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PREFACE

The subject of wildlife conservation is now considered
so important that many governmental agencies, private organ-
izations, elementary andvhigh schools, and colleges have de-
veloped ‘educational programs on the subject. In spite of all
these developments, relatively few people clearly understand
the habits and needs of wildlife. ©Some of our country's
wildlife is still disappearing at a rapid rate. Conservation-
ists say that the only'hope is education. This must be the
kind of education that will teach every American what conser-
vation is, make him understand its importance to everyone,
and make him want to practice it. It must teach the citizen
to demand and support good conservation programs. Conserva-
tion and good citizenship go hand in hand.

This wildlife conservation guide is intended to serve as
a useful guide for the integration of wildlife in biology
courses in the secondary schools.

The author extends sincere thanks to Dr. F. M, Baumgar-
tner who so kindly assisted in the preparation of this guide
and to Dr. James H. Zant, Director of the National Science
Foundation at Oklahoma State University. |

Dr. A, M. Stebler supplied valuable printed material

from the library of the Oklahoma Cooperative Wildlife Research
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Unit at Oklahoma State University.

Deep appreciation is also extended to the Department of
Wildlife Conservation of Okléhoma? The U. S. Devmartment of
Agriculture, The Michigan Department of Conservation and
Department of rPublic Instruction, and The National Associa-
tion of Biology Teachers.

The librarians at the Oklahoma State University Library
were most helpful in finding materials for research,

Finally, I give my gratitude to my wife, ITucille, whose
encouragement and proof reading aided fthe author in complet-

ing this report,.

iv



TABLE OF CONTENTS

Chapter Page
I. INTRODUCTION v & & ¢ o o o o o o s o o s o o o 1
IT. HISTORY OF WILDLIFE GONSERVATION .+ v & o o o o o ©
ITT. BSOME BASIC FACTS IN WITDLIF® CONSERVATION , . . . 11
IV, THE VALUE OF TEACHING WITDLIFE CONSERVATION . , . 15
Ve GAME BIRDS & ¢ 4 ¢ v o o o o o s o o o s o o o« « 20
VI. BIRDS OF PREY &« v v ¢ 4 o o o o o o o o o o o & » 25
VIT. SONG BIRDSE & 4 4 ¢ o o ¢ o s a « o o« s o o o o & 30
VIIT. BSMALL GAME MAMMALS < 4 o ¢ o o o o o o o & o « o Dh
IX. TFUR-BEARING MAMMATLS ¢ o o o o o & o 5 o o o o o« o« 38
X. PREDATOR MAMMALS & 4 & o o ¢ o o o s o o s o o o U3
XIo BUMMARY v 4 6 o & o o o o o s o o o o s o o o o o U7

BIBIJIOGRAPHY * - . . L ] . - . e - . . . © L] * ° . . L] - - 49



CHAPTER T
INTRODUCTION

According to the Holy Bible man was given dominion over
the fish of the sea, and over the fowl of the air, and over
every living thing that moveth upon the earth.l Before the
world was destroyed by the flood, God gave Noah these instru-
ctions: "And of every living thing of all flesh, two of every
sort shalt thou bring into the ark, to keep them alive with
thee; they shall be male and female."2 Later when the flood
was over and‘Noah was unloading the animals Jehovah said,
"And the fear of you and the dread of you shall be upon every
beast of the earth, and upon every fowl of the air, upon all
that moveth upon the earth, and upon all the fishes of the
sea; into your hand are they delivered."3 It is here we find
the first records of wildlife conservation.

Since the dawn of history, conservation has been one of
man's greatest needs. It has seldom been practiced. For
thousands of years civilization grew up in fertile, well
watered regions, flourished a while, and then disappeared.
Where great nations once thrived, today the lonely traveler

sees only empty landscape.

éGenesis 1:28
3Genesis 6:19
Genesis 9:2



When the early settlers came to America, they found a
land of tremendous natural wealth., Nothing they had known in
Europe prepared them for the abundance of fertile scils, the
luxuriant forests, the great lakes and rivers, the rich min-
eral denosits, and the varied wildlife., It was common to
hear people speak of America's "inexhaustible resources."

The reckless use of the resources and wasteful hunting
practices have greatly reduced the wealth of our nation. The
Congress of the United States Government is aware of this con-
stant loss of wealth and wildlife, It is of utmost importance
to educate thé youth of this nation to conserve the resources
inherited from previous generations.

The study of biology provides a natural approach to the
development of conservation concepts and practices. It is
imperative that our citizens learn to understand certain fun-
damental relationships that exist between soil, plant cover,
mineral supply, water, and animal life. These constitute a
natural part of the biology curriculum.

The purpose of this study is to develop units that can
be co-ordinated with the biology program in our secondary
schools. This is designed to be a guide for biology teachers
to provide the youth of America with an understanding of the
value of the wildlife of their nation., Specific exémples and
plans will be provided for instructors to help instill in
their students an appreciation for wildlife and a desire to

protect and preserve it for future generations.



There are three good reasons for developing workable -
units. These are (1) wildlife plays an important role in the
natural processes of the world, (2) wild animals play lead-
ing roles in the balance -of nature, (%) given a chance, wild-
life will restore itself faster than any other resource. Sin-
ce teachers help mold useful citizens, the classroom is the
proper place to teach conservation.

This research report is intended to be a guide for high
school biology teachers. The author plans to give a brief
history of wildlife conservation, to give some basic concepts
in wildlife conservation, and then give some practical act-
ivities that can be used in studying the food habits, cover
requirements, mating habits, and rate of increase of the birds
and mammals of Oklahoma. The author will review literature
written by experts in the fields mentioned above, A list of
films and teaching aids will also be a part of this research
report.

Wild animals are among our most valuable resources. They
play a role that is only partly known and understood. lany
birds and small land animals help control insects. Songbirds
and ornamental birds delight the ear and eye of man. Wild
animals and fish provide us with recreation, skins, fur, food,
and make our surrounding more interesting. Wild plants are
also an important kind of wildlife. They give shelter to wild
animals, provide seeds, and fruits for them to eat. They also

have great value to man because of their beauty and scienti-

fic interest..
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Wild plants and animals play leading roles in the bal-
ance of nature. Sometimes man is not aware of the importance
of a particular plant or animal until he has destroyved it.

The wise farmer welcomes songbirds, even though they may eat
some of his fruits. He knows that they more than pay for
what they take from his fields by eating harmful insects.
BEven the skunk is the farmer's friend, It destroys grass-
hoppers, caterpillars, meadow mice, crickets, and a few small
birds. Most animals are important in nature's balance in
some way.

Many sportsmen and nature lovers have organized to give
wildlife a chance to survive. The government; federal, state,
and local also has taken important steps in this direction.
Laws have been adopted for establishing game refuges, restri-
cting hunting, and protecting birds and mammals,

The conservation of wildlife should include all of the
valuable and useful animals, not of game alone, Some spécies
once classed as vermin, or useless animals, have now come 1o
be recognized as valuable. TFor instance, we now realize that
most hawks do much more good than harm, by helping to control
such pests as rats and mice,

If it is to beccme vital, conservation instruction must
be founded first of all upon an understanding by the teacher
of the fundamental concepts of conservation and an awareness
of the technigques for developing them. It is a fact thét tea-
chers, like others, attach less importance to and tend to

avold those subjects matter areas in which they are least



informed.

Really, we are losing an immense amount of wildlife pro-
tection each year because conservation is not taught in our
secondary schools., The doctrine of imperative individual duty
has not been taught in our secondary schools as it should be
taught., A few téachers have indeed covered the ground: but
it is evident that their proporbtion is small.

Teachers, do not say to your pupils, "It is right and
nice to protect birds" but say, "I{ is your duty to protect
all harmless wild things and you must do it."4

Patrick Henry spoke wisely when he said, "I know no way
o; judging the future but by the past." Today the question
is, shall we sensibly apply the lessons of the past to the

problems of today?

4William T. Hornaday. Our Vanishing Wildlife. Charles
Scribner's Sons. New York, 1913, p. 377.




CHAPTER IT
HISTORY OF WILDLIFE CONSERVATION

For a better background of the history of wildlife con-
servation the overall conservation movement must be consider-
ed.

The first movement of conservation started in the United
States with a German immigrant, Franklin Benjamin Hough, for-
ester and physician. He wrote and presented a paper in 1873,
"On the Duty of Government in the Preservation of Forests,"
before the American Associatibn for the Advancement of Science.
This presentation stimulated interest in our Natural Resour-
ces., In 1876 President Grant sent this report to Congress,
where the position of forestry agent was created under the
Department of Agriculture.l

Conservation education in the United States had its be-
ginning toward the end of the last century, after congress
passed the Morill Act in 1862, which created the land grant
colleges.

It is not clear just where or when the first educational
work 1in conservation was offered at the college level. Whe-

ther or not the botanist and horticulturists were the first

'Robert Steele Funderburk., The History of Conservation
in the United States. McQuiddy Printing Company. Nashville,
Tennessee, 1948, pp.4-14,
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to formally offer such work, they apparently laid a good foun-
dation for it in a number of institutions. Such oﬁtstanding
educators as V. M. Spalding at the University of Michigan,

W. J. Beal at Michigan State, 8. B. Green at the University

of Minnesota, C. T. Bessey at the University of Nebraska, H.
H. McAffee at ITowa State College, and A. N, Prentiss at Cor-
nell University were known to have incorporated some forestry
instruction in their botonical, horticultural and agricul-
tural courses.2

It is a matter of historical record that there was a
pronounced movement in this country for the conservation of
the national resources in earlier years, but during the term
of President Theodore Roosevelt it reached a climax. He re-
cognized that natural resources were being exhausted partly
as a result of unnecessary waste. In 1908 the President cal-
led a meeting of all the governors to discuss the problem of
conserving our natural resources, shortly after this meeting
there were forty-nine members appointed to the National Con-
servation Commission. Gifford Pinchot became ‘chairman of
this commission.,

In sad contrast to the President's wise, farsighted coh-
servation policies, was the reactionary viewpoint of a few
powerful members of the Congress. As a result of the efforts
of these men, Congress not only refused to appropriate even

$25,000 for the expenses and necessary needs for the National

2Charles E. Tively, and Jack J. Preiss. Conservation
Education in American Colleges. The Ronald Press Company,
New York, 1957. pp. %2-35.




Conservation Commission, but it even prevented the scientific
bureaus in Washington, maintained by the Government from doing
any work for the Commission. Thus did a small group in Con-
gress defeat, although only for the time being, the hopes of
the President, and we believe, those of the whole people as
well,

A great contribution to conservation was made by Dr.
Charles Richard Van Hise, President of the University of Wis-
consin. In 1910 he published a book, "The Conservation of the
Natural Resources in the United States." In this excellent
book he brought together much of the essential information
that had a bearing on the conservation of our resources.

The United States Biological Survey had an outstanding
influence on the public about the need for conservation. It
was established in 1885.

With the birth of the conservation movement during the
administration of President Theodore Roosevelt, the notion
of "renewable resources" came into being, wildlife came to be
regarded as renewable resource. Among the earliest enlight-
ened protagonist of wildlife welfare was the growing group
of trained foresters. J

Aldo Leopold, although a trained forester, was one of
the earliest to do work in the field of wildlife. Some of
his earliest works were done with the birds of the forest.
Iis outstanding book, "Game Management" in 1933, is still re-
cognized as one of the best authorities on management prac-—

tices. He was engaged by the University of Wisconsin and



later became head of the new department, Wildlife Management.
Other universities quickly added wildlife management to their
curriculum.

During the administration of Theodore Roosevelt 148,000,
000 acres Were added to the national forests, 64,000 acres of
this was set aside in southwestern Oklahoma near Cache, this
is the Wichita Mountains Wildlife Refuge established in 1905.
These refuges were set up to make a natural habitat for wild-
life. |

Wildlife management in Oklahoma had its beginning when
the state legislature established the Oklahoma Game and Fish
Commission in 1925, The name of this department was later
changed to Department of Wildlife Conservation.

Oklahoma A. & M, College first offered a curq}culum in
Wildlife Conservation in the fall of 1939, The Oklahoma Coop-
erative Wildlife Research Unit was initiated in 1948, In 1959
Oklahoma State University added an Aquatic Biology ILaboratory
to its department of Zoology. The laboratory is used for fish-
eries and water contamination research. The University of
Oklahoma operates a Biological Research Station on Lake Tex-
oma to give students actual experience in wildlife management,

The reason that wildlife conservation had a slow begin-
ing was because of the idea held by most people that wildlife
would disappear with the westward movement of civilization.

It was only natural that people would base opinions on the
results of past experiences.

Even though the field of wildlife conservation is very
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young it has made some remarkable advancements in the past

thirty years.



CHAPTER IIT
SOME BASIC FACTS IN WILDLIFE CONSERVATION

This paper deals primarily with animals but we must con-
sider other factors to see the entire picture of wildlife
conservation.

On every acre of land there is a teeming community of
plants and animals, varying from the simpler forms that live
in the soil through numerous more advanced groups of the plant
and animal kingdom. All plants and animals play a certain
role to make up a biotic community. The éoil bacteria, the
protozoans, the lowly earthworm may ih'the aggregate be more
productive, and thus basically more important than the con-
spicuous birds and mammalé on the surface.

To completely understand the problems of animals one
would need to go to great lengths in the study of both animal
and plant ecology. With the changing of the vegetation (plant
succession) on a given piece of land you find that the animal
population also changes. It is possible for a person to det-
ermine from the basic vegetation what animals may or may not
be present.

Ecological communities vary as a whole or in détail.

The aggregation of living matter produced on a given area

changes with each growing season. For instance, a year of

11
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severe drought may greatly decrease the production of plant
food. Tacking a dependable supply of that food, animals may
die of starvation or be the victims of other chains of events
orginating in the shortage of food. Reduction in animal 1life
may, in turn, have effects on the plant growth the following
season., Sometimes the cause and effects are obvioﬁs, at other
times they are obscure.

Not only can weather enter into the changes but man is
a very deciding factor on what plants and animals that are
found in a given area. Man can and does alter animal comm-
unities as he goes about remaking the face of the earth to
suit his notions or needs., He cuts down the forest and imm-
ediately the animal life, dependent on the woodland, must move
on or perish. He plows the grasslands, and the same alter-
natives confront the animal populations here, When he drains
the marshes and lakes, the marsh birds fly elsewhere and the
agquatic life dies.

The effect of man on wildlife habitat or environment is
perhaps the greatest single factor limiting wildlife. Man's
impact on wildlife often determines the number of plants and
animals and also the conditions under which they live. If
land is managed for farm crops, wildlife is in most cases a
secondary product of the land., Fortunately in Oklahoma there
are many small areas along fence rows, woodlands albng streams,
and land that has been placed in the soil bank. These areas

make excellent retreats or sanctuaries during the hunting

seasons,
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In the study of wildlife it is considered desirable to
study the same area over as long a time as possible. A con-
tinuing study of a given area will bring the attention of
the students to many basic factors operating on it, For ex-
ample, seasonal changes and changes in the use of land in any
area affect both plants and animals. In order for the pupil
to gain an understanding of these changes, the teacher should
select suitable activities spread over the school year. This
will give the student a better understanding about the envir-
onment influence on different animals.

There are three basic concepts upon which any sound pro-
gram of wildlife conservation must be built as set forth by
Ira N. Gabrielson.l

1. Soil, water, forest, and wildlife conservation

are only parts of one inseparable program.

2, Wildlife must have an environment suited to its
needs if it is to survive.

5. Any use that is made of any living resource must
be limited to not more than the annual increase
if the essential seed stock is to be continually
available.

It should be clear from these concepts that wildlife is
primarily a by product of land use. Except on public and
private hunting or fishing sanctuaries, it is seldom the pri-
mary object of land use. For this reason, its management

must be integrated with and largely svbordinate to the man-

lIra N. Gabrielson, Wildlife Conservation., The Macmillian
Company. New York, 1942, pp. vi-100-112,
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agement of land for agriculture, forest, and mineral use.
Management under these conditions reguires intimate knowledge
of the habits and living requirements of all forms of wildlife.,

The basic living reguirements of all wild animéls are
food, water, cover and a climate to which they are adapted.
Certain species have specilal requirements, such as salt for
deer and grit for guail and pheasants. The particular kinds
of food, water and cover required by different animals is us-
ually a fixed characteristic of each species. For example,
guail feed primarily upon seeds of grain, and weeds, fruits,
and insects, whereas, many birds such as warblers and vireos,
feed almost entirely upon insects.

From the above information, the author has tried to point

out some basic ideas of wildlife conservation.



CHAPTER IV
THE VALUE OF TEACHING WILDLIFE CONSERVATION

Today more than ever, people tend to Jjudge value by the
dollar and cents method. They can only determine the worth
of things in terms of money. The real value of wildlife can-
not be determined in this fashion.

Téaching wildlife conservation to our young people will
be the best way to make them realize how impartant certain
species of birds and mammals are in maintaining the balance
of nature, If the ideas of taking care of our wildlife are
instilled into the minds of the younger generation the harv-
est of results may show up for many years to come,

Many people think of conservation as not using a certain
thing but it should not be interpeted this way. The term has
a wider meaning. It really means "wise use" of either plants
or animals.

The conservation of our natural wild animal life 1is a
‘phase of biology which has seldom been stressed in the schools.
We have stood idly by and watched animal after animal disap-
pear from the face of the earth. We now realize that time
can no longer be wasted if we are to save much of what yet
remains.,

Today we may look back and see extinction of such birds

15
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as: Great Auk 1844, Passenger Pigeon 1914, Heath Hen 1932,
There is little hone for the Ivory-billed Woodnecker and the
Whooping Crane seem to be holdings its own but Jjust by a small
thread,

Through misunderstanding and the desire to kill, our
hawks and owls have been reduced alarmingly over the country.
Our National Bird, the Bald Eagle, that we so proudly disnlay
as the symbol of freedom and an emblem of Jjustice, receives
so little nrotection that it is rapidly disavpearinge from
many of our states.

The author has found in his high school classes that a
discussion of the conservation of birds, mammals, fish, trees
or flowers, always stimulates keener interest, awakens enthu-
siasm and creates a liking for this field of science, Few
students remember all the basic facts taught in biology but
they seldom forget the studies that were made of the animals
and plants found erowing outside the classroom. Not only will
classes take a new interest in the biology course, but the
students will become aquainted with a part of biology that
will be retained lon~ after most facts are forgotten. And the
great out-of-doors with the many forms of 1ife we are studv-
ingy will receive untold aid from the new constructive attitude
of the developing citizens.1

Children and youne peovnle are naturally observant. They

see much that escapes older eves, They are interested in

;
"Ellsworth D, Lumley. "The Teachine of Conservatinn in
Hizh School Biology." Science Education, 1935, 19:161-162,




17

what they see, and if given the opporftunity, will ask dezens
of guestions re~arding their observations. In the past they
lacked efficient and truthful teachers to interpret the mean-
ing of what they saw. In days gone by, the young nenple were
devendent to a oreat extent unon suverstitions, propaganda,
and falsehoods to exnlain the livine world about them. The
result is therefore, that thousands of adults fonday are firm
believers of such things as: all hawks are "chiclken hawks"
and should be killed on sight; owls are mysterious birds that
fly about dvring the nicht feeding unon same and song birds;
blue herons, kingfishers, white pelicans and all fish eating
birds are a menace to the sport of fishin~ and should be kill-
ed at every opportunity; bounties on predators is a method of
saving our wildlife,

Many of the men that today cnntrol the future of our
wildlife, by beinz members of game commissions, believe the
above falsehoods and not only.believe them but have the power
to put them into practice, Their function, on boards some-
times, is for prestige instead of the future of wildlife.

The educational task of conservationists is doubly hard
when young peonle see snch examnles of eame management being
practiced by sunnosed authorities.

Young peonle must be tausht truths. Thev must see the
results obtained from scientific research. Then we can hope
to save many of our wild birds and mammals,

Education is no longer the process of pouring countless

facts into the heads of the learners. Education today is
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concerned with the individual's ability to use facts. The
building of citizens with the ability not only to fit their
environment but also to improve their environment is one of
the major problems of our schools. Closely coupled with this
is the problem of educating youths and adults to the wise use
of leisure time. Work in conservation fits infto such an edu-
cational programn.

Among the contributions of conservation instruction are:
an understanding and appreciation of the environment; an un-
derstanding of the relationship that exist between man and
other animals; an understanding of cause and effect; the dev-
elopment of a more scientific attitude; a greater ability to
seperate facts from propaganda; a recognition of some of the
leading authorities in game management and conservation.

It is only through education that we can hope to bring
under control many of the abuses now practiced against the
wild animals. Eduwcation, of a character that will consider
the relation of wildlife to all of us, will mean the salva-
tion of many vanishing forms.2

Stimulate and develop the wildlife interest of private
land owners. Conservationists say that the greatest hope for
our disappearing wildlife is through education. Since stu-
dents today will be land owners tomorrow, they should become
aware of the economical and recreational value of wild animals,

Of all the valves that could be incorporated into a con-

servation program Dr. Ira N, Gabrielson so wisely stated the

2Ellsworth D. Lumley. "The Value of Teaching Conserva-

tion." Nature Magazine, 19%6. 26:113-114,
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following four needs.

l. The education of children in the fundamental as-
pects of conservation of all our natural resources.

2. Coordination of the activities of the existing
conservation organizations.

5. The financing of the work of these grouns.

4, Creation of public opinion as to the need for con-
servation of our natural resources and the trans-

lation of that opinion into action.

“Tra N, Gabrielson. "A Future Program for Wildlife Con-
servation." American Wildlife, 1941, 29:54,




CHAPTER V
GAME BIRDS

Game birds are any birds commonly hunted as game for
sport and food.

prairie

The native game birds of Oklahoma are turkey,
chicken, and quail. There are three introduced species that
are doing fairly well in the state. They are pheasant, fran-
colin, and jungle fowl., The pheasants have finally become
established well enough to have a short season. Most of these
birds are found in thé northwestern part of the state. The
francolin and jungle fowl have been introduced in ﬁhe past
two or three years. The francolin has been stocked in the
southwestern part of the state since this area was much like
the environment in India from where it came. The jungle fowl
has been released in the southeastern part of the state. The
wooded hills in southeastern Oklahoma are similar to the area
in Spain from where it came.

The native turkey of the state practically disappeared
at one time. Through restocking and careful management they
have increased in the western and northwestern sections of
Oklahoma.

Prairie chickens are found mostly in the northeastern and

northwestern varts of the state. This is due to the fact that

20
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they need extensive prairie areas with plenty of grass.

The bobwhite quail is by far the most common game bird
in the state and for this reason, the author plans to devote
this chapter to activities that a biology class may use to
learn more about this bird. These activities may be used to
study most any game bird found in Oklahoma.

At the end of this chapter there will be a list of books,
namphlets, and films that can be used to introduce this study

of game birds.
Suggested Activities

1. ILocate a tract of land that can be used for an
entire school year so different studies may Dbe
carried on throughout the season.

Contact some local farmer or rancher interested
in wildlife conservation and explain the program,

2. Collect as much printed material on this Subject
as possible.

Free material may be had by contacting the Okla-
homa Conservation Department, National Audubon
Society, and National Wildlife Federation. The
books and pamphlets, listed at the end of this
chapter, are found in the library of Oklahoma
State University.

5. Invite speakers with experience in quail studies.

Contact the Wildlife Conservation Department of
Oklahoma and explain to them the work the class
is doing and they will send a game biologist to
speak to the class.

Invite the local game ranger because he under-
stands the local situation.

4, Take census of the bobwhite found on the plot
of land.

This census can be taken by the class by walk-
ing in a straight line with not more than fif-
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teen feet between each member. Cover the area
completely each time a census is taken.

Keep a record and make comparisons from the
first census in the fall until the last census
in the spring.

5; Look for different kinds of sign of bobwhite.

Roosting sign may be found in short grass where
the birds can escape from any enemy that may
come upon them., This roosting site can be de-
tected by the way that quail roost. They roost
with their tails together and in this way the
droppings are all in one pile.

Tracks may be found in damp areas.

6. Food habits study.

Study some research reports of food habits that
have been made about quail of Oklashoma,

Contact some of the local sportsmen and get

them to save crops from the birds they kill dur-
ing season. This material may be placed in en-
velopes treated with an insecticide. The time
and place collected should be placed on the en-
velope., Compare the material collected in your
local community with the reports studied.

Make a survey of the plants found on the area
that serve as quail food, In this way the stu-
dents will learn the names of a variety of plants,
Collect seeds from the plants and make a com-
parison with the seeds found in the crops of the
quail and in this way identify them.

7; Determine how much cover bhobwhite need before
they will stay in an area.

When the class is making a census, record from
what kind of cover the gquail are flushed and
where they fly to.

8., Markings used to determine young from adult
birds.

To identify young birds, spread the wing and
find the greater upper primary coverts, on.them
will be gray or buff-tipped ends. Also the sev-
enth feather on the greater upper p{imary cov—
erts will show a ragged appnearance.-

lHenry S. Mosby. Manual of Game Investigational Techni-
ques. Edward Brothers Inc., Ann Arbor, Michigan, 1960. Sec.

o s it

6.0,
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The adults will show a solid color throughout

the entire feathers on the greater upper coverts.

9. Economic importance.,

This can be determined by the information rece-
ived during the food habits study. The student
will Jearn the kinds of insects that guail feed

on and that these insects are harmful to crops.

10. Life history.

This material can be found in the publications
listed.

11. Study external features and feather tracts of
birds.

12. Btudy the skeleton of the bird.

A pictgre of the bird is shown with all parts
named. , '

gArthur A, Allen., Ornithology Laboratory Notebook. Com-
stock Publishing Company, Inc. Ithaca, New York, 1947. »n.9.

L
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CHAPTER VI
BIRDS OF PREY

The birds of prey include the following: eagles, vul-
tures, hawks and owls. _

These birds are so named because of their feeding habits.
They feed primarily on other birds and animals. The hawks
and owls swallow their food whole or in large morsels and
within the stomach the undigestable portions of the meal are
rolled into compact pellets and ejected within a short time
from the mouth. These pellets, about as large as one's thumb
or smaller, depending upon the size of the bird, are composed
of fur, feathers, scales, bones, the hard parts of insects,
and the like, according to the nature of the bird's food.

The vultures feed primarily on carrion but at times catch
small animals and swallow them whole.

The hawks and owls have curved bills for tearing and
sharp claws for holding their prey. The hawks do their sear-
ching for food during the day while the owls are nocturnal.

The eyes of birds of prey are probably the most highly
developed organs of vision in the world. They are so large
that in most instances the two eyeballs occupy more space in
the skull than the brain itself.

The cornea or outermost transparent envelope of the eve
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is very convex, and its shape can often be altered by tiny
muscles not found in the eyes of other animals. The lens,
the image-focusing element of the eye, is also much better
supplied with muscles; the retina, or image-receiving element,
is more sensitive. With the power of rapid and delicate fo-
cusing, such an eye can be transformed almost instantly from
a telescope into a microscope. The eye possesses not two
eyelids, but three. The third "1id" known as the nictitation
membrane, is located in the inner corner o