cdllected. Show the participants how to use
the seine correctly and caution them about the danger” -
when wearing waders.

2. The Activity - Select a spot that you would like

to seine and fill the quart jars with water. On the

first sample, record all data on the worksheet and f
place several bass, bluegill and other species of fish

in the quart jars. Quickly return the remainder of




the fish by turning the net over in the water. (Re-
member to record the nuwber and size of all fish col-
lected. Try to handle the fish as little as possible
hecause handling may harm them.)

Make sure everyone gets to see the largemouth bass,
bluegills and other fish that you have placed in the
jars. At this time, explain the predator/prey rela-
tionship that exists between these species and indicate
the importance of such a relationship to the balance of
the populations.

Three hauls with the minnow seine should provide
enough information to determine the conditiocn of the '
fish population. Some aquatic insects should appear
in your samples: be prepared to identify them and
point out how they might fit into the food chain of
the pond. Plants will also be collected in the sam-
plings; identify them using Aquatic Plants of Illinois
and question students on the significance of plants on .
fish populations. Dip nets may also be used to collect
invertebrates and plants.

After the last haul, shake the net thoroughly to
remove debris and excess water, bundle and return to
nature center for drying. '

Gather the students together and have the recorder
call off the results so that everyone may record the
data.

3. Synthesizing Strategy - Utilizing the worksheets,
have the students determine what types of populations
exist in the pond and ask them to indicate what manage-
ment practices might be undertaken to balance or main-
tain the fish populations. If the samplings indicate
desirable fish populations, ask the students to indi-
cate why this might have happened. Provide data on
fish populations other than that collected and ask
students to recommend management practices that would

. produce a bhetter fishery.

Discuss the following:

1. How fishing pressure might alter the fish popu-
lations and indicate management practices neces-

sary to re-establish a proper balance.
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Discuss the term sustained yield
and ask students to describe some of i
the management techniques necessary '
to maintain a desirable fish population.’
Discuss the term ecomanagement and
how it relates to man's management
of ponds.
4. Preview the words turbidity and
fertility and discuss these factors
in relation to the number of fish
a pond can support.
5. . Ask the students to identify food
chains that exist in this aquatic
ecosystem.
6. Discuss the various species of

fish that are undesirable in ponds
and indicate why they are gmdesirable.

w1l

If enough time remains and the pond
is out of balance, take remedial action.
Before you take any action, make sure
the results are valid. The pond analysis
sheet is meant to be used only during
the spring aund fall, but the results
might not reflect the actual balance
existion in the pond.

4, Suggestlons on Time and Problems-
This activity will take longer than one hour.

Several problems may arise during the
course of this activity:

1. Be prepared to assist the individuals
who are seining so that good results
can be obtained.

3

Use caution when using chestwaders
and be prepared to assist if an
individual trips or sinks.

3. No fish in the seine at all may
indicate that the fish have gone
deeper and you probably won't get a
good sample or that your method of-
sampling is alloW1ng the fish to
escape. p

4. Be prepared! Students will have many’.”
questions and will look to you for answers.




ACTIVITY:

Garbonzo Bugs

Mpjor Instructional (Goal: To Help students understand the concept
of population density with particular emphasis
on its effect on habitat, health, and predator-
prey relationships.

Associated (oncepts:

‘ A. Birth - Death Rate
B. Immigration - Emigration
C. Habitat
D. Predator-Prey Fluctuations
E. Carrying Capacity

Jehavioral Objectives: Upon completion of this activity the participants
will be able to:

=

Define population in its ecological context.
Name the four factors affecting population
level.
3. Define habitat.
4. Explain what is meant by an animal's
habitat requirements, and give examples
of some requirements for deer and ducks:
5. Define population density.
6. Describe the effects of a high density
on the population and the habitat.
7. Explain the relationship between predation
and the density of the prey population.
8. Define carrying capacity.
9. Describe the result of exceedin: carrying
capacity.
10. Explain how carrying capacity can be increased
through management.
11. Give examples of how humans manage their
own carrying capacity.

to

Background Information: For T.0.N. Instructor @

A wildlife population is a group of animals of the same species.
The number of individuals in a particular population is determined by
four factors: 1) birth rate 2) death rate 3) immigration 4) emigration.
Habitat is the place where a wild animal lives. It provides everything
the animal needs to survive, most importantly food and shelter. The
number of individuals of a given species in a defined area is called the
density of that population. When the density is high, food and shelter
may not be readily available and disease will spread more easily and more
quickly. As the number of individuals in the prey population increases, SO ‘
will the number of predators. Carrying capacity is the number of individuals
that a habitat can support in a healthy, state for an indefinite period of time.
[t this level is exceeded, serious damape to the habitat may result.
Without .sufficient food or cover, the w%ldlife population will decrease




drastically. Proper management has increased the carrying capacity for
many game species. Techniques such as food plantings and creating small
clearings have worked well in the past.

The Activity:

A. Information

1. Learning Site - any open, grassy area approximately thirty
feet square will do.
w
2. Materials - two or three pounds of garbonzo beans, one
blackboard or notebook, one yardstick, four stakes or
markers, one wire quadrat.

3. Preparation by Instructor - Lay out a study site
"in an open grassy area. The site should be about
twenty square feet ( the numbers should be kept simple
for ease of calculation). Distribute ‘the beans evenly
throughout the site. Construct a wire quadrat from a coat
hanger, this should be one square foot.

4. Critical Vocabulary - Population, Population density,
Birth rate, Death rate, Immigration, Emigration, Habitat,
Predation, Carrying capacity, Management

5. References -
a. Bean Bugs - an OBIS activity
b. Ecology and Field Biology - Smith, N.Y. Harper
and Row, Second edition, 1974.

B. Directions for the Activity
1. Focus - Time 5 minutes

' Guide the students to the learning site. Along the way
you may wish to introduce the site as a wildlife refuge
which contains a rare and valuable animal. Explain that the
manager must know how many animals there are in order to
best take care of them. Because it would be too hard to
cowmnt every one, a simpler method will be used. Once at the
site, define what "population' means in regard to wildlife.

[§8)

The Activity - Time 20 minutes

Random samples are taken by throwing the quadrat into the
study site and counting the mumber of beans lying within.
Allow each student to throw the quadrat once. Record each
trial on the data board. Average the number of beans from
the trials. Measure the study site and calculate the number
of quadrats it contains. Expand the data for the entire
area by multiplying the average number of beans per quadrat
by the number of quadrats in the study area.




Synthesizing Strategy - Time 20-30- minutes.

Gather the students into a group and discuss the following
questions:

A.
B.

= Ry
i AN

SE e omE oo

What does ''population'' mean?

How could the number of animals in the populatlon
change? :

What does "habitat'' mean? o

What does the habitat provide for the animal?

(Can you name some requirements of deer? ducks?)

What does ''population density' mean?

What can happen to the population if the density becomes
very high?

What effect will a very high population demsity have

on the habitat?

What is a predator? Prey?

Does a predator have an effect on the population density
of the prey and vice versa? How?

What does "carrying capacity' mean?

What effect will exceeding carrying capacity have on the
habitat and the animals living there7

Define '"Wildlife management''.

- How do humans increase the ability of the earth to

support themselves?
What are the consequences of these actions?

R
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SUCCESSION IN A FOREST COMMUNITY

MAJOR INSTRUCTIONAL GOAL:

To help the students conceptualize forest succession and obtain

knowledge about quantitative data collection used by field biologist.

ASSOCIATED CONCIPTS:

A. Quadrat F. Climax community

B. Understory G. Homeostasis

C. Understory H. Light tolerant species

D. Seedlings I. Shade tolerant species
Seral stages

SKILLS:

A. Data collection D. Data analysis

B. Identification using a dichotomous
key E. Prediction

C. Graphically representing data F. Concept synthesis

BEHAVIORAL OBJECTIVES:

...

..demonstrate their ability to use a dichotomous key by identifying

at least two trees with it.

__differentiate between the canopy, understory, and seedling

layers of a forest.

analyze sets of data for similarities and differences between
sets.

..extrapolate, using the quadrat data, what the old field site

will look like 25 years, 50 years, 100 years from now if it
is left undisturbed. ‘

. .name four seral stages in their respective order found in

secondary succession.

.describe how an early seral stage modifies its environment and

thus causes its own replacement by the next seral stage.

..classify different tree species as either light or shade tolerant

and state whether they would be found in the pioneer or mature
forest stage.

_.define climax community and name the climax community that

would be generally found in Southern I11linois..

)? ":)
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(iris, spike rush, sedge)--shrub stage (buttonbush)

--tree stage (cottonwood, black willow, sycamore).

IT. Generalized succession of rock bluff in Southern Illinois:

Lichen stage (crustose, foliose, and fruticose lichens)--moss

stage (blsck, haircap and twisted mosses--Herbaceous stage

(wire grass, sundrops, St. John's-wort)--shrub stage {farkleberry
catbriar, buckbrush)--tree stage (red cedar, post oak, black-

jace oak.

III. Probable Secondary Succession in Southern Illinois: Annual
(weed stage) (annual ragweed, biennial primrose, annual panic

grass)-- perennial weed stage (broomsedge, goldenrod, bluegrass)

--Shrub stage (poison ivy, sumac, dewberry, black-berry)--

pioneer tree stage--(persimmon, sassafras, black cherry, winged

elm, black locust)--later tree stage (red, white and black oak,

hickorieé, maples, and beech).

Not all éites will ever reach the final stage, or mesic condition,
of succession. Succession can stop at any stage. A stone bluff with
a very steep dropoff will probably never progress past the lichen and
moss st;ges. These stages will be the final stages of succéssion for

that particular site.

Ecologists collect data about succession in different commmities
in different ways, one way is the use of quadrats. A quadrat is marking

out a precise area with clothesline or twine and stakes. On a prairie

~where the plants grow very close together quadrats may only enclose

1 square meter. In the forest 100 square meters is the commonly used

area.
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The soil moisture increases since the drying effect of the sun is not
as intense. Oaks, hickories, and maples (to name a few) will start
growing in the shade of the pioneer trees and shrubs. Eventually these
trees will become the canopy and shade out and eliminate the pioneer
trees. The amount of light and mositure determine what types of plants

will be found in the community.

No matter if the initial - commmity started out being wet or dry it is
theorized that there is a progression for both initial commmities to
a mesic (intermediate on the moisture gradient) condition and this
final or climax commmity is an internally stable (homeostatic), self
perpetuating commmity. It is in dynamic equilibrium with the registics
net community prodﬁction is low; usually, but now always, mere species
diversity, increased biochemical diversity; large ;torage of organic
matter; mineral cycles are closed; life cycles are long and complex;
size of the organisms are large and fewer numbers of offsprings having
a good chance of survival as opposed to the condition found in early

successional stages of many offspring with only a few surviving.

Succession is characterized by:

A. Predictability

B. Proceeding from simple to more complex (usually)
. Moves towards a climax community

D. Occuring on a space/time conﬁinuum.

E. Change is orderly.

Examples of Succession:

I. Generalized succession of aquatic systems in Southern Illinois:

Submerged stage (waterweed, hornwort)--floating leaf stage (water

fern, duckweek, yellow and white pond 1ily)--amphibious stage

(cattail, bur-reed, water lotus, bulreed)--wet meadow stage
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Aruitoxt provided by Eic:

ACKGROUND. TNFORVATION:

Most communities are not permanent but are hemeostatic during their
existence. There are progressive changes in the species structure,
organic structure, and energy flow. This change is .orought about by
a modification of the physical environment by the organisms themselves
or by some external control such as salt spray from an ocean or periodic

occurances of fire. This progressive change is known as succession.

There are two kinds of succession - primary and secondary. Primary
succession begins on terrestrial or aquatic bedrock surfaces that are
altered little or not at all. Examples: rock bluffs or sand dunes.
Secondary succession begins on surfaces that have already been altered
hy organisms (e.g.soil formation) that have been growing on the particular

site. Examples: .plowed farmlands, cut or burned forest.

Within succession various stages can be discerned by its community
composition. These are called seral stages and occur in the same
order in succession. The first seral stage in secondary succession is
a newly abandoned field. Generalists who can withstand harsh conditions
and have a rapid growth rate invade the field. (rasses and other annuals
are the first to become established and do very well in disturbed soil
which is low in moisture and has large temperature fluctuations. The
perennials can be found a few vears later. The conditions are slowly
modified as the ground cover becomes established and the organic matter
content of the soil increase... The soil will retain more moisture and
the temperature fluctuations will not be quite as extreme. This allows
shrubs and pioneer trees to start growing in the field. These seedlings
need the high sunlight in order to grow. Lventually they will create
enongh shade on the ground which modifies the abiotic conditinns even more.

by
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The quadrat worksheet is used to record the location of trees within
thw quadrat and what kind they are. From this record the total population
found in the quadrat is known and can be used to draw conclusions about
the forest's characteristics. By using several quadrats a more accurate

picture is obtained.

It is often times helpful to use a couple of work sheet for each

quadrat. On one worksheet a map of the canopy trees is shown, on a
second understory trees are mapped, on a thrid the seedlings are recorded.
This aids the ecologist in predicting what the forest will look like

in the future. If the canopy and understory consists of different
species it is likely that the understory species will replaﬁe the canopy

trees when they die.
THE ACTIVITY.

A. Information
1. lLearning site- An area where an old growth forest is in
close proximity to a Pioneer tree/shrub community. It
it also helpful but not essential that earlier stages of
succession may be found in the area so that a comparison
of abiotic factors and dominant plants found in each area

~

may be made. .

o

Materials - String to mark off quadrats, 8 stakes, tape

4]

measure, forest trees of Illinois or other field guides,
quadrat data sheets, pencils, soil thermomcter (optional),

and chalkboard and chalk.

i
.

Preparation by Instructor - In the learning site stake out
2 10m x 10m area within the old growth forest area and a

1fm x 10m quadrat in the Pioncer community. You should

72 ¢
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3. examine the quadrats to make sure that it is a
representative sample of both communities. Identify
any unknown trees found within the quadrats at least

to genus.

4, (ritical Vocabulary - quadrat, canopy, understory,
seedlings, pioncer community, seral stages, abiotic,

climax community.

(92
: .

References: Fcology and Field Biology, R. Smith. N Y

Harper and Row, 2nd edition, 1974; Teaching Environ-

mental Education, H.R. Hungerford and R.B. Peyton. J.

Weston Walch, Publisher, 1976.

B. Directions for Actual Learning Activity

1.

Focus: Take students to the learning site. Ask them what
this area looked like before the pioneers settled the area.
Why did they clear the land? (growing crops, grazing animals,
fuel, building materials, and for roads, houses,etc.) Discuss
what happensrtofields after they are abandoned. If earlier
stages of succession are available; walk through these areas
noting dominant plants and abiotic conditions that are

found tiere.

Explain the method of using quadrats as a sampling tool.
Divide the group in half. The first group will work in the
Pioneer commumnity quadrat mapping out the canopy trees on
one worksheet and understfoy trees on a second worksheet.

The second group will work in the old forest quadrat and

will map the canopy, understory, and seedling trees on
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three worksheets.

fio through the quadrat. Worksheets with the student and make
sure they understand how to fill them out. If you use the

field guides make sure the students know how to use them.

Activity: The students will now complete the worksheets in
the two quadrats, The teacher should move between the two
groups to make sure they can ideptify all the trees. You may
want to go over the trees present in the two quadrats before
they start recording data. After they map out the trees
have them figure out the frequencies and percentages. If
s011 thermometers are available record the temperatures

in both guadrants.

Synthesis: This part of the activity may be done in the class- )
room. Record the species, frequency, and percents for each
worksheet on the hoard. Use this data to show how the pioneer
commmity will eventually hecome an old growth forest if
left undisturbed. Bring out the point that the pioneer
comumity will change the abiotic conditions that ori-
ginally favored itself and thus allow the old forest species
to appear. The pioneer species are classified as light
tolerant species since they need a lot of sunlight. Some
examples are sumac, persimmon, winged elm, sassafras, wild
plum, black cherry and tulip poplar. The old forest species
are shade tolerant. Their scedlings need shade in order to
prow. Examples of these species include oaks, hickories,

maples, dogwonod, paw paw and beech.,

3
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The following questions can he used to guide the students

through the sviithesis,

L. If vou looked at a field in which cultivation was
discontimued a fow vears ago, what might be some
reasons why so few seedlings are present.

2. Compare the understory and canopy quadrats between
the pioncer and old forest commmities. Are there
more trees in the understory or in the canopy at
any given time? IHv