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LIFE - PAST, PRESENT, AND FUTURE

. Foreword

Students of the biological sciences study plant and animal adaptations, the theories
and facts about the origin of life on this planet, population changes, food webs,
biomes, and ecological successioh._ These topics are studied in different chapters
of the book throughout the year. The ideas are seldom tied together to form a
coherent picture of our world today, the factors that created it, and the forces
that continue to change it. This module attempts to draw these separate topics
together to form an understandable picture of our ever-changing world.

The module is built around nine excellent films, and has seven basic topics:

1) Prehistoric Life, the sequence and causes of the changing plant and animal
communities; 2) The causes of climatic patterns throughout the world; 3) Rcles
of participants in natural communities; 4) Biomes throughout ilorth America;

5) TFactors controlling and promoting population growth; 6) Adaptations - their
cause and affect; and 7) Man's role in the natural environment.

The module is designed to review, not to introduce the above tupics. In th."e
weeks, it reviews concepts presented during 36 weeks of a normal course.

The topics are developed with class activities, papers, films, and a field trip
to the University of Kansas MNatural History duseum.

The achievement of the stated goals is guided with behavioral objectives, teacher
suggestions, field trip note sheets, and questions to the student with e:ch activity,
film, and paper. The achievement of the objectives is measured with carefully
written and evaluated tests based on behavioral objectives.

b € King

Robert E. King
Secondary Program Specialist
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LIFE - PAST, PRESENT, AND FUTURE

Module Goals: This module secels to reinforce and expand knowledge and values
concerning the following areas:

1) Prehistoric life - the sequence and causes of changes in plant and animal
communities.

2) Weather - its rel!~tionship to plant and animal communities, its causes, and
basic patterns over the lNorth American continent.

3) Roles of orpanisms in the food webs of various types.
4) North American biomes - their historical origins and natural communities.

5) Population growth - factors controlling and promoting growth in natural and
man-created communities.

6) Adaptations ~ their cause and affect.
7) Man's role in the natural environment.

USE OF TEACHING MATERIALS

The suggested time line (pages 2 -~ 3) for this module is provided to allow easier
planning.

The “Module Materials List" (page 4) indicates the supplies you need to obtain to
teach the module. The materials are listed in the sequence required for class use.

Film descriptions (pages 5 - 6) describe suggested and optional films.

Pages 7 and 8 provide a brief summary of the development and use of the behavioral )
objectives in this module. The behavioral objectives (pages 9 - 12) indicate the
concepts and abilities that most of your class should gain from studying this module.

The posttest (pages 13 - 22) for this module is included with the correct answers
circled. This allows you to see the types of questions keyed to the behavioral ob-
jectives. Please do not teach the questions, but use the behavicral objectives.
Many objectives concern concept3 which require interpretation and extrapolation.
Teaching the test questions requires only rote memorization. Student pre and
posttest results are reported using this form.

Pages 24 - 26 are two optional student papers which could be duplicated and
discussed. ‘

The rest of this mannual contains the papers available in the student mannual.
Following each one of the student papers, you will find sheets of green paper.

"hese pages contain: 1) Behavioral objectives tied to the paper; 2) Suggestions for
presenting the papers: and 3) Answers to the student self-test questions. Par-
ticular attention should be given to the film material before presenting the film.
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Sugpested Time Line for iodule thivities

This module has several optional activities, and many films which may be difficult
to schedule. Therefore, the time line is written in the ideal sequence of events
with the time required for teaching each activity indicated in parenthesis. De~
ternine vhich optional activities you wish to schedule, and schedule the films you
wish to use. After you know your filn schedules, tailor the time line to your
classroom needs. The day, or davs planned for each activity mny be noted in the
blank spaces to the left of each paper to be used.

"_ai Before the Pield Trip

Arrange the field trip date with the project staff, and
obtain the student pretests. Obtain approval for the

field trip cdates from the building principal (use Paper P-2).
Invite him to visit the field trip.

Locate the classroom naterials and begin duplicating all
requirod forms and desired materials listed on pase &4,
“tiodule Materials Lists."

30 min. 1. Give the pretests. Return all tests and answer sheets
as soor. as possible to the project for scoring.

30 min. 2, Hand out student bboks, read and discuss the
“Introduction,” Paper A.

Lpuplicate page B-2, if you wish to use it in class.

60 min. 3. View and discuss the fifm Time-Lines and Fvents,
. using Paper B.

30 min. . 4. Read and discuss Paper C, "Radioactive Dating."
(optional) ,

40 min. 5. Read and discuss Paper I, '"The Changing Earth."

-

!Dupliéate'pafé E-4 if desired.

6" min. 6. View and discuss the film, Parth Science: Parade
of Ancient Life, using Paper E.

[Dupiicate page P-3. Send parental permission slips }
! home.

. 40 min. 7. View and discuss the film Origin of Weather, using
Paper F.

| Duplicate pagse G~4, if desired. Locate an overhead ‘

._projector. !

20 min. Assign each student the task of findino the foods
. and predators for one of the orsanisms in Paper G,
"A Zansas Food lleb,"

Do the exercise and discussion of Paper G, ''A Ransas
F°°d "’e’b . a
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30 nin.

60 min.

60 min,

50 min.

70 min.

60 min.

20 min.

15 min.

3N min.

(Optional)

40 min.
50 min.

40 min.

30 min.

40 min.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.
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Read and discuss Paper I, 'Biomes in the United States."
Remind students to return their parental permission slips.

Duplicate pape I-3, if desired.

‘View and discuss the film Life Zones of the Central

Rockies, using Paper I.

Duplicate papre J-3, if desircd.]

View and discuss the film Sand Dunes to Forest:
Ecological Succession, using Paper J. Ren:nd students
to turn in parental permission slips.

View and discuss the film Population Fcolopy, usin~
Paper K.

Read and discuss Paper L, "Survival - What Noes it Take:"
View the £ilm Ulorld in a "aroh. Try to get all parental
permiosion slips collected.

View and discuss the fiim Darwin and the Theory of Natural
Selection, usinp Paper M, Afaotation: Their Causes
and Results." :

View the slide~tape prooentation on the creation and
function of a natural hiotory museum.

1. Obtain a close approximation of the number of students
taking the trip.

2. Call the 'nvironmental Education Office to confirm the
number of students and arrangements for the substitute.
Leave a quick summary of lesson plans for the
substitute.

‘3. Give students the ‘'Dress, Behavior, and Guidelines'
lecture provided on page P-4,

Duplicate optional papers, “'Why Do Robins Lay Rlue Epgs?”
or "Safety in !llumbers' pages 24-26, if desired,

Read and discuss one of the optional papers ‘‘‘hy Do Robins
Lay Blue Egps?’' or “‘Safety in Numbers.'' The film Evolution
nay also be used.

Field Trip - 3}; hours. Give the substitute teacher her
instructions. Bring student permission slips. Lead a
small group if possible.

Read and discuss Paper i1, "The Future: What Does it Offer?"

View parts 1 and 2 of Tragedy of the cbmmogs. Read
and discuss Paper O.

View and discuse parts 3 and 4 of Traredy of the Cormons.

Review the field trip worksheets and concepts covered in
this unit as summarized by the behavioral oojectives.

‘Give the post-module test. Fill out the unit evaluation
forms, and return the tests and forms to the project office.
Test results will be returned in 10 school days.
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ilodule 'iaterials List

The followins list contains the materials which you could use to teach this module.
The materials are organized in the sequence of use.

1. Teacher's Guide to the !{odule.
2, One 'Life - Past, Present, and Future'’' student booklet per student.

3. “"hree Requests to the Principal for Field Trip” forms per trip.
(Duplicate page P-2)

4, Pre-nodule tests and answer sheets.

5. Pre-module tests results - 1 days after returnine the ancswer sheets
to the project.

6. One “Parental Permission' sheet per student and 10 extra copies/class.
(Duplicate pare P-3)

7. Cne worvsheet per student for Paper B, "Time-Lines and Events."
(Duplicate page B-3)

f. Nne yorksheet per student for Paper F, ''The Parade of Ancient Life."'
(Dunlicate pape T-4)

¢, Cne food web per student for Paper G, ‘A Kansas Food Web,"
(Duplicate page G-4)

10, Five food web transparencies for use with Paper G, (following Paper P)
and an overhead projector.

11. One wor:sheet per student for Paper I, "Life Zones of the Central Rockies."
(Duplicate page I-3)

12, One worksheet per student for Paper J, ‘“Thy Do Communities Change?"’
(Duplicate page J-3)

13. The slide-tape sa2ries on the I’. U. "ugseum. Schedule in advance and
piclup from the Fnvironmental Education 9ffice.

14, Class sets of optional vapers “™v Do Robins Lay Blue Lggs" or "Safety 4n
Mumbers.’” (Duplicate pares 24-26)

15, Tield trip worksheets and clip%oards v7ill be supplied by the Cnvironmental
"ducation Project.

16. Post~module teacher evaluation packet (to be returmed).

17. Post-module tests and ansver sheets.

18. Post-module test results.
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Film Descriptions

The following 16 mm films may be obtained from the Topeka Public Schools Audio-
Visual Department. The films are listed in the sequence recommended for this module.

Time, Lines and Events - color, 19 min. Churchill, 1965

This film dramatically fllustrates the relationships between prehistoric and
present-day events using series of time lines. It effectively places man's
history in perspective with that of the world.

Earth Science: Parade of Ancient-Life - color, 14 min. University of Indiana

Examines the evidence concerning the origin and development of living forms, pro-
viding a general framework for fossil study and for the appreciation of earth
history .and paleontology as fields of investigation. Film shows specimens, recon-
structions, and dioramas representing typical life forms in Paleozoic, Mesozoic,
and Cenozoic eras. Surveys the evidence for organic evolution and changes in
clinite and landforms. Shows the relationship of ancient life to our present-day
natural resources.

Origins of lleather ~ color, 13 min. S EBE, 1963

This film explains how the earth is protected from extremes of heat and cold by
the surrouading thin layer of atmosphere. Shows how the sun's heat is distributed
by moving masses of air, and how activities of cold and warm fronts produce con-
stantly changing weather conditions.

Life Zonés“of the Central Rockies - color, 21 min. IFB

Shows by excellent close-up photography and explains by diagrams, the community

of living things adapted to the situation of each of the five 1life zones of the
Rockies. The summary reviews the factors that make the difference in the life-
zones; in plant and animals relationships within their enviromment; and suggests
that all over the world these factors may be seen functioning.. Thic is not just a
parade cf plant and animal 1ife through the scenery. It is instead. a-display of
the inter-relaticuships that encourage a variety of adaptations for survival, as
seen in the life-zone concept of organization. An excellent ecological study,
especially appropriate to our own area.

Succession From Sand Dune to Forest - color, 16 min. EBE, 1966

Illustrates the process and general principles of ecological succession by which

an area slowly and continuously changes until it becomes a stable natural commuaity.
Photograprhed in the dunes at the southern end of Lake Michigan, shows one of the
earliest and most thoroughly studied examples of this process. An excellent
ecological study of changing food webs in communities undergoing succession.

Population Ecology - color, 19 min, EBE, 1971

A good film analyzing the effects of the environment in controlling population
growth rates. The last portion on human growth rates is becoming dated, but the
rest of the film will always remain factual.
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World in a larsh - color, 3. min. ' . National Film Board
N of Canada

An excellent film showing a few of the nnny niches present in a marsh community.

Examines, in passing, the relationship between predation, competition, and repro-

duction efforts of frogs, grebes, salamanders, and dragonflies.

Darwin and the Theory of Natural Select&gn’f color, 14 min. Cor, 1968

The film documents parts of the young Charles Darwin's voyage on the H.M.S. BEAGLE,
which resulted in discoveries having profound effects on nearly every field of human
knowledge. Through Darwin's observations made on coasts and islands of South
America, and experiments made in England, we gee how the scientist developed his
Theory of Natural Selection. For this new film, many rare views of animal and

plant life were photographed on the Galapagos Islands. The film accurately reports
the scientific theory which has, unfortunately, had many distortad interpretations.

Evolution - color, 10 min. (optional) * " “National Film Board
‘ "+ 'of Canada

'‘he evolutionary process is portrayed by a cast of zany ¢haracters. - The general
sequence of life; a wide variety of adaptations; successful and unsuccessful
mutations are all depicted. This film could be useful entertainment for a11
students but is not a aubstltute for the film &bove. b

Tragedy of the Commons - tglor, 23 min. ., " King, 1971

Dravn from an article by Garrett Hardin, the film begins with farmers reaping the
benefits, but not the damages, from a common pasture land. The film moves on to
examine earth as a commons shared by all people. The film is designed to stimu-

late student discussion, has a superb teachers' manual, and should not be presented
in less than two hours.




The goals of

par*s:
1) The
2) The
3) The
4) The
5) The
6) The

The behavioral objectives estatlish a predetermined zoal toward which learning

is to be directed and by w-aich attainment may be megaured. This unit is intended
to develop student chanzes in both the coenitive (knowledge) and the affective
(attitude) domains. The hehavioral). objectives for this unit contain these basic . -

A Vord About Behavioral Otjcctivas

this module are defined through the usec of hehavioral uvvjectives.,

concept, or skill beins evaluated.

nethod by which the evaluation will occur (multiple-uhoice)

expected criterion (percent of students whio should correctly ruspond).
Ploom's taxonomy level at which- thp concept will be tested.

audience ((participating stucdents).

expccted behavior (selectino the best anawvr)

The present trend in eﬁucation is toward stricter educational accountability.
Behavioral ohjectives hiclp define sone of the desired outcomes for waichk education
can be accountable.

Student learnine is not all at the same level. For example, direct recall of a

fact requires fewer mental manipulations than applyine a concept to a new situation.
One system for indicating the level of difficulty of a desired response is throush
the use of Bloom's taxonomy. The higher the Bloom's number assigned to an objective,
the higher the level of desired competence with a particular concept. Following

are descriptions of Bloom's levels assigned to each objective.

Cognitive Objectives

Knowledge Level Intelleciual Level (Cognitive)
1.12 Xnowledge of Specific Facts 2.10 Translation

1.21 Xnowledge of Convention 2.20 Interpretation

1.22 ¥iouledge of Trends and Sequences 2.30 Extreapolation

1.23 “nowledge of Classifications and Categories 3.01 Ap)slication

1.24 Knowledse of Criteria 4.10 Analysis of Elements

1.25 Inowledge of ethodology 4.20 Analysis oc¢ Relationships
1.30 Knowledge of Universals and Abstractiors in a field

1.31 Knowledgse of Principles and Ceneralizations

1.32 Ynowledse of Theories and Structures

Affective Objectives

1.0 Receiving Level 3.0 Valuing Level
1.1 Awareness 3.1 Acceptance of Value
1.2 Uillingness to Receive 3.2 Precference for a Value
1.3 Controlled or Seclected Attention 3.3 Commitment

2.0 Responding Level 4.0 Organization Level
2.1 Acquiescence in Responding 4.1 Conceptualization of
2.2 Villingness to Respond a Value
2.3 Satisfaction in Responsc 4.2 Organization of a

Value Systesw




Affective Objectives
(Continued)

The following behavioral obj:ctives are intended to give teachers direction during
the teaching of this unit. The belavioral objectives define only key concepts
basic to the entire unit. They do not define all the learning experiences that
will occur. The objectives will be revised as more student data becomes available.
This data will provide the necessary information to calculate realistic criterion
levels.

Please teach with the objectives, not the test questions, in mind. For the knowl-
edge level objectives, students are expected to know specific things. ' However,
for the intallectual level objectives, students are expected to take knowledge,
apply it to an unfamiliar situation, and detecmine the best answer. Teaching the
test question turns a level 2, 3, or 4 test question into a level 1, or knowledge
level question. e
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1 Attitude questions arc answered completely and 2.2a all

truthfully (as measured by a and b below) 0
. -a) .Ninety percent of all students will respond to
each opinion question. AR
b) No more than 10 percent of the students will ’
use patterned rppponles to unit evaluation ‘
questions. .

2 70 . Environmental Education Project Modules are worth 3.2a 70X, all

| studying. *Posttest question only. DU '

.3 51 All schools should teach more about the ways the 3.2a 10X all
environment affects people and people affcct the R '
environment.

4 1 Interpret and select a time line of the earth show;ng 2.20c 25% B,D,E;P
the relative positions of dinosaurs and primitive '
ocean life. . . . o . Lo - y

S 21 Select the correct f;i&ﬁibnship between the ddratidﬁi’ 1.12¢ 25 B,D,E,P
of man's existence and that of the world. . _. o

6 2 Select the best method for accurately meanuring the = 1.25¢ 20% B,C,P
age of a fossil.

7 22 Indicate that ‘climates and land forms undergo 1.31c 202 B,D,F,H,P
continuous, but slow, modification. '

8 3 Given a hypothetical problem, indicate that the 2,30c 252 D,H,M,P

- animals and plants on both sides of a new land
bridge will undergo population changes.

9 23 Select the sequence of appearance for 'classes 1.22¢ 302 D,E,P
of the vertebrate animals..

10 4 Apply the concept "the normal fate for most cpecies '3.00¢c 25% D,E,H,L
is extinction,'" to a specific problcm. ’ M,N,P

11 24 Given a nerioo of grapho,,éqlddtrthg,ond indicating _“2.209 302 B,D,E,M,P
an increasing diversity of animal and plant species
in the world in recent eras. o B

12 5 Indicate that many animal and plant species probably 1.31lc 30% E,P

left no fossil record.




Module: 3 Page 10

]
& 28
E g 1R
(2] .
o "o >
g @ o 95,3?3
=0 =0 ..10 s 5 :' - g o =
iiic 3 1R LY
: " - o
5§ B8 ) 13 ':.3,5: g% ¢
13 25 Indicate that much of the energy we'uoe todoy woo : 1.23¢ 35% E,N
stored millions of -years ago by plants. L
14 6 Indicate that warm air.from the equatov warms the 1.30c 402 r,P
polar regions of the: earth. : . R
15 26 Select at least two of man's activities which may 1.12¢ 30% ¥
affect the climate .of qur.pianeg. .. ' - s T
16 7 Indicate that the middle latitudes of both henispheres 1.3lc 30% r,P
S - have the most rapidly chonging woothor potto:oo« H.ygn CL
"-"'.' ' o . i e e,
17 27 1Indicate that as warm moist air 1. coolod and thruot 1.12¢ 30% F,I,P

. upword cloud formation will occur,

18 8 Corroctly labol two common animalo and/or planto with 12.,10¢c 35 G,I,L,P
the terms decomposer, consumer, or producer.

19 28 Apply a correct set of labels to a food chain contain- 2.10c 252 G,I,L,P
ing producers, consumers, and decomposers.

20 9 . Given a food chain, select a population that would 2.30c 252 G,I,K,N,P
increase as a result of a decrease in another animal's
population within the food chain.

21 29 Given a food chain, apply the concept "Producers 3.00c 252 G,K,P
supply more food than tuieir consumers' to select the
population in the chain best able to feed large
numbers of auimals.

22 10 Select temperature, rainfall, history, and human 1.31c 202 F,H,P

actions as the factors which most influence’
the animal and plant life of today's world.

23 30 Select a probable food chain for the middle latitude 1.23c 35% H,I,P
grassland, middle latitude deciduous forest, or
northern coniferous forest biomes.

24 11 Select the environmental changes most responsible 1.24¢c 202 J,K,P
for oncouraging succession in a forest.

¢ 28 31.' Indicate that the succession moves from oimplo to . "1.31c 202 J,N,P
complex ... ! webs. T S o
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26 12 - Apply the concept, ''successful inimals and plants 3.00c 202 J,K,L,
usually alter their environmenc until they .are no MNP
longer as successful," to a epecific problem.
27 32 Given a verbal deecription of a change which would: 3.00c 25% K,P
remove a populaiion from a state of equilibrium, select
an apnrropriate graph:showing the population before and
* after the change.
28 13 Apply the concept "a11 differencee between epeciel 3.00c 202 L,M,P
represent adaptations for survival in the niches
occupied by the species! to. a specific animal«
29 33 Apply the definition of "niche" to select the 1n£or- 3.00¢ 20% L,M,P
mation required to best define an animal's niche.
30 14 Use the law "Survival of the fittest" to select the | 3.0Gc 25%Z L,M,1,0,P
most essential characteristic of a mutation with
adaptive value.- EIRA TP N PR L LV
3l 34 Apply the concept "Organiams are fit only when many 3.00c 20% L,M,N,O,P
generations of their offspring can reproduce suc-
cessfully" in evaluating the succelefnl,human eociety. :
32 41-50 Apply the two concepts, ''Control by society 1e 1.2a 10% N,O0,P
’ - essential if the environment is' to be managed 3.3a
properly, for the individual who abuses the environ-
ment gains most of the advantape, while all of society
shares the loss"; and '"Humans should strive to leave
future generations the social structure, resources,
and environmental quality required for leading lives
as fulfilling as our own," to 10 specific areas of
conflicting value judgments.
33 15 1Interpret the film, Tragedy of the Commons, and select 2.20c 30% 0
the best summary statement of the film's message.
34 35 Select the best description of the bone arrangement 1.22c 40% P
of large animal fossils.
35 16 Select the class of modern animals most like the first 1.22c 40% B,E,P

vertebrate that left fossil remains.
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36 36 Select the correct statement about phyeicel changee 1.22c 40% P
occurring during the evolution of horsee.- SN
37 17 liatch a biome with: three edaptacions unique to the . 2}20c 252 H,M,P
animals of that area.
38 37 Select the source of moet moieture received 1n Kansas. 1 12c 302 F,P
39 18 latch a biome w’th three adaptetione nnique to the . .. 2.20c 252 H,M,F
plants of the erea. '
40 38 Select the fertors which Wost: limit the pOpuLetione ++X.31c 30X K,P
of large carnivores: ' : o L
41 19 Given a description of egg size and ‘shape, select .. 2.30c. 20% . P
the probable nest location-and chick maturity-at -~ . .» * .
. hatching.
. . Do . K '-'.':) R K S . ! AN
42 39 Indicate that albino birde do not reproduce ah suc- :: ' 1.22¢: 352 P
cessfully as other birds and have excessive feather '
wear. - _
43 20 Given descriptions of cowbird neeeing,~eetﬁng,.end': - 1412¢ 40X P
chick-care behaviors, select the incorrect:statement.
44 40 Apply the concept "animal species with high mortality 1.31lc 30% G,M,P

ratee tend to produce many young which requlre little
care" to a specific problenm.
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CLASS PERFORI'ANCE SUMMARY SIIEET. -

The following papes indicate how your class(es) responded to the pre and p.st-module
tests. The following code is used throughout the test.

A - Percentage of students responding correctly on the pre-module test.

B - Percentage of students responding correctly on the post-module test.

C ~ Percent growth expected between pre_and~post-modu1e tests.

D - Phi score for the test item. This score.shows the quality of the test
questions. Phi scores below 25 indicate either a poor test item or a
topic that was not taught well in the unit. Phi scores above 40 indicate
a very good test item which was well taught. :

The opinion questions have two scores listed for each test result. '+' scores
indicate the percentage of students agreeing with the statement and "-" scores
indicate those disagreeing. The students with no opinion make up the remaining
and unreported percentage. . .

The correct answers areé circled.

1. thich of the time lines below is most accurate?

A B A." Billions
. of : C o : .
25% Years' 5 4 - 3 2 1 Now
C D X X )13 d 0000004
Primitive Primitive Dinosaurs
+ Coral and -~ ' - Existed
Jellyfish
B. Billions
' of :
Years 5 4 -3 2 1 Now
: - X - X  XXXXXXX
Primitive Primitive Dinosaurs
Cells Coral and - Existed
Jellyfish
C.) Billions
of ‘
Years 5 4 . -3 2 1 Now
C ' X XX XXX
Primitive Primitive Dinosaurs
Cells - Coral and
Jellyfish
D. Billions
of : .
Years S 4 3 2 1 Now
X XXX
Primitive Primitive Dinosaurs
Cells Coral and

Jellyfish
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2. Which measurement would allow the most eccurate determination of the
age of a new fossil?

A B N | ::>

The thickness of- rock: layers above the fossil can be measured.

202 CE) The ratio of radicactive and non-radioactive atoms can be
c D measured,

C. The size and shape.of the fossil can be measured.
D. The location of the fossil in the rock can be compared to the
location of other fossils. .

3. Two very large islands with similar climates were separated for 10
million years, then rejoined by a land bridge. Select the best
A B prediction (more than one mipght be possible). . :
Populations of:most plants and srimals on both islands would
D be changed. .
B. Populations of most animals on ,.ch islands would be changed.
C. The land bridge should. cause. faw chanpes in either island,
since 10 million years is too short to develop newv species. _
D. Plants and animals on: one.island would be eliminated by species
from the other island. -

4. Which statement would be true about the species. of trees and animals
living in a forest 100 million years ago?

B .
lost sp.ecies no longer exist, and new species have developed.
25% B. HHost species have changed a little and still exist.
c D C. Most species have changed a lot and still exist.
D. " Most species exist without change, and ncw species have been
added.
5. Select the best statement.
B A. Ve have found fossils of most extinct species of animals.
B. We have found fossils of very few extinct species of animals,
307 c. Nearlv all species of extinct animals left fossils, but men
D - haven't found them. :
Many extinct species of animals probably left no fossils.
6. The polar areus of earth receive most of their warmth during the
winter from:
A B
A. radiant energy from warm soil.
402 B, direct sunlight energy.
c D @ warm air from the equator.
D. They receive no warmth during the winter.
7. In which biome will weather undergo the most frequent and rapid
changes?
A B
A. Tundra

B. Northern Cuniferous Forest
C D (€ iddle Latitude Forest ~
D. Tropics ::3
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8. Foxes and oak trees have a part in the forest food web. What are
their primary roles? ' : R

A B
A. Oak-tree - producer; ~ Fox - lst order consumer.
35% B. Oak tree - 1lst order consumer; Fox - producer,
cC D C. Oak tree - 2nd order consumer; Fox - lst order consumer.
Oak tree - producer; Fox - 2nd order consumer.
9. Study the food chain: Grass—-) Rabbit——) Bobcat——MBacteria
If the bobcat population becomes much smaller, you would soon find
A B an increase in the number of:
25% (Z;) Rabbits B. Bobcats C. Bobcat Hunters D. Bacteria
C D '
10. The kinds of organisms living today near Topeka were least
influenced by which of the below?
A B
A. Temperature and rainfall . Man's activities
20% B. History of our continent (ﬁ) Third and fourth-order
C D consumers.,
11. Which pair of changes are usually responsible for causing succession
in a young forest?
A B :
L. Changing climate, particularly rainfall and temperature.
202 B) Changing the quality of the soil and 1ncreasing shade.
C D . New tree and animal diseases.
D. Competition between second and third-order consumers,
12. A mutation allowed blue stem grass to produce much more seed. Which
one of the things below would probably happen under natural
A B conditions?
202 A. Blue stem competitors would become extinct.
C D lMore blue stem seed would be eaten, and its population would
not increase greatly. ‘
C. Dlue stem grass would become the main plant on the prairies.
D. Other grasses would take pollen from blue stem grass and begin
to raproduce vigorously.
13. Which characteristics of frogs are adaptations which help it
survive in its niche?
A B
A. 2,5 B, 1,4,5 C. 2,3,4,6 1,2,3,4,5,6
20%
-t D 1. Lungs 4, Puffs up when frightened
2. Slimy skin 5. Loud mating calls
3. Eggs laid ir. water - 6. BRowlegged front legs
14, Vhich one of the facts below is most useful in determining the
"fitness” of a new mutation in a tapeworm?
A B
A. The worm produced five million eggs.
25% QED‘ Four of the worms' eggs became tapeworms and reproduced.
C D " €. The worm required only half the food needed by other worms.

D. The worm grew twice as long as other womms.
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15. According to the arguments presented in the film, "Tragedy of the
Commons,' which of these statements best summarizes man's future?

A B
A. Man will not abuse his environment if everyone is given educa-
30% tion and the right. to,follow his own conscience.
C D B. . Technology will take care of the world's problers, since it
rapidly changes to fit the needs of each nation.
(?E’ Unless governments throughout the world take strong steps to
control population growth and environmental abuse, the quality
of life will worsen. . , o
D. The United States has enough land and resources to care for our
population at the rate it is growing.
16. 'hich one of these grouﬁd'bf animals are the oldest?
A B , . ,
A. Dinosaurs Fish C. Swimming Birds D. Rodents
40% o
cC D 17. Broad feet, small ears, and fur that changes color are adaptatious
for this, biome. :
A B
Tundra C. Middle Latitude Deciduous Fores
25%. B. Northern Coniferous Foiecst D. Tropics
cC D
18. Vines, large tree trunks, and branches which form a rounded pattern
are all adaptations for which biome?
A B : .
A. Tundra (:) Middle Latitude Deciduous Fores
252 N B. Northern Coniferous Forest. D. Desert
C D ;
19. Which nest will contain pear-shaped, largé eggs?
A B - .A, MNest "a" is in a whéat field and the young are fed by the
mother for two weeks. . '
202 B. Nest 'b" is in a hole in a tree and the young are fed by the
cC D mother for four weeks.
(::) Nest "c" is flat and on a rock ledge, the young feed themselves
after hatching.
D. Nest "d" is in a hole in the ground, and the young feed them-
selves after hatching.
20. Pick the incorrect statement about cowbirds.
A B They take better care of their young than most birds.
B. They lay more eggs than most birds.
40% - C. They are parasites on other birds.
C D D. They feed on seeds and insects.
21, Cro-l‘agnon and modarn man have lived:
A B A. for about one-third of the earth's existence.
B. for about one-tenth of the earth's existence.
252 : @ for less than one~-ten thousandth of the earth's existence.

C D D. during half of the time since dinosaurs died.
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22. tvhich statement {s true about North America during the last 100
million years?

A B
A. Land elevations and climates have remained fairly stable.
20z B. Land elevations, but not climates, have greatly changed.
c » C. Climates, but not elevations, have greatly changed,
"Land elevations and climates have both changed greatly.
23. Uhich of these sets of animals is arranged according to the age
T F of their oldest fossils?
30 Oldest Fossils -Most Recent Fossils
¢c b A. amphibians ------lreptiles ceeeee figh «=ee-- mammals
figsh —==tce== amphibiang =--<-- reptiles —==--- mammals
C. amphibian" ==e==- fish -===-- mammals ------ reptiles
D. fish =eca-- reptiles ===--- mammalg -=~=-=- amphibians
24, Select the graph which best shows how the number of different species
of plants and animals have changed since the earth began.
A B f K . ". .
many , many
302 N3 1 N3
C——  Sa— > Lo
¢ D g !
& &
E s
" "
8 2
fev 54 3 2z 1 Hwi®™ 5 4 3 2 1 Now
Billions of Years Billions of Years
Since Earth's Origin - Since Rarth's Origin
many ., many o /‘
N\ o /N o
Lo Lo
3] (3]
9 Y
5 &
e c. ] D.
" : "
2 A
2 8
few few e
5 46 3 2 1 How 5 4 3 2 1 Now
Billions of Years Billions of Years
Since Earth's Origin Since Earth's Origin
25, Most of the energy used in the United States this year:
A B ® was stored millions of years ago by plants. -
' B. was made from rocks containing energy from the earth's hot core.
35y C. was created from water power.
cC D D. was made using nuclear energy.
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26. Select the answer which lists two of man's activities which may
most affect the climate of the world.
A. 1,6 2.3 C. 1.2 g De 3.4
1. Heat is released when we burn fossil fuels.
2. Carbon dioxide is released when we burn fossil fuels.
3. High-flying planes reach the upper atmosphere.
4. Ve are cutting foreete and building 1ekes.
27. WVhich one of tne following things causes cloud formation?
A. Sunlight otrising the atmoaphere ebove lakes.
B. Warm air pushing and warming cool air.
Cold air pushing and cooling warm air.
D. Dew and water evaporating on warm days.
28. Select the correctly labeled £ood chain.
A. con.-—-——) nous-———> Cet—’——) Die.-—> Soil Bacteria
(decomposer) (consuner) (consumer) (producer)
B. Corn—'——9 louse— Cac —) Dies—'—) Soil Bacteria
(scavenger) (consumer) (consumer) (producer)
c. Cotm——3 Mouse——) Cat———> Dies— > Soil Bacteria
(consumer) = (producer) (producer) (scavenger)
Corm— House - Cat > Dies— Soil Bacteria
(producer) (consumer) (consumer) ' (decomposer)
29. Study this food chain.
Water Plenr.o——) Sm:lle———) Small FisH B:lg Fish—— Bacteri
If ‘nan lived on only one kind of food. which organism in this food
chain would feed the most people?
A. Snails  B. Big Fish  (C.) Vater Plants  D. Small Fish
30. Pich a common food chain for the Northern Coniferous Forest.

@ Birch Tree—) Porcupine——) Fisher

B.
C.
D.

31.

c.

D.

Shrubs———) Cottontail Rabbit— ) Weasel
Mos Lemming: Wolverine

Seeds———) Kangaroo Rat——) Rattlesnake

Which statement best explains pupulation changes during succession?

The variety of animals decreases as succession advances.
The variety of plants and animals increases as succession
advances.

The variety of plants and animals remains about the same as
succession advances.

Ecologists cannot determine what will happen over the long
time required for succession. '
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32, In 1920, staflinys.first appeared in Kansas. Starlings and blue-
birds use the same type of nest sites. The starling's population

A B grew rapidly. Which graph would best show the bluebird's population?
ma Ty : many :
5% ___ Mo Nv
¢ D :: :
3 %
3 3
-4 -4
L Y4
af: : °
IS o
fevw few
1900 . 1310 1920 1930 1940 1950 1900 1910 1920 1930 1940 1950
Years . Years
many e + .. many
'B _ ! 'A\'S - .
z z ~
-4 -4
3 73 _ .
“6' “6. R ! D. .
few . few ’
1900 1910 1920 1930 1940 1950 1900 1910 1920 1930 1940 1950
Years : Years
33. Which of the following kinds of information are required to define an
animal's niche?
A B
A. 2,3,7,8 B, 2,3,57 C. 1,4,6,8 (D) All 8 are required
202
C D l. Food eaten 4. DPredators 7. Temperature
2, Home requirements 5. Mating behavior requirements
3. How it looks for fonrd 6. Competitors 8. Summer and
winter habitat
34. One of nature's laws is "survival of the fittest." Using this law,
which one of these future human societies would be the most “fit''?
A B Use only the information provided.
20% (A.) A kept its population at one million people for thousands of
C D years.
B, B eliminated all human and animal disease.
C. C produced a pollution-free environment and controlled all
domestic plant parasites.
D. D reproduced at a high rate for over a century.
35. thich answer is correct about fossils of large animals?
A B
A. Most bones will be arranged in a life-like position because mud
40% forms a protective case around the body.
C D B. The animal's bones will be scattered through several layers
of rock.
@E} The animal's bones will be flattened into onz layer of rock.
Q D. Answers "A" and '"B" are both correct.
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36. Choose the correct statement dbout the evolution of horses.

A 1 A. Most of their evolution has-occurred since modern man appeared.
B. Their size has increased, but their teeth are smaller for

40X chewinp grass.

cC D C. Their toes have gone from four to one, and their horns have

disappeared.
Their legs, teeth, and skull have all become larger

37. llost of the.moisture for Kansas is picked up over water lyiag to the:

A B .,
A. North South  C. East  D. West
302 o~ |
C D 38. What limits the ‘populations of most large meat-eating animals?’
A. !digration and predators C. Migration and parasites
A B B. Predators and low birth rates Starvation and parasites
30% : -
cC D 39, thich of these statements about albinc birds is true?

-4+ A, Lighte-colored feathers wear longer, but females are more easily
A B gseen in their nests.
Light-colored fcathers wear out quicker and not as many young
35% are born. ~
D C. Color has nothing to do with feather wear, but albinos have
trouble attracting mates.
D. Light-colored feathers wear out quickly, but albino birds still
mate and raisé young easily.

40. Animals which are firat-order conaumers with many predatore tend to:

A B @ Produce many young wh:lch mature ragidlx and soon care for
: themselves.
30% B. Produce many young which mature slowly and require much
c b -~ protection.
C. Produce few young which mature rapidly and soon care for
themselves.

D. Produce few youhg which mature slowlz and require much
protection.
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PART B

Your answers on the last part of this test will be used to determine what you think
about some of the ideas discussed in the '"Life - Past, Present, and Future'' module.

Mark the direction society should take on each of the positions below.
Use this code:

A. Society should take strong steps toward the goal.

B. Society should move toward this goal, bat slowly.

C. Society should remain as it is. ‘

D. Society should move slowly to oppose this goal.

E. Society should take rapid steps to Qppdse this goal.

41, Americans should try to waste as little oil, land, and A B CD E
+B- metal as possible-so that future generations may use .
these re:surces.

42, Anyone should be fined for allowing land ‘'to erode when A B CDE

+A:- 4B~ it could be protected at a reasonable cost.
43. Starting in 1980, every family which gives birth to its AB CDE
+B- third or more child should pay more taxes for each new '
child.

. "44, New York City has over 26,000 people per square mile. ABCDE
+B- Topeka has 3,407 people per square mile. For the

good of the people living in cities, no city should

be allowed to have more than 15,000 people per square

mile.

45. A world-wide organization should have power to regulate A B CD E
+B- the fishing of all oceans by all countries.

46. Medical and agricultural research should be well funded AB CDE
4+B- at all times.

47. Americans should develop new kinds of plants that can ABCDE
+B- _ partially replace our present crops.

48. 1 should be able to use the enviromment any way I want A BCDE
A~ +B- without government restrictions.

49, The United States should work to encourage every country A B C D E
+5- to brinz its population growth under control.

50. Large cities should be required to purify their sewage A B CDE
40— water better than small towns.

51. All schools should teach more about the ways the environ-A B C D E
+A- +B- ment affects people and people affect their environment.
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PART C

Your answers to questions 52-71 will help us determine what you think of the module
in general. Please use this key:

A = Yes (or I agree) D=1'mnot lure :. C.= No (6:’1 disagree)

52, I think we had to go through this module too fast. AB

53. I think our class discussions were interesting and AB
informative.

54. I think our substitute teecher was adequately prepared AB

to present the material. (Mark D if you had no substitute.)

55. My teacher helped'answer most of my questions about AB
ideas presented in this module.

56. I think we used the self-test questious in a. uay that AB
helped me learn and think.

57. We discussed the.films in a way that helped each of us AB
learn and think.

58, I think my teacher enjoyed teaching this module. AB
59. I think most other students enjoyed studying thie module. A B

60. llost of the necessary papers and eupplies vere ready AB
when we needed them.

61, I think that most of the questions asked by this test AB
were fair. .

62. I think the papers ia this module contain useful and AB
interesting information. .

63. I :think the papers in the module could be easily read. AB

64. I think the ideas covered in this module fit together AB
. .. pretty well, '

65. The films used in the moduie were interesting and useful. A B

66. I enjoyed taking the trip, and I learned e-lot. AB

67. The trip leaders did a good job helping me learn on the AB
trip.

68. I discussed some of the things in this module with my AB

family or friends.

69. I think the activities and.exerciees in this module were A B
interest/'ng and useful, S

70. Overall, I think this module was well worth the time we AB
spent studying it in class.

71. I would like to study other modules developed by the AB
Environmental Education Project.
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MY DO ROBIWNS LAY BLUE EGGS?

Most birs. that have open nests. lay ezgs that are vhite with brown specks. Such
eg18 are camouflaged and hard to see. Brown speclled eggs lying together in a nest
blend into each other, and at a distance are not easily recognized as eggs.

Birds with open nests lay such camouflaged :eggs because their biggest problem is
nest predation. !fost open nests of all species are lost to predators, and some of
the predators (Jays especially) find theé nest by spotting it. By laying camouflared
eggs, the nest is just a little more difficult to find and nest predation is reduced
a little. o : . '

So, why do Robins and some other hirds lay blue eggs? The answer is not known, but
a pood working hypothe.is has been developed, in part by Dr. Stephen Rothstein.
This hypothesis involved the Cowbird. Cowbirds are nest parasites,’ lay their eggs
in other birds' nests, and let other birds raise their (the Cowbirds') young. We
reason that Cowbirds in HNorth America had their initial success in nests found in
rarshes. Tre host species there were probably Redwing Blacikbird, Grackle, Robin,
or Catbird. 'But, as time passed, a parent bird (such as a Robin) tappened. to have
an instinctive or genetically based urge to toss the parasite's egg out of its
nest, and so raised only its own young that year. This parent Robin raised -more
(or fatter) young than its neighbor. Its young also tossed out Cowbird eggs, and
they too raised more young. Its descendants, in fact, filled the land, and crowded
out the old Robins, which had accepted Cowbird eggs.

In the past, we presume that Robins laid speckled esgs, like Cowbirds, and like
some of the other woodland thrushes. But in the family of egg tossers, those
parents which laid eggs which were different from the Cowbird could more easily
toss out the stranger. And, just as the egs tosser line of Robins crowded out the
old stock by natural selection, those that laid odd eggs began also to leave more
young, and so crowded out their brethren that were laying speckled, Cowbird-like
egrs. llell, the hypothesis goes on. Ve assume that the epgs laidi by these Robins
were bluish and more or less free of ~peckles. And the bluer the egs laid, and the
freer of speckles, the more easily it could be distinguished from speckled Cowbird
eggs, which were then tossed out. So, egg type crowded out egg type in the Robin
species until the only Robins left lay Robin's egg blue eggs.

‘low the Cowbirds also wece underpoing a process of natural selection. Robins were
not the only species with acceptable nests for Cowbird egzs, and when a Cowbird
avoided laying her eggs in a Robin's nest with blue eggs the Cowbird was more
successful. That is, genetically different Cowbirds that avoided nests with blue
epgps came into being, and left so many descendants that other Cowbird types were
crowded out. Lventually, all the Cowbirds avoided laying their eggs in nests with
blue egegs and chose the nest:c of other birds that still laid speckled eggs.

Other birds also had the problen of Cowbird nest parasitism. But @' 1ey have tried
to solve it in a slightly different way. Because the Nobin laid bdlue egps and
toss-1 out Cowbird eags, Cowbirds avoided nests with blue eggs. So, individuals

of other species of birds that laid blue eggs were also avoided by Cowbirds. Thus,
the birds laying blue epgs left more young, and crowded out the speckled egg layers
of their species. The result was that there came to be many other species laying
blue eggs, imitating Robins, but not usually tossing out strange eggs. The Dick-
cissel may be an example »f this sort of evolution. Couvbirds frequently parasitize
Diclcissel nests, but we suspect that this occurs because there are not enough
alternative hosts available with speckled eggs, like Grasshopper Sparrows.

Q
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WiY DO ROLINS LAY BLUZ EGGS? (Continued)

This is only a current working hypothesis, but it may well be true, and is interes-
ting in any case. Robins, Catbirds, Crackles, all toss out Cowbird eggs, and lay
blue eeps themselves (the Crackle eggs have hlack streaks as well). Dickcissels,
Iniipo Buntings, Redwing Blackbirds, Blue Grosbeaks and Lark Buntings all la, blue
eszs, but sometimes accept Cowbird egps.

Mow I think this is a neat hypotheais; and is worth studying just becauae it 1is
interesting. But it also bears directly on sorie major bird population problems.

The Kirtland's Yarbler in llichigan is in real trouble, and may be headed for extinc-
tion, due to Cowbird parasitism. The Dickcissel, as I will describe later, also

is seriously and adversely affected by Cowbirds, and has already shown some local
extinctions. :

We are now proceeding as follows: If you hypothesis 1a true, we predict that
Pobins will toss out Speckled ez3s, but not blue ones.. Ve also predict that Cow-
birds, when siven a choice, will select speckled egs species to parasitize, avoid-
ing dlue epg species. For example, where Diclcissels (blue egg) and Grasshopper
Sparrows (speckled esgs) nest together, the Grasshopper Sparrows will be more para-
sitized than the Dickcissel. Dickcissels will he parasitized only where they nest
alone, and Cowbirds have no choice. : :

]

Reprinted from the BIRD POPULATIONS INSTITUTE Ngwaletter, Volume I, Number I,
January, 1973. - : : : _
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SAFETY Ii! TUMBERS

lany species of American birds were heavily exploited in the last century. Market .
hunters would kill large numbers of certain species and ship them off to the cities
to sell. This caused many species to become scarce. Fortunately, most of the
species survived this exploitation. Vith govermmental protection, many of these
species recovered or at least did not continue their population declines. lowever,
some species went extinct. ilarket hunting is only one way in which a species
becomes rare. Destroying the habitat of a species can have the same effect.

Some species when they become sparse, proceed directly to extinction. Other species
tolerate rarity, and when protected from hunters, are able to recover or presist
indefinitely. UVhat is the difference between these species?

The Passen~er Pigeon, now extinct, is a good exemple of a species which was vulner-
able when its numbers were sparse. Once they traveled about in enormous flocks
searching for beech or oak forests that had recently dropped many beech-nuts or
acorns. In these forests, the pigeons would nest in incredibly dense colonies and
rear millions of fat nquabs. 'Men the squabs were ~rovmn, bhut still quite vulner-
able, they would be left to their own devices on the forest floor, presumably to
mature to a flying stage while feeding themselves on nuts. We suppose that most, °
did mature and thz population was replenished.

Inagine the squabs floundering in the beech forests. They raust have been vulner-
able prey: they were easy to find, easier to catch. 'y did not the raccoons,
opossums, owls and other predators eat all the squabs? lobody knows for certain
but we can make a good guess. Recall that the number of squahs involved was very
large. A given forest had thousands of piceons for every possible predator in the
area. It is likely that the squabs were vulnerable for only a few weeks. How
many squabs can a horned owl or raccoon eat in two weeks? One hundred? Five hun-
dred? Even if he only ate the brains of his prey, a given predator would kill
only a very small fraction of all the pigeon squabs available to him, perhaps 500
out of 40,000.

When ilan entered the beech and oak forests and collected squabs for his cities in
the hundreds of thousands, the Passenger Pigeon became sparse. And vhen sparse,
the fate of the abandoned squabs was more precarious. UWhen the piseons were abun~
dant, they could hide their vulnerability in their numbers: when sparse, they

had no such protection. Before llan‘s predation, there were perhaps 50,000 squabs
per raccoon: after there may have been only 50. In two weeks, a raccoon could
easily catch all the remaining squabs. This may be the reason we lost a remarkable
species.

Contrast the Passenger Pigeon with the Ivory-Billed Woodpeclker. The Ivory~Bill was
once widespread, and in total numbers perhaps constituted a substantial population.
But it never achieved the densities that the Passenger Pigeon required for exis-
tence. Ivory-Bills have been reduced in range and probably in density by the des-
truction of their habitat but instead of quickly going extinct, remnant populations
have persisted. It seems as if the Ivory-Billed Vloodpecler's resistance to popula-
tion decline is enhanced by being rare. These great woodpeckers probably do not
depend on great numbers of other members of their species to survive as did the
Passenger Pigeon.

Reprinted from the BIRD POPULATIONS INSTITUTE ilewsletter, Volume I, Number 3,
March, 1973.
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Module: 5

Introduction

The Environmental Education Project was created by the Topeka School Systems to
help you learn about vour environment. The project develops and tests materials
for classroom and field trip activities. This module focuses on life - yours and
the world around you.

Jost gtudy of the biological sciences includes material about fossils, Di'A, species,
adaptations, populations, and succession. Each of these things, taken separately,
tells only a little about life as we know it today. This module will try to fit

these pieces together to make a better picture of life on earth - its history and
its future.

The module reviews some of the answers to these questions:

1) How has 1ife changed on this planet?

2) Why do animals and plants live where they do?

3) What causes animal and plant populations to change?
4) How is man changing the world around him?

5) What future avaits us?

You will use films, papers, and a field trip to the University of Kansas Natural
History lluseum to answer these questions.

TESTS

The Environmental Education Project, which developed this module, uses test results
to determine what you learned from the module and what you think about different
parts of it. You will be given tests over the module before and after you study it.
The tests will be used to determine what changes should be made in the material.

tThether or not the teacher grades you using these test results is a decision to be
made by your teacher.

Teat questions will be drarm fron the field trin work sheet and the student self-
test questions on each paper. '

All of your answers on test questions about factual material will be reported to
your teacher. The test will also contain a set of questions about your opinions
of the materials used in the module. Your answers to these questions will be used
by the Environmental Education staff to improve the material you are studying.
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Green pages in the teacher's material usually will contain three sections:

1)

2)

3)

This introductory paper is concerned with the following three attitudes.

“Topics and Concepts ' - lists the ideas from the student papers and exercises
that will be on the final test. The numbers of the topics correspond with
the behavioral objectives listed in the fron: portion of this module.

"Teacher Suggestions'' - provides background material and sugrestions for
presenting the paper or exercise.

"Angwers to Student Self-Test Questions' - provides answers and follow-up
material to help in a discussion and review of the self-test.

They will

be nurtured throughout the next three veels as the students work with this module.

1)

2)

3)

TOPICS AMD COMNCEPTS TESTED

Students should read each opinion question on the final test and try to
respond truthfully.

Upon completion of this module, students should indicate a desire to study
other modules developed by the Environmental Education Project.

Upon completion of this module, students should indicate a desire to study
more material about man's relationship to his environment.

TEACHER SUGGESTIONS

Please brins out three points during the introduction: ‘

1)

2)

3)

Too often penetics, paleontolopy, biomes, food webs, and evolution all appear
unrelated to each other and to life as students see it. This module provides
a quick overview of these topics and points out many practical applications
of some of these most basic biolowical concepts. It is a module for average
or above students who are willing to consider ideas, as well as facts.

The project is very interested in atudent and teacher opinions, criticisms,
and compliments. 'e get these comments during the field trip, from teachers'’
verbal and written comments, and from opinion questions on the student test.
Please encourage students to react to the material beinpg presented. Pass
their reactions and yours on to us.

You should male it clear if students will be graded using the factual part of
the posttest. The tests are fair, and are strictly based on the behavioral
objectives included in this module. If the students understand each paper's
student self-test questions and the field trip material, they should do very
well on the posttest.
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Time, Lines and Events

A calendar is a time line. Vashington's birthday appears near the beginning of tha
time line, July &4 in the middle, and Christmas near the end. Time lines are

useful for organizing different events into sequence. When more accuracy is needed,
the time lire may be magnified to look at just one part. For instance, knowing

that you have a dentist's appointment on March 10 really is not accurate encuglhi.

Le magnify that day into a time line with 24 hours, and magnify each hour to

include 60 minutes. Then we can indicate that the appointment is at 10:45, ilarch 10.

If the tire line of the world was condensed onto a year calendar, with January 1
the beginning of the world, very primitive life would first appear in August, dino-
§aurs would appear December 17 and disappear December 26, and man would mske the
scene just before midnight, December 31.

The film, "Time: Lires and Events,' shows how time lines can be used to understand

the history of our werld. The film uses a time line of years to discuss the age of
the earth, of primitive plants and animals, of dinosaurs, and of man. It does not

explain how these ages are determined. Read Paper C, "Radioactive Dating," if you

wish to learn how ages of rocks ind foussils are measured.

STUDENT SELF-TEST

1) Use the time line below and indicate: (1) when the first signs of life
appeared on earth, and (2) when the early signs of corals, jellyfish, and
other simple animals appeared.

BILLIONS 5 4 3 2 1 Now
of years | 4 L | 1| _

2) On the time line used in question 1, indicate when most dinosaurs were alive.
3) What was the world like at the beginning of the time line in quescion 17

4) Use the new time line below to show vhen dinosaurs were comzton and when men
first appeared on earth.

MILLIONS 300 200 100 80 60 40 20 XNow
of years \__ [ 11 L1 i j

—

5) Uhat do you think was living on land at the beginning of the time line in
question number 4?7 Give your best guess.

6) !Mc.t of the fossils left by early man could be located somevhere on the time
line below. Indicate on this line when fossil skeletons very much like our
own first appeared.

THOUSANDS 500 400 o0 200 100 50 Now
of years | _ y b { | C 1.

7) 1f the tire line in question 6 was half a foot long, how long would it need to
extend to include the history of dinosaurs (200 willion years ago)? How long
vould it need to be to include the history of our earth (5 billion years ago)?
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Behavioral
Objective
"umbers Torics and Concepts
4 Students shall be able to select a time linz of the earth
showinp the relative positions of dinosaurs and primitive
ocean life.
5 Students shall be able to select the correct relationship
between the span of man's existence and that of the world.
6 Students shall be able to select the best method for
accurately measuring the age of a fossil.
7. Students shall indicate that climates and land forms
undergo continuous modification over lonps periods of time.
35 Students shall select the class of modern animals most

like the first vertebrates that left fossil remains.

Teacher Supsestions
Nuplicate page B-3 and give copies to each student before using the film.
Pefore showine the film, place this chart on the chalk board.
First Ividence of I'xistence

Primitive Alqae

foral, Jellyfish, Trilobites
Ninosaurs in water

Peak dinosaur population
Most dinosaurs extinct
ileanderthal tlan

Cro-'lagnon "{an

First pyramids

Shotr the film until the time two billion years apo has Leen discussed. Stop
the film. Ask the review questions below.

" 1) then did the first algae appear?

Ansver:
Fill in the time in full on the chart. (2,000,000,000 years)

2) that was the vorld doing during the previous 3 billion years?

Answver:
Cooling down, forming ocears, and accumulating orpanic chemicals produced by
combinations of lightning, ultraviolet light, and the gases in our air.
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STUDFNT SFLF-TEST

1) Use the time line below and indicate: (1) when the first siens of life
appeared on earth, and (2) when the early siens of corals, jellyfish, and
other simple animals appeared.

BILLIOMS 5 . 4 3 2 1 Now
of years i i 1 i |

2) On the time line used in question 1, indicate when most dinosaurs were alive.

3) Vhat was the world like at the bepinnine of the time line in question 1?

4) Use the new time line below to show when dinosaurs were common and when men
first apprared on earth.

MILLIONS 300 200 100 80 0 40 20 How
of years | ! T N

5) 'hat do you think was living on land at the beginning of the time line in
question number 4? Give your best guess.

6) Most of the fossils left by early man could be locater somewhere on the time
line below. Indicate on this line when fossil skeletons very much like our
own first appeared,

TI'OUSANDS 500 400 30n 200 100 50 Mow
of years | | { | | | |

7) 1If the time line in question 6 was half a foot long, how long would it need to
extend to include the history of dinosaurs (200 million years ago)? Eow long
would it need to be to include the history of our earth (5 billion years ago)?
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Let the film run through the summary of man's history, then fill in these dates:
1) Yeanderthal man appeared about 50,70 years ago.

2) Cro-Mapnon man, who was very much like us, appeared during the last ice ages -
between 20,000 and 30,000 years afo.

3) The first pyramids vere built about 5,000 years ago.

The rest of the film contains a one-minute summary of U. S. history, & population
erowth curve for mankind, and a eeneral surmary of the film. You may wish to turn
off the sound and light, and run the film on through while students work on the
student gelf-test with this film.

Ansvers - Student Self-Test Questions

Asl. each student to answer these questions on the separate sheet of paper, then
grade them in class. These may be easily graded in class if you malke the three
time lines on the board, and £fill in pertinent points as shown in the answers below.

0 1. tise the time line helow and indicate: 1) when the first signs of life
appeared on earth, and 2) vhen the early signs of cc~-1s, jellyfish, and
other simple animals aprpeared.

A Billions 5 4 3 2 1 tow

of years | | 1 | ‘ | i
X X
Primitive cells Primitive corals,
in water Jellyfish, trilo-

bites abundant
Q 2. On the time line used in question 1, indicate when most dinosaurs vere alive.

A Billions 5 4 3 2 1 Mow
of years | ] ! ! { ;
Dinosaurs alive from
200 millior - 60 million
years ago

0 3. "“hat was the world like at the becinning of the time line in question 1%
A The world was a vast collection of molten rock and gases.

Q 4. Use the time line below to show vhen dinosaurs were cormon and when men first
appeared on earth.

A "illions 309 200 100 80 60 49 20 Mow
of years , ! N |
XXXXXXXXICIX LKL XXXKXKXXIXNAK X
Dinosaurs an
Appeared

“lote that the exact times vary fror book to book. These times are listed
accordire to the film, 1lMost recent texts show dinosaurs becoming common
¢ about 225 million years ago. .
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0 5. that do you think was living on land at the beginning of the time line in -
question number 4? Give your best puess.

A Land plants were common 300 million years apo. Primitive amphibians and
small rertiles ware beginning to move onto land.

NOTE - The answer to this question was not given in the film - it is a
question to encourage students to think and to note the differences between
time lines.

lige this opportunity to point out that dinosaurs (and other organisms) do
not appear spontaneously, but have ancestors. Dinosaur ancestors include
the primitive amphibian which lived 300 million years ago and primitive
fish, vhich trace their origin back 500 million years.

If students question how life beran, refer them to the worls of A, I. Oparin
and Stanley Miller. Brief Adescriptions of the conditions required .for
ablogenesis are contained in most biology text books.

1f students ask how the ares of fossils are determined, use the opportunity
to introduce Paper C, "Madioactive Dating.”

Q 6. I'ost of the fossils left by early man could be located somewhere on the
time line below. Indicate on this line when fossil skeletons very much
1ike our own first appeared.

A Thousands of 500 400 300 200 100 50 Mow
years ago L | i l | | |
XX
Cro-t'agnon
an

0 7. 1If the time line in question 6 was half a foot long, how lons would it need
to extend to include the history of dinosaurs (200 million years apo)?
fow long would it need to be to include the history of our earth
(5 billion years agro)?

A 200 feet (one-half million = one-half foot, 200 million = 200 feet) for the
l.istory of dinosaurs.

5,000 feet (one~half million = one-half foot, 5 billion = 5,000 million)
for the history of our earth.

In other words, human history occupies less than one inch of a time line
nearly one mile long for the earth.
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Radioactive Dating (Optional)

ifaterials are radioactive if their atoms break up and release radioactive particles,
such as alpha and beta rays. All rocks (and you, for that matter) contain small
amounts of several different kinds of radioactive chemicals. !Newly formed rocks
and living bodies contain more radioactive atoms than old rocks and fossils. This
happens because the radioactive atoms gradually break up and leave behind smaller
atoms which are not radioactive. The ages of most important fossils and rocks are
measured by comparing the amounts of certain radioactive and nonradioactive
chemicals in the fossil or rock.

Radioactive materials contain atoms which break up at a steady rate. For instance,

one pound of carbon 14 would turn into one-half pound of carbon 14 after only 5,730

years., One pound of pottassium 40 would become one-half pound in 1.3 billion

years. Every radioactive material breaks up at a steady and measurable rate. Each

radioactive atom that breaks up produces a radioactive ray that machines, such as

a geiger counter, can detect. Since a pound of any chemical contains over a trillion
billion atoms, the radioactivity of even materials which break up very, very slowly

can be measured, for at least a few of the trillions of atoms will split and release
a radioactive ray.

The age of rocks over a billion years old can be measured by comparing the amount
of potassium 40 with the chemical it will become when it breaks up - argon 40,
Argon is a very rare gas which would not normally be found in rocks. Potassium

is a chemical that is usually found in rocks. If equal amounts of potassium 40

and argon 40 are found in a rock, then the rock must be about 1.3 billion years
old, since half of its potassium 40 has broken up to produce argon 40. If more, or

less argon 40 is present, the age can be calculated from the ratio of pottassium
to argon.

Rocks less than 70,000 years old can be dated by measuring the amount of radioactive
carbon 14 and comparing it with the quantity of carbon 12 in the rock. iewer rocks
have more radioactive carbon 14. Rocks of other ages can be dated using other
radioactive elements, such as uranium 234, beryllium-10, and so or.

As scientists have created better machines for measuring exact amounts of different
chemicals, the ages of rocks and fossils have become more accurate. Dates measured
today are much more accurate than many determined just 10 years ago, and we will
continue to improve our knowledge for years to come.

STUDENT SELF-TEST

1) VWhat radioactive chemical would you use to measure the age of very, very old
rocks?

2) Uhat radioactive chemical would you use to measure the age of a mummy in a
pyramid?

3) Vould old or new rocks produced by volcanoes have more argon 40?
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Behavioral
Objective
Mumber Topics and Concepts
6 Students should be able to select the best method for

measuring the age of a fossil.
Teacher Sugcestions
Use this paper as a quick review of radioactive dating procedures if you wish.

If the class discusses the Self-Test Questions, and you field their questions
about radinactive dating, the behavioral objective should be met.

Answers - Student Self-Test Questions

0 1. What radioactive chemicals would you use to :neasure the are of very,
very old rocks?

A Potassium 40 content would be the radioactive material of choice.

0 2, 1hat radioactive chemical would you use to measure the age of a
nummy in a pyramid?

A Carbon 14 could give a good age at this time period (5,079 years ago).

0 3. Would old or new rccks produced by volcanoes have more argon 40?

A 0ld rocks should have more arpon 40, since their potassium 40 would
have decayed to a much larger extent, trapping argon 40 in the rocls.

Argon 49 produced in the earth's core would be lost from molten lava
when exposed to air, leaving little argon 40 in new volcanic rocks.
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Tre Changing Earth

This raper will .discuss changes in North America’s land, animaig, :?gtgi;nts
during the last 600 millish year<. On a time 1§ne of the eart : imalliif'
600imillion years is not very l.ng, but most changes in Plant.an :n e withe
pccurred during this time. As this period begins, there .are no a? ma
backbones and no land plants in the world. ° - - JEETN

Cambrian Period

During the Cambrian period, 600 million
years apo, there were no land plants or
animals (at least we can find no fussil
evidence of their existence),

The oceans had abundant life and fossil
remains of algae, corals, jellyfish, and
trilobites were common. By carefully
marking the location of rocks containing
Cambrian fossils, men have constructed

a map of North America as it probably
looked 610 million vears ago.

Figure 1. MNorth American land

During the next 100 million years, these Boundaries during
land forms would chanpe drastically as Early Cambrian. (The
the continent produced new mountains, dotted outline in-
and massive areas of land changed elevation. dicates present North

American boundaries.)

Nrdovician Period
(500 *ti1lion Years Ago)

Fossils found in rocks from the Ordovi -~
cian Period indicate that very primitive
land plants may have appeared along the
oceans' edge. However, nearly all life
of this period was stilil found in the
oceans. Alrae were beginning to take
complicated forms, and the first very
primitive fish were apnearing,

Figure 2. North American Bound-
aries 500 million
years agn,
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Silurian and Devonfsan Periods
(400 :fillion Years Ago)

During the next 100 million years, .orth
America continued to change its ocean
boundaries, as land further to the north
rose in relation to the land to the
south. The climate of this land was
much warmer then than now. Ilany
scientists feel that the North Pole of
today must have faced the sun more
directly then, so that the climate in
the northern henisphere was warmer.

‘In any case, during this time the oceans
produced sharks, new kinds of alzae, and
sea lilies. On land, amphibians, trees
with cones (conifers), and insects were Figure 3. Morth American Boundaries
leaving increasing numbers of fossils. 400 Million Years Ago

Mississippian and Pennsylvanian Periods
(300 Million Years Ago)

The llississippian and Pennsylvanian
Periods found tremendous swamps of .
conifer trees, mosses, insects, amphibians,
and early reptiles. During this time,

the Pennsylvania coal beds were formed,
and plants that would produce our oil .
were being buried under water. 1tost of .
the available land area was filled with |,
forests. ' B

‘The ocean continued to be populated with
sharks, primitive fish, sea lilies, and
trilobites much like those found 300
million years carlier.

The limestone rocks in eastern Kansas
were deposited during these periods.

Figure 4. lorth American Boundaries
300 Million Years Ago
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Permian and Triassic Periods
(200 Million Years Ago)

During the next 100 million years, the clinate

of the northern hemisphere continued to
be warmer and moister than today.

’ls\‘ -.', "
)

A land bridze connected the lorth
American and Curopean continents during |:
this time. Plants and animals from both %
continents used this bridrfe to reach new
lands. These invasions led to the ex-
tinction of many primitive plants,
insects, and amphibians by fitter species
that had developed in other lands.

Early reptiles were becoming more common,
narticularilv the g1 rin~ r-ntiles,
vhich left rany fossils. orifer
trees, with cones much like evergreens
today, were becoming the dominant tree
throughout the land.

Figure 5. ilorth American Boundaries
200 Million Years Ago

Jurassic and LEarly Cretacecus Periods
(100 MMillion Years Ago)

Jur continent vas divided Ly tl.e oceaun
durin~ the ne:t 120 nillion years. The
western portion was connected to Asia

by a land bridge, the eastern portion
extended far to the east, but was Cal
geparated from Europe during most of :

the 100 million years. ¥

During this time the first flowering
seed plents developed, the forests of
conifers shrunk, dinosaurs became the
dominant land animals, but primitive
birds and ::airmals were anpearin~. Rocks
from these time periods indicate that our
continent had a great variety of plants,

animals, and landscapes. Fipure 6. ‘'lorth American Boundaries
100 Million Years Ago
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Late Cretaceous and Tertiary Periods
(100 ‘11lion to 2 :!illion Years Ago)

The climate of Horth America has cooled during the last 100 millinn years. llearly
all animals aud plants of the earlier periods became extinct. Mammals and birds,
much like those today, adapted to the changing climate and helped eliminate the
dinosaurs. As the two parts of HNorth America were rejoined, many kinds of animals
and plants from both parts lost the battle for survival. In short, this period
saw much upheaval and chaos as climate, landscape, plants, and animals changed
drastically in only 98 million years.

Quaternary Period

(2 Million Years to Mow) ;

The final period in the earth's geologic clock is the Quateraary. It has barely
begun, but change has happened at an ever-quickaning pace. The ice ages began

and retreated only 10,000 years ago. Land bridges between Horth and South America
caused thousands of species of primitive South American animals to die as more
advanced animals from the north moved south below the glaciers. A new marmal,
man, appeared during the last half-million years. This new species has turned
forests and deserts to prairies, and nearly every plant and animal still living is
being tested, examined, encouraged, or discouraged by this new mammal.

STUDEUT SELF-TEST

1) Over the last 600 million years, which of the points on the map of the Horth
American continent would have been under water the most? Which one would
have been under water the least?

; @
Y,

<

2) List at least two ways that changing land elevations have affected the plants
and animals living on our continent.
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3) Match the plants and animals with the appearance of their first fossils on the
time line below. The letters on the time line indicate when a new plant or
animal appeared.

liilllions
of Years
- 600
1, ~
Marine Algae b ; .
Reptiles —+-- 500 [p.
Insgects ¢ Ce
Man 400 fd.
Birds d : e.
e
Amphibians f if.
=t 300 -
Fish S,
-4
Jellyfish h.
Conifer Trees T~ 200 i.
Flowering Seed Plants bl.
iiammals ~*—BIOO— k.
i
]
k
-+ How

4) Over the last 490 million years, there have been thousands of specles of
amphibians and conifer trees. What has happened to most of those species?
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Behavioral
Objective
tlumber Topics and Concepts
4 Students shall select a time line of the earth showing the

relative positions of dinosaurs and primitive ocean life.

5 Students shall select the correct relationship between the
duration of man's existence and that of the world.

7 Students should indicate that climates and land forms undergo
continuous but slow modification.

8 - Given a hypothetical problem, students should indicate
that the populations of animals and plants on either side
of a new land bridge will undergo change.

9 Studehta shall be able to select the sequence of appearance
for classes of the vertebrate animals,

10 | Students shall be able to apply the concept ''the normal
fate for most species is extinction,” to a particular problem.

1 Given a series of graphs, students shall be able to select
the one indicating an increasing diversity of animal and
plant species in the world in recent eras.

Teacher Suggestions

Use this paper in conjunction with the film “Earth Science: Parade of Ancient
Life.’ Use, but do not stress, the names of the periods as you discuss the
changes with the class. The topics above indicate the primary thrust of this
paper.

Answers - Student Self-Test Questions
Q 1. Over the last 600 million years, which of the points on the map of the
Horth American continent would have been under water the most? Which one
would have been under water the least?

A Point two, over the Rocky llountains and Western Kansas, has been below sea
level much of the last G600 million years.

Point one, in upper Canada, has leen above sea level rost of the. last
6NN million.years. '

Points three and four have had varied histories of subnergence and erergence
from our oceans.

0 2. List at least two ways that chanping land elevations have affected the plants
and animals living on our continent.

A 1) Increasing elevations have chanped climates, which have placed stress
on animal and plant populations. Mountains cause changing wind and
moisture patterns in surrounding lands and can place barriers to

l seasonal migration. These changes in weather and migration will isolate

Eﬂ{l(: some animals from others and may cause new species to develop and old

Anan &b Ada
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Land bridges formed between isolated bodies of land will drastically
affect plants and animals on both sides of the bridge. As organisms
with strong adaptive advantages from one area enter a new area, they
may undergo a population explosion due to rich, new food supplies and
lack of effective native predators.

The shifting ocean floor has created and broken land bridges between
tlorth America and Europe, Asia, and South America. In comparatively
recent times, mammals from ‘lorth America caused the extinction of many
marsupials in South America. Within the last 20,000 years humans
crossed into lorth America and promptly encouraged the «stinction of
elephants, giant bison, and horses in llorth America.

The population explosions of Starlings, House Sparrows, and Gypsy
lioths are examples of animals brought to the United States by an
artificial land bridge (man's ships). A natural land bridge between
Africa and Australia would probably cause the elinination of almost
all marsupials in Australia.

Q 3. 1Match the times that animels and plants first appeared with the letters

on

A 'a.
[b.

.
2.
e

:.

h.
i.

13

k.

the time line below.
ifarine Algae Yillions
Jellyfish of Years
Fish 7*600
Amphibians a -
Insects b
Conifer Trees
-+ 500
Reptiles
c
Pirds
iifammals -+ 400
Flowering Seed Plants d
e
Man f
-+ 300
1 201
. —+ 100
h
i
h|
k

" How

MOTF: The bracketed sets of animals and plants appeared in about the same
period of time, so students should not be c¢xpected to differentiate
the sequence within braclets.




‘fodule: 5

YOTE .

Teacher
Paper D
Page 8

Penind students that this time line represents only last 1/8th of

the world's total time line. If the time line of the earth was one

year long this chart would only cover the period from Moverber 17
to December 31.

fver the last 40N million years, there have been thousands of species of
amphibians and conifer trees. hat has happened to most of those species?

'lost species have become extinct, either because they were unable to
adapt and died, or they did adapt and became a new species.

MOTT:

‘lany students repard eatinction as meanine that the last animal
of the species dies and leaves no offspring. This is, of course,
true for some animals and plants such as most dinosaurs, the
passenger pigeon and the dodo bird.

The much more common case is that the species change so much that
scientists call it a new species. Students are familiar with

the continuous appearance of new "strains” of flu viruses. These

nev strains could be called new species, irn that their characteristics
are quite different from the parent strain.

e have had ever increasing numbers of species appear as older
species developed into several species in different areas. This
topic will be developed in more depth with Paper !f.




fodule: 5 Paper E

Page 1
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The Parade of Ancient Life

Paper D, 'Changing Earth," gave a quick summary of how land, animal, and plant
forms changed as the earth moved through its most recent periods. The film, Earth
Science: Parade of Ancient Life," illustrates the changes in living organisms in
more detail. '

A new type of graph will be used in this film, and a quick explanation may help you
understand the film and the questions which follow.

The width of each of the Number of Humans
shaded areas on the graph Time New Yor Kangae riz
to the right indicates 'ﬁf73§7k T e -4 X
the number of humans alive [1900-present f
during each period of time.
The wider areas have more [1800-1899
humans. In Antarctic,
humans only recently 1700-1799
arrived and stayed.
1600-1699
Craphs of different
animal and plant species 1500-1599 u i
can also be made, with

eras and periods on the

verticle scale, and the

varying number of living species on the horizontal scale. Notice that, just as
different humans live in different centuries, very different species also live
and die as time moves along.

STUDENT SELF-TEST

On a copy of the chart below, draw and label graphs to indicate the number of
species of living organisms during the different eras for dinosaurs, mammals,
flovering plants, and conifer plants., Paper D, and the graph on question 2,
should help you answer this question. A graph of the bird population is given
as an example,

Era Period Number of Species of Living Orr~anisms
o 2 Quaternary o,
9 .
é Cenozoic
w10 Tertiary
S
M
#4130 Cretaceous
@
_§175 ‘lesozoic Jurassic
v
8225 Triassic
9245 Permian
> 305 Pennsyl-
- vanian
‘| w350 Paleozoic | iississippian
g410 Devonian
r. 430 Silurian
o |%500 Ordovician
ERICI= 600 Cambrian
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The chart belov shows three things: 1) the relationships between different
classes of backboned animals, 2) the relative population sizes of the classes,

and 3) the times that animals in thp classes became cormon.
Primitive

)
"~ Pigh Sharks Bony Fish EE Neptiles
(' e ‘-s .—-""‘-'A' Rt ] o — --i——-—.\
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A il
g 3
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Palcozoic’
e
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5

o
15 1
~ |
500 & !
1
|
|
610 |

2. lhat has happened to 99.99% of the species which 1lived 100 million years ago?

3. 'Mhat three classes of animals showed the largest increase during the Cenozoic
Era?
4, TFill in the diagram below to show the sequence of evolution for mammals, fish,
amphibians, birds, and reptiles. N
e N = o
N
5.

‘Thich of the three eras had (or has) animals that show the greatest differences
in bodv build, internal organs, reproduction methods, skin covering, and so on?

6. 'y are fossils of land animals so rare?

7. ‘'lost of the energy found in the coal, oil, and cas used today was stored during
vhich era? that organisme were resnon:ible for making these fossil fuels?

8. The earth's timeline is showm below. Darken the portion of this timeline which
corresponds to the time shown on the large chart above,

‘Millions
of .years | 4 | | R
Q - 5,000 14,000 13,000 12,000 1,000 500 Inow
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Behavioral
Nbjective
‘umbher Topics and Concepts
4 Students shall select . a time line of the earth showing the
relative positions of dinosaurs and primitive ocean life.
5 Students shall select the correct relationship between the
duration of man's existence and that of the world.
o Students shall be able to select the sequence of appearance
for classes of the vertebrate animals,

10 Students shall be able to apply the concept ‘‘the normal fate
for most species is extinction," to a particular problem.

11 Civen a series of graphs, students shall he able to select
the one indicating an increasing diversity of animal and
plant gpecies in recent eras.

12 Students shall indicate that many animal and plant species
-probably left no fossil record.

13 Students shall indicate that much of the energy we use today
was stored millions of years apo by plants.

35 Students shall select the family of modern animals most like

the first vertebrates that left fossil remains.

Teacher Suggestions

Before shoving the film, have students read the introduction on Faver E. Discuss
the interpretation .of the multiple-population charts. Stress the rclative, not
absolute, nature of the widths used on the various graphs.

Begin showing the film Earth Science: Parade of Ancient Life, and allow it to run

until the following chart for Trilobites first appears. Stop the filrm and ask the
review questions below. :

e an—-

Trilobites

1. The filr mentions that most fossils are found in sedimentary rocks. What are
sedimentary rocks? 'y are fossils located in them?

Ansver: Sedimentary rocks are formed from sand, mud, or dead bodies of millions of
small animals and plants. Tossils may be formed when an orpanism, or parts of
an orpanism are buried in the sedirments.

2. Hov many land animals livins today t'ill becore fossils?

Answer: ‘'ery, very few. - Most animals £+ .-.ten and/or decayed before beinp buried
by sediment.

3. Trilobites are Arthropods. 'hat are Arthropods?

*
Q
I

IER\ﬂj°r: Sepmented animals with hard exteriors, such as lobsters, crayfish, insects,

centipedes, and spiders.

IToxt Provided by ERIC




Hodule: 5 BEST COPY AVAILABLE Teacher

Paper L
Page 4

Student Self-Test -

1. On a cony of the chart below, draw and label graphs to indicate the number of
species of living orranisms during the different eras for dinosaurs, mammals,
flovering plants, and conifer plants., Paper D, and the graph on pave E-2,
should help you answer this question. A graph of the bird population is piven
as an example,

Tra Period Mumber of Species of Living Organisms
2 . Nuaternary G 'ﬁy
g .
& Cenozoic 8
=70 Tertiary
3 |
; |
s 130 , Cretaceous
0
g 175 itesozoic ! Jurassic
L) "
@ 225 , Triassic
9 245 41 Permian
» 305 ; Pennsyl-
“ ! vanian
" 350 Paleozoic | Mississippian
€ 410 Devonian
ha 430 ! Silurian !
= 500 , Ordovician
¥ 600 : Cambrian '

2, VWhat has happened to 99.997 of the species which lived 100 million years ago?

3. Vhat three classes of animals showed the larpest increase durins the Cenozoic
“ral

4. Fill in the diaecram below to show the seauence of evolution for mammals, fish,
amphibians, birds,. and reptiles. ;;;

N o0
- 7 = |

5. Vhich of the three eras had (or has) animals that chow the greatest differences
in body luild, internal orcans, reproduction methods, skin covering, and so on?

6. Why are fossils of land animals so rare?

7. Wgst of the fnergy found in the coal, oil, and gas used today was stored durine
vhich ern? 'that orpanisna vere resporsible for making these fossil fuels?

8. The earth's time line is shotn below. Tarken the protion of this time line
wkich corresnonds to the time sho"= on the lar~c chart alove.

‘fillions | | | | | l ’
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4. Point out the chart on question one in the student self-test for this paper.
Ask the students to name the periods in the early part c¢f the Paleozoic Fra.

Ansvwer: NDevonian, Silurian, Ordovician, and Cambrian.

5. Turn on the projector, btut use the ' still” l:nob to hold the chart of the Trilobite
population on the screen. Fxplain that the number of animals is based on esti-
mates made from the number of fossils discovered in rocks of the various periods.

Ask the question: “Uould you find more Trilobites in the Ordovician or
Pennsylvanian rocks?”’ Wait until students look up the answers so that they will
become familiar with the lables of the various periods.

Angver: AOrdovician
6. Before nroceedin~ with the show, point out that the rocks around Topeka were
deposited during the Pennsylvanian Period. The fossils which will ke showm

for the rest of the Paleozoic Fra can be found in limestone around Topeka.

JI0TE:  Runnine the film in reverse momentarily before continuing through the
film will enable students to pick up the thrust of the film when it was stopped.

Stop the film vhen it bepins to introduce the 'esozoic Fra using the time line
berinning 240 years apo and ending 70 million years apo.

Ag!" the students these questions:
1. Yow did the l'inds of animals with backbones chanpe during the Paleozoic Fra?

Ansver: Figh developed. Some of these fish developed lunfs and primitive legs.
Trom these fish, amphihiana developed. At the end of the era, many f£ish, lung
fish, and amphibians were livins.

2. FHow did plant life change durine this era?

Answer: Primitive alpae developed into more complex seaweeds. Some of this seaweed
developed the ahility to live alone the water's edce where they were alternately
covere! by water and air. Ry the end of the Paleozoic, sorme of these plants
had develovmed into the Aense everereen swamps which made most of the coal and
oil we use today. '

3. How did plants of the Paleozoic Fra influence the lives we lead today?

Answer: Coal, oil, and natural pas are all created from dead plant hodies from
the Paleozoic Fra.

4. t'hich of the organisms to be graphed on question one appeared during the
Paleczoic "ra?

Angver: VYave students indicate that conifers appeared in the Devonian and‘their
porulation swelled throuchout the Paleozoic.
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Stop the film after reaching the introduction to the Cenozoic Era. Ask these
questions at this point.

1. Vow did backboned anirals change during the Mesozoic Fra?

Answer: Some amphibhians developed into reptiles. Some reptiles developed into
primitive birds and mammals. At the conclusion of this era, fish, amphibians,
reptiles, marmals, and birds were all common.

2. 'hat types of reptiles lived during the Mesozoic Era?

Answver: DNinosaurs lived on land and in the water. Some reptiles could fly. In
addition, reptiles like those living today lived at this time. These included
snakes, turtles, and crocodiles.

3. Uhat chanres occurred in plants during this era?

Answer: The everpreens were largely replaced by flowering plants by ‘the end of the
Jlesozoic.

Finish the film, then use these aquestions to review the Cenozoic Era.
1. VYhat changes occurred in backboned animals during the Cenozoic Fra?

Ansver: ‘fost reptiles disappeared, modern birds and mammals appeared, and man
appeared very late in the era. Although the film did not mention this, most
modern bony fish first apneared during the Cenozoic.

2. %Yhat has happened to most species of animals and plants that have lived on
earth?

Answer®: Most species have either made such extensive adaptations that they became
nev species, or all members of the non-adapting species died. In either case,
most species existing more than a rillion years apo are now ertinct.

Pilling out the worksheet: Fncourage s.udents to use Paper D and the chart on
page F-2 to construct their best visualization of the increasing and decreasing
plant and animal populations. This is the final paper dealing with paleontology,
and every student should master its objectives.
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Answers - Student Self-Test Questions

On a copy of the chart below, draw and label graphs to indicate the number

of living organisis during the different eras for dinosaurs, mammals, flowering
plants, and conifer plants. Paper D, and the graph on question 2 should help
you answer this question. A graph of the bird population is given as an
example.

Era Period : Number of Living Organisms _
2 Quatcrnary ‘ R .- TR
Cenozoic
70 Tertiary
\ “Birds
\ ammals
130 Cretaceous Flowering

Seed Plants
175 Mesozoic | Jurassic

Hillions of Years Since Periqd Began

225 Triassic

245 Permian

ns Pennsyl-
vanian

350 Paleozoic | Mississippian

410 Lavonian

430 . | Silurian

500 Ordovician

600 Cambrian

What happened to 99.097 of the species which lived 100 million years ago?

Mogt species became extinct throu~h fiailure to adapt to changine conditions
or through successful but major adaptations which changed the species.

What three classes of animals showed the l.rgest increase during the Cenozoic
Era?

Birds, mammals, and bony fish.
Fill in the diegram below to show the sequence of evolution for mammals, fish,

amphibians, birds, and reptiles.
Hammals

“:siBirds

Thich cf the three eras had (or has) animals that show the greatest differences
in body build, internal organs, reproduction methods, skin covering, and so on?

The Cenoziic Era hus the most diverse group of animals. They range from the
giant whale and monitor lizards to the smallest minnows, insects, and snails.
Earlier eras may have had larger numbers of different kinds of reptiles, but
these were still just reptiles. The Cenozoic has reptiles, plus a tremendous
variety of birds, mammals, and the newly developed bony fish.
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f., Why are fossils of land animals so rare?

These animals are almost always eaten, rather than being buried under mud
or sand. '

7. Most of the energy found in'the coal, oil, and gas used today was stored during
which era? What organisms were responsible for making these fossil fuels?

The Paleozoic Era ‘wus responsible for most of our coal, although the Mesozoic
has produced some quanti ies. Trees, primarily conifers, were most responsible
for creating coal. Ocea’. growing plants seem more responsible for oil and gas
formations, althoush some debate still exists on this subject.

8. The earth's time line is shown below. Darken the portion of the time line
which corresponds to the time shown on the large chart above.

Millions | | 1 | | | X0
of years 15,000 i, 000 13,000 [2,000 11,000 [500 [How

Use this opportunity to re-emphasize the comparatively fast development of
prlant and animal life on earth. Very primitive life probably did not exist
until 2,000 million years ago, and land plants and animals did not exist until
Just 500 million years ago.
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The continents have risen, fallen, and drifted apart over the last billion
years. These shifts have dramatically chanped the climates throughout the
world. The changing climates encouraged the appearance of new gpecies and
disappearance of old species.

Today, we are working to control hurricanes, tornadoes, and rainfall. Ve
may also be changing the temperature of the entire planet as more and more
carbon dioxide pours into our air while jets scatter ice crystals hiph into
the atmosphere. Only our ancestors will know if man's present activities
are causing serious changes in the world's environment, for the chanpe will
be too slow to seriously bother our penerations.

The film, Oripins of Yeather, explains how weather is created in the earth's
atmosphere. The concepts shown have governed weather since the world's
oceans appeared. Contients have split, world temperatures have risen and

fallen, placiers have advanced and retreated, and warm fronts have always
met cold froats just as they do today.

Five general rules govern the climate of the North American Continent as
it is formed today:

1) Cold air masses are a-y, and tend to move south eastward., Yarm air masses
tend to move north eastward.

2) UYarm air masses move further north in the summer, cold fronts reach
further south in the winter.

3) VYarm, moist air forced high into the atmosphere cools, forms clouds, and
usually rains, or snows.

4) Yarm air rises and cools vhen meeting mountain ranges or cold air masses.
5) Air masses usually move along the routes shown€on the map below.

Student Self Test

1. The map of North America has the major
sources of warm and moist air -indicated. ‘5J
Four states are marked. Explain why A =
is warm and dry: B is cool and dry; C is
varm and moist; and D has weather which
changes quickly.

2. List at least five things that help cause
the weather patterns in Kansas.

3. How micht man chanpe the climate of the
entire world?

4. 'hich parts of mountains receive the most
moisture? (rhy?

43
5. During much of the last 600 million years, an arm of the ocey: has covered

Oklahoma, Colorado, and Vyoming. How would this water affect the weather in
lebraska and Iowa?

6. How will Kansas weather be chanped if land under the Gulf of Mexico rises
above sea level?
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Topics and Concepts

Students shall indicate that climates and land forms undergo
continuous, but slow modification.

Students shall indicate that warm air from the equator warms
the polar regions of the earth.

Students shall be able to select at least two of man's
activities which may affect the climate of our planet.

Students shall indicate that the middle latitudes of both
hemispheres have the most rapidly chanping weather patterns.

Students éhall indicate that as warm moist air is cooled
and thrust upward, cloud formation will occur.

Students éhall indicate that temperature, rainfall, history,
and human actions are the factors which most influence the
animal and plant 1life of today's world.

Students shall be ahle to select the source of most moisture
rec2ived in Kansas.

Teacher Suggestionb

This film is a fairly simple film,;but your teaching”can help'praient some crucial
concepts for understanding the life zones and weather conditions wé now find on

earth.

Allow the £ilm to run until reaching an animation sequence showing clouds
reflectine 1light from the sun during the day.

Stop the film when the picture below appears. Place the film on "still‘’ so that

the picture remains on the screen.

\

d

4
’

Discuss the review questions below.

1. that thinas are most important for causing weather on our planet?

Ansver: 1) The sun fives energy‘ 2) the atmosphera controls enerey distribution:
O and 3) the water and land ahsordb energy during the day and then release much
JERJS:of it during the night.

Full Tt Provided by ERIC.
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2. Can you think of ways that man is changine his atmosphere so that it may no
lonper work as shown in this f1ilm?

Answer® a) Our burning of fossil fuels has increased greatly the carbon dioxide
content in our air. This may affect the planet ir either of two ways:

1) It may help trap more heat in the atmosphere. (An increase of only
2 =~ 3° Pahrenheit in the world's average temperature would be enough
. to melt the Antarctica and the Arctic ice caps.)

2) The increasing temperature may put much more water vapor into the
air, causing more cloud cover throughout the world. This may act
to cool the planet by reflecting more heat from the earth. How much
it would cool the earth before cloud cover in the upper atmosphere
would disappear is uncertain. Some sclentists believe that the
world may warm temporarily, then cool and begin a new ice age. In
any case, we are changing the carbon dioxide content of the atmos-
phere, . and our ancestors over t'e next fetr thousand years will tell
us if we changed the temperature of the earth.

b) . Supersonic planes (such as the S.5.T.) and rockets which fly in the ,
upper layers of our atmosphere do cause two changes.

1) They burn up ozone, which is a special form of oxygen. Whether
oxyren from lower layers will move up and quickly turn into ozone,
we do not lknow.

2_ Their exhaust releases water that turns into ice crystals.

. Three possible results may occur from atmospheric.chanpes caused by high
altitude flights. If ozone decreases, as many scientists predict, this
will allow more ultraviolet rays to reach the earth from the sun.
Ultraviolet rays increase the mutations of cells, and would increase the
rate of adaptation for small organisms, while causing increasing skin
cancer in humans. If the ozone decreases, more heat energy from the
ultraviolet rays would reach -earth and cause warmer temperatures.

The increasine ice crystals will reflect more of the sun's enercy and
cool the earth.

Again, we cannot be sure of just what effect our burning more and more fuel
in the upper atmosphere will have on our planet. Whether increasing ice
crystals or decreasing ozone has the most effect, only our ancestors will
be able to say.

c) If we shoul -acome successful in controlling hurricanes, we may éHange
the distribucion of heat and moisture throughout the planet. The large
tropical storms serve as extremely important vehicles for moving heated
air from the tropics to the higher latitudes. (Kansas usually receives
rain within a few days of each tropical storm wvhich moves into the Gulf
States.) If these storms are effectively dissipated away from our
coasts, it may cause sever shifts in rainfall and temperature patterns
throughout the world.

Reverse the film momentarily so that students will be able to return to the thrust
of the film when it was interrupted.

Let the £film run as it explains how the warm equator air moves toward the poles; how
O _ the warm and ccld fronts meet in boundaries: and how the seasons cause shifts in the
-\l boundaries. -
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Stop the film after seasons are explained and when the map of North America is
superimposed over the rotating front lines. With the film on "still" use the
picture to review these concepts with the students.

1. Why doesn't the sun warm all parts of the earth equally?

Ansver:

Let students explain in their own words how the sun's rays are most concentrated
at the equator, then use this demonstration: Draw a small two-inch square on

a blank sheet of paper. Hold the paper about eight inches in front of the
projector lens with the square facing away from the projector and toward the
class. This should create a square of light that can be seen through the paper
by the class. Center the drawn square in the lighted area. Now turn the

paper to the left or right about 45°. This will cause the lighted square to
become a rectangle with its volume about doubled.

/

[—————-

= >

Ask the class which position allows the paper to receive the most light.
(Both papers receive the same amount of light--all that the bulb can make.)

Ask the class which positions allow the drawn square to receive the most
intense light (the first position provides the most intense light, since
the light is concentrated on a smaller area).

Ask the class which portion of our globe faces the sun like the first paper
position and which is like the second. (The first position represents the
equator, the second represents an area midway toward the poles.)

With the film on still, use the picture to review these concepts with the
students.

2. If the polar regions lose more heat than the sun provides during the year,
why don't the polar regions get colder and colder every year?

Answer’
Warm air from the equator flows north to warm the poles. The diagram on the
film indicates that warm fronts reach only partially toward the poles, but

in reality, some warmer air from areas to the south reach the North Pole at
all t‘mes of the year.

3. Which part of the world would have the most variable weather during most of
the year?

Answer:
The middle latitudes, such as the area covered by Kansas, will be receiving
variable weather at all times. Further to the south in our continent, the
weather will be variable mostly during the winter. Further to the north,

o the weather will be most variable during the summer, as front boundaries
FR]C shift with the seasons.

IToxt Provided by ERI
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4. On the average, which way do the fronts move over Inited States?

Answer: Toward the east. (Note: The reasons for the eastward movement over United
States is complicated, and involves factors ranpging from the wind deflection
caused by the Corinlis Effect to the cloclwise rotation of winds in a high.

If students are interested in pursuing this topic, the Golden Guide book
‘Heather" is available for classroom use from the Environmental Education office.

Reverse the film momentarily, then continue the film fo: about a minute.

[Then the animated sequence shows a cumulo-nimbus cloud producing lightnine and rain,
stop the film. ot

Ask these review questions.
1. What caused the formation of the rain clouds?

Answer: Warm moist air being thrust upward. The air cools as it rises. Cool air
cannon retain as much moisture, so clouds condense and precipitation may fall.

2. How misht mountains act like cold fronts to warm moist air?

Answer: The warm air rises and cools as it goes over a8 mountain. This causes the
air to lose much of its moisture to the upper portions of the mountain.

3. Would the east or west side of a mountain receive the most moisture?

Answer: The west side. The fronts move toward the east and would cool and lose
most of their moisture on the west,side of the mountain.

4., How much moisture does Kansas receive from the Pacific Ocean? Why?
Ansver: Very little moisture in Kansas comes directly from the Pacific. Most of

the moist Pacific air is cooled in the mountains of California and other costal
states. The air is dry as it moves on toward the east.

Finish running the film, and assign the student self-test questions.
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Answvers - Stﬁdent Self-Test Questions

Q 1. The map of ilorth America has the major sources of warm and moist air indicated.

A

2.

3.

5.

Four states are marked. Explain why A is warn and dry; B is cool and dry: C
is warm and moist: and D has weather which changes quiclkly.

The costal mountain ranges remove most available water from the moist air from
the Pacific Ocean. State "A" receives primarily dried cool air from over the
mountains and dry warm air from over Mexico.

State''B” is cool because of its MNorthern latitude. It is fairly dry because
the warm fronts from the south seldom reach that far north, and moist air from
the vest seldom makes it past two mountain ranges.

State'C” is fairly warm and moist because it receives frequent doses of warm,
moist air from the south. The cold fronts from the north release the moisture.

State ‘D' (and 'C", for that matter) have quite changeable weather because
they are at a latitude which experiences frequent visits from both cold and
warm fronts at all times of the year. The collisions of these fronts bring
on rapid weather changes.

List at least five things that help cause the veather patterns that Kansas
experiences.

1) The Sun, ?) The Atmosphere, 3) The Oceans and Land Massces, 4) The fact that
the equator faces the sun directly much of the year and the poles do not re-
ceive as much concentrated heat, leads to big temperature differences to the
north and south of us. 5) Varm, moist air moves north over us and cold air
moves south: this releases moisture when the fronts collide. 6) Most fronts
move east, so Lastern Kansas gets more moisture from the Gulf than does Western
Fansas. 7) Mountains to the west block moist Pacific air from reachine us.

How might man change the climate of the entire world?

By increasing the carbon dioxide content of the atmosphere, by removins ozone
from the upper atmosphere, by adding ice crystals to the upper atmosphere, and
by controlling hurricanes and typhons.

Vhich part of mountains receive the most moisture? Uhy?

The upper part on the west side. The higher the elevation, the cooler the air.
The cooler the air, the more moisture is released. The air tends to move east,

so the west side of the mountain will catch most of the moisture.

Durin® much of the last 60N million years, an arm of the ocean covered Oklahoma,
Colorado, and Vyoming. IHNow would this affect the weather in Mebraska and Iowa?

These states would receive much more moisture, since the easterly winds would
carry moist air over them from the ocean.

BHow will Fansas weather be changed if land under the Gulf of 'lexico rises above
sea level?

"e would become much drier, since moist air would seldom reach us from the

O west, south, north, or east.
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A Kansas Food lleb

This historical background of our continent and its weather patterns strongly
influence our present life. However, to really understand our environment, you
must also know what is eaten and what does the eating. In other words, you must
know the members of the natural food web.

Roles in lature
There are three basic roles organisms play in their environment:

Producers - All plants that can absorb the sun's energy and store it in their
bodies are producers. Their bodies provide food for consumers and decomposers.

Consumers - All animals and plants which must eat other orpanisms in order to live
are called consumers. Organisms which eat producers are first-order consumers.
Organisms which eat first—-order consumers are called second-order consumers, and
so on. The bodies of consumers provide food for higher-order consumers. Their
wastes provide food for decomposers.

Decomposers - are organisms that digest thc dead bodies and wastes of animals
and plants. The wastes of decomposers contain no energy useful to other animals.
This action of decomposers releases the minerals needed by producers.

First-0Order Second=0rder - Higher-Order
Producers—— Consumers—-——> Consumers —_ w

N

Decomrosers !T'

Figure 1: Summary of organisms' roles in their environment.

Sometimes, organisms can be fitted into simple food chains in their natural environ-
ment. For instance, snakes eat mice and mice eat grass roots and seeds. This makes
a simple food chain:

Grass —) llouse———) Snake

Usually, nature is not that simple. !Mice eat several kinds of plants; plants are
eaten by more than just mice; mice are eaten by more than just snakes; and snakes
eat more than just mice. In other words, many, many food chains exist in a natural
community. These many overlapping and interconnected food chains make up a food web.

Building a Kansas Food lleb

Your teacher will assipn you one or two organisms from the list below.

1) coyote 11) chickadee 21) bluebottle fly

2) mouse : 12) tapeworm 22) walnut tree

3) fungus 13) grasshopper 23) wvulture

4) grass 14) woodrat 24) Dbeaver

5) flea 15) bull snake 25) red fox

6) raccoon 16) oak tree 26) cottontail rabbit
7) buck brush 17) bacteria 27) chipmunk

€) squirrel 18) sow bug 23) beetle

9) earthworm 19) ring-necked snake 29) spider

I:Rdﬂ:red-tailed havk 20) skunk 30) 1louse

IToxt Provided by ERI
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Answer these four questions about your organism.
|) What does it eat?

2) What eats it?
3) What are three food chains it could appear in?

4) What roles does it play in the anvironment?

Biology books, encyclopedias, dictionaries, and outdoorsmen should be able to help
you answer these questions.

If your organism was a opossum, for instance, your answers should look like this:

1) What does it eat?

Mice, puffballs (a fungus), fleas, buck brush berries, young squirrels,
earthworms, chickadee eggs and young, grasshoppers, young bull snakes,
sow bugs, young cottontail rabbits, beetles, spiders, and lice.

2) that eats it?

Coyotes, fungus ipfections, fungus decomposers, fleas, tapeworms, bacterial
infections and bacteria decomposers, sow bugs (when the opossum dies),
bluebottle fly maggots (when the opossum dies), vultures (when the opossum
dies), red foxes, beetles (when the opossum dies), and lice.

3) What are three food chains it could appear in?

a) Buck Brush ——3 Opossum ——) Bluebottle Fly Maggote
b) Oak Trees ———3 Squirrels —— Opossum ————)Fungus
c) Grass Seeds —)Mouse «~)3ull Snake —) Opossum —wCoyote —)Tapeworm

4) What roles does it play in the environment?

The opossum is always a consumer. In the food chains above, it is a
first-order consumer in "a," a second-order consumer in "b," and a
third-order consumer in "c." After each of you have researched your
organisms, your class will build a food web for a Kansas community with
the information you and your classmates can provide.
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Behavioral
Objective
Numbers Topics and Concepts

18 Students shall he able to correctly label two common animals
and/or plants with the terms decomposer, consumer, or
producer.

19 Students shall be able to apply a correct set of labels to a
food chain containing producers, consumers, and decomposers.

20 Given a food chain, students shall be able to select a
population that would increase &g a result of another organ=-
ism's population decreasing within the food chain.

21 Given a food c:ain, students shall be able to apply the
concept "Producers supply more food than their consumers" to
select the population in the chain best able to feed large
numbers of animals.

44 Students shall be able to apply the concept "animal species

with high mortality rates tend to produce many young which
require little care” to a specific problenm.

Teacher Sucpestions

Use the discussion in the student paper as a brief review of food chains and food
webs. Two approaches may then be used with the student assignment for this paper.

Option A
Assign, or have each student select, an organism from the list in their paper, If
you have 20 students, assign the first 20 organisms. The list is set up to include
decomposers, producers, and different levels of consumers., llave the students answer
the four questions for their organist as best they can, and collect this assiznment
as homework.

If you have more than thirty students, add the organisms listed belovw.

31) Butterflies 36) Ragweed

32) Snail 37) Vvirus

33) Centipedes 38) Hickory Tree

34) Deer 39) Sapsucker

35) Termites 40) Rattlesnake
Option B

Duplicate page G-4, and assign one organism on the chart to each student. If students
connect lines to a dot about 0.5 cm into the circle (as done on the transparencies),
the connecting lines between all organisms will be more evident,

You should point out that all names indicate populations of organisms, so many arrows
may lead to or from the same name.

Followup Exercise
Tollowing discussion of the food webs and chains developed hy the students, use the
transparencies, inserted followine Paper P to show how a complete food web can he
h "0 from the partial information developed bv each person in the class.
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Food Web Exercise
1. Draw a line between the organism assigned to you and all organisms eating
and/or being eaten by it.
2.

In the middle of each line, place an arrow pointing toward the higher order
consumer. (sparrow—<-— seed) If the populations may use each other,

indicate with two arrows. (deer ——&— fungi)
Flies
Vulture 2 1 35 snakes
Grasshopper J — “—4-,‘~34 Termites
™33 Skunks

Sow Bug
32 Earthworms

31 Beavers

0 Buck Brush

-29 Raccoon

Fleas 8
8 Ragweed
Beetles
7 Red Fox
Sne‘ls 1
26 Deer

Grass 11
25 Squirrels

Hawks 1 p 24 Chipmunk

Bacteria 13 23 Chickadees

Mice 14 22 Rabbits

_.~121 spiders

Centipedes 15 ”,,/
%o Heod Rat

Jalnut Trees 16

Coyotes 17 18 19 Tageworm
Fungi
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Lay the nartial webs individuaily over the tase sheet to build the composite. While
doing this, use the following questions as a review.

3.

4.

5.

Neview Nuestions

Which of these organisms are first or second-order consumers? Producers?
Necomnosers? Test results indicate that many slow students cannot identify
comron orranisms by their roles in food webs. Ask these students to identify
the roles of prass, oak trees, foxes, rabbits, snal'es, fungi and so on.

Thich populations would increase and v+ich would decrease if mice, lice, hawks,

fores, or srass would diec? ‘iost students can use these concepts aasily, but the
slowest 25 percent have real troubles.

Are there more pounds of producers, first or second-order consumers in the food
web? -

Most students do not realize t' - the producers contain the most mass and energy
in any food chain. When piver.  .actical problem requirine selection of the
population best able to feed 1. , : rnumbers of consumers, first and second-order
consumers are usually selected. Review these concepts using many different
chains.

If you wanted to have a larpe population® would you be a first, second, or
third-order consumer?

Ansver: A first-order consumer. Point out that countries such as China and India

eat much more plant food and much less animal food than the United States. You
might also point out that most diets made from plants lack the quality protein
needed to develop full mental and physical capacities of the people. A quality
diet can be developed for humans from only plants, but it is quite difficult and
requires a wide variety of plants. Therefore, a population eating primarily

plants may be large, but the individuals may not be as healthy as those able to
eat more meat,

Vhich animals produce the highest number of young per parent each year?

Vork to help students realize that the hisher the mortality rate (the more
likely the animal will be eaten) the more young the average parent will produce.

Fow many children, will produce prandchildren for the average mouse, fly, oak
tree, and vulture?

The average 1. " 2r of reproducing children for most animals will be two. A
higher averase will result in population growth, a lower averace in decline, or
two will result in a stable population. “Most natural populations are fairly
stable. Predation, disease, adverse weather, and starvation wipe out most
younp, vhether one million or ten are produced each generation.

Oak trees (which may be self-fertilizins) asexual) or~anisms average only one
reproducing offspring per parent.
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You, or the students, m , question some of the lines on the five food webs. It
should he pointed out that the lines indicate not only the common interactions, but
also the possible interactions. For each of the five partial webs on the trans-
parencies, the questionable connections are indicated by number and explained.

" Partial Web - Oak trees (Transparency 1)

3) Grasshoppers will eat oak leaves.
4) Sow bugs eat decaying oak leaves.
S) Plant lice attack oak trees.

6) Oak Leaf Miners, and Tent Caterpillars are in the “butterfly’” sroups (they
are moths).

10) Some snails may eat foliage.

13) Bacteria acts as a disease on the tree and to help decompose the tree.
20) Woodrats eat acorns and some leaves.

22) Ratbits chew twigs and bark of young trees.

29) Tnaccoons will eat acorns.

33) Skunks will eat soft-skinned acorns.

Partial Web - Grass (Transparency 2)

1) Flies attackine wheat (a grass) include the 'lessian and Wheat Stem flies.
Many other flies attack the native 2rasses.

'S)  Plant lice eat many grasses.

6) Many caterpillars eat grasses.

23) Chickadees eat a few grass seeds.

33) Srunks 1y eat a few prass seeds, wheat, and corn.

34) Termites eat plant materials of all types in the forest litter.

Partial Yeb ~ Red Fox (Transparency 3)

1) TPly maggots eat dead foxes and screw worm: would invade wounds on a live fox.
6) Caterpillars are eaten by foxes.
8) Fleas parasitize foxes, and the foxes will occasionally catch and eat the flea.
9) Carrion beetles eat dead foxes, and foxes eat beetles.

17) Coyotes will kill foxes.

lijkj 25)  Youne squirrels, particularly ground squirrels, are eaten.
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Partial Veb - Rabbits (Transparency 4)

Fly magpots eat dead rabbits and screw worms infect wounds. Mosquitoes also
do their thine.

. Sow bups eat the decayed remains of rahbits.

Rabbits eat twigs and bark of youns trees, as well as the (softer) nuts.
Bacteria as a disease and decomposer affects rabbits.
Raccoon will eat young rabbits.

Rabbits eat twigs and bark of young trees, as well as fruit which falls to
the fround.

Young rabbits are eaten by skunks.
Young rabbits are eaten by snalkes.

Partial Web - Fungi (Transparency 5)

Hageots eat all mushrooms, puffballs, and mold found in decaying food.
Vultures eat funpgi in dead material.

Sow bucs eat mold on their normal food.

Beetles eat mold on their normal food.

Snails eat much decdaying plant material and its attached fungi.

Bacieria are Funpi, and they are brolken dovn and consumed by other forms of
funed.

Mice eat puffballs as well as fungi on seeds.
Deer actively search for puffballs and morels.

Skunks eat puffballs and fungi on their regular foods.
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Riomes in the United States

Just as we divide the United States up into cities and states, ecologists divide
the country into communities and biomes. Cormunities are made of plants and
animals which live topether in a natural area, such as a pond,.woodland, or even
a rotten log. All animals and plants in a community are members of its food web.
Biomes are larpe areas of land with similar kinds of communities throughout,

For instance, pond and forest communities are much alike in all states from
Missouri to New York. This is why eastern United States is classified as one
biome (the middle latitude deciduous forest biome).

What Causes Biomes?

Peonle vacationing in the United States often are surprised at the variety of
plants and animals found throughout our land. They seldom stop to ask why
those plants and animals live where they do.

'oisture patterns play an important role in drawing the boundaries for biomes.
Mountains collect much of the moisture blowing east from the Pacific Ocean. The
dry air movinp off the mountains causes deserts in Southwestern United States.
Dry prasslands over much of the middle third of the United States also arise
because of rountains to the west. Warm, moist air from the Gulf of Mexico
carries water north and east to provide most of Eastern United States with
moisture and a different biome,

Temperature also helns determine biome boundaries. An inch of moisture will
help plants more in a cool climate than in a warm area. Beautiful conifer
forests are found in Northern Canada where the days are never too hot.

Arizona, which receives almost the same moisture, has a desert biome because
its heat quickly evaporates the water.

The history of an area also helps deteruine the plants and animals which will
live in it. For instance, hemlocks grow in the cool coniferous forest biomes

of l‘aine, Oregon, China, and Japan. No hemlocks are found in the coniferous
forests of Russia, Europe, and Canada. Moles live in Eastern and Uestern United
States, but not in a 200 mile strip through Central United States.

The puzzle of why very similiar plants and animals grow in widely senacated
areas, but not in other areas with similiar climate is repeated tiiousands of
times in biomes across the world, To solve these puzzles, ecologist have
turned to fossil historv to learn the origin of the scattered communities.

A study of fossil history indicates that 200 million yvears apo (during the
Triassic Period) Horth America and Europe were joined together. A massive
coniferous forest covered Europe, Asia, and North America. As the continents
separ:nd, mountains rose, and weather patterns throughout the world changed,
ifost of the ancestors of today's hemlocks died. Today we find only a few
scattered ponulations of a family of trees which were once very, very common.
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Fossils of moles date back to early in the Tertiary Period, over 50 million
years ago. At that time, North America had no Rocky 'Mountains, and moles lived
throughout America. As time passed, the Rockies began to push higher and higher
until they created a barrier which no mole cou'd cross. The moles that continued
to live on either side of the mountains changed as millions of years passed.
Today moles of one genus live in the Pacific coast states and moles of several
different genera live from Kansas to the Atlantic Ocean. All moles belong to the

same family, and trace their origins back to the primitive moles living when the
Rocky Mountains were just hills.

A more recent cause of changes in biomes is man. Ve have nearly eliminated the
middle latitude deciduous forest which used to stretch from lMissouri to Mew York.
Ve have turned this biome into an artificial grassland biome. Hundreds of
animals such as the buffalo, elk, wolf, couger, and prairie dog have had their
populations severely reduced. In fact, our activities have changed the natural
populations of nearly every plant and animal in the United States. ifogt pop-

ulations have been partially replaced by domestic animals, plants, and imported
organisms such as starlings and dandelions.

Temperature, rainfall, and the history of an area determine the kinds of plants
and animals that could survive and reproduce under natural conditions. ‘lan is
deciding vhich organisms do survive. Vhether or not man is one of those animals
wvhich survives over the next million years is vet to be seen.

The map on pape three shows the major natural biomes of the United States. Use
this map to help answer the questions for this paper and the follotwring paners.

Student Self-Test

1) The United States has six major natural biomes. Uthich two have been changed
the most by man?

2) 'Yhich two biomes in the United States receive the most moisture?
Chy?

3) List four factors that strongly influence the kinds of animals ani plants
that can live in a particular area.
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Behavioral
Nbiective
“lumber Topics and Concepts

7 Students shall indicate that climates and land forms undergo
continuous, but slow modification.

8 Given a hypothetical problem, studerts shall indicate that
the animals and plants on both sides of a new land bridge
will undergo population changes.

10 Apply the concept, ''the normal fate for most species is
extinction,” to a specific problem,

22 Students shall be able to select temperature, rainfall,
history, and humans as the factors which most influence the
animal and plant life of today's world.

23 Students shall be ahle to select a probable food chain for
the middle latitude prassland, middle latitude deciduous
forest, or northern coniferous forest biomes.

37 Students shall be able to match a biome with adaptations
unique to the animals of that area.

39 Students shall be able to match a biome with three

adaptations unique to the plants of the area.
Teacher Suggestions.

This paper should serve as a quicl. review of the factors which influence where
animals and plants live. It should be used with Paper I, ‘‘Life Zones of the
Central Rockies."

By the conclusion of the module, students should be able to select common food
chains and adaptations for four biomes: middle latitude deciduous forests, middle
latitude prasslands, deserts, and the northern coniferous forests. However, these
hiomes will be developed in more detail in Paper I and on the field trip. Their
labels need not be stressed at this time.
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Answers - Student Self-Test Ouestions

The United States has six major natural biomes. Uhich two have been changed
the most by man?

lost of the middle latitude deciduous forest'biome has been destroyed and
turned into grasslands of wheat, corn, cotton, etc.

The middle latitude grassland has had extensive chanpes in the populations of
native plants and animals, but it remains a ''grassland" biome.

All other biomes have heen modified toward grassland and city habitats,
and students could legitimately defend any biome they choose, because man has
made extensive modifications in all.

thich two biomes in the United States receive the most moisture? 'hy?

The middle latitude deciduous forest and the northern coniferous forest in the
Yestern United States receive the mosu rainfall. oisture blowing east from
the Gulf of Mexico and the Pacific, water these areas. (The Chaparral biome
in Southern California receives very little rain during the summer due to
costal mountain ranges and prevailine winds in that area.)

List four factors that strongly influence the kinds of animals and plants that
can live in a particular area.

Moisture and temperature determine the kinds of animals and plants that could
live in an area. History determines the kinds of animals and plants that will
be 1iving in an area under natural conditions. Humans are playing an ever
bigrer role in determining if the animals and plants are allowed to live.
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Life Zones of the Central Rockies.

Manv different ccmmunities exist on a
mountain slope. Increasing elevation
results in cooler temperatures, higher
rainfall, and more intense sunlight.
These three factors create very different
climates for the plants and animals

found at each elevation. In the Rocky
Mountains, as one exauu',le,I increasing
eclevation by 1,000 brines an Pine-Transitition /)
average temperature decrease of 3°F, and ’
an increase of about 6 inches of moisture
yearly. Thus, a climb of 5,000 feet will Deciduous Forest
encounter cormunities living in very
different environments.

400 % { @ r.
Grassland g ﬂVI('éVP "?‘ . *} 2

Figure 1. Life zones of the Central
Rockies.

The mountain communities can be grouped into 1life zones which are much like the
larger biomes found throughout the world. As you view the film, Life Zones of the
Central Rockies match the mountain life zones with the biomes they resemble. 1In

addition, note the animals and plants found in each zone and construct sample food
chains for each zone.

Student Self-Test

1. List three factors which create the 1ife zones found at differant elevations
of a mountain.

2. What biome is found on the flatland below the Rocky Mountains?

3. Urite down two grassland food chains using animals and plants shown in the
film,

4. Make at least two food chains for the Pine ~ Transition Zone. Indicate which
organisms are producers, first and higher-order consumers in your chains.

5. Uhat kinds of animals are most likely to visit several life zones during the
year? ‘hy?

6. 'hat biome in the United States would be similar to the Pine - Transition and
Spruce - Fir Life Zone?

7. Uhat state would have a biome with weather similar to the Alpine - Arctic
Mountain Zones?

8. UVhich 1ife zone has the simplest food web?
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Rehavioral
Objective
NMumber Topics and Concepts

17 Students shall indicate that, as warm moist air is cooled
and thrust upward, cloud formation will occur.

18 : Students shall be alle to correctly label two common animals
and/or plants with the terms decomposer, consumer, or
producer.

19 Students shall be able toc apply a correct set of labels to a
food chain containine producers, consumers, and decomposers,

20 Given a food chain, students shall be able to select a
population that would increase as a result of a decrease in
another animal's population within the food chain.

23 Students shall be able to select a probable food chain for

the middle latitude srassland, middle latitude deciduous
forest, or northern coniferous forest biomes.

Teacher Suprrestions

Before showing the £film, have the students skim through the introductory paragraphs
and the self-test questions. FEach student should prepare to note the animals and
plants shown 1in the different life zones.

The film will first pive a general review of the four Mountain Life Zones. Stop it
after it shows barren snow-covered mountain neaks and before it begins discussing
the Grassland - Deciduous Forest Zore the second time.

Give the students a few minutes to answer question one, then call on several students
to give their answers,

Continue showing the film until it begins to introduce the Pine Transition Zone for
the second time. Stop the film once again, and give the students time to answer
questions two and three. Call cn several students to provide answers for their
questions, and make a food web on the hoard as surecested under the answer for
question three,

Continue the film until the discussion of the Pine - Transition Zone is finished.
Stop the film and allow the students to ans.’er questions four, five, and six.
Discuss the answers before continuing,

Finish showine the film, answer, and discuss questions seven and eight.
Answers - Student Self-Test Questions

Q 1. List three factors which create the life zones found at different elevations
of a mountain,

A Increasinc elevation will cause more moisture to fall and increasing elevation
will create colder temperatures and greater temperature extremes. Animals and
plants that could live in warmer or drier conditions will be eliminated and
replaced by orranisms adapted to colder, wetter conditions as elevations in-

O  crease. Increasing wind speed and increasing light intensity also influence
the types of orpanisms able to live at various elevations.
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Student Self-Test

List three factors vhich create the life zones found at different elevations
of a mountain,

a. h, c.

'"hat hiome is found on the flatland below the Rocky “ountain?

t'rite dovn two erassland fooAd chains usine arimals and plants shown in the film,

a.
b,

‘fa¥e at least two food chains for the Pine - Transition Zone. Indicate which
orcanisns are producers, first and hicher-order consumers in yvour chains.

a.

H.

. that Finds of animals are most lilely to visit several life zones during the

vear? '"Thy?

'That l}.iome in the United States would he similar to the Pine - Transition and
Spruce - Fir Life Zoncs?

that state would have a biome with weather similar to the Alpine ~ Arctic
“tountain Zones?

""hich 1ife zone has the sinplest food web? 'hy?
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Q 2. What biome is found on the flatland below the Tocky “lountains?
A Middle Latitude Grassland
Q 3. Write down two grassland food chains made of animals and plants shown in the
film. ,
A Use student food chains and suggestions to construct on the chalkboard a
food web, such as the one shown below.
Berry Bushes —> Grizzly Bear
Bison /
/ Prairie D083 3
Grass —3Y Ground Squirrels — Golden Eagle
\\—,;Jack Rabbits\‘?\ !
Pronghorng ————=- Coyotes
Trees—> Insects —— Flickers
Red-Tailed loodpeckers
Q 4. lake at least two food chains for the Pine - Transition Zone. Indicate which
organisms are producers, first and higher-arder consumers in your chains.
A Work to get simple and complicated food chains for this region, and have

students label each chain until most students can do one easily. Some sample
chains fkom the film are given below.

First-Order Second-Order Third-Order
Producers Consumer Congumer Consumer

Water Plants———— jioose

Canada Geese —) Coyotes
Bohemian Vlax Wings
Berry Plants”—{:-: Black Bears —) Fleas
* Mule Deer — lountain Lion >Vultures
Flowering Plants— Bees (Honey) - Black Bear
Insects —) Water Oozle
Grass ) Elk 3 lountain Lion~————Tapeworns

Before moving to the next question, ask the students what would happen to the
first-order consumer populations if the producers all died. Ask what would happen
to the first-order populations if the second-order consumers all died.

Q 5.

What kinds of animals are most likely to visit several life zones during the
year? Why?

1) Large first-order consumers looking for food, protection from winter
weather and from summer heat.

2) Large second-order consumers looking for the migrating first-order
consumers.
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Q 6. lhat biome in the United States would be similar to the Pine - Transition and
Spruce - Fir Life Zoncs?

A The middle latitude coniferous forest.

Q 7. What state would have a biome with weather similar to the Alpine - Arctic
lfountain Zone?

A The Tundra biome of Alaska would be similar, although there are quite
different animals, light patterns, and ground conditions in the two areas.

Q 8. Which life zone had the simplest food web?
A The Alpine - Arctic Zone. Point out that this means that animals in this zone

will undergo tremendous changes in populations from year to year, as first
and second order consumers get in and out of balance.
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Thy Do Communities Change?

Communities can change rapidly. Floods may kill trees and bury grass under mud.
Fire may destroy forests, and erosion may destroy surface and soil communities.

Humans destroy natural communities as roads are built, soil is plowed, and trees
are cut.

Communities may also change slowly. Ponds fill with silt, and marsh communities
replace pond communities. Lichens and moss break-down rock to form soil. New
soil allows the growth of grass which replaces the moss and lichens. Forests of

elms are replaced by vaks. The slow changing of communities is called ecological
succession.

Ecological succession may occur in two or three years, as when sunflowers and
ragweeds prowing on disturbed soil are replaced by grasses. Succession may occur
over thousands of years as large lakes fill, marshes develop and are replaced by
forests. In each case, the species which are successful create an environment
which allows competitors to become more successful and to replace the original
community. For instance, marsh plants create so much material that the marsh fills
and is destroyed. The eventual result of all ecological succession is a climax

community which will remain stable under natural conditions for tens of thousands
of years.

The climax community of western Kansas is a short grass prairie. The grasses of
the prairie are able to reproduce and keep competitors from invading. In a
similiar way the climax community of north-eastern Kansas is an Oak-Hickory forest
which is able to thrive and reproduce for thousand of years without major change.

Sand Dune to Forest: Fcological Succession is a film about a type succession not

found in Kansas, However, the forces that cause succession are the same wherever
they are found.

Student Self-Test
1. List three ways that animals and plants can change the quality of soil,

2. that are the most important changes that cause communities to move from one
stage of succession to the next?

3. Do food webs become more or less complicated as succession advances toward the
: climax stage.

4. Vhat biome was shown in this film? List two food chains for the biome.

5. Do you agree or disagree with this statement? "Successful animals and plants
alvays change their environment, and the changing environment leads to
replacement of the original organisms by new animals and plants.”" (Cive examples
to support your answver.
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Number Topics and Concepts
24 Students shall be able to select the environmental changes
most responsible for encouraging succession in a forest.
25 Students shall indicate that succession moves from simple to
complex food webs.
26 Students shall be able to apply the concept "successful

animals and plants usually alter their environment until they
are no longer successful," to a specific problem,

Teacher Sur~restions

Have the students read the paper and the student self-test questions. Show the film
without stopping for discussion, unless student interest begins to lac durine the
film. - Our obiectives for this film depend on understanding succession as a whole,
and do not require students to really understand each stage.

The introduction to the film is poor, and badly spliced. You may wish to run this
portion through the projector before class hegins. :

Answers - Student Self-Test Questions

Q 1. List three ways that animals and plants can change the quality of soil.

A 1) Animal and plant bodies decay and create humus for soil.
2) Plants hold soil and keep it from eroding
3) Plants shade soil and protect it from wind--this increases soil moisture.
4) Animals burrow in the soil and allow more air and organic matter to reach
deeper layers.
5) Decomposers decay plants and animals and release nutrients for plants.

Q 2. Vhat are the most important changes that cause communities to move from one :
stage of succession to the next?

A The chaneing soils and incressing shade allow different plants to survive and
reproduce. Different plants bring different animals. Students frequently in-
dicate that the clirmate chanres as forests mature. Emphasize that the climate
remains the same but the changing soil, shade, and wind protection increase the
available moisture.

0 3. Do food wehs become more or less complicated as succession advances toward the
climax stares?

A Food webs become more and more complex as the stapes of succession move along.
A pood illustration of this is a vacant lot. It may have started as a rood
lawm, but after a few years, it will contain many kinds of piants and animals.

Q 4. What biome was shown in this film? List two food chains for the biome.

A The *tiddle Latitude Deciduous Forest biome. Try to have your students create
and label some five-member food chains with a decomposer as the last step.
Sample chains are given on page J-4.
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Student Self-Test
1. List three ways that animals and plaits can change the quality of soil.
a.

hH

C.

2. "hat are tie most important chances that cause communities to ove from one
stase of succession to the next?

3. Do food webs hecome more or less complicated as succession advances tovard
the climax stare., Vhy?

4. "hat hiome tas showm in this film? List two food chains for the ‘tiore.
a.

b.

5. Do you acree or disasree with this statement? ‘Successful animals and plants
alwavs chanee their environment, and the chanming environment leads to
replacement of the oripinal orcanisms by new animals and plants.” Give examples
to sunport your ansver.
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First Second Third
Producer Consumer Consurer Consumer Necomposer
firass Grasshopper .__y Slinl Svake .. __ 5 Tunpus

Oak Tree — Caterpill....

» Warbler ——...35 Raccoon ) Flesh Fly Magpots
; e —_

Do you agree with this statement? ''Successful animals and plants always
change their environment, and the changins envircnment leads to replacement
of the oripinal orpanisms by new aninals and plants.” Give examples to
support your answer.

In peneval, this statement is true. It certainly holds true for the early
Succession stages that modify the environment so later stares can move in.

An example from the film is the cottonwood tree, vhich is very successful in
growing on the sand bciore other trees can take root. Hecwever, the cottonwood
stabilizes the sani, ~  -vides shade and better soil. Soon these conditions
allow new species 4 i .ants to replace the cottonwood.

The climax stage provides a partisl rebuttal answer. It will be stabla fer
very lonp periods of time. 1Its very complex food webs will take a lot of
strain without breaking and most species will survive. Howvever, eventually
even the climax communities will be replaced by new and stronger species‘of
animals and plants.
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"hat Causes Population Changes?

Three general observations explain the population chanpes experienced by successful
organisms,

o
“w / / KQ"@ balance
q)“oﬁ‘c / \'\ 'f\/'/,\
/ * -

-

1) All species have food, and bad years,
so that a natural graph of any pop-
ulation has "ripples" caused by years

of disease, pood weather, floods, and
S0 on,

uorjerndog

Time
Figure 1. Natural population

. graphs,
) \

2) All species will grow very quickly
until fanine, discase, predation, or
psychological pressures of competition
for homes, mates, and "elbowroom"
control the growth, If the pop-

ulation grows so large that it / “\\
severelv disturbes its environment - e e
then the entire species mav die, Time

Fisure 2., Excess prowth graph,

uorjerndog
~

3) If the rapidly srowing population is

g
Lrou~it under control btefore the environ- ) TSN /”’q\--”"\\,r”
ment is bkadly disturbed, then the species £, /// o
can cone into balance with its environ- =4 ///’
:ent. This is the normal curve for suc- - =
cessful spceies in a pey cnvironrent, Bl
and for species with new adaptations, Time

Figure 3. Growth, then natural
balance.

The film Population Ecologv shows the population growth rates of different species
under artificial and natural conditions. Use the film, your knoledge, and the
explanations above to an. .*2r the questiuns below:

Student Self-Test
1. Smallpox used to kill millions of people. It is now controlled by vaccinations.
Flue viruses affe:.t many more peonle, but do not often kili. Draw a possible

population graph for each of these diseases.,

2. In the experiments with fruit flies, bacteria, and mice what environmental

conditions allowed their nopulations to increase rapidly? Give at least three
conditions,

3. Can you provide two examples of animals that have had population expnlosions in
the last two centuries?

4. Uhat controls the populations of animals in the natural world?
5. ‘hat has allowed the human population to explode?

6. '"hat should the curve of human population look like for the next 10N vear ;?
tThy?

- What may be causing the population_growth in the United States to slow”
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Behaviroal
Objective
Number Topics and Concepts

20 Given a food chain, students shall be able to select a )
population that would increase as a result of a decrease in
another animal's population within the food chain.

21 Given a food chain, students shall be able to apply the
concept ‘Producers supply more food than their consumers,'
to select the populatipn in the chain best able to feed large
numbers of animals.

24 Students shall he able to select the environmental changes
most responsible for encouraging succession in a forest.

26 Students shall be able to aprly the concept "Successful
animals and plants usually alter their environment until they
are no lonper successful,” to a specific problenm.

27 Given a verbal description of a change which would remove a
population from a state of equilibrium, students shall be
able to select an appropriate graph showing the population
before and after the change.

40 Students shall be able to select the factora vhich most limit

the populations of large carnivores.
Teacher Suprestions

Run the film until the experiment with mice is finished. This occurs after the size
of their environment has been increased. Stop the film at this point.

Point out to the students that the populations of mice in these experiments will
probably die, just as in the cases of the fruit flies and bacteria. A very similar
experiment was recently completed with rats. They were fiven unlimited food and
water, were kept disease-free and the cages were cleaned. Their space was controlled,
just as in the mouse experiment in the film. The rat experiment had a larre amount
of space, and at the peak growth, there were over 2,000 rats. After five years, the
last rats died. When the population twas at its peak, poor mothering and aknormal
childhoods led to the sterility of the final generation of rats.

NHave the students answer and discuss ouestions one, two, three, and four.
Continue the filn about two minutes. filhenr a picture of aborigines appears, stop the

film., PReview stulent answers to question nunber four above, and see if the film has
mentioned any additional factors that influence the population of a speciu:.

Continue showin~ the film until its conclusion is reached. The portions of the film
eiving population figures for growth in the iinited States today are now outdated.

Ve have slowed dovm, at least temporarily, to a level that vill reach zero srowth

in the early 21st century. The picture is not so rosy for the developine countries.
Their populations are still prowinpg very fast, and the pictured alternsztives for the
world's growth are still possible.
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Answers - Student Self-Test Ouestions

0 1., Small pox used to kill millions of people. It is now controlled by
vaccinations, Flu viruses affect many more people, but do not kill. Draw a
possible population fraph for each of the diseases.

A It might be useful to put t o larpe graphs on the board, and run both from
1700 to present. Have students decide whether they will graph the disease
viruses for United States, or for the vorld., If Unitad States is chosen
the frequency of small pox would rise until the mid 1800's, when vaccination
was hepun and would reach very low levels in the 1900's. Flu would rise
rapidly, as does the human population. If the world population was chosen,
small pox would start high and the frecuency would .continue to rise until the
early 1900's. Flu would rise rapidly throuzhout the graph.

Use this exercise t> make two points: 1) contasious disease rates for disease
vhich cannot be prevented rise faster than the human population growth, since
crowding encourages disease spread‘ and 2) the ability to contrcl disease is
a "hehavioral adaptation’ by man which has allowed his population to grow
very rapidly.

Q 2. In the experiments with frnit flies, bacteria, and mice, what environmental
conditions allowed their populations to increase rapidly? Give at least
three conditions.

A The populations had plenty of food, plenty of space, no competitors, no
predators, and no disease when the experiments began.

Q 3. Can you provide two examples of animals that have had population explosions
in the last two centuries?

A nabbits had a population explosion in Australia. Only a rabbit disease
introduced from Ingland was able to bring the explosion under control.
Stailines and Fnglish Sparrows both showed population explogions after being
introduced into America. Despite man's efforts, both birds are still prowing
ever-larcer populations. The Gypsy 'foth is in the midst of a population
explosion in America today. It is not under control by any means. ""an and
all of his domestic plants and animals are still in the midst of a vorld-wide
population explosion. This will be discussed later in the film.

0 4. What controls the populations of animals in the natural world?

A Vhen first stopping the film, solicit student supgestions for this question.
List their sugrestions on the board. Show the second portion of the film
then discuss the factors which do determine population size:

1) The supply of food.

2) The presence or absence of predators, parasites, and disease.
3) The defree of crowdine,

4) Chaneine locel conditions of air, water, or soil quality.

5) Chaneing weather conditions, such as drought or flood.

6) Comnetition between species.
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Use these follow up questions:

0 5.

A)

B)

Why 1s the statement '‘guccessful plants and animals alter their environment
until they are no longer successful' usually correct?

Students should realize that most of the tools used by nature to control
populations work most effectively on large populations. DNisease, starvation,
predation, competition for nestins spaces and food during droughts, etc. all

hit large populations more than small.
Which of these factors encourage succession in a forest?

Students should realize that crowding, chanpging soil and water quality, and

competition for sunlight all work to change the species conposition of the
entire community.

“hat has allowed the human population to explode?
The most important contributors are:

1) The use of fossil enerpy has greatly expanded man's power to change the
world. Fach American has the equivalent of over 20N slaves working for
him, when we consider the amount of energy the Unite. States uses, the
nunker of people in the country, and the amount of work a human can do.
(As one example 6f dependence on fossil energy - It takes more fossil
energy to transport, make, cook, and wrap a lcDonald's Lamburger than
man can get from digesting the hamburger.)

2) Medical advances allow us to control parasites and diseases.

3) Increasing knowledge allows new products, better crops, and new ways to
change and control our enviromment.,

that should the curve of human population look Like for thke next 100 years?
thy?

If ¢+ 1L men in the world are ever to live as comfortably as we Americans do,
the world-wide porulation must level off. Even then, there prohably is not
enou>h food, fuzl, ‘:inearals, oo, an' space for the vhole -rorlé to liva at
the level we in tha "nited States enjoy today. The larrer the pojulation
orows, the noorer will Le the nuality of life forr most reople.

What may be causing the ponulation growth in the United States to slow?

Let the ctudents offer their sugrestions and accept their comments as the
unsver,
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Survival - hat Does It Take?

ilother Nature is scldom nice, gentle, or compassionate; but she is always patient.
The film, "World in a 'larsh,” shows nature at work in a marshland community filled

with thousands of animals trying to survive. Before you watch it, you should review
three concepts.

Adaptations are special characteristics that enable organisms to survive in their
environment. Any difference between species can be considered an adaptation. The

question which biologists try to answer is how each adaptation helps the animal
survive,

Turn to page L-2. Each of the bird beaks are adaptations for eating different kinds
of focd. Each of the feet aid survival in different types of life styles. Try to
fipure out how each adaptation would help the bird that possesses it.

Ecological Niches refer to the way an animal or plant lives. An organism's niche
includes where it lives, all of the animals and plants that it eats, all of the
animals (and plants in a few cases) that eat it, and all organisms that live in its
cormunity. It also includes the organism's response to non-living parts of the
envirorment, such as sunlight and storms.

The niche of humans is very, very big. Your niche includes cows from Kansas,
ireanuts from Africa, lettuce from California, and coffee from South America. The
dogs, cats, goldfish, and spiders that may share your home are in your niche. Your
niche even includes the mosquitoes and chiggers that consume you in the woods and
the trees that were cut to make the desk and chair that you use.

No other animal has such a large .iche as man, for our most important adaptation -
intelligence - allows us to live in biomes from the !lorth Pole to the tropics.

Competition is a third concept that this film illustrates. Competition occurs

vhen two organisms occupy similar niches. For instance, Kansas grasses and wheat
have similar consumers, similar weather requirements, and similar soil requirements.
They both have about the same niche. Under natural conditions, a wheat field would
become a prass field within four years. Grasses would cause the extinction of wheat.

Only by plowing, cutting, and replanting can man enable wheat to occupy che same
niche ag prass.

Competition does not usually involve fighting., Instead, it involves organisms
trying to survive and reproduce a new generation. In the case of wheat vs. grass, .
wheat seeds are so attractive that nearly all of the see’s for the new generation
will be eaten under natural conditions. Native grass sceds are not so attractive,
80 some seeds will survive to produce new generations.

Competition between trees may include shading and how ruch water can be removed from
the ground. Comnetition between bull snakes and blue racers may involve which one
can capture the most mice, escape the most consumers, and find the %est winter den.

Competition can also occur within a species. Male elk compete for the rights to
control female elk, and birds complete for the right to control nesting grounds and
feeding areas.
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BIRD ADAPTATION FICTURES
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411 kinds of competition usually improve a species' ability to survive. Organisms
with new and better combinations of adaptations will survive more often and will

reproduce more young. In this vay, each generation is a little better suitnd for
its environment than the one before.

1.

2.

3.

4.

STUDENT SELF-TEST

List four adaptations necessary for a rat to survive and compete with other
animals,

List at least eight adaptations which allow marsh animals and plants to survive.
Describe the marsh niches of dragon flies and bull frops.

Why must grebes and bull frogs lay such different numbers of eggs in order to
survive? Give at least three reasons for the differences.
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Objective
Mumber Topics and Concepts
10 Students 3hall be able to apply the concept 'the normal fate
: of most species is extinction' to a specific problem.

18 Students shall be able to correctly lable two common animals
and/or plants with the terms decomposer, consumer, or producer.

19 Students shall be able to apply a correct set of lables to a
food chain containing producers, consumers, and decomposers.

26 Students shall be able to apply the concept, '"successful
animals and plants usually alter their environment until
they are no lonzer successful" to a specific problenm.

28 Students shall be ahle to apply the concept "all differences
between species represent adaptations for survival in the
niches occupied by the species,’ to a specific animal,

29 Students shall be able to apply the definition of 'niche' to
select the information required to best define an arnimal's
niche.

30 Students shall be able to use the law "Survival of the
Fittest”’ to select. the most essential characteristic of a
mutation with adaptive value. '

31 Students shall be able to apply the concept ''Organisms are

fit only vhen many cenerations of their offsprins can repro-
duce successfully’ in evaluating the successful human society.

Teacher Sugaestions

lave the students vead the written portion of this paper, then discuss the eighteen
bird pictures. Bring out the concept that each adaptation helps the bird compete
successfully in the niche it occupies. Page L-5 describes the birds® beaks and feet
and gives the most obvioua uses for which they are adapted.

After most of the students "nov what adaptations, niches, and ccmpetition mean, have
each student answer question one, then discuss their answers as a class. Following
the discussion, have the students review questions two and three, then start the film.

"ur the film until the fight between the bull frog and the parter snake has concluded
Stop the film. Ask each student to try to list at least four adaptations shovmn in
the early part of the film, and to give a partial description of the dragon fly and
bull frog niches as requested in questions two and three. Point out that more adap-
tations and further descriptions of the niches will be included in the rest of the
filnm,

After most students have made some effort to answer questions two and three. 1llave
each student read question four, then run the €ilm to its conclusion. I'ave each
student complete his answers to the questions, then review th: questions in class.
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Ansvers - Student Self-Test Ouestions

List four adantations necessary for a rat to survive and compete with other
animals. '

A) the ahility to eat many kinds of food enables the rat to £ind food in rost
environments* ®) The strone social organization of the rat colonies helps keep
down competition ketween rats so that more of their nerey can be spent looking
for food und carine for younp* C) The rat's whislers allow him to follow tunnels
and measure opening sizes in the dark: D) The rat's teeth grow continuously so
that he can chew wood and most other naterials without fear of wearing out his
teeth: F) The rat's bare tail allows him to jump between lieights and to balance
on narrow ledses. It also stays clean as he moves through garbare and other
sticky materials.

Students will prohably develop other adaptations, such as fur color, sense of
smell and hearing, climbine and digeing ability, and so on. Stress that all
rormal characteristics are adaptations for the lives rats live.

List at least eirht adaptations which allow marsh animals and plants to survive.

Some of the adaptations s“orm in the first part of the film include: A) The
snotted sandpiper able to wall on liky pads: B) Marsh flovers able to send roots
to the hotton of the swamp: C) "‘uslrat nests huilt so that they will be sur-.-
rounded by water (a hehavioral adaptation): D) Snails, vater mites, and painted
turtles ahle to hreathe on the surface and feed under water:; D) Nraron fly .
nymphs with extremely quick jaws ahle to extend out and capture prey: F) Giant
wvater bups equipped with prasping forearms: and G) Rull frops that puff up so
that they look too bic to eat or attack.

Some of the adaptaticns in the latter part of the film include: A) Teasonating
chambers on the frogs: P) The fact that dracon flies have a metamornhosis so
that the adults can migrate easily, find mates, and select pood sites for the
epeg® C) The use of the darl for metamorphosis, since the drarson fly would be
easy prey at this stace in daylieht* M) The lone leos, territorial behavior,
and slouv stalkine of fish by the American Mittern and Blue Heron: E) The use
of the male water bug's back as the depository for the i “nale's esgs: F) The
floating nest and pood family oreanization of the erebe., Students should
realize that physical characteristics and behavioral chanres are hoth adap-
tations in most animals. Since hehavior is larpely instinctive, a renetic
chan~e is necessary for a significant c'anee in behavior.

Nescrihe the marsh niches of draron flies and hull froes.

The dracon flies’ food veb includes these orcarisms (most are in tle film).
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The niche also includes these hehaviors: t.e dragon fly nymph spends over a
year crawline under water on marsh grasses as it preys on water animals: the
nymph crawls above water during the nirht to turn into a drason fly: the dragon
fly lives only a few weeks, and captures flying insects durine that time:
black birds eat both draron flies and their esgs: epps are carefully laid above
water and below water on many blaes of swamp rrass so that consumers will have
a difficult time eatinpg every epe.

The niche also includes the swamp's physical environment. This environment
includes brackish, shallow water, dry summers and moist winters, and so on.

The bull frog's food web includes these organisms:

i et t———
insects leopard fronrs other animals
marsh plants <:f7 _ //;‘
\“snau bull frops>a6u1: bull froes
many other animuis diseases

The bull frog niche also includes these behaviors: the male bull frogs compete
for a svecific territory during matine season: each territory in the swamp may
have one lar~e batch of esgs laid in it, this makes sure that all efps are not
laid close tomether; frogs spend their early life under water as tadpoles*
larpe frors ea* almost anything smaller than them, includinp small bull frogs;
loud croal’s help hrine male and female frons torether during the matinpg season.

The environment for the bull frogs is much tihe same as for the dragor flies,
except that the frops spend more of their time above water and on the edge of
the land at water's edge.

TThy rust prebes and bull fross lay such different numbers of eves in order to
survive? Give at least three reasons for the differences.

Grehes only lay atout five eges becavse their nests are floating and protected
from most predators® the family stays torether and the parents protect and
care for the youne: there are few predators and plenty of food for the prebes
in a marsh - wiroonert.

The bull frogs mus. lay thousands of eops because the epns are not protectad
and many animals eat then: the tadpoles are eaten by several water animals,
includine adult frons‘ the tadpoles must survive for over a year before be-
coming bull froes: the youns frogs arc eaten bty many larcer animals, including
bull froes, snakes, and birds,

In short, the hull fron has very strcne competition from itself and from other
orcanisms. The srebes have less competition, and need produce fewer offspring
to survive as a species.
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Mote: Fallowing the discussions of the Self-Test Ouestions, review the
concepts stressed in this paper. PRe sure to drive ther~ points home: 1) All
differences between species -~ physical and behavioral = represent acdaptation,
unless they happen to be nev mutations with little adedtive value. 2) Uiches
include the animal's behavior, foods, predators, physical envirorméht, and
home requirements: in other words, its way of life: and 3) The only character-
istics rhich become adaptations are those which allow the oreanism to produce
offspriner able to reproduce. Yo other characteristics have adaptive value,
since they will not be passed on to future generations.

- The f£ilm, "volution, would be an enjoyatle film to show at this point. It
tal’es a rather irreverant look at evolution, survival of the fittest, adaptive
raciation and so on. lowever, only good students with a basic understanding
of evolutionary theory will enjoy and profit from the film. ‘lost students will
sinply enjoy the film for its characters, action, and music. They probahly
will not be able to understand its content.

The papers “Why Robin's Lay Blue Eggs" and "Safety in Jumbers" (pages 24~26)
may also be worth discussing at this time.
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Adaptations: Their Causes and Results
Successful adaptations have four characteristics:

1. They are caused by mutations, or changes, in the genes of a population of
animals.

2. The mutations cause changes in the organism's physical, chemical, or behavioral
characteristics.

3. The changes allow the organisms and their offspring to reproduce more
successfully than their competitors. This is called survival of the fit.

4., In each generation, the organisms with the new adaptation make up a larger
proportion of the population. This slow change is called natural selection.

About lfutations

One thing should be noted here: most mutations are not successful. A useful
analogy can be made about mutations.

If you tried to fix a watch that lost two minutes per day by blindfolding
yourself and using a screwdriver to push or turn something in the workings

of the watch, your watch would probably become even less accurate. However,
one time in a thousand, or even a million attempts, you might improve the watch.

Your body is like a nearly perfect watch, and mutations are like the blindfolded
watch repairman. ilost mutations will not improve the genes the organism already nas.

The second thing that should be noted about mutations is that they are very, very
common. On the average, every gene has a one in 100,000 chance of mutating each
time a cell divides. Scientific measurements indicate that our body has about
50,000 genes. This means that every newly conceived human has a 1/100,000 x 50,000 =
1/2 a chance of having a brand new mutation. In other words, for every 100 babies
conceived, you would expect to find at least 50 brand new. genes. !Many of those new
mutations are fatal. Out of every 100 babies conceived, ten will abort naturally
because lethal genes have caused the fetus to be too deformed to live. Other
mutations may hurt the organism, but still be passed on for generations. Color
blindness 1s an example of a damaging but not lethal gene that can be inherited.
Other muta+tions can be very helpful, such as those providing better brains, muscles,
or lungs.

Natural Selection

The easiest wav to understand the concept of natural selection is to study man's
work with animals and plants. Wheat has been selected from grass; great Danes and
toy terriers have been selected from animals :wuch like wolves; Holstein milk cows
and Hereford beef cows have both come from primitive cow-like animals. All of these
organisms now exist because man has spent about 5,000 years raizing and breeding

the animals with the best adaptations. Our efforts meant that the best adaptations
wvere encouraged to breed and reproduce in larger quantities than the rest of the
competing organisms. Every generation helped develop an organism better fit for

our purposes.
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Nature acts like man, by allowing the reproduction of more organisms with

favorable adsptations. Each generation, the organisms able to find the most food,
the best homes, and the least enemies survive and reproduce. On the average, other
organisms do not survive, or do not reproduce as successfully. It takes nature
much longer than man to cause changes, since even the best adaptations are likely
to be eaten and chance plays a big role in survival. However, man has been

practicing selection only about 5,000 years. MNature has been working for at least
2,000,000,000 years.

Two Final Concepts

When nature, or man, has added so many new adaptations to the original organism
that it could no longer be mated with the parent population, a new species is

born. Uheat can no longer be fertilized with pollen from the wild grass from which
it was created. Donkeys and horses cannot produce fertile offspring, though both
arose from the same ancestors. Vheat, donkeys, and horses are all new species.

In nature, each new species occupies a new niche, has different sets of foods and
enemies.

When several new species originate from an original population, that is called
adaptive radiation. For instance, every amphibian, reptile, mammal, and bird

can trace their fossil history back to the early lung fish. These fish had an
adaptation which allowed them to exist for brief times out of water. Over the
300,000,000 generations since thuse lung fish first appeared, trillions of new

1utations alloved nature to select the combinations of acaptations that make up
animals living today.

The diasram on page M-3 nrovides a surmary of this parer. The film, 'MNarvin and
the Theory of Natural Selection,'' also provides a review of these concepts.
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1. The original population has many mutations.
2. llost mutations do not cause adaptations.

3. A few mutations improve the ability of the organisms to survive. These are
adaptations.

4. Because populations occur over wide areas, more than one adaptation can occur
at once.

5. As much time passes, more adaptations occur, and eventually many new species
occupying new niches are created from the original population.

STUDENT SELF-TEST

1. List at least four characteristics of Calapagos Island fiﬁches that show
major adaptive changes.

2. What is meant by the statement, "If a niche exists, some population will
adapt until it can £111 it"?

3. How does nature determine which animals are the most fit?
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Tobggp and Concepts

Given a hypothetical problem, students shall indicate that
animals and plants on both side of a new land bridge will
undergo population chances.

Students shall be able to apply the concept ''the normal fate
of most species is extinction,'’ to a specific problem.

Given a series of praphs, students shall be able to select
the one indicatiug an increasing diversity of animal and
plant species in the world in recent eras.

Students shall be able to apply the concept, "successful
animals and plants usually alter their environment until
they are no longer as successful,” to a specific problem.

Students shall be able to apply the concept 'all differences
between species represent adaptations for survival in the
niches occupied by the species'’ to a specific animal.

Students shall be able to apply the definition of ‘‘niche"
to select the information required to best define an animal's
niche. '

Students shall be able to use the law ‘‘survival of the
fittest'’ to select the most essential characteristic of a
mutation with adaptive value.

Students shall be able to apply the concept, ''organisms are
fit only when mary cenerations of their offspring can re-
produce successfully'’ in .evaluating the successful human

- gsociety.

Match a biome with three adaptations unique to the animals
of that area.

Students shall be able to match a biome with three
adaptations unique to the plants of the area.

Students shall be able to apply the concept, '‘animal species
with high mortality rates tend to produce many younr which
require 1ittle care,” to a specific problem.




Teacher Suppgestions
Nave the students read Paper '{, then use the discussion questions below.

1. If one coyote had a mutation which allowed it to run slighily faster, tould
this become an adaptation?

Ansver: Perhaps - work to help the students understand that even a rood mutation may
not really help the organism. In this case, three other requirements would need
to be satisfied for the mutation to become an adaptation. 1) Does the greater
speed hetter enable the coyote to capture more prey? ‘fany of the rabbits and
mice it preys on run in zig-zags, and greater speed may not help the coyote.

2) Noes the mutation hurt any adaptations that enable the coyote to breed
successfully (i.e., does it chanpe its appeal to the opposite sex, or does the
nutation also affect the coyote's fertility)? 3) Does chance prevent the coyote
with the first mutation from livinpg to reproduce? 1If a hunter shoots the coyote
or it breals a lers and starves to death: the mutated pene could not be passed
on. In other words, a gene has no adaptive value unless an animal's offspring
are better able to reproduce compared with their corpetItors.

2, There is a rule in biology which says®: ''Two species can never occupy he same
niche under natural conditions.”’ Uhy would this rule be true?

Answer: If two organisms occupy the same nesting place, eat the sam. food, and have
the same enemies, one will eslways be, or hecome, slightly better adapted and
17111 reproduce more successfully every year until the less well-adapted species
is extinct or has enoupgh mutations to develop a new niche (i.e. - adaptations
could allow the competing species to eat cifferent foods, use different nesting
sites, or elude old enemies).

Two organisms occupying simi’ar niches are often thrown topether vhen a land
bridge connects two areas thut have developed separate species. A classic
example occurred in Australia vhen rabbits were introduced by man. The rabbits
occupied the same niche as the native kangaroo and were better able to avoid
predators and to utilize the grasses of Australia. The rabbhits were eating so
much of Australia's orass that the ranparoos (and ~an's sheep) were dying of
starvation. ‘'lan finally changed the rabbit's niche by introducing a new disease
that affected rabhits but not Fangaroos. The disease controlled the rabbit's
population and allowed both kangaroos and rabbits to survive in different niches.

Show Darwin and the Theory of Matural Selection

Stop tae film after it explains the adaptations of the finches and shows a painting
of trees with a pair of finches herinning to reproduce. Have the students answer
question one. Then show the rest of the £ilm.

Followin2> the film, use these questions for a brief revliew:
1. If most organisms can adapt successfully, why do most species become extinct?

Answer: Most species become extinct because t:ey adapt so much that they become a
new species, or several new species, occupyine new niches.

2. 'hy vill the number of species keep nrowing larser and larger?

Answer: Because each species adapts to chanerine conditions, and conditions in
¢ifferent areas change differently. Therefore, new niches continue to develop
o and adaptive radiation ~voduces no- species to fill those niches.
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3. Uhy do mice have larre families which do not require too much care, vhile
coyotes have small families which require much care?

3

Answer: Mice are killed so frequently that only mice able to leave larme families
produce enourh offsprine to allow any to reproduce. Coyotes, on the other hand
_have so much trouble finding food, that large families would result in star-
vation, Therefore, small families have an adaptive advantage,

4. Vhat types of adaptations would be us.€ul to plants and animals in a desert?
Middle latitude grassland? Coniferous forest? Decicduous forest?

Answer: 'lork to set supgestions from all students. Even the slowest students can
suggest some adaptations. Try to bring these out.

Desert Adaptations: Water retention, heat resistance, nocturnal activity,

'iddle Latitude Grassland: Speed, burrowing ability, keen eyesicht, mood
root structure, ability to withstand fire.

Coniferous Forest: I!'inter survival talents (hibernating, ability to move over
snow). Ability to eat pine needles, ability to shed snow.

Deciduous Forest: Ability to eat tree leaves, hide when leaves are off and
when on, produce leaves after frosts, reach lipght at high levels.

Answvers - Student Self-Test Ouestions

N 1, List at least four characteristics of Galapagos Island finches that show major
adantive chanres.

A Color of the bird: bill size and shape* where the finch lives and hunts food
(hieh or low in the trees): vhat food is eaten: and size of the bird are all
characteristics vhich vary from species to species.

0 2, What is meant by the statement, If a niche exists, some population will adapt
until it can £11ll it'?

A Discuss the question with the class, It means that if there is any place in
nature where a food source of food is not being used, or a type of well pro-
tected home is not being used, mutations will occur that allow orranisms living
in similar niches to tale advantare of the new niche. In other words - if a
bush has a mutation which maves it taste bitter to the animals that used to eat
it, then a newv food source is available to animals able to eac the bitter bush.

The law says that, before long, some animals will have a mutation which allows

them to cat the bitter tasting bush. The bush and the animal vill become
rnembers of a new niche.

In practice, this means that every successful adaptation causes other orpanisms
to udapt until they can take advartage of the original change.

0 3, Vlow does nature determine which animals are the most fit?

A If the animal is fit, it lives to reproduce and its offspring live to reproduce.
If the animal i3 not fit, it, or its offspring, do not live to reproduce. That
is how nature determines which animals are the most fit. Chance may kill a few

- fit organisms, but in the long run, rmore fit than unfit always reproduce.

.ote’ “oma students may tala this arru-ent to mean that man should not try to limit

18 population asrowth: becausc the fit should “e allowed to compete. A major fallacy

in this argument is that, if man's rapid reproduction destroys his niche, then his

offspring cannot live to reproduce. In that case, high reproduction rates are not
adentive, This is why birds may lay only a few epgs, cows only have one calf a year

T(jo on. !lore reproduction would destroy all youns throush starvation.

A ruiToxt provided by ER
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The Future: !hat Does It Offer?

Life tcday is the product of billions of years of ever-changing land forms, weather
patterns, plants, and animals. Today, the world holds millions ot species of plants
and animals engaged in a never-ending fight to survive and to reproduce. Here and
there, a species with a new and powerful adaptation will arise and reproduce

rapidly. As it reproduces, its success chanpes the environment until other organisms
change and meet the challenge.

Man is one of those new species with an unusually powerful adaptation--intelligence
far preater than that of any other land animal. Through the use of his intelligence,
man has improved his own efficiency and power in just hundreds, and recently, in
just tens of years. In nature, the only animals able to change naturally at that
rate are ingsects and disease organisms. Thus, man has created change so quickly
that most natural forces have not been able to keep up.

Early man helped bring about the extinction of hundreds of large animals, such as
the mammoth, the giant bison and the ground sloth. !fodern man has expanded his
niche into every continent in the world. ile have wheat fields where desert, grass-
land, deciduous forest, and coniferous forest biomes once existed. Our cows have
replaced bison, antelope, zebras, and kangaroos in environments throughout the
world. Few plants or animals in the world have a population nearly the same as
they held just 300 years ago. In short, man has drastically altered and reduced
the food webs in nearly every biome of the world.

Natural Food llebs - Do They liatter?

In nature, a simple food web is always less stable than a complex web. For instance,
in the Tundra biome, the food web is simple, since few species of plants and animals
can survive the severe winters. An unusually bad winter in the tundra will cause
much lower populations of lemmings and lower populations of the foxes that eat the
lemmings. This in turn sets up that biome for a really good lichen and moss crop
during the next few years; the lemming population would boom; and then the fox
population would boom. The whole chain would then lose population again as too

many lemmings ate too many plants, and the starving lemminpgs were eaten by the foxes.

The graphs on page two show how the populations change for animals and plants in a
siu;le food web.
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Figure 1. Population cycles in a simple food web.

The tropical biomes have a tremendous variety of animals and plants and very
complex food webs. If one insect or bird begins to have a rapid population
increase, then other birds, monkeys, and snakes quickly spend more time ecating the
newly available food. The population is quickly reduced to earlier levels and the
many consuuwers begin to return to other kinds of food. In other words, the more
kinds of consumers and producers, the more stable the populations of all species
in the iood web.
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Figure 2. Population cycles for most organisms in a complex food web.

It is easy to accept the observations about food webs shown in the graphs above.
However, when four additional facts are added to those graphs, the ideas aren't
8o easy to accep. for man.
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1. llan has been working for years to simplify his own food web. !fost of us now
eat foods from no more than 20 kinds of plants and animals, and only a few
diseases can seriously affect our health. Early man ate hundreds of different
plants and animals, and was eaten by many insects, diseases, and larger
predators.

2. Only by simplifying our food web are we able to increase our population. If we
still allowzed bundreds of plants and insects to compete with our wheat and corn
crops, we could not raise enough food to feed us all. If we allowed smallpox,
polio, diphtheria, and large predators to consume us, we would have our popula~-
tion reduced. Our rapid population increase over the last 100 years is due to
a tremendous simplification of our own food web.

3. A simple food web can be asily broken. If an organism depends 1 only a few
kinds of food, and one source is destroyed, the organisms' population will
suffer. We plant fields and fields of corn and wheat and crowd the thousands
of cattle into small areas. With man, and our food supplies, tightly crowded,
we invite new and better adapted diseases to sweep through our food supplies
and our cities. A few years ago, a new corn disease began to move across our
nation. Yields of corn plummeted, the cost of corn rose, the number of corn-fed
animals declined, and cur supplies of both meat and corn were threatened. A
researcher just happened to have been working for years on a type of corn with
very strong resistance to a very similar disease. Only his vury lucky and good
research, good weather, and our ability to rapidly erow the new and stronger
corn seed in the Bahamas saved our corn the following year. A slightly
different disecase may have turned our economy upside down. The threat of new
diseases will continue to increase as our population increases and our food
surpluses continue to shrink.

4. UWhenever an organism has a gogulétion axplosion, his whole niche suffers. Gypsy
moths are now killing trees, starving other insects, and destroying forest floor

communities as their exploding population surges through Fastern United States.
Yhen their population is brought under control, millions of gypsy moths will not
live to reproduce and many other organisms will find their populations rapidly
changing. It will be many years before forests once again obtain balanced and
stable food webs.

‘fan's population throughout the world is still exploding. If nature fights back
with a better adapted disease or insect that can affect us, our livestock, or
our crops directly, billions of people and niches throughout the world could be
destroyed as we frantically try to use every available acre to grow food for
starving men.

Adaptations: Need They Concern Us?

Man's intelligence allows us to change much quicker than we could adapt through
mutations. Hovever, adaptations play a large role in creating problems for man's
food webs.

llost anim:ls eat, mate, and nest primarily by intuition. To change even the smallest
aspect of an animal population's behavior or bodies requires a minimum of 20 genera-
tions. Twenty generations for man is 400 years; for wheat it's 20 years, for '
rabbits, it's seven years; for insects, it may be two years; for diseases, it may be
but days. Thus, the diseases and insects which affect us and our crops can change
much, much faster than we or our crops can.
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As we change the world around us, most large animals and plants are unable to adapt
to our changes. Their populations simply shrink and retreat. However, as we
increase the populations of our domestic animals, plants, and us, the potential for
adaptations among ~he parasites which prey on us is tremendous. We have been using
insect sprays and most drugs for 30 years or less. In that 30 years, many insects
have become immune to most of our early sprays. During that same time, the
tolerance of the birds and mammals which eat the insects and drink the water
containing those sprays has not increased at all. This is the major reason for
banning DDT and many other poisonous, and now ineffective, insecticides.

llany diseases have developed resisctance to many of our early drugs, such as
penicillin and streptomycin. Ve must now use more potent, dangerous, and costly
drugs to treat the newly adapted diseases. Thus, man is engaped in a war of our
research against the genetic adaptability of bacteria, viruses, and fungi vhich
prey on us and our domestic plants and animals. This war will never stop, for

it takes man at least 10 years to prepare a new drug for a disease. It takes the
disease less than a year to begin to develop resistance to the drug, so our efforts
to develop better drugs causes stronger and stronger diseases to appear. We now
have syphilis that is 10C times more resistant to penicillin than syphilis was

10 years ago. In 12 more years, syphilis will probably be nearly immune to
penicillin and only drugs stronger and more dangerous to man will be useful.

Energy !fakes Our lorld Tick

Energy is used to grow food, build homes, run factories, and carry food from where
it's grown to the cities. Almost all of that enerpgy was captured from the sun

and stored by plants more than 100 million years ago. !en throughout the world are
rapidly using that energy, and over the next century the energy crisis will almost
certainly cause tremendous changes in the way we live. ' 'fany people continue to
waste energy, hoping that nuclear power, or solar power will be developed before the
world's oil, coal, and natural gas are burned up. Farsighted people must wonder
what will happen if we discover that no good alternative to petroleum products can
be used to power the engines that grow our food and deliver it to the cities.

Reproduction - Nature's Command

Throughout this module, it has been shown that only those organisms that can
reproduce will survive. The fit, are the organisms that can thrive and produce
young.

On the other hand, man's reproduction rate is rapidly increasing the possibility
that starvation, disease, or wars over available supplies of oil and coal, may
destroy most of our population and those of the animals and plants around us.

Thus, most young people are caught between two opnosing forces armed with powerful
 weapons. One force arpues that the only logical thing to do is to have as many
young as possible for that is nature’s way. They reason that nature will control
our population just as other natural populations are controlled. The individual
would be foolish to limit his family and allow others to reproduce.

The opposite side argues that the very difference between man and other ~rganisms--~
our intelligence--should be used to control our population growth before nature
uses its three big weapons--starvation, disease, and competition (wvar), to control
our growth.
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Two extremely important differences between natural and man-controlled societies
should be made. In nature, the fit individual survives and reproduces, and whether
or not it survives is mostly due to chance and its own ability to find food, fight,
escape, etc. In man's world, the fit society survives, and the fitness of the
society is mostly determined by the intelligence of the people, their technology,
and energy resources. Reducing man's population may allow better technology and
more energy to be used for the good of everyone in the society. If each indivi-
dual has as many children as possible, society may weaken and destroy the very
protection which allowaed its members to have so many children in the first place.

Can You Help Your Children's Children?

o matter hotr you feel about population growth, you can do four things to help
make the world better for all people.

l. Support scientific research. Information from science may sometimes cause
damage, but our only hope to control diseases of people and the organisms we
eat lies in continuous research of all types. Ve know that any drug, spray,
or resistant species of plant or animal will soon be obsolete due to the rapid
changes in insects and germs. Only research done long before the organisms
actually mutate will allow us to react fast enough to stop a catastrophe.

2. Use less cnergy. Everytime you use electricity, gasoline, or any other kind
of energy produced rrom fossil fuel, you permanently destroy a little more of
the energy nature stored hundreds of millions of years ago. We may develop a
goo¢ substitute that can power our cars and trucks, but what if we don't?

3. Waste as little as possible. Try to recycle metals and paper, for supplies of
many metallores and trees will get much lower if our population continues to grow.

4. Keep track of chanpes in the world around you, and let others know when you see
them making mistakes that may destroy our world. People should not sit on
their hands while budgets for medical and agriculture research are cut and
millions of pounds of copper,.tin, and wood are daily thrown away. As we use
up the resources provided by nature, we are only increasing the chance that
our children will be miserable. For the good of us all - learn, observe,
and react!

STUDENT SELF-TEST
l. Uhy is a complex food web more stable than a simple food web?
2. List four ways that human population grouvth has changed the world around us.
3. Why do some organisms adapt much faster than others?
4. Two rules of nature have always been true:

1) Successful organisms always change their enviromment until they
are no lonpger successful.

2) All species will either adapt to a changing world, or become extinct.

Do you think man will obey those rules? thy?
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Behavioral
Ohjective
Number ' Topics an! Concepts

10 Students shall be able to apply the concept, "the normal fate
for most species is extinction,' to a specific problem.

13 Students shall indicate that rnuch of the energy we use today
was stored millions of years ago by plants.

20 Given a food chain, students shall be sble to select a
population that would increase as a result of a decreass in
another animal's population within the food chain.

25 Students shall irdicate that succession moves from simple
to complex focd chains.

26 Students shall be able to apply the concept, "successful
animals and plants usually alter t'eir environment until they
are no longer successful,” to a specific problenm.

30 ' Students shall be able to use the law “‘Survival of the
Fittest," to select the most essential characteristic of a
mutation with adaptive value.

31 Students shall be able to apply the concept ''Organisms are
fit only vhen many cenerations of their offspring can re-
produce successfully," in evaluating the successful human
society.

32 Students shall apply the twn concepts ‘‘control by society

i3 essential if the environment is to be managed properly, for
the individual who abuses the environment gaina most of ¢he
advantage, while all of society shar~s the loss,"” and “hunans
should strive to leave future generations the socia’ :
structure, resources, and environmental quality required for
lives as fulfilling as our own'" to 10 specific areas of con-
flicting value judoments.

Teacker Sugpestions
This paper should be presented immediately before, after, or in the same periods with

the film, Tragedy of the Commons.” In discussing the paper with your class, try to
review each of the concepts listed above.

A esood class discussion of the student self-test questions, the paper, and the
questions from the 'Trapedy of the Commons' should adequately meet the objectives
for this paper.
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Answers - Student Self-Test Ouestions

My is a complex food web more stable than a simple food web?

In a complex food web, every organism has several other animals eating it
and/or it eats a wide variety of plants and animals. As the population of any
orpanism increases or decreases, the many animals and plants in its niche
react to keep the population stable.

In a simple food chain, a rapid population change of one organism may
overvhelm its food supply, or may require several peverations for its preda-
tors to increas2 enough to contro) it.

List four ways that human population growth has changed the world around us.
e have changed the native plant and animal populations throughout the world:
we may he changing the world's climate; we have used much of the world's
fossil fuel®: we have polluted the streams: and we have wasted many minerals.
tTThy do some organisms adapt much faster than others?

Adaptation rates are strongly depcndent on the length of time for each
generation. Organisms requiring little time to reproduce (bacteria) will .
adapt much faster than animals with lone periods of time between new
generations. -

Two rules of nature have always been true:

1) Successful organisms always chanpe their environment until they are no
longer successful.

2) All species will either adapt to a changing world, or beccme extinct.
Do you think man will obey those rules? Vhy?

Discuss this question with the class. 1It's really too early to tell if man

.will obey those rules, but in all probability he will. The thing man must

vork for is adaptation, not extinction of our offspring. Careful thought
before making chanres in the world around us will help us survive as a
species, and applying knowledge wisely is a form of behavioral adaptation.
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The film, Trasedy of the Commons’ is a film for far-sighted and thinking humans.
It presents some facts and ideas wrhich are hard for many people to face calmly.
Many of the questions it raises about our future caniot be answered with a simple
'yes”' or 'no", but require a '‘maybe, if .

Three broad concepts are presented in this film:

1) Tre world must be viewed as a commons, which we share with all other
livine and yet to be born humans. If we kill the last of any specles
of plants or aninals, no humans will ever again see that orpanism.
Every chunk of coal or drop of oil we use will never again be available
for future humans. If ve allow land to erode, soil will not regain
its value for thousands of years. If we change the world's climate,
every biome in the world may be changed in unpredictable ways.

In other words, our present actions as individuals and as a soclety
will belp determine the quality of life in the future for ourselves
ard our offspring,

2) The more dense the human population becomes, the more elipible it is

for disaster.

As people crowd tosether, their freedoms must be restricted if all are
to continue to live. Psycholosically we wall vut other people, and

ve are walled out, Others become not people, but things to be cheated,
hurt, and ignored since their lives mean nothine to ours. Government
protects each of us from others with laws which restrict freedoms
enjoyed by people in less crowded societies.

To mainctain a crowded population requires much energy to import food,
pover industry, and remove concentrat.d air and water pollution. If
ecergy 1s not available, the quality of life deteriorates auickly.

Disease 1s siven the best possible conditions to mutate into new forms
and to spread rapidly from human to human in a crowded environment.

3) Me cannot maximize both population and quality of life!

The world's resources are limited. As the human population grows, places
to take vacations, rights to individual attention, amounts of oil, water,
metal, wood, food, etc. decrease for each person.

The vorld's ponulation is nov so big that everyone could not possioly

have the standard of 1iving of Americans. There is not enough energy,
metal, and food for others to equal our wealth. If the world's population
continues to expand, our ahility to buy inexpensive food, plentiful fuel,
and a quality life will decrease.

The £1lm does not give nice and neatly packaged answers to the problems

it raises. Sume of its theories and ohservations mav be contested, but

if 1t 1s correct in its viewpoint, then values of all people everyvhere
must change if ve are to become a truly "fit" species. Governments at

all levels will need to be staffed by people who can see beyord the next
election and beyond their ovn generation. Fortunately, 'nited States

will have a large viice in determining the future of the world, and

each of us still has a voice in our rovernment. Our actions will de-
ternine if we are alive to receive praise, or ahuse, from our grandchildren,
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STUDEMT SCLF=-TEST

Traredy of the Commons (Part I)

1. "ould you have acted as the herdsmen did? Why?

2. %ho should be responsible for commons? thy?

3. Do we have any commons in th; worid today? Where?
Tragedy of the Commons (Part II)

4. Do you think Dr. Hardin was right when he said, ''e wall out people
when we are in crowds''? Provide evidence for your position.

S. T'hat did the scenes with the nirl singing "Lveryone I See Fas A Smile
For Me' mean to you?

6. Did you notice any new ideas ahout man’'s use of the commons?
Tragedy of the Commons (Part III)

7. 'hat freedoms do you lose by living ir a very crowded city? What
freedoms are gained?

£, Should anyone be able to tell a farmer, 'Terrace your land to stop
erosion, or ve'll male you sell your land to somenne else'? Should
someone be able to tell you, "“You can only have tnis much electricity
this year. .Je must save our coal for future generations'? Why do you
ansver as you do?

9. %hat causes people to feel differently and have different ideas about
large cities and over population?

Tragedy of the Commons (Part 1V)

10. What solutions does this part of the film offer for problems raised
during the first three parts?

11, 'ho should decide howv many people stould he born?

12. llow does nature control population?
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Behaviroalu
Objective .
Mumber Topics and Concepts

30 Students shall be able to use the law ''Survival of the
Fittest" to select the most essential characteristic of a
mutation with adaptive value.,

3 Students shall be able to apply the concept Organisms are
fit only wher rmany generations of their offsprins can re-
produce successfully' in evaluating the successful human
society.

32 Apply the two concepts 'control by society is essential if
the environment is to be managed properly, for the individual
vho abuses the environment pains most of the advantage, while
all of society shares the loss:" and "humans should strive
to leave future generations the social structure, resources,
anc environmental quality required for leadin~ lives as °
fulfilling as our own' to 10 specific areas of conflicting
value judpements.

33 - Students shall be ahle to interpret the film Tragedy of the
Commons and select the hest summary statement of the film's
message.

Teacher Supgestions

Before showing this film, try to carefully read the entire "Instructional Guide" for
the film, preview the film, and then take time to carefully think out the goals ycu
would have for your class.

The film is the most powerful tool we have seen for stimulatinn class discussion
about man's role in his world, but, showing the film without careful teacher prepara-
tion and thought is like using a scalpel for a screwdriver.

The thine that has worked very well for us has been breaking the class into froups
of four or five students. Have each group spend five to ten minutes after each film
segment discussing the student self--test questions. Then bring the class back
together and solicit group answers, corments, and counter-comments.

If only the class as a vhole discusses the filr, many students will never express
themselves. If only small groups discuss the film, students may never hear strong
digsenting views. The best of both worlds can be achieved by havinr both levels
of discussion.

Work to maintain a rational, not emotional, discussion. Act simply as a discussion
leader who recornizes students, surmarizes arouments, and tries to keep both sides
of the many potential conflicts represented. The overall goal should be to force
students to examine their present actions in the light of concern for people living
now and ir the future.
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One correction should be made in the film if students ask. In part four, it
presents a comparison of the growth rate of two and three-child families. The
three-child increase should go in this fashion:

Children's Share
Parents Children of Children 80 on

2 3 4.5 6.7 10.1 15.2 22.8

since each parent would produce the equivalent of 1.5 children per generation. In
a similar vein, the two-child family would maintain its one child per parent average
every generation, and its size would be 2-2-2-2-2.

The film correctly shows the growth of the two-child family, but incorrectly
indicates that the three-child family would grow by an average of three children
per parent, per generation. The conclusions reached would be the same, but the
time would be much longer. Unless a student notices the error, it would probably
be better to not explain the mistake, since you will be pressed for time anyway.

p=—r—r=—

Answers - Film Questions for Tragedy of the Commons

There are no “right" answers for most questions about this film.

Your role in this film is to keep the class discussion balanced and as rational as
possible. Act only as a director to call on students, and try to avoid saying
anything, other than summarizing the total arguments prasented on each question.

The class should make its own decisions about the "right'" answers to these questions.

The instructional guide has some excellent suggestions for goals for each part of
the film.
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T'E PIFLD TRIP
Tonics and Concents

Behavioral ohjectives 4-12, 14 and 16-32 will all be reviewed durine the trip, as
suldes follow the directions contained in this paper.

The followinp objectives are for new concepts introduced during the trip.

34. Students shall be able to select the best description of the bone arransement
of larpe animal fossils.

35. Students shall be able to select the class of modern animals most like the
first vertebrates that left fossil remains.

36. Students shall be able to select the correct statement about physical chdnges
occurrins durin~ the evolution of horses.

37. Students shall be able to match a biome with three adaptations unique to the
animals of that area.

37. Students shall be able to select the source of moat moisture received in
¥angas.

3¢, Students shall be able to match a biome with three adaptations unique to the
plants of the area.

40. Students shall he atle to select the factors which most limit the populations
of larme carnjivores.

41. Given a descrintion of ere size and shane, students shall be ahle to seclect
the probable nest location and chicl maturity at hatchine.

42. Students shall indicate that altinc birds do not reproduce as successfully
as other birds and have excessive feather wear.

43. Given descriptions of cowbird nestinn, eating, and chick-care behaviors,
students shall be able to select the incorrect statemen:.

44, Students shall te ahle to apply the concept “animal species with high
mortality rates tend to produce young which require little care' to a
specific prohlem. :
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THE TOPEKA PUBLIC SCHOOLS
REQUEST TO PRINCIPAL FOR FIELD TRIP
’ Secondary Schools

Community resources are valuable aids to the instructional program. Careful planning
and proper follow-up are necessary in order to make the trip most worthwhile. This
forr should be properly completed in TRIPLICATE and signed by the teacher and princi-
pal. The original copy is filed in the principal’s office. The principal shall

send duplicates to the office of instruction and departmental supervisor.

Subject
School ' Department__ Science and Class
Date of Trip Leave Return Mumber of Pupils

Description of Trip  The class will study the University of Kansas llatural History

Museum. The trip will last three and one-half hours. Students will be divided

into groups of ten or fewer students and will be led by a trained puide.

Objectives of the Trip To provide concrete examples of concepts developed during

the pre-trip and posttrip study of the "Life: Past, Present, and Future" module.

All students vill study the displays dealine with paleontology, biomes, and animal

adaptations. The field trip experience will expand and reinforce concepts

developed throush class activities, papers, and films. Behavioral ogjgctives;

classroom material, field trip worksheets, and pre and posttrip tests were developed

by the Environmental Education Project.

lfeans of Transportation Environmental Education bus
Required: Student Cost none
Teacher Signature Date

-

I approve the above request and accept the responsibility for the field trip as
stated in the guidelines on the reverse side.

Principal's Signature Date
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The Topeka Public and Parochial Schools
Unified School District Mo. 501
Cnvironmental ZEducation Demonstration Project
Phone: 232-9374

The . school science.students in class

will be participating in a three and one-half hour field trip through the Kansas

University Natural History ifuseum on . For the past three

weeks, the class has been studying paleontology, biomes, weather patterns, and
animal adaptations. Transportation and trained leaders for the trip will be
supplied by the federally funded Environmental Education Project.

If you give ~ permission to take this trip, please
answer the following questions, and give your signature below.

Signature of Parent
Emergency Information:

Home Phone

Alternate Phone

Doctor's lame

Doctor's Phone

The Environmental Education Project takes students from all over Topeka on many
different kinds of field trips. If you would be interested in being trained to
serve as a volunteer to lead students on any of our trips, please indicate your
interests below. You would be trained for any trip before being put in charge of
a small group of students. You are also welcome to visit any trip. Please call
the Environmental Education Office, 232-9374, during the day if you wish to visit
any of our trips.

With training, I could help lead a field trip. Yes 2:] No D
I would like to work with: Sixth Graders [:] Junior High [:]
Senior ligh [:J

I would like to help on these types of trips:

Museums [:] Nature Study [:] Water Study [:]
Geology [ ] Industry [ ] Laboratories |_]
Name
Address

Phone No.
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Usine Field Trip Forms

"Neduest to "rincipal for Field Trip' form,

Three copies of this form must be submitted for each field trip. They should be
submitted as early as possible and at least one week prior to the trip. You may
use the form on pave FP-2 in either of two ttavs: ruplicate it the proper number of
times, £ill in the reauired information, and turn in to your principal: or obtain
the proper number of request forms from vour principal and transfer this information
to it.

Please invite your principals to attend this trip with you. It will provide them
a much better picture of the value of field trins than could he conveyed in any
number of words.

‘'Parental Permission”’ forms.

Duplicate pace P-3, and strongly urpe your students to have their parents read and
sicn these sheets. They are quite important to the continued success of this project
and in establishing some cormmunication from you to the parents. Ve need the
volunteers that are occasionally picked up with this form, and the community should
be aware. of vhat the project and its teachers are doing with their students. Ve
also need the emersency phone numbers in case a student should be hurt.

Mave the class £i11 out the first three blank lines before sending the forms home.
Please bring the forrms with you when boardine the bus.

_University of ¥ansas }luseum Mote Sheet  forms

Paces P-6 0 P-ll will he given to students for use durine the field trip by the
project. In future years, these pages may be duplicated by the teacher.

After extensive trials, we have found that A) requiring students to tal'e notes during
the trip° R) taking up the worksheets followin~ the trip: C) cursory checl:ing of
student effort' and D) using the worksheets for review has worled well for hoth
student enjoyment and learning.

Planning for the Substitute: The suhstitute provided by our project is able to
present Paper I, J, K. L, and . She should not be expected to handle the £ilm,
Traredy of the Cormons and Paper ' easily, since food knowledre of the students in
the class is required to male this discussion profitable.

Provide the substitute with lesson plans for each class which would allow her to
present meaningful and interestine material.

“otify both the substitute and the students of the various discipline tools at her
disposal, for many classes prefer to harass rather than learn from a substitute.

Pre-trip Lecture Sucrestions.

1. Remind students where they will meet the bus and the time for departure and
return to the school.

2. Students will be walkiny outside for up to 15 minutes of the trip and will walk
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3. Do not brine cameras, tape recorders, or other bulky items. They would add
nothine to the museum visit, and may be stolen (as one was last year).

4. Bring pencils or pens. Students will be expected to take notes. The project
supplies clipboards and work sheets.

5. Fat a nutritious brealfast and (in case cf afternoon trips) lunch. Students
wvith inadequate meals tire out quickly, and grumblins stomachs provide strong
comnetition for constructive learnine,

6. Smokinp is not allowed on the bus (state law, flammable seats, and close quarters
dictate this). Smokinpg is not allowed in the museum (their repulations).
Smoking, i1s allowed on the walk between the museum and the bus.

7. Rehavior durine the trip: a) Groups will be selected at random hv the Fnviron-
mental Fducation staff. This is to provide a pood mixture of all types of
students and interests in each sroup. In a mixed froup, all members can share
and learn more. b) The trip is an intensive learning experience, so come pre-
pared to work and learn. c¢) Fach group is to remain under the supervision of
one ruide for the entire trip. d) If a student cannot cooperate and work with
other students and the guides, please tell the teacher now, and stay home. One
disruptive student can damace the learninp and appreciation of the trip for every
other student in the group. e) I1f ecasoline supplies are restricted too much,
classes may need to be doubled up. Ve hope students will be tolerant. The ras
usape per student is quite small, hut the trip does require aboit 11 gallons of g

Field Trip Time Line

The trip recuires a full three ard one-half hours to reach every objective. If four
hours are available, the third floor will be visited in addition to floors one, two,
and four. A 20-minute slide-tape presentation is available to show how the museum
exhibits are made and how the museum works to help science. We strongly recommend
its showine before taking the trip.

Travel to the nuseum and diserbarking time . . . . . . . 45 Minutes
Tour of the museum (40 minutes per €loor). . . . . . . . 2 Hours

Travel to the school and disembarking time . . . . . . . 45 lfinutes

Nirections for Trip Guides

The field trip for each Proup will be unique. The class will be divided (arbitrarily)
into grouns of ten students or less. Each group will have a different leader and a
different route, but all will try to meet the same basic roals. Guides will move in
the floor sequence 1~-2-4-1. Fach guide will start at a different floor.

These suggestions should help mal'e the field trip as profitable as possible.

1. Learn the students' names as quickly as possible, and call them by name throufrh-
out the trip.

2. Vary your topics and pace.

3. Do not talk to the zroup until all can hear and see what is being discussed.

4, FPreauently ask a question, let students think awhile, then piclk a specific
student (on a semi-rotating basis) to answer the question. Keep auestions
moving and random enough that students never know who may be called upon next.

The list which follows describes the activities, allotted times, and sugaested
topics to be discussed at each point on the trip circuit. :
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Name

The questions on this sheet are those which will be on the test based on this trip.
If you observe carefully, you should be able to answer most of the questions. There
is room for you to jot down notes for yourself.

Guides who go with you on this trip will locate the exhibits for the questions

below. They can help you with the answers, but you must do most of the thinking
yourself.

Floor 1

1. Why is the large mosasaur in the central display case in an unrealistic
position for a fossil?

2. VUhy are bird fossils the rarest of vertebrate fossils?

3. Vhat haprened to the size, teeth, and feet of the horse between the Eocene
and Pleistocene? '

4. What form did the horse's ancestor have during the Devonian Period?

5. Find two different displays showing fossils of many animals that died at the
gsame time. What caused the death in each display?

6. What three characteristics are needed for something to be classified as a fossil?
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7. In the spaces below, indicate when different kinds of backboned animals first

appeared in the fossil recotd.

Time*

veriod

0 -+ Recent and Pleistocene

50

150

--------------- -————- - =200

250

................ -e === = 300

350

------------------------ 400

450

gliocene
- Teretary]difgocene

Eocene
Paleocene
= Cre-

taceous
l— Jurassic

- Triassic

— Permian

— Pennsylvanian
— Miseisgippian

~ Devonian

= Silurian

~ Ordovician

*Time is in millions of years
since period began.

8. Uhat portion of the earth's total history is contained in the chart above?
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Try to find plant and animal adaptations and one food chain for each of these displays.

9.

10.

11.

12.

13.

Tundra

Plant adaptations

Animal adaptations

Food chain

Northern Coniferous Forest

Plant adaptations

Animal adaptations

Food chain

lfiddle Latitude Deciduous Forest

Plant adaptations

Animal adaptations

Food chain

Desert

Plant adaptations

Animal adaptations

Food chain

Tropical Rain Forest

Plant adaptations

Animal adaptations

Food chain
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Floor 3 (Opt:onal)

14. Would you expect the skulls in the display on the evolution of man to be real?
Why?

15. When did early man first arrive in America? -

16. Compare the common foods and tools used by the following three groups of early
men when they lived in Kansas.

Paleo and Archaic Indians:
Woodland and Hopewellian Indians:
Central Plains Farmers:

17. Have men always caused other animals to become extinct, or is this a vecent
trait? VYhat evidence can you find to support your theory?

18. Were the societies whose artifacts are shotm on this floor "worse" or lower
than ours? Who should judge?

19. What fossil evidence would be needed in order to say that the center displays
on ancient man were accurate, rather than merely possible?
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Floor 4

20. Why is the cowbird called a parasite vhen it lives on seeds and insects?

21. Suggest two adaptations vhich would help birds avoid parasitism by cowbirds.
22. Of what use are ovl pellets to ecologists?

23. Give two advantaggs that da?k pi?ment gives to bird feathers and the bird.
24. How could insecticides destroy the yucc# planﬁ?'

23. What advantage would birds gain by adapting to eating plants, not insects
and animals?

26. WYhat are three things which influence the number of eggs laid by one species
of birds? ,

27. A medium-sized bird lays its eggs in holes in trees and has young which quickly
leave the nest. Predict the color, size, and shape of its epgs.

Prediction Reason for Prediction

Color

Size

Shape
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K.U. I{USEU{ TZACHER AND VOLUNTEEP. VORKSHEET

The material below will provide some background for discussing the questions raised
during the field trip. The trip puides are responsible for teaching the basic
answers and laying the groundwork for understanding the larger concepts. The
teachers are responsible for building on the material during a follow-up class
discussion.

Floor 1
Suggested presentation method for this floor:

1. Let students wander the floor and look at the various exhibits for no more than
five minutes. During this time, contact each student and learn his name.

2. Dring the students together facing the {fosasaur display, and discuss question one.

3. Proceed around the floor, stopping in front of the Devonian fish, Pennsylvanian
amphibian, Permian reptile, Jurassic and Cretaceous dinosaur displays. Discuss
the evolution of vertebrate aninsls illustrated in this sequence, and have
students make notes on question scven.

4. Stop beside the Cretaceous bird fossil display and discuss question 2. Point
out the teeth on early birds and ask what they must have eaten.

5. Continue to the mastodon and mammoth displays and have students determine the
period of these mammals existence.

6. Discuss questions three and four in front of the display about the evolution of
the horse.

7. Continue through the Pleistocene and recent displays, pointing out the importance
of the extinct giant bison with the arrowhead in its shoulder, the giant camel
and so on.

8. Pacing the tar pit display, ack students to answer question five and six. Point
out the tar pits and the display on fossils. 'Give the students five minutes to
wander the floor and find their answers.

9. Bring the group together in front of the Wyoming fish kill, if possible, and
discuss questions five, six, seven, and eight.

Total time = 40 minutes.
Floor 1.

Tw. broad concepts should be gained from this floor: many, many more animaly used
to live than are now living; evolution is a very slow, but continuous occurrence.

Q 1. Why is the large mosasaur in the central display case in an unrealistic
position for a fossil?

A 1) The sedimentary deposits surrounding a fossil will be compressed from 10 to
100 times as rocks are formed from the mud or sand depnsits. Therefore,
fossils are usually crushed flat and in one plaane.

2) Older rocks are located lower than newer rocks. This mosassur's head
would be thousands of years older than its tail.
3) Complete fossils with all parts in position are oxtremely rare.
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5
Why are bird fossils among the rarest of vertebrate fossils?

Birds are able to fly away from most disasters; they live in wooded areas,
vhere few fossils are made, have swmall fragile bones, good meat and are
usually eaten; and they float so that they seldom sink to be covered with
mud. Birds, therefore, leave very scanty fossil records. They are also

rare because paleontologists frequently miss the delicate bones and feathers
in fossils,

What happened to the size, teeth, and feet of the horse between the Eocene and
Pleistocene?

The horse's feet went from four toes to one toe per foot.

Size went from two feet to five feet at the shoulders. -his allowed them

to better cope with predators.

Teeth went from short, tree leaf browsing teeth to long, grass chewing teeth.
In discussing this question, point out Figure 6, Paper D, Page 3. One
hundred million years ago, there were no Rocky Mountains--just an ocean in
that area. As the mcuntains rose, tliey changed the North American climate
from damp forest to, in many areas, grassland. This slow mountain building
encouraged adaptations in the horse.

What form did the horse's ancestor have during the Devonian Period?
The most advanced vertebrate at that time was a very primitive amphibian.
Therefore, the horse's ancestor at that time would have been a primitive

anphibian.

Uhat caused the death of asnimals in the two displays showing many different
k.ads of dead animals in one area?

Four displays are possible for this answer.

-The ‘lyoming Fish Kill was probably caused by water that became toxic because

of drought, excess algae growth, or some source of natural poison.

The Crinoid Kill was probably caused by toxic water caused by algae growth
or mud slides.

The Tar Pits trapped animals in tar saturated sand, which acts like quicksand.

The Azate Sprinps bone bed was probably caused by a flood and stream concentra-
tion of dead animals in one ares.

What three characteristics are necded for something to be classified as a
fossil”

Burial in the ground, orgénic origin (i.e. it had to be made by a living
thing) and ancient origin.
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Q 7. In the spaces below, indicate vhen different kinds of backboned animals first
appeared in the fossil record.
A AN A Time*  Period
0 =T Recent and Pleistocene
liocene
— Tertiary 3{°°°“°
(ifammals) - Eo‘§3§°“°
Paleocene
— Cre-
taceous
— Jurassic
-~ Triassic
~ Permian
— Pennsylvanian
~ Mississippian
— Devonian
- Silurian
- Ordovician
*Time 18 in millions of years
since period began.

A The animals in brackets indicate the first appearance of the classes of
animals shown in the Natural History luseum. In the review session, you
should point out that primitive mammals appeared in the Cretaceous and that
a'l classes of animals have had some representatives survive up until now.
You should also point out that the vast majority of all species of animals
that once existed are now extinct.

Q §. Uhat portion of the earth's total history is contained in the chart above?

A Less than one tenth of the total time is represented on this chart. (The
earth cooled from a molton state for three billion years before even algae
appeared--this chart represents only one-half billion years.)

Floor 2

Five concepts should be emphasized on this floor: 1) 1life zones are controlled
by both rainfall and temperatures; 2) man has drastically altered the middle
latitude deciduous forest, and is beginning to change the other areas; 3) all
animals and plants will exhibit many adaptations in order to survive; 4) all food
chains depend on plants; and 5) parasites and starvation control the populations

of most predators.
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Suggested presentation method for floor 2:

1.

3.

4.

Allow students to view the exhibits independently for five minutes.

Review Teacher Paper F, Page 6, discussion question 5, before discussing this
material. Use the large North America map to review and discuss the topics
below. Students should be able to identify where the different biomes are
located and explain why the weather patterns exist as they do for the different
areas. Ask these review questions:

a. Trom vhich directfor ¢o winds .usually blow? (From we t to east)

b. Why is there very little rainfall over the Southwestern United States?
(The Pacific Coast llouniains catch moist air from the Pacific and moist air
from the Gulf can seldom move against the prevailing wind direction for
such long distances.)

c. How do mountains remove moisture from the air? (The air cools as it goes
over the mountains, and cool air cannot hold much moisture. Clouds and
rzir for:: as the air cools.)

d. thy does Eastern Kansas receive more moisture than Western Kansas?
(Moist Gulf winds are more likely to move east with prevailing winds.)

e. Vhy does rain fall where there are no mountains to cool the air?
(Cold Eronts moving from the north cool the warm, moist air.)

f. Which biome, Tundra, Coniferous Forest, or Deciduous Forest, receives
the most moisture? (Deciduous Forest)

g. Why? (Warm, moist air is most likely to be cooled over the middle latitudes.
"It seldom reaches the northern-most latitudes.)

Have your students locate the Tundra display, then use the snowshoe rabbit to
open discussion on adaptations necessary for survival in this biome. Have
students define adaptation, then work out at least three obvious adaptations
for the rabbit. (Fur turning white in winter, large feet for walking over
anow, and short, thick ears :o help avoid frost bite.) Then move to other
animals and ask for two or three other animal adaptations. Move on to plant
adaptations and construct a food web. As you leave the biomes, ask for one
state in this biome. (Alaska)

love on around the displays discuscing at least three plant and three animal
adaptations--construct a food chain for each biome.

Total Time = 40 minutes.

Q 9. Tundro

Plant adaptations: Low, slow growth, rapid reproduction in the summer,
thick skins, ability to hold water, shallow, branching
root systems.

Animal adaptations: Vide ﬁeet, Caribou's snow scraping antlers, Snowshoe
Rabbit's white color, tountain Goat's hoofs, thick fur,
shors, thick ears, the Lemming's color.

Food chain: lloss —> Snowshoe Rabbit--=} Wolverine -~ Fleas-—-y Decomposer
Lichen —) Lemaing —p Wolverine - -=—3 Decomposer
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Northern Coniferous Forest

Plant adaptations: Evergreen trees able to wake food continuously, cone
shaped trees able to shed snow, taller trees are able
to reach 1light, ferns able to exist in shady conditions,
birch trees have winged sceds able to reach fire burned
areas.

Animal adaptations: Porcupines with quill protection, beavers' behavior
' which builds their required habitat (ponds, lodges),
fisher's behavior (he can kill a porcupine), Moose's

nose enables underwater browsing, antlers for protection.

Food chain: Pine trees —yPorcupines — Fishers — Tapeworm —) Decomposers.
Birch trees ——)Beaver ——) Fox* ——) Lice ——) Decomposers.

*Could kill a young beaver.

iddle Latitude Deciduous Forest

Plant adaptations: Trees able to produce leaves and grow quickly during
warm weather, low growing plants able to grow in dim
sunlight, vines able to reach 1light, tree shape broad
to reach light but may be damaged by snow. Thick trunks
to support the wide-spreading limbs. '

Animal adaptaticns: Legs adapted for dodging, not speed, skunk scent,
woodchuck's hibernate, turtles have protective shells,
raccoons can climb to reach bird nests and protection.

Food chain: Seeds—) Squirrels ;-)!~Jeésela —> Bacterial ——)Decomposers.
Disease

Leaves ——) Insects—) Birds ——} Raccoons ——)Fleas —) Decomposers.

Desert

Plant adaptations: Thick, waxy stems able to make food. Heedle leaves for
protection. Quick reproduction following rains. Roots
producing chemicals which retard growth of competing
plants.

Animal adaptations: High ability to conserve water, behavior end cooling
systems designed to withstand large temperature changes,
many are able to climb on and eat cactus, poison in
rattlesnakes, Paccary able to resist rattlesnake
poison.,

Food chain: Seeds —JKangaroo louse —jRattlesnake ~)Peccary--)Ticks —)Decomposer]
Cactus—-)Paccary—)Coyote* —Roundworms —)Decomposer.

*Kill &oung peccary.
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Q 13. Tropical Rain Forest

Plant adaptations: Small plants grow on large ones, collect water in bowls
- formed from leaves. Have wide, efficient leaves, have
broad, shallow roots to trap surface minerals.

Animal adaptations: High ability to maneuver in trees, eyes focus ahead
(binocular vision) as opposed to ordinary vision of
the prairies, bright colored birds to enable mate
attraction, thin fur coats.

Food chain® . Seeds—>Toucan—) ifonkeys*—) Fleas —d Decomposers.
Leaves —) Insects ——) llonkovs ———9 Snakes ——)Decomposers.

*Eat eggs and young.

Floor 3 (Optional)

The third floor displays material on the evolution of man, and early man's history in
the United States. We have eliminated this floor from trips providing less than

two and one-fourth hours in the museum. If time does allow, have students discuss
the following questions. '

Suggested presentation method for this floor:

1. Stop in front of the display on man's evolution, discuss question 14.

2. Point out the displays on Paleo and Archaic Indians, Woodland and Hopewellion
Indians, Central Plains Farmers, and the displays on early man. Have students
ansver questions 15 through 19. Cive them 10 minutes.

3. Review the questions, then move on to the next floor.

Total Time = 25 minutes.

Q 14. Would you expect the skulls in the display on the evolution of man to be
real? Uhy?

A No. Skulls are rare, usually fragmented, and too valuable to put on public
display. These are very carefully made replicas of the real skulls, which

are housed in different museums throughout the world.
Q 15. t/hen did early man first arrive in America?

A - About 20,000 to 40,006'years ago. Ask your students if Indians were here
before Christ was born. (Point out that they were here at least ten times
longer than there.wete_Christians on earth.) ’

Vhat were Indians doing in Kansas when Columbus discovered America in 14927
(Farming)
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Q 16. Compare the common foods and tools used by the following three groups of
early men who lived in Kansas.

Tools Foods
A Paleo and Archaic Indians Arrows, Axes, Spears, Primarily animals
? - 0.B.C. Grinding Stones ' and plants that were

hunted and gathered,
not cultivated.

HWoodland and Arrows,"épears, Axes, More plants in the

Hopewellion Indians and Pottery diet, and some
0.A.D. - 800 A.D. _ ' cultivated crops may

have been added.
Huch hunting and
gathering stili used

Central Plains Farmers Farming Tools, Pottery, Primitive corn and
800 A.D. - 1400 A.D. Arrows, Spears, and other cultivated
80 on. crops are now added
: to meat that {is
hur.iea,

Point out to the students that the arrowheads were getting smaller as time
progressed. Ask them to suggest reasons for this change. (Smaller gare,
more accurate arrows, better planned hunting trips, and difficulty of
finding small arrowheads in older archeological sites, may all contribute
to the trend toward smaller arrowheads.)

Q 17. Kave men always caused other animals to become extinct, or is this a recent
trait? Uhat evidence can you find to support your theory?

A Since man has been on earth, he has played a part in causing other animals
to become extinct. Fossil evidence indicates that each time primitive
man invaded a new continent many of tne large mammals soon died out. The
best indication of this on this floor is that the Archaic and Paleo Indians
hunted giant bison, elephants, horses, and camels in North America. All of
these animals were extinct on this continent when white man arrived.

It should be made clear, however, that man is not solely responsible for
extinction of other animals. ifajor die~-offs occurred long before the earth
even had large mammals. '!Man has added many, many animals to the list of
extinct species, but he is not the only cause of extinction.

Ask the students why this trend of man's may be dangerous in the long run.
Point out that a simplified food web can be destroyed much more easily than
a complex web. Every new extinction simplifies our food web a little bit more.

Q 18. Uere the societies whose artifacts ai;’shown on this floor "worse' or lower
than ours? Who should judge?

A Point out that societies can be judged on many facets. For instance, criue,
health, economic growth, pollution, size, intelligence, and distribution of
wealth are all things on which societies could be judged. No one society
is the best in all areas.
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Q 19) What fossil evidence would be needed in order to say that the center displays
on ancient man vere accuratz, rather than merely possible’

A Ve have enough fossil evidence to be fairly sure of tools, animals eaten,
posture, size, and musculature of the men and women. We would need more
evidence of paintings or writings to determine color, hair covering, and

social patterns as depicted in the paintings. .

FLOOR 4

Throughout this floor, one concept in biology should be stressed. The concept is
that most animals have a limited supply of energy available to them. This is
energy they get as food, and the animal which is going to survive is the one which
makes the best use of its energy. FEnergy is needed for reproduction, as well as
Just to kcep the animal growing and alive. The animals best suited for their

enviromment are those vhich can tap a large, steady supply of food and utilize it
efficiently.

In reproduction, the best parents produce the greatest number of young which will
survive to reproduce young of their own. Several strateries are used to reach this
"maximun of successful young."” For instance, the cowbird puts a lot of energy into
the laying of engs, but very little into supplying food and protection for its young.
Other birds, 1ike the ilorning Dove, lay only two epgs at a time, but put a lot of
energy into the care and feeding of their younp. The goal is not to produce preat
numbers of younn, but to produce enough young that ope per parent reaches adulthood

. Oysters and tapeworms may lay millions of eggs to achieve this.
Primitive man had several children. ifodern man need average only slightly more than
one birth per adult.

An immediate response to this concept i: that humans, (and other animals) must strive
to produce the maximum number of young to fit the "Survival of the Fittest Law."
Hovever, if too many young are produced, all may die through starvation, disease, or
predation. Examples of these are viruses, which may overproduce and kill their host
and lemmings which follow wildly swinging population cycles of overproduction, then
starvation.

Suggested Presentation liethods for This Floor

1) If your students bave adequate motivation and ability, show them the displays
dealt with in the questions. Ask each student to answer at least six of the
questions, and give the group 15 minutes to work independently. Review the
questions as a group before leaving the floor.

2) If you have a low ability and/or poorly motivated group, give them five minutes
to examine the floor's displays, then work with them on each display.

Total Time - 30 minutes.

Q 20) Why is the Cowbird called a parasite when it lives on seeds and insects?

A The Cowbird is a brood parasite. It acts as a parasite on other animals
by laying eggs in their nests. The Cowbird lays about 15 to 25 eggs in

its season, and can parasitize over 35 species of birds. These birds are
generally about the same size as the Covbird, so the eggs are roughly the
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sarme gize. Two things to erphasize here are that 1) any parasite must
have many younr in ovder to survive, since any host animal soon develops
defenses arainst the parasite: and 2) the Covhird uses most of its avail-
able cnergy to lay ec~ms, rather than to rear its vouns,

The supplenental papers, lWhy Mo Robins Lay Blue Tpes?” and ‘'Safety in
Humhers” on pages 33-35 will provide some roo!l hacleround for discussion
of questions 2N and 71,

Suspest tvo adaptations which would help tirds avoid parasitism hy Cowbirds.

See the paners sugpested above for a more complete discussion. The two
nost nrohable adaptarions are 1) eos color, shape, and/or size chanre to
allow the birds to differentiate Fetweei: their ovm eegs and the Cowbird's

eors: and 2) Behavioral chanpes which enahle the birc to toss an ahnormal
enp, '

Nf vhat use are owl pellets to ecolomists?

These are pellets of the Long Fared Nwl. The owl pellet is the recurpi-
tated (apit up) fur, hair, and feathers of its prey. Ry collecting and
analy~zing the pellets, the ecolorist can cetermine the diet for each owl.
The pellets show vhat animals and how many of each kin? of speciec were
eatern. This data not only helps deterrine what the owl eats at night, but
can also provide information on changes in rodent population. Point out
that 297 of the ol's diet is rodents.

Give two advantages thet dark pisment gives to hird feathers and the bird,

This is from a display on albino hirds, It erplains why albinoism is a
bad trait., 1) Alhino hirds are more eas.ly spotted hy predators, 2) The
relanin (darl. picment) ecives the feathers much preater endurance, and

3) The altino will have more trouble attracting a mate. Thus, albino
birds are more quiclly killed and less likely to oroduce young.

In discussing this aquestion, as!l: vhether a mutation for albinoisnm would
lead to an adaptatior in most birds. (It would not, because it does not
encour~7e rore successful reproduction.)

"ow could insecticides destroy the yucca plant?

The relationsnip between the ucca Plant and the Pronuba lloth is an example
of inter-~dependence of plant and insect. !leither one could survive without
the other. The Pronuba 'loth pollinates the yucca plant, and the yucca
plant provides food for the moth. If you l'illed the 1:oth, you would also
:111 the yacca plant, since it could no Jonrer repioduce. (flany hich school
students do not !now that pollination leads to reproduction and seed
production.)

that advantage would birds pain iy adapting to eating plants, not insects
and animals?

Alono the west wall of the I, U, lluseum, there is a display of lansas birds.
It points out that there are over 400 different species, and sub-species,
of birds in Kansas. The display is set up from prinitive to advanced hirds.

A
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The primitive »irds (such as the Brovm Pelicans, Swans, Vulturesz“foons,

Geese, and Bald lanles) are more closely related to the reptiles, from
which birds came, t"en the more modern birds, such as Sparrows. All birds,
of course, have chanred drastically from the earlv birds of several rmillion
years aco.,

Pave the students conpare the hird's bills ~oinr from primitive to advanced
birde. This is one of the best indications of bird changes. You eradually
go from hooled bills and predatory birds to smaller bills such as those used
for catchine insects in flicht. You ther move irito the Bobolinks and "eadow~
lar™g; where the first bills adapted for seec eatin~ appear. Finally, the
fparrowe, Juncos, Runtines, and Goldfinches have short. stout hills used for

crackin® seeds. Thus, the more modern birds deperd upon seeds and smaller
insects.

The easy answer to this question is that plants provide a riore bountiful and
dependai-le source of food than do anirmals. The question can be pursued much
deener 1if your stvdents sre vp to it. (As man's population increases, we
will need to eat more and more plant food hecause of its prevalence, i.e.
increasing difficulty in obtasning mneat.)

- The more advanced birds are adapted to ea*ing seed plants hecause flowering

Q 20)

\
n 275

plants evolved aftor seeds vere available, These foods can now supply a
stealy and reliatle diet for many birda, and the modern birds have adapted
accordinrly. fme interestin- note - the birds —most endznpered by pesticides
are thz predatory aud more primitive tirds.

\hat are three things which influence the nuniber of egns laid by one species
of birds?

Adults’ health, veather, compotition from other :.{rds, lennth of day
(to gathcr food), availability of food, and chance all play a part in
determinine the clutch size of rost birds.

A medium-sized bird lays its egz: in toles in treas and hae young which
quiclkly leave the nest. Predict the color, size, and shape of its efgs.

Prediction Peason for Prediction

Color Phite The basic egy 1s white., It takes enerey
to supply tha cells to produce colored
egrs. If colored e”s do not help the
birds reproduce nutations to nake colored
eegs will not bacome an adaptation. Fgps
laid in holes in trees may as well be
vhite, because they don't need camouflage.
Ther=fore, the e7n8 will be white, since
enercy to color ther would be vasted.

Size Large If chicks are able to leave the nest
quickly, they must have a larger egg to
supply enouch food and erowine room.

Chape Oval Oval egss contain the maximun amount of

.. food for a set diameter. Therefore, the

e ~“~h-j:;7 ecs will be oval unless the bird uses a

. : flat surface such as rock ledges and open
fields for its nests. In this case, a pear

shape. egp 17ill have an adaptive advantage,
( T~ since it will roll in circles.
7
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