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INTRODUCTION

This report concerns the development of instructional modules
on field biology for preservice secondary science teachers. The
concept of using self instructional modules to prepare teachers
to do a better job using the laboratory has been discussed at length
by James and Schaaf-(1975), James and Stallings (1977), and James
and Voltmer (1981). Their work dealt primarily with in school
laboratories (Voltmer, 1980). It was recognized that science
teachers should also demonstrate competencies in an outdoor labora-
tory. Tom Heintz, KSU graduate student in education conducted a
survey of competencies that experienced outdoor biology teachers
believed preservice science teachers should be able to demonstrate.
Results obtained by Mr. Heintz indicated that in the area of field
biology the teachers surveyed felt they needed more background in
wildlife_observation, identification, data collecting and recording,
construction of inexpensive equipment, preservation of specimens,
specimen collections, conducting field trips, and the use of field
guides. A tabulation of his survey results is in appendix A.
Instructional modules were written in an attempt to include a
general overview of these topics while providing basic information
for preservice teachers. Six modules were developed from the
researchers background covering the subjects of birds, fish, herps,
insects, mammals and plants. Copies of these modules are in
appendix B of this report. These modules were_then distributed
for evaluation to identify strengths and weaknesses so that

further development will make them more usable to teachers.



METHODS

The modules on field biology were developed around a format
used by James for the KSU course, Laboratory Techniques for Science
Teachers (415-614). The modular form involves a public statement
of objectives, provision of alternative learning modes, indivi-
dualization, and mechanism for feedback and revision (James and
Stallings, 1977). These modules were distributed to 10 practicing
teachers, 12 preservice teaching students, 4 graduate students
and 5 college instructors.

Names and addresses of practicing science teachers in the
Junction City, and Manhattan, Kansas area were supplied by
Dr. Robert James and Dr. Terry Shaw of the Department of Curriculum
and Instruction of the College of Education, Kansas State Universi-
ty. Each person on the list was first contacted by letter by
Dr. Shaw and Dr. James indicating that I would be contacting them
by phone to ask for their cooperation in examining the modules.

Due to the volume of material contained in all six modules
the teachers were asked to examine only two with an option of
looking at the others. Those 10 agreeing to examine the modules
were mailed all six different modules indicating that the re-
searcher would ?isit in person to pick them up and discuss it
with them after two weeks had passed. Four graduate students
suggested by Dr. James were each asked to examine all six modules
and agreed to do so. They were given a set and asked to return
them within 2-3 weeks time. Dr. James' laboratory téchniques
class, as part of their class materials for the spring of 1981,

received copies of the modules on birds, plants and insects.
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This group of 12 preservice teachers was asked to comment on the
modules they had.

For comments on the accuracy of the contents in each module
a copy was given to a specialist in that module's particular field.
These specialists are college instructors with experience teaching
these subjects to beginners. They were asked to write their comments
directly on the module and to add other materials or additional
comments on extra pages.

A two part questionnaire was prepared to measure the responses
of the teachers, preservice teachers and graduate students. Ques-
tions were selected by using those competencies identified by
Mr. Heintz's survey. Respondents were asked to rate them on a
scale from 1 to 5 according to the degree to which they were in-

cluded in the modules. Table I defines the scoring system.

TABLE I

Survey Scoring System

strongly disagree disagree neutral agree strongly agreqd
1 2 3 4 5

no information available in the module

some information but being insufficient and unclear
sufficient information but not totally clear

enough material present and reasonably understandable
desirable quantity and quality of information

Gk whH

An adjustment in interpreting the scores had to be made due to
the way respondents marked the questions. An egample is found in
the module on birds. On question 15 and 16 regarding identification
material, 8 of 10 people gave those two questions a score of 3. This

should indicate that sufficient information was present in this modulg
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but no information was present. The modules on hefps, and insects
yielded similar results. This lead the researcher to believe that
the questions may have been rated to high. Thus scores between
2.5 and 3.5 indicate that more information is needed. Therefore,
questions with average scors between 2.5 and 3.5 identify areas
that need improvement. Those scores above 3.5 are considered
adequate.

A second part of the questionnaire contained some general
discussion guestions that were discussed during the interview. One
questionnaire was provided per module and a copy of the gquestion-

naire is in appendix C.



RESULTS

All of the teachers and graduate students completed guestion-
naires on at least two modules, the preservice teachers were less
cooperative. Each of the 10 teachers filled out questionnaires on
" at least two modules with some examining all six. The four gradu-
ate students returned their copies with completed questionnaires
on all the modules. Less cooperative were the student teachers
with only 3 of the 12 students completing questionnaires on the
modules they had. Modules given to the respective specialist were
returned with many useful comments.

To present the findings in a comprehensive manner each module
will be discussed individually. Comments stated will be made with-
out reference to the source except for the specialist's comments.
All other information will be pooled and generalized.

I. Field Experiences: The Study of Birds

Persons examining this module responded favorably saying it
was generally useful. The averaged scores were generally high
with most responses agreeing that the objectives had been fulfilled.
Still some points appeared weak as shown by the scores listed
in Table II.

From these questions three weak points can be identified by
being 3.0 or 3.3. Question 7 only received a score of 3.3 which
could mean that the objectives and activities were not completely
understood. The reason for a low score on guestion 14 was re-
flected in many of the comments from the interviews. Most of
those interviewed said that the collection and preservation of

birds was not an activity they would use at the secondary level.
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Several commented in the interview that not enough information on
identification was available which was reflected in a low score on
15,

The second part of the questionnaire with essay questions
yielded some interesting results. On the first question asking if
they would use this module 8 of 10 said they would use parts of
it depending on what they were doing. Of the 7 experienced teachers,
5 said they could have used this module when they began teaching.
The preservice teachers indicated they would use the module in the
future if they were studying birds. When asked what portion would
be most useful to them they indicated the portions on locating
birds and places to go, the guide sheet and the five steps to
guiding a bird walk. Blind construction and the preparation of
study skins were suggested for elimination on the grounds of re-
quiring too much time or special preparation. For the question
on adding information to this module some suggestions were to
expand on birdfeeders and nest boxes plus adding a simplified
picture key of the common birds of Kansas.

Dr. Stephen Fretwell, an ornithologist at Kansas State Uni-
versity examined this module for accuracy of the contents. He
made no corrections but indicated that it's important to consider
dress when going in the field. If its cool it can get cold when
standing and watching birds. He also stated that 80% of all in-
expensive binoculars are out of alignment, double-image, and

that if used very much they can cause headaches.



Table 11

Survey Results to Module on Birds

w

© o =N O

10,

11.
12.
13.

14.

15.

16.

13 .

Average Score

Module rationale or purpose was expressed clearly.
Terminology is appropriate for secondary teachers,
Definitions are provided where needed.

Goals and objectives are appropriate for subject
matter.

Performance levels are clearly defined and obtainable.

Conditions for performance of activities are defined.
Minimum achievement levels are clearly outlined.
Content is principally cognitive in nature.

Sufficient information is provided to complete
objectives.

Sufficient information is provided to organize a
field trip.

Collection techniques are adequately explained.
Proper use of equipment is thoroughly demonstrated.

Locating or construction equipment is demonstrated
completely.

Use of chemicals for killing and preservation is
well defined.

Aids for identifying local plants and animals are
sufficient.

The use of identification keys or field guides is
well defined.

Methods of observation and recording data are
outlined completely.

4

4.

w

w w
w0 w O =
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II. Field Experiences: The Study of Fishes

Only 7 persons examined this module with moderate results.
Most scores were around 4.0 except for questions 5, 6 and 7 deal-
ing with the instructional objectives, question 15 on identification
and 17 on observation and data recording. PResults to all of the
questions are listed in Table III.

During the interviews no reference to the instructional ob-
jectives and activities was made by those examining this module.
Most comments resolved around the content. Out of these interviews
came four recommendations. First, the part on conducting a field
trip should be given in step by step instructions. Two is adding
the identification of freshwater habitats and the type of fish
found there. Three is an explanation of fish identification in
more detail with a key to the families. Four is elaboration on
studies that can be done in the laboratory using an aquarium and
instructions on maintaining an aquarium.

Dr. Klaassen, a fisheries biologist at Kansas State Univer-
sity looked over the contents of this module and had several
comments. In the instructional objectives he recommends eliminat-
ing the construction of a fish trap because minnow traps can be
purchased much easier and are the only traps that can be used
legally without a permit. Traps with an opening larger than 1"
in diameter, the opening size found in minnow traps, require a
permit to operate. Also in the application activities the word
seine should be included with hook or trap. For seining is the
recqmmended method of catching fish on field trips. This allows

the collectors to return game fish to the water and thus remain
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within the law. He also found some erros that need correcting.
Such as sunfish instead of perch, laterally flattened in place
of longitudinally flattened and forage fish for feeder fish. Nest
building of the Sunfish family is in May and June rather than April
and May. Also in the section on fish studies the part about hy-
~ brids could be eliminated. This is a rare occurence limited mostly
to strip mining pits that have filled with water. On the aquarium
section Dr. Klaassen suggests that any person setting up an aqua-
rium should refer to more detailed information on the setup and
care of such. This portion needs much more detailed information.
In collecting the procedures outlined are correct but this is a
sensitive area. Permission from land owners is needed along with
permission from the Fish and Game Commission. On the preservation
of fish, Dr. Klaassen does not recommend making a cut in the side
of a large fish, it tends to make messy specimens. He suggests
the injection of formalin in all large specimens. Plus final
storage can be in 40% isopropyl alcohol.

In the appendix and bibliography he indicated that '"The
Handbook of the Fishes of Kansas" by Cross (196?) is out of

print.



Table III

Survey Results to Module on Fishes

10

i

oW N

4]

10,

11.
12,
13.

14.

15.

16,

17,

Average Score

Module rationale or purposes was expressed clearly.
Terminology is appropriate for secondary teachers.
Definitions are provided where needed.

Goals and objectives are appropriate for subject
matter.

Performance levels are clearly defined and obtainable.

Conditions for performance of activities are well
defined.

Minimum achievement levels are clearly outlined.
Content is principally cognitive in nature.

Sufficient information is provided to complete
objectives.

Sufficient information is provided to organize a
field trip.

Collection technigues are adequately explained.
Proper use of equipment is thoroughly demonstrated.

Locating or constructlng equipment is demonstrated
completely.

Use of chemicals for killing and preservation is
well defined.

Aids for identifying local plants and animals are
sufficient.

The use of identification keys or field guides is
well defined.

Methods of observing and recording data outlined
completely.

4.4

4.4
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III. Field Experiences: The Study of Herps

Eight persons examined this module giving high marks over-
all. Weak points are found in the objectives and activities as
well as in identification as indicated by the averaged scores
listed in Table IV.

From the interviews it appears the main weakness is the lack
of identification material. The Kaﬁsas Extension Service publishes
a condensed guide to the Herps of Kansas in a 4-H project, however,
they were printing new copies when the module was written. Other
comments from the interviews indicate this to be a good module
due to a general lack of knowledge in this area. Most of those
interviewed would use this module when studying herps. The only
additions would be a key to identification and how to keep herps
in the classroom. The Extension Service 4-H projects include
one on aquarium pets which would be sufficient. Dr. Klaassen
who teaches Herpetology at KSU looked at this module and found
everything in order. EHis only question was on the handling of
large snapping turtles. Since this technique came from Peter-
son's Field Guide Series, Amphibians and Reptiles of the Eastern
U.S., the use of this method is left up to the individual. Some
prefer the method described in the module and others prefer to

use both hands on the tail to hold large snappers.



Table IV

Survey Results to Module on Herps

12

W N

[9)]

e I o)

10

11.
12.

13,

14,

15.

16.

17.

Average Score

Module rationale or purpose was expressed clearly.

Terminology is appropriate for secondary teachers.

Definitions are provided where needed.

Goals and objectives are appropriate for subject

matter.

Performance levels are clearly defined and obtainable.

Conditions for performance of activities are defined.

Minimum achievement levels are clearly ocutlined.

Content is

Sufficient

objectives.

Sufficient

field trip.

Collection

Proper use

principally cognitive in nature.

information is provided to complete

information is provided to organize a

techniques are adequately explained.

4.

4

of equipment is thoroughly demonstrated.

Locating or constructing equipment is demonstrated

completely,

Use of chemicals for killing and preservation is
well defined.

Aids for identifying local plants and animals are

sufficient,

The use of

identification keys or field guides is

well defined,

Methods of

completely,

observing and recording data outlined

W Wb W

2

.0
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IV. Field Experiences: Discovering Insects

There were eleven persons who examined this module with a
wide range of opinions. From the questionnaire two areas were
identified as needing more work after the scores were averaged.
One is clarification of the instructional activities and the other
is in identification. A complete listing of average scores is
listed in Table V.

From the interviews most comments reflected an interest in
places to locate insects and methods of pinning and mounting insects.
The only section that appeared confusing was on the preparation
of a killing jar. One part that was omitted but was asked about
frequently was some information on identification. At the time
this was prepared the Kansas Extension Service was out of the 4-H
project on insects which contains an excellent guide to the orders
of insects and is fairly brief.

The Entomology Department at KSU was very helpful in this
evaluation. Dr. Blocker made several comments and so did one of
his graduate students. ¥First Carmel Sheppard, a graduate student,
has taught 4 periods of seventh grade science for 10 years in the
public schools and had these suggestions.

1. Identification of insects to family is very difficult,

so classification should be limited to order.

2 The explanation of how to make a kill jar should be

more precise.

3. Insects could be frozen rather than killed in a

killing jar.

4 For most classrooms it's probably easier to purchase

insect collecting equipment rather than making it.

Dr. Blocker comments are not critical of the contents in this

module but he has made suggestions on things to add. In the

rationale he has suggested mentioning:
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1. Asthetics - many insects are beautifully colored.

2. Can destroy homes, clothing, etc. as well as food
products.

3. Occupy a very important place in flood chains and
in the recycling of organic material and minerals,

4. Much fewer than 1% are pests; remainder are neutral
or beneficial (parasites, predators, food for wild-
life, etc.).

In the instructional objectives, objective two should require
some basic identification including insects other than moths and
butterflies suggests Dr. Blocker. He also included a list of
simple picture keys or introductory books which include:

Field Guide to the Insects - Borrow and White.
Golden Guide to the Insects - Zim et. al.

Golden Guide to Insect Pests - Zim et. al.

Golden Guide to Butterflies and Moths - Zim et. al.

Introduction to the Study of Insects - Barrot,
Dalong, Triplehorn.

o W DN

Additional information provided on preserving insects in-
cluded alcohol storage. Most immature and soft bodied insects are
preserved in 70% alcohol using either methanol or isopropyl
(regular store-grade rubbing alcochol).

V. TField Experiences: The Study of Mammals

There were few evaluations on this module with only thrze fill-
ing out questionnaires. Overall this module appears to be the
most complete with all scores between 4.0 and 4.6 as listed in
Table VI.

Most comments were favorable with no suggestions for improvement
coming out of the interviews. Dr. Kaufman who teaches mammalogy
and wildlife biology at KSU had only one comment. On population
studies trapping should be done for 3 or 4 days then repeated

after a few days. Other than that the content is accurate.



Table V

Survey Results to Module on Insects

15

Y

W

10.

Ll s
12,
13.;

14.

15.

16.

17

Average Score

Module rationale or purpose was expressed clearly.
Terminology is appropriate for secondary teachers.
Definitions are provided where needed.

Goals and objectives are appropriate for subject
matter.

Performance levels are clearly defined and obtainable.

Conditions for performance of activities are defined.

Minimum achievement levels are clearly outlined.
Content is principally cognitive in nature.

Sufficient information is provided to complete
objectives.

Sufficient information is provided to organize field
trips.-

Collection techniques are adequately explained.
Proper use of equipment is thoroughly demonstrated.

Locating or constructing equipment is demonstrated
completely.

Use of chemicals for killing and preservation is well
defined.

Aids for identifying local plants and animals are
sufficient.

The use of identification keys or field guides is well
defined.

Methods of observing and recording data are-outlined
completely.

4.

4.

1

1




Table VI

Survey Results to Module on Mammals

16

-.‘)

o o

10,

11.
12.

13.

14.

15.

16,

17,

Average Score

Module rationale or purpose was expressed clearly
Terminology is appropriate for secondary teachers.
Definitions are provided where needed.

Goals and objectives are appropriate for subject
matter.

Performance levels are clearly defined and obtainable.
Conditions for performance of activities are defined.
Minimum achievement levels are clearly defined.
Content is principally cognitive in nature.

Sufficient information is provided to complete
objectives, *

Sufficient information is provided to organize field
trips.

Collection techniques are adequately explained.
Proper use of equipment is thoroughly demonstrated.

Locating or constructing equipment is demonstrated
completely.

Use of chemicals for killing and preservation is well
defined.

Aids for identifying local plants and animals are
sufficient.

The use of identification keys or field guides is well
defined.

Methods of observing and recording data outlined
completely.

4.

4.

L - S [~ T
A N W O

6

3
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VI. Field Experiences: The Study of Plants

Eight persons evaluated this module and scores were generally
low. Averages ranged from 3.2 to 4.3 indicating that there was
plenty of information but using it was not clear. All the scores
are listed in Table VII.

Comments on the module made in the interview suggests more
clarification of identification is needed. Most favored the
techniques for collecting and preserving plants for a collection
in their present condition. Of major concern was the section on
plant structure, definitions and the use of a key. Everyone
identified many points they found confused or hard to use in the
present form. Only a couple of suggestions were made on improving
this module and they were to:

1. Place the definitions in a glossary at the back of
the module for reference.

2. 1In explaining a key provide a key to plant families
and discuss its use.

3. Provide illustrations on basic structure of flower
parts, leaves, fruits, and arrangements of the
common types with names and definitions on the
same page.

Dr. Ralph Kelting, a plant taxonomist at Pittsburg State Uni-
versity in Pittsburg, Kansas made the same comments on his examination
The information is correct according to Dr. Kelting but considered
it unweildly and made the same suggestions as the practicing
teachers and preservice teachers. These people generally suggest
scrapping the sections on identification and the use of keys and

developing new or rearranging the old in a more usable and under-

standable form.



Table VII

Survey Results to Module on Plants

18

W NN -

w 1 &

10.

11.
12.
13.

14.

15.

16.

17

Average Score
Module rationale or purpose was expressed clearly. 4.0
Terminology is appropriate for secondary teachers. 3.7
Definitions are provided where needed. 4.3
Goals and objectives are appropriate for subject
matter. 3.6
Performance levels are clearly defined and obtainable. 3.7
Conditions for performance of activities are defined. 3.4
Minimum achievement levels are clearly outlined. 3.7
Content is principally cognitive in nature. 3.8
Sufficient information is provided to complete
objectives. 3.8
Sufficient information is provided to organize field
trips. 3.8
Collection techniques are adequately explained. 4.0
Proper use of equipment is thoroughly demonstrated. 3.6
Locating or constructing equipment is demonstrated
completely. ; 3.5
Use of chemicals for killing and preservation is
well defined. 3.2
Aids for identifying local plants and animals were
sufficient. 3.6
The use of identification keys or field guides is
well defined. 3.8
Methods of observing and recording data outlined
completely. 4.0
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CONCLUSIONS

Most of the people examining these modules were glad to see
that this type of material was being developed because it contains
the various aspects of field biology in one source. One flaw in
"these modules is that the instructional objectives were either not
fully understood or believed inappropriate for the group using
them as indicated in the interviews and the low scores on guestions
5, 6 and 7. However, the general content was valuable in an of
itself so even without the learning activities these materials
would be used for reference. In fact many asked how they could
obtain a copy of the modules. 8Still the largest deficit is in
providing identification material which is difficult to condense
for this purpose. But the overall reaction to these modules was

favorable so they are indeed a worthwhile concept.
RECOMMENDAT IONS

Further development of these modules should be done because
it is not evident that other material combines the different aspects
of field biology in a comprehensive source. The original format
and information content has been retained but altered enough to
include the suggestions found by this evaluation. One major con-
cern when using these modules is to pick the activities and
objectives from the module content that best fit the group using
them. Simple keys or guides have been added to those modules
lacking them except the one on plants. A qualified plant taxono-

mist may be required to produce one. Those available are to
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voluminous to include in a module. Where possible, with the infor-
mation available, corrections have been made in the instructional

modules and are found in appendix B.
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Tabulation of Survey Results
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Tom Heintz

Tabulation of Survey Responses

*Importance

5 £1 3. 2.1
Wildlife observation 19 61| 3 1T O
Identification of specimens 14 | 6 9 0| O
in the field (keying)
Methods of preserving 10 gl 9 1| O
plant and animal specimens
Building cages and traps for 6 91 7 S| 2
animal capture
Techniques for construction 14 5{ 5 51 0
of equipment for field use
Familiarity with identifica- 18 73 11 0
tion manuals for animals '
plants
Methods of recording data in 17 8! 3 2| 0
the field
Qualitative data collection 13 8| 5 3|1 0
(sketching, verbal descrip-
tion)

Importance - Each of 30 high school biology instructors
were asked to rate each item on a scale of 1 to 5. It

is a progressive scale with one indicating the item as

not improtant and five indicating the item as very im-

portant. There were more items in the survey but only

these eight related to field trips.



Appendix B

Instructional Modules
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FIELD EXPERIENCES
THE .STUDY
OF
BIRDS
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RATIONALE:

Birds are one of the most watched and studied animals in the world
and are found in virtually every pLart of the world except extreme regions
of the arctic. Aside from being widely distributed they are also very
visiole which maxes tnem easy to observe and study. As a result of their
visibility pirds are good subjects for field trips when introducing the
outdoors to children, for studies in science field trips are an integral
part of investigating the natural world. By intelligent use of field trips
students can discover on tneir own many important scientific principles
in evolution, ecology, geography, geology, physics, chemistry and others.
By their easy accessability birds can be used to foster and encourage

an interest in the natural world.



INSTRUCTIGNAL OBJECVIVES:

Un completicn cf this module the student should be able to:
1. Outline the proceaures for recording information in the field.
2. Prepare bird skins for a permanent collection.
3. List the steps necessary to conduct a field trip.

4. Select a birdwatching site.
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LEARNING ACTIVITIES:

Introductory Activities

1, Read the information in this module.

Application Activities

1. Use the worksheet provided and prepare a field trip.

Alternative Activities

1. Read The Habitat Guide to Birding by Thomas P. McElroy, Jr.

2. Read Watching Birds by Roger F. Pasguier.
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BIROWATCHING

Introduction

“Birds are an integral part of the American landscape and their
numbers and kinds vary as the landscape varies. OQOur lofty mountains
with their adjacent rolling hills, our wide valleys with their meander-
ing rivers, grasslands and fields of grain, our sculptured coastlines
and sandy beaches--it is tc these panoramic wonders that birds add color,
song, movement and above all else, life itself."

Thomas P. McElray, Jr.
The Habitat Guide to Birding

To fully understand the meaning of McElroy's comment a person has
to experience and examine birds in the wild. On the surface birdwatching
appears very simple and that all you need is a pair of binoculars, a
bird book and niking shoes to study birds. But to really study birds
and discover the full extent of influence they have on our lives takes an
understanding of birds and the techniques to prepare and conduct field
trips. The purpose of this module is to provide enough information to
enable a novice to begin a comprehensive and scientific approach to the
study of birds.

Planning a Field Trip

The key to success is careful planning. There are many things to
consider when organizing a field trip. Some are school policy, permission
from supervisors, teacher liability, acquiring transportation, class time
trips or extended trips, safety precautions and cost. These have little
to do with birds but are an important part of any field trip. When it
is time to plan a trip to study birds there are several questions that
need to be answered.

What are the objectives of this trip?

How much time is available or needed?
Will transportation be necessary?

Where should this trip be taken?

When is the best time to go?

What kind of equipment will be necessary?

oo WMo

The answers to these questions will determine the type of field trip
and establish an outline for the purposes of the trip. From this you will
be able to evaluate the benefits the students will receive from this type
of experience.

Birdwatching Field Trips

Though bird watching seems no more complicated than taking a walk in
the woods, there are several things to consider when taking a group on
birdwatching trips. This section will concentrate on the variables in-
volved and outline methods for watching birds as an instructional tool.
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Choosing a Location

When choosing a location, time will frequently be the limiting factor
in deciding how far to go and the type of area to choose. If the time is
lTimited it's best to pick areas that are close and don't require transpor-
tation. Since most schools are located in an urban setting, let's consider
the possibilities. School grounds can provide a good site if a variety of
mature trees are available and a few representative birds use them. City
parks also lend themselves to birdwalks if plenty of trees and shrubs
have been included in the desi¢n. Cemetaries are good places to watch
birds because most, especially those in dense urban areas, are well man-
aged and a large variety of trees, shrubs and flowers are kept providing
the ingredients for a large variety of small birds. Another potential
site is a vacant lot that has been allowed to become overgrown with trees
and bushes. One last possibility is to take walks in a neighborhood. How-
ever, they are not as productive and may create public relation problems,
since the habitat for birds is better in backyards--fewer birds are seen
along the streets. However, alleys sometimes give access to many good
birdwatching places.

[f time and resources are available for extended trips, visits to
natural areas are extremely worthwhile since the opportunity for greater
variety and more complete investigation of field biology can be attained.
Whether it's a desert, mountain, forest or prairie setting, there are some
basic things to look for. Accessability is probably the most important of
these because if a place does not lend itself to easy access, the trip
becomes more of an endurance test than a birdwatching trip. When looking
at access, consider features such as roads, paths, trails, obstacles and
seasonal Timitations. Here are a few examples of generalized areas and
what to look for. Shallow lakes and ponds with gentle sloping banks and
plenty of aquatic plants growing along the edge or out into the water.
Forests or wooded areas with established trails or paths. Also wooded
areas with 1ittle underbrush and moderately spaced trees work if paths
or trails are not already made. Open areas, either desert or prairie,
generally have few problems in regard to access if roadways leading to
them are in good condition.

If public access areas are not available and transportation can be
obtained, simply driving back roads can be a good birdwatching experience.
Most birds are accustomed to cars and do not consider them a threat. The
car then, in essence, is a portable blind and by driving siowly and re-
maining inside the car, you can spot many varieties of birds along the
road. Care must be taken when stopping not to block traffic and to stop
well off the road.

When to go

Actually, anytime is a good time to go birdwatching because no matter
where you are or the weather, there are birds to be watched. But there
are times that are better than others. The best time of year for bird-
watching is during spring and early summer when the birds are in their
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breeding plumnage. It's far easier to identify a bird in its breeding
colors than in its drab winter coat. Thers is an excention to this rule,
nowever. Waterfowl are generally in breeding plummage all year except for
a few weeks in late summer. Time of day is not extremely important when
considering when to go. Birds tend to be active during most of the day
with a slight increase at sunrise and sunset. The time of day has more
pearing on where they will be found than if they will be seen. At sunrise
and before sunset most birds will be headed out to food and water.

Smaller birds are more active all day and alternate snhort periods of

rest and feeding.

What to take

What to take will depend on what you want to do and the availability
of equipment. In some cases it wouldn't be necessary to take anything.
You can just go and count the different birds seen and make general obser-
vations. But on an ideal field trip, everyone should have a pair of bin-
oculars, a field gquide and a note pad with pen. Also be aware of the
weather and dress accordingly. If it's cool, @ person can sometimes get
cold standing and watching birds.

Selection and use of ecuipment

In general the amount of equipment needed by an amateur Dirdwatcher
is minimal and inexpensive and once the basic equipment is obtained, a
person is set for a lifetime of birding. The most expensive piece of
equipment is a pair of binoculars. HModels cover a wide price range but
no matter the cost, select a pair that suits you. A primary consideration
when buying binoculars is clarity of image. A simple test is to pick them
up as you normally wouid, then hold them at arms length directed at a bright
light and look at the pattern of light on the eyepiece. If it's c¢ircular,
those binoculars are all right, but if it's elliptical, they are of poor
quality. A final check is to salect several pair in your price range and
look at a distant object. The pair with the clearest image is the pair
to buy. On the average, 8 of 10 cheap binoculars are out of alignment,
double image, and can cause headaches with use. Normally the magnification
for most pirdwatching is 74 with a 35mm Tens.

When selecting a bird book, look for a general purpose guide that is
illustrated and provides a brief description of each bird. Three of the
best field guides on birds are listed here.

A Field Guide to the Birds
Eastern land and water birds

by Roger Tory Peterson

Houghton Mifflin Company $5.95

The Audubon Society Field Guide to North American Birds
Eastern region, by Bull and Farrand

Canticleer Press

Alfred A. Knopf, Inc. New York, N.Y. $9.95
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Biras of ortin America

oy nowbins, sruna, Zim, Singer
Guluen bress - wew YOrk
western Pubiisnin, Cu., Inc.
Racine, wlscensin  $7.595

inere are ctoer guiues, vut no matter which cne it is, select cne with
geoe illuseraticins or phctos, duscripeive intormation, gecgraghic range and
15 for your area.

wnen using a .uide, no previous knowleage of biras is iiecessary since
r.ost neys have color pictures. une only neeus to leaf through the key and
match tie dird in the busn witin tne bird in tne book. However, it's much
casier to locate tne icentity or a oird if cne is familiar witn the najor
families. Keys usually group pirds by family and members of a family are
generally similar. Thersfore, if a person can identify a sgecific bird
and pecome familiar with its family characteristics, tnen when you see
anotner bird exhibiting those features, you can assume it at least belengs
to the same family. It's a bit tricky at first, but with practice, it
pecomes much easier.

On most birdwatching trips the only information to be recorded is the
different oiras signted. In that case information can be reccrded on a
notepad or tne birds checked on a list providea by the Kansas Ornitholog-
ical Society. A copy of a checklist is in the appendix. When recording
mcre detailec information, there is a scandard proceaure established by tne
American Ornitnologist Union and is recorded in a formal log. Some birders
rnake entries in the field and others take notes making entries iater. A
log is composed of two parts, one part titlea Trip Log should contain a
orief description of the field trip, including the date, who went, where
tne trip took place, a description of the weather and the names of birds
sighted (usually common names). A second part is for recording information
about the oirds seen. As Dirds are identified at the top of a page, place
the scientific name with the comron name underneath. Then just below,
enter tne aate and follow tnat with informatiun concerning the number seen,
unusual behavior, navitat, food or anything tnat seems important. On sub-
sequent trigs just enter tne cace that Dird is seen and pertinent data.

Guiging the Field Trip

When it cones time to leac a field trip, don't worry abeout beiiig an
expert. Field crips make eacu member an instructor to tne group, for each
member nas the responsibility of observing and making conclusions on his
own. It's nelpful if the leader or one menber is more kncwledgeable, but
not necessary. A leader's maii purpcse is to organize the group and lead
them to their own discoveries. To do this there arc 5 steps to follow on
the way to being a good leacer.

1. survey the area - investigate tne area a few days in advance to
get the feel of it. Wnen reviewing an area, locate places that provide the
must interest and have the greatest variety of pirds so you can plan the



most interesting route. B8y surveying the area in advance, you will have
some idea of the birds in the area. 2ut gon't Timit the survey to birds--
consider nesting and feeding sites, plants ana other animals, even the
geography. ~ll these thin.s will enrance a bird walk by deveioping eco-
logical concepts. Once the area nas been surveyed and you are thinking
about tne trip, there may be some things to researcn that will increase
the value of tine exgerience. Ir mest cases a little time in the library
will be sufficient.

2. Set tne stage - Just before beyinning, orcanize the group and
provide a Tittle background information abcut the area and some idea
of wnat they will see. Hopefully, this will develop sone excitement
or interest within the group aud start them thinking about the trip.
Also explain the cbjectives of the trip ana specify any assignments the
members are to complete. Ask questicns about birds and the area for stu-
dents to think about ¢n tne trip. Encourage students to ask guesticns
about what they see on birds and other subjects. Always encourage ques-
tions because someone in the group has information they can share. HNo
matter trhe age, if any one of them is interested in hunting, fishing, or
camping, they have learned something that will benefit the walk.

3. Be alert - once the walk nas startad, next to keeping the pace
slow and quiet, keep alert. Pay attention to what's going on around ycu.
That doesn't mean watching the group, but watch for the many things going
on in nature. Frimarily watch for birds, but Ce sensitive to tne effects
piants, insects and mammals nave on birds and vice versa. Look for
tracks, droppings ar other signs that shows an animal had been that way.
Pay particular attenticn to the interacticns between animals and their
environment. ODetermine whether tne terrain, climate, or vegetation
affect tne type of animal life you discover. This activity will add =
comprehensive aspect to nature by bringing all the different observations
together into ecelogical concepts.

4. Take notes - prepare a checklist as you go. The leader of any
field trip nas the responsibility of keeping track of wnat is seen. Jther
members will compare their 1ist with yours, the official list. Write
short notes abcut anything interesting that you encounter. By keeping an
accurate record you will be more knowledgeable the next time you lead a
group through that area. Plus you can ccmpare changes that have occurred.

5. Summarize - at the ena of any trip, call everyone together and
discuss wnat occurred and what was seen on the trip. This is where your
notes will come in handy. Compare notss with the group. Have the g¢roup
share notes with eacn other and generally discuss the trip. Through
summarizing and aiscussion, you can highlight important points and at
the same time evaluate the trip by the group's response. If this has
peen & scnool field trip and you will be seeing the group later that
¢ay or even the next day, continue the discussion then.
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Bird Study

Making benhavioral observations:

Gne of the simplest methods of stuuying birds is by simply making and
recording observations. For the person doing the study proper preparation
is necessary. In general, observations should be made by one person, out
two or three is possiple. To record natural behavior it's essential that
a person's presence does not interfere with the bird's normal routine.
Construction of a blind is usually necessary for most behavioral studies.
However, studies can be made without a blind. If the bird to be studied
is located around someone's home or in a city or town, it is possible just
to find a comfortable spot and sit down. Birds in some locations are
accustomed to the presence of man and once you have settled in and manage
to minimize your movements, most birds will return to their natural routine.
If the birds to be studied are of a wilder kind, it becomes necessary to
construct a blind. Building a blind is really a very simple matter for
many blinds occur naturally in nature. Hiding behind thick bushes or be-
nind logs or in some kind of depression works well. When natural blinds
are not available, use vegetation from the study area to construct a
olind. Cut a sufficient amount to hide yourself and build up some type
of wall. One thing to remember is not to use material from around the
blind site. Carry in the materials. If materials from around the blind
are used, it becomes a sore thumb standing in the open. The key is to
have a blind that blends into the bird's natural habitat.

Selection of a location for your blind depends a lot on the type of
behavior you're concentrating on. Many birds cover a large range during
their everyday activity, so it might be necessary to have more than one
plind. Researching the bird in question is a good way of deciding where
to place the blind. Some characteristic sites are on feeding areas,
nesting sites and mating grounds. It will largely depend on the species
as to which site to use. Uaterfowl for instance will require blinds to be
built on or near some type of water body. A simple study area with blind
is to start a feeding station either on a window sill or in a back yard.
In this case you can select the food and feeder that will attract the birds
to be studied, so that all you have to do is lock out the window.

Recording data is basically describing the behavior in written form.
Maps of nesting sites, breeding areas or feeding areas shouid be made.
Weather conditions, location dates and habitat are also important. There
is no formal method of recording, but information should be clear enough
to prepare a formal paper.

Collecting Specimens for Study

For amateur collectors there are a number of restrictions and rules
to follow. If an instructor wishes to make a serious collection of bird
species or conduct a study that requires the killing of any non or game
birds, he must submit a formal application to the Federal Fish and Game
Department plus to the state Fish and Game Division involved. Once the
application has been accepted, you will be issued a permit with instruc-
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tions as to acceptable collecting methods. It's not necessary to go to
that much trouble to make a collection of bird skins. #iany coilections
have been made from rcad kills and other accidentally killed birds. But,
before collecting any specimens, it's best to notify the local police,
wildlife officials, and conservation departments to be certain there will
be no legal complications because it is illegal to have in your possession
a dead or injured bird without permission. A salvage permit can be ob-
tained from the state fish and game commission. To collect birds for
inspection and permanent collections, there are some tips to follow to
find a reliable source of accidentally killed birds. As diftficult as it
seems to find dead birds, there are some places to look that make it

much easier. By looking along the edges of most roads a person can find
many road kills, though some are in poor condition. Two good places to
find dead birds that are ideal for collections are under TV and radio
towers. This is because many birds migrate at nignt and the guy wires
used to stabilize the large towers are not detected by birds. Many of
the smaller birds hit the wires in the dark and either die outright or
break a wing. So if a person can manage to get out to look under these
towers early enough in the morning before predators get these birds, many
different species can be found on the ground. Anotner place to check is
around buildings with large windows. Occasionally a bird will fly into a
window killing itself. Especially those birds that prey on insects will,
while in pursuit of insects, fly into a window because they can't tell
whether it's open or closed.

Once the bird has been collected, a note shculd te attached with the
Tocation (city and state), scientific name, date and the collectors name.
[f the skin is not to be prepared immediately, it can be frozen for
preparation later.

The Permanent Collection

Preparation of Study 3kins

Tne procedure described here is for use cn smell Dirds only, such as
starlings, sgarrcws, robins, etc. Thesedirections for preparing dDird skins
weretaken from Wallace and Mahon "An Introcuction to Crnithology”.

1. Relax the bird, fiexing the legs, wings and head. Sponge cff any
dirt or bloca stains on the feathers and dry with cornmeal. Use
cornmeal (or other absorbent) liberally through the whole skin-
ning process,

2. Part the abdominal feathers ang make an incision through the
skin, being careful not to cut thrcugh the body wall to the
viscera. Extend the cut from the costerior end of the sternum
into the anus or around one side of it (Fig. II.3 a).

3. Loosen the skin from the abdominal wall with fingers cr scalpel
until the knee joint is exposed. Cut the leg at this jeint,
cleaning the flesn from the tibia. Rub borax over tne tibia,
especially at the tarsal end, wrap it tightly with cotton until
it simulates the size of the original limb. Push back into
natural position. Repeat with the other leg.

4. Make an incision across the base of the tail, being careful not
to cut too close to the base of the tail feathers which mignt
tnen be lost.
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3. Invert the skin carefully, using fingers and scalpel, over the
back and breast until it reaches the wings (Fig. II.3b).

6. Sever each wing at the shoulder joint (proximal end of humerus)
and continue pushing tne skin up over the head (Fig. II.3c). In
most birds the skin will slip over the nead easily, but in some
largeheaded birds (woodpeckers and ducks) it may be necessary
to make a slit through the skin alcng the nape (or threoat, if
preferred) to free the head.

7. Pull the skin of the ear out of its socket with finger and thurb.
S1ip the skin over the eyes and remove them (Fig. II.3c).

8. Make an incision across the palate between the mandibles; extend
the cut along tne inner margin of each mandible and across the
base of the skull. Then the dbody and most of the caontents of
the skull (brain) can be removed from the skin (Fig. II.da).

9. Clean out any remaining portions of the brain and flesh from the
skull, sprinkle tne interior of the skull liberally with borax,
and turn the skin back carefully over the skull.

10. Clean the wing bones (humeri) of flesh and remove as much as
possible of the flesh from the radius and ulna, without locosen-
ing the secondaries from the ulna. In large birds it is better
to remove flesh and tendons from the forearm by making an in-
cision along the underside of the wing, cleaning the bones,
then sewing the slit together with a few stitches.

11. The wings can be made to 1ie in a natural position in the final
bird skin by (1) tying the two radii together in a parallel
position about one-half inch apart (in medium-sized birds),

(2) tying the humeri in a similar manner, or (3) bringing the
skin between the wings closer together (taking up the slack)
by a stitcn in the skin.

12. Remove the o0il gland, or at least its contents, from the base
of the tail. Remcve any fat, flesh, or blood stains still ad-
hering to the skin or feathers. Skins with excess fat (e.g.
ducks? may have to be degreased by immersing them in benzene
or carbon tetrachloride for several hours or more, then drying
tnem with corrmeal and/or compressed air.

13. Put a small tight wad of cotton in each eye, inserting it up
througn the neck with forceps.

14. Prepare a pointed stick (medical applicators are ideal for small
birds) and wrap it tightly with cotton to form a body roughly
comparabie to the size of the body removed (use excelsior or
other material for large birds).

15. Insert the body into the skin, with the point of the stick
pushed into the skull, or protruding into the mouth cavity.

lo6. Arrange the skin carefully around the cotton body and sew up
the abdominal incision (Fig. II.4b}.

17. Tie the crossed legs together and tie on a correctly prepared
label with Tocality, date, sex, weight, collector, and any other
pertinent data on the tag. Be sure to sex the specimen by in-
ternal examination of the gonads, recording the data (a sketch
to size is useful on the label) (Fig. II.4c).

18. Wrap the completed specimen in strips of cotton, or pin it out
on a pinning board, and allow it to dry for several days before
putting it in storage.

Rrprinted from Wallace and Mahon "An Introduction to Ornithology"
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Tizure I1,5

Reprinted from
Chapin "The
Preparation of
Birds for Study"
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FINAL MAKE-UP OF SKIN

674

Reprinted from
Chapin "The
Preparation of
Birds for Study"
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When storing specimens of a collection, it's best to place them in
a metal storage cavinet tirat has shallow remcvable trays or drawers.
It's also wise to place some moth balls in a tray at the bottom of the
cabinet. With any collection, it's a good idea to have a record book
of all the specimens. I[lost collections rnumber each bird in succession
as they are collected. This is also the way they should be recorded in
a book. As each specimen is added, assign it a number then make entries
by number and include all information from the tag in the book. Some
school collections have omitted the bird's name on the tag to force
students to use a key to identify each bird. The record book is used
mainly as a reference.



Field Trip Guide Sheet

Class:
Date of Trip: No. in group:

Purpose:

Objectives:

Background Information

Geographic Features: ({geclogy, terrain, etc.)

Dominant Vegetation: (prairie, forest, marsh, etc.)

Birds Present:

Major Bird Foods:

QOther Comments:
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No. No. No.
"ARROW Indige Dunting . Rulous crowned® ... ... ..
Honse P T, Lazuli Bunting . .. ... N Ilachman’s® .. .
BLACK RIS, ORIOLES Paited Wunting .. ... ... Cassin's | eiiiats U
Talwilink P Dickrissel Wack throated® |
F. Mealowlark Fvening Grosheak | Sage -

Diark eyed Junea .

W. Me
Yel
Red winged e

Purple Fi

While wing . .....
Slate colored

w headed

Orchard Oriole .. .. 'ine Grosheak Oregon .. .00 L
Hmled Oriole - Common Redpolt Gray headed Junco . . ... ...
Seolt’s Oriole e Tree sm s gsmmitie ihmmin
Northern Oriole ... ... .. Chipping ..., ...,
Clay eolored ... ...
e RedCrosshilt . ... ]| Urewer's.,
Husty i . Wh, wg. Crosshill . ... . Fiehloocooniiiinan o
Hrewer's.._.. ... ..... Gr. tailed Towhee ... ..., Harels' .. .. o
Greal tail. Grackle Rufous sid. Towhee White crowned
rackle ¢ Irown Towhee . . . .. Golden crowned® ... ..
Itr.-beaded Cowbird . . Lark Bunting T While Lhroated .. ... ..
TANAGERS SPARILOWS Fox .
Western e e Savannah . ... ..., Lineoln's. ......... ...,
Searlet Grasshopper ... ... ... Swamp .. ... ... ¢ ST
Summer e e BONK . cooseteeinn S
GROSBEAKS, FINCHES Letont . MeCown's .

Cardinal . B
ose br, Groabeak . ... ..
Ik, hd. Grosheak . . ... . Vesper .. ...
Wue Grosbeak ., ...... Lark

Henslow's. . .. .. @ W
Sharp tailed ... ..

Chestnut collared . . .
Snow Bunling .

NOTES

‘This cheeklist ineludes 414 species and 12 forms that have occurred in Kansas as of January 1, 1979,

1f you are interested in birds, you are invited to join the Kansas Ornithological Society and one of
the loenl groups in the stale, K.0.S, holds spring and fall meetings and publishes a quarterly Bulletin
and frequent Newsletters, Regular membership in the Society is $3.00 annually. Student member-
ship (grade through high school) is $1.00. Contaet Muth Broderson, Membership Seeretary, 2262 N.
Richmond, Wichita. KS 67204, for further information.

Treasurer. 1286 MacVicar,
; 100/35.00. Special prices on

Adlditional copies of this list may be obtained from: Eugene R, Le
Topeka, KS 6606, Price by mall: each 26c; 10/$1.00; 25/$2.00; 50/%3,
Inrger quantities,

Fourth Edition 01-79-10M

KANSAS ORNITHOLOGICAL SOCIETY

FIELD CHECK LIST

BIRDS OF KANSAS

Date Time — i
Locality . e i =
Sky Wi Temp ____ Ground
ATV e s s e s e s S T A
Total Specles . __ Total Individ - -
® Less than five records 1 Extinet x Extirpated
No. No. No.
LOONS, GREBES GEFSE SurlSeater ... . Ll
Commonloon ... ... .. Gannmdn, i sisess s, Black Scoter ... ... ..
Arctic Loon® Itrant Rukly Duck.
Red throat, Loon®. IWack Brant®

Hed neck. Grebe® .
Horned Geebe .. L
sared Grebw st inaass
Western Grebe
Girehe i
CAN, White ... .. ...
Hrown*
CORMORA
ANNINGA
Nouble erested
Olivacesus B
An ;
FRIGATE-NIRD
Magnificent®
HERONS
Greal Blue

Gireen
r Nue .. ‘
altle Egret . . ..
Greal Egret .. ...
Snowy Egret ... ...
Laowisiana .
ik ernd. Night .
Yel ernd, Night
Least Riltern -
American Rittern ... .. ...
IRIS
Wood Stork* ... ...,
White faced
While 2
Roseatle Spoon-bill* .
FLAMINGO, A *,
SWAN, Whistling. .
Trumpeter

ronled

DUCKS
Fulvous Whistling

Mallard . .

Mack
Maottled
Gadwall

Iintail
Am.
winged Teal
Blue winged Teal

ireen

Cinnamon Teal
Suropean Wigeon®
American Wigeon . .
N. Shoveler

Wood . .,
Redhend

Ring necked
Canvashack
Greater Seaup
Lesser Seaup
Commaon Goldencye
Bulficheal

Olds

1w

White winged

Seoter

MERGANSER
Hooded . . .
Commun
Ited breasted .

VULTURE
Turkey - coveveerans
Black*

KITE
Swallow tailed, ..
Mississippi. . ......

HAWKS
Goshawk ..
Sharp shinned .
(‘noper’s
Red tailed

Harlan's . .
Red shouldered . .
Broad winged ... ...

Swainson's ...
Rough legged
Ferruginous.
Hareis’

Golden Eagle
Tald Eagle . ..
Marsh ... ...
Osprey
Gyrlaleon®

Prairie Faleon
Pecegrine Faleon
Merlin, ...,
Am. Kestrel . ..

Reprinted from the Kansas Ornithological Society, Field Check List
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PRAIRIE CHICKENS,
GROUSE

Ruffed Grouse x

Greater

lasser

Sharp tail. Grouse
quan,

Robw hite

Sealed
PPHEASANT

Ring necked .
TURKEY
UHANES

Whooping

Sand hill
RAILS

King

Virginia

Sura

Yellow

Mark
GALLINULES

Purple

Commaon

Amu

TLOVERS
Semipalmaled

ivan Conl

Piping ¢
Snowy

Killdver .
Mauntain ..
American Golden
Black hellied

SANDPIPERS

Am, Wondcock
Common Snipe
Lg.-billed Curlew .
Whimbrel

Fiskimo Curlew
Uplamt

Greater Yellowleps

Lasser Yellowlegs
Hed Knet
Pectoral

White rumped ..
Rairl's

No.

Na.
Feast.
urlew®
unhin
Semipaimated
Weslern

Sanderling e e
Shoert billed

owitcher
Sl
Lk breasted
Marhbed Godwit
Hud<onan Godwit
Ruddy Turnstone
AVOCET

Ame
STILT

Hedd
Wilkon's
Nurthern
JALGERS

PParasitic

Lavne tailed®
GULLS

Herring

Langhing

Franklins. .. ..,

Honaparte's

Litthe o—

Bk Ig. Kittiwake . .

Sabine's ... ... .
TERNS

Forster's .

Common

Least

“aspian

Black ...
SKIMMER

Black®.
PIGFON

and tailed® .
NVES

Hock

Monrnirg . ... ...,
Passenger Pigeont
Groand .. .. ... L
Inea
PARAKERT
Carolinat .
CUCKHOOS

Yellow hilled |

Hlack hilled

Roadrunner

Groove hifled Ani
OWLS

Harn

Sereech

Greal Horned

Snowy o ms o o
Hurrowing

Barred

Long cared .

Short cared

Saw - whet .

GCOATSUCKRERS
Ch, will's widow
Whips ponr will .
I"oor will
Com. Nighthawk ..

SWIFT
Chimney —

HUMMINGBIRD
Kuby throated.
Broad taded®

Rulous e I s

KINGFISUER
Helted
WOODIPECKERS
Common Flicker ...
Yellow shalted ... . ..
Red-nhafted
Pileated
ed-he
Rted: headed
Lewis' . . -
Yel.-hel. Sapsucke
Willinmson's

Sapsucker
Hairy
Downy

l.adder-backed

Seivor-tailed
Great Crested
Ash-thronted .
Sastern Phoebe |
Sax™s "hovhe
Yellow hellied
Acalian

Willow

Alder

Larast
Hammond's |
Dusky
Griy*
Wedtern®

5. Wod Pewee
W, Wond 'ewee
Olive sided

Vermilion*

LARK
Horned
SWALLOWS
Violet green
Free
Hank SRS
Rough winged
Barn .
CHIT

I'urple Martin

JAY, MAGPIE, CROW
Blue Jay ..
Steller’s Jay
Serub Jay
Mexican Jay®. .. ’
Hlack-billed Magpie .
Common Ruven
Wh.-necked Raven . .
Common Crow

Finon Jay
Clark’s Nuteracker .

C

ICKADEES
Mack capped
Carolina .
Mountain. . .

TITMOUSE
Tuflted
Bushtit* .

NUTHATCHFS
..... White breasted
..... Red-breasted
Pygmy
CRLEPER

Hrown

,,,,, WHENS

House

Winter
Tewick's

Caroli
Lar. billed Ma
Sh hillel Marsh
Tk

THRGENES
Am. Ruhin
Varied*
Waonnd
Hermit

ATCATCHER
Wue gray
RINGLETS
...... Golden erowned .
Ruby crowned
rirrrs
Water .

e Speague’s
WAXWINGS

ohemian

far
HKES
Northern .
Leyrgerhead
STARIL
VIREOS

Rlack eapped
White vyed

Rell's zii
Yellow thrnated

Nar,

Salitary

Red oyed
'hiladelphia
Warbling

WARDLERS
Wlack & White
I'rothonatary

Swainson's® |

Worm vating

Virpina's®
Newthern Parula
Yellow
Mapnolin
Caper May
Bk thy. Blue
Yellow ramped
Myrile
Awlubon's
Black thr. Gray
Townseml's
Black thr, Green
Hermit®
Cerubean. . .
Blackburnian

Yeltow throated
Chestnut sided
Bay breasted
Wackpoll

I"ine

Prairie

Falm

Ovenbied |

N. Waterthrush
La Waterthrush
Kenlucky
Conneelicut®
Mourning .
Mactillivray’s
Com. Yellowlhroat
Yellow breast, Chat
Hooded .
Wilson's .

Conmla

Am, Redstart .

No.

Reprinted from the Kansas Ornithological Society Field Check List



42

WOOD DUCK NESTING Boxse  —
Qrtomurp sai wot
; i T e b‘ :

!
|
L 7 arsamens B A
; BRweGE s e TACED I AN IR IVES
B ok SOl D FEATTACHED 1T 4 FOST OF TRES I ‘
L TG 7D 35 AEET ABGUE TRE CROLVD OF WATER, (2
ST SLEPOUNDLD 87 adTER 2PEFEeReD

FRORTEN Nl KEG BV

FEDCYING rOCP STl SACTION OF mOLULCK
AL SOl D BE ATTACHER ErALE SRILVA vO0PS TREF MIAmES L INSIDE OF SO0 AT
D TRELS FCII0° ATOCE Tt TOU ARD CENTER O AL, SUMPREL BOY. FOTTCA sy ATl PSS
OIOLANTT RESTING O A Tt RESTHIFLING. S L L SV LS Thet FHCTENED D RE
LIVIT H DOTSIPLE, TR ORISR DRSS

FLEEDING STRTIONVS FOI° S”GWGZ?H?DS"

svar

AN D0 AL S
HAEATHE R PANE : : - o s
FLLEDER PAOTY OV 1RO~ ReD T AIOE = ATNOON- 1L L T HOLPER

MEED CEEN COE DOl i iV D, FE2TLAES -‘awz AEEDER, §UMIALC
SHED EAD T FvE JoLorms

_-— FEEDES. BB [ e ET T ST

A TP LE FTEIER, SUSPIMTED M i ES, o5
Y IRTLLY ST RRCOr Sy ONealirlO o7

LITTLE SAEHARER £rilor DAY Z/TPS SN S5

CARLUARLLY CTAYED Z1GbT P JT Tt mOUSE

CXDNST ThELL FOR SEEPS

i S~

Reprinted form "Virginia Wildlife", January 1955



43

BIRD HOUSES l

; 2 SCREWK SECURE i - i
T CRESN FOR CLEANIG e VL OO G TS < TH i )
FENERAE SC/EN VD o ALACED i RAPEN rol/SE . GYLY

D ALE MPEABLE LT GF z
Rl G i e TG v ¢ eurTEVE
: OWERPREATING- iy TOw FERT G TREE TRUNA,

R OD- - STORY "
AARTINV HOUSE

LD TiONAL  SECTIENS
HODED v COLONY
BPCLA FOTTOMLETS
CENTER COMBRBTIENTS
- SR T
—— TT LETITTED T
HTTIC Y

S PUSTC mOUSE IS
| IEDE P SPLITTING A
SECTON OF OG- THEY
AT OUT M AESTIAG
LTy

T sercies moar o & e [ ¥ | | SPrEs Ve (i o e i |

Bk BRD T T é° ' FLICAER Az’ & ¥ | e | 2T
CHICRADEE e | P | &8 2y REPREAGED wOOPPECLKER | &4 & | 2T | g | 2 *
rTACUSE Prea 0 & Z | sy ~OOPPECEER s g0 | 28" % / 'l
AUTHATENES ¥ | PO é 14" | | evmers mapriv Gré " o 2A
OUSE AREN vre | -8 | 16" % L SwALLOW s ¢ -5 | s |
CHROLINA AREN gy | Gepm | @ | o4 2aPN OWL PR T SUY S e E s :

| ceesrep FrvearcatR | sx & | Firo | ée 2" SPAREOW AKX par ) pmir | gocz - E

Reprinted from "Virginia Wildlife", January 1955



44

7O0P 7OR

T 71' m@'ﬂ'ﬂ#ﬁ v-f..’?l ‘*.;—‘#-' MM
it 2o

inl v D ST LA FE SUFFORTED FY
AERED STHMES (AR TEAD OF TREES. GuN FF (CrfReD wify
oy ra-grr AR, OF S e [ LS,
- L

TS DU TUNEY EEEA

FIHEED E T A,

5 FE LR A2 Sl
ZE AT L EAST )& RTINS
TS GRS, 4P 1S
PP LD PO LIS
ST FRELS ST T

-

CENTITT O 222 STIIeS
e

w/llLLIFE

SO AL 1mRILED SN TP DEMES.
TO ABAPT R FATHE LS AL AVCTIER P2 70
Thet" OTreE P SIDE OF TwE TRELS, (P BECW Pk AT

TR mOVIEER EEEERR ET STl SAME T DR
DL T SOUCTINAS AR D [T A F 1Y ST
REOP Tof ROF ¢ OANLY 2FT STOHE Paff CITUNE T
LCal T AGIIT AR Y STCDY PAES T o PrSTE
SEIVICATT T GRS PRES & COAE PN,

COVER +*OR

T THIVLLS AANE SR ST ABE (o 0P AE & sl
SEWING OF AN L RREATETY. el P SN S S ER
ST TS Poias ACFT OR Mty FriES TO ~EE7 17 5o
HARITING ST

A Lo
Sl P ST T FE ' STTREGeED ""-"-'Aﬁd
RS A TE I AEYSLT LA CR CTd P TCS R ECIAR
S OF SHRLES LM il AR Y SO S,

-

P
A‘M’” ARE TG CIER.

Sl THEES ALICANE
STLME BN
PRCLC

S

WILLPLIFE

LF TG RELNS M SHEwN, O

PLPASIRETT Iy
LW AT ROCNT OF DITTARIAD Sk ST 1PN T PRRst T
WS & HIGH. (OAET wI Y ST ST v ST

e

Reprim D-1

Reprinted from Pirginia Wildlifs, January, 1953

Reprinted by

Virginia Commission of Came and Inland Fisheries Naticnal Wildlife Federaticn

Richmond

13, Yirgina



45

‘SO UOIIPAIABO0I ING PU3JIP 01 QT 113G 34 ey 3w “PAINTE
Aj2)eInase 3q UED TIAQWNU PIIQ VO IHRULE § UEW JO wedwn aygs uagpn e oy s pdoxd Iyt o)
) Buneunwwad 01 pur “Rupueisiapun tig Bupdojasap 01 pariuswnd 8t |4g Y| Yo¥| 3w ued
.::... 2yl 20} yrym ‘uonEnBa nay) jo Buppuriuspun dasp v ue spusdap “aasamoy “suonrindad
PG jo volaad Y] WIY) L0 Bupnpiem o Aupgusudsas sy aywr wnw sy spag B
-gmtm Jo ainseapd 2y aasaid o1 s A2y1 Jrivgs RE) 3Y) afipaymouy>r 01 $13pNQ 30 IWN 1 )|

JLNLILSNI SNOLLYTINdOd aHig Inl

90599 S "urneyueN
Ans1aAlup) 31eIS sesuey

anmnsu] suoneindog pag ay L
:Aq pasosuodsg

eide] eapa]
sajfoag qog
l1auuoQ,Q £x29g
7pyos Lren
Kquanpm

nauen Loy
uouo(] Yrxqezy
14q parensnj|]

SYSNVY ‘NV.LLVHNVIA
d0
SauId NOIWINOD

ALNLLLSNI SNOILLVINdOd ddla AHL

S@IId NOIWINOD

Reprinted from the Bird Population Institute, Common Birds of Manhattan, KS



46

‘punos jeak
Ne Taze siys anoyfinosys 1yfis vowrwos e 5 ANOWN] paynj ay| ‘sawy inoj

01 0m) pareadal e Yy w $3100 omi 51 Buos PIsIyn stay | sannaed uy Bunsaw
Punoj a1¢ puw asueseadde ) sepiuns ase saxas Y| sweans _ucc_- .:._-_u.x_»u
‘SPUBIPOOM SNONPLIIP LI LOWWOI 51 ISHOW Y ueIIAY Yoy E.E-m sy
"RIPENINY) Y1 J0 Qiq ¥3TIG Y1 JO NIB) pur azis sadie “isasn §,35n0w )y | .u._.
&9 wayl woey) pior 3q ves g IPLANYY ® 3y 510E phg paisaly my] g

L9 T ISNOWLIL QaLinL

‘EIE N0 JO SIUIPISII PUNGL-TEIA J1E S2IPERNY Y “|rea L3ap-2ap
33p-r- Y, apseIsnyIua g Bnaid Ljuanbayy “sagioue o) fim) Ju0 way)
8uddoy pue Buidyy £yoinb ‘adsaua Kian ase Ay spass jea £y yoyym
woy) niueld wop umop apisdn Juifuey uaax 5 uwd saapeyangy -aka ap
m013q yared amyw v Jupunosins yaed yeosp puv deo A3Tiq A jo senued
Butyins ay) £q paruBosas Apses ase Aay) -yreawsapun 1iyBy Apuydys pue
3a0qe umosq 1514318 25w A3y | “spaiq pazss-moasuds s aze saapeyy ) 1

LT IHAYHOIND

"RaIE IN0 JO SIVIDISII PUNOI-183K 1k 513d2217) umoig ‘spaq apng Jwospuey
2531 935 01 A3y 31w NoA “aauaned sy v pue 343 dieys ¢ Yn« “ing ‘puncs
Aue Jupyew woppas “saapPsway iq sels Aljesauad sayy puy uo ase Aay
$3311 3Y) YHa [13 05 U SPUIIQ J0J0 J3Y) ISNEIIG $1 SIY| UOWIWOY Aine) aae
&3y1 yBnoyr uasa "pasnouun o8 uayo s3ad231) yaeq ayy wo s1335u¢ Bup)ea
'$3a11 o punose Suiquipd 1k pood Liax ase Aag SIAVYINN AT yivousap
-un s jje are Ly g 1135 01 yarg Nay jo Appw 1 woyy Fuiuuny
$3U) Aym UIN0IQ YIm 340QE Umolq 23 Kay) “|Iq pauns B ey pue 10jod
UL 10229))1p 31€ 1Nq "SHQEY 313Y) VY SAIYIIRYINY Aqurasa s1adaasy umasg

LSV H3IdTIUI NMOUT

“Buo) reaf |y wase ano
u3as 3q ued 5310 Supinopy ‘spass Jay)o pue uread 5 pooy utew nay| “saax)
U} pue sanm uo payalad uazs aq ued KIY] ‘Um0l U HOWWOY $53] INq "umo)
Jo apisino wepunqe ase saang) Jupuinoly ‘)in papunos oy ¢ LLITRTRITTT
‘u0aBid ansawop Jepns sy woap saoq Fupuanopy ay1 saresedas o1 pajurod
Buoy sy sBuyp sax1ep Anydys ynm 10§00 uy fauf-ysumoiq Awaopun a_..._-_
51 p2q paris-winipaw s1y) “s3a0p AR Ajuo Ino a1e saang Bupusnopy >

.oI1) AA0A DNINMNOW

“punol Ieaf |jr 313y Usas aq ues pue aead Y jo sjoquuis anay ay) jo
U0 §) JIB|MOPRIPY WIS Y] SIIIFU| PUE 5PAIS 5| Pooj upew hay| ‘saduay
Pue sanm wo payasad pue spay Assesd Ul U35 318 SYIR|NOpEILY S UII|SEY
A weyy 1a8uo| 51 Buos s wasay g ‘Juos £q Kjuo pjay) ayy uy paresvdos
3Q uwd pue WITMOPEIN UINSEF Y1 O (RIPUIP) 1SOW|E 5 Niepmapuapy
Wasag g yoied searq padeysuassain e yum peansapun  moppak
Pue asoqe umoiq iy paywans s 1| ‘sesuey Jo piuq s sy LTI

87 NUVIMOAYIW NNALSIM

‘uolIRWIO 310
10) [d@ 01 314w *Buip33) paq uy paysaidug a3 nof J ‘asnoy Inok o) o)
5pajq sBunuq pue sapads fvew sieane paedyseq 1ok v weiBoad Buipaa)
v Buprzy “Buiyorempriq o1 uoisuawp mau ajoym v ppe ued Juipas) png—
‘Butpiemal a101u UaAa 1 15332911 anak upreys ing ‘ung
5 spaq Suiygoresy Bupynempng Ul psasIN S12410 Yiim pPaajoaul ja0y—
'5paiq ppim aanieu s13d se dasy Jo i1y o) elagp s1a) ey Jaquiaay —
"1534 woissisad yse o) :3qwawas ‘puey arealad ojyuo of
nok Jj 7 ‘ou Y] 3lwlg K)uno)) F[UIOIEMENIO] PUE JJOAIISIT N1 I[N |
*£13)2w3) Jasung apnjauf sa3w)d Aqavau Jay)Q 'sa133ds gf 1340 335 ued noi
Ajemiuaas [Bupyarempuq 1108 0y 30u)d Jud)a3xa U 5| PIEAYIEQ UMO INO L —
TayuiL Ued
nok spuIwIsAUY 1539 341 Jo auo §) s1enIouiq ¢ x ¢ Jo sred Agenb poad
v ‘ynsnd Suojapy v s Bupdiempiyq inoqe snotias a1 nok WA oI
ssjw pinom nok eyl [18I9p Jo jof ¥ 335 ues nok '135012 Yool sSunp Ixew
Lo 30uig “3jsea uoinaYUIP] axBW s1BNd0UL *K)$53000 ¥ jou yEnoyijy —
KuMe 10) ¢ 32038 pue o ¥ Buraas ssiu
W.nok ‘35100 Jo Jo ¥ 3xEw pue IsE] NjEm nok J] “Ap2nb pue KMo saopy—
: -snondydsuod ssaj ase sdnosd
Niwws 3ours *sdnosd a8se) op uwtj) spajq 3sow 395 Ajessuad sdnoad [rewig —
*spapq 50w 3q) Ju)aas 30 153q AY) 1€ SIWY) 35| ‘UOOUIN
-Ju 29| pur Buyusow £13e3 ug aaiow Jsow 3w Ing “dep fje 100 e spug—
) ) wos) 3sow 3yy 138 nok djay ues
YIye vopvunojul Jjseq dwos 5y 313t ‘Suiyajempaq o) mau 2w nof )

ONTHOLVAUYHIY HALLAA H04 SINTH TYILLOVHd

*HOIR3LI )¢ jo sued [njpneaq 1sow i Jo auo Kofud nok djay
I apind syyy adoy o4 K131y asay) Buowse a1e umo) 4| UI3s sPaIq Jo Ansolew
) Inq 'veneyuey puncse uaas 3q YT ynym spaq A jje sueaw ou
£q ase papnjous sp1iq of YL ‘YiBua) ewnxosdde 3 §) png Yora jo awen
Bupmorio4 “paiq sepnapued v Knuapy L3210k o1 Ases 53 1 os sayiado) padnoad
ase suopensnj sy] ‘Isn o) Buyarempnq w paouapsadram avokue so)
Aswa aq Jipm 3y os apdusys pue woys 3 yday Aynjasodand aawy agy ‘umpEyuEy
0} SPIIq UOWLOD S0 Of Byi 01 sPINS Loys SjY) UMM Aty om ‘o
‘WY PUNOIT SPIJG YOWIUED 3Y) YIIm
segjreriun 239 adosd fuew yuy) 935 am ‘134 -3py 5, uosaad Aue o) yonw Liaa
ppe uwd spiedyoeq 0o u) SpaIq uOWIOS 31 KJNUIp) 01 3jqe Bujaq snl 1ey
43413 3 3JI} INoqe Paj)xa a1e AM|ISY] suonendog pag P e I

NOLLIYTOU.LNI

Reprinted from the Bira Population Institute, Common Birds of Manhattan, Ks.



47

‘awak v vaaw
SIY) punoJse uotuno) ate 113y>3dpoopy Aumoq id,, o1 repuis Auipunos
HOS 1 [|B2 3] "SI Y S0y U) ISIU PUE $1235u) 182 Aay) “s13x3d poom Jsow
3q17 ‘ydned siy) YOR| 33| VWd) 3Y) INQ ‘SPEY NAYL Jo xIeq 3y) uo yned pas
® JAEy S[RW Y] ‘[|Iq JIPUI(S ‘LOYS ® PUR SIIYICI [I¥] 121N0 pIauseq ‘yIeq
) uo adus Aa [EMLA ¥ sey 1x2adpoom aniEuL Y] CSpoos Y]
U1 PUT 533) JPEYS UL SQINQNS Y} U] U3)Jo uads e s1agdadpooy kumoq KT

(.5 1) HARIAJAOOM ANMOA

"punos 1eaf urpeyuey Ul punoj Ajuowwos s 13y33dpoom siyy e
LUMY, snodnes v as8 pue $221 U) 30y ¥ Ul 152U A3 | ‘UMD U] 10 Swle)
00 524018 Uy pue s231) PaINIEIs U) U U210 5} Pajq sIRLL 1y uy snonayds
-u0d ase dwns ays ay) pue sayned Supm 2] ‘sBuim ayr jo aBpa ea1 ay
uo sayjed Juim 2iym 281%) 2y £q s2133ds 1310 o) Pjo) 3 ved )| "pEIY P3I
A12anua ue yum 3ax3adpoom Luo ays 51 saxsadpoom paydeq-oeq syl (T

(.1 ¥ANIIJAOOM AIQvAN-ATH

‘ueneyuepy uy seak 2y 1noy Inosy uowwod si puv sea1w Auloy) Jo Kysniq
ul 1sau o) $33j33d pugq S|yl ‘s20p pHqBuYd0y Y) ST SAWN SNOLIWNU JO
PAIGIT] 2Y) IRy 3duD uTy) J3Y1ed ‘3dim) paisadas aav Buos s 1aysesyy ays jo
saseayd ay| 11q paaInd ' 13puIys ¥ sy pue paBuim-1ioys s ‘el snojns Buoy ¢
sey )] “Aaq pIYYaNs A[ARIY ¥ YjIe UmOIq STOJNI YO B S| pIq uns SIY] ]

(.01 T) MANSYHHL NMOHHE

3 ‘wasw
S|y w e) mun Supds woyy Ajuowwios USIs a1E SPIIGIT,) sEALN (RIIUIPISII
J0 smirew pooa ‘sieyquy Lysnqg s13p21d puw YimosBiapun ayy ur RS o)
SN pAIQ SpL “[1ed ysixoejq Suoy u“_ $Y21() U1J0 N “jjed Buimauw 5)) 30) pAWEN
*IN1q J3puajs e pue ‘sBuw oys “ded Nowyq PULSIP ¥ ARY SPIGIE) FLIAA
=03 jeuapun Lysna sey yey) paiq £318-eps yaep ‘uyed Ljuo sy sy syl 17

.81 guaLyD

WSVISHYIUS NEIISTOWIP Paiq 13410 Kue ueyy
as0w siuapysas owwns asay) ‘Fuos Bujqqnq ‘proj na Juiaid £puanbagy
*sayioue o) asejd auo wouy Ay K3y ‘s Aeis sanau 01 wads Lay) tanes Ry
p1q Jayio Kue uey) £813ua asowr an L)quqoid suaspy ‘wayl 0 papyacad
$3X0q U1 10 $3331 UY $20)1A82 Uy ysau £y [ |Iig J3pUIS AU Yum yajes Ly
oIy 513350y 30) Jupyaseas sayjoue o) 3aw)d auo woy) L) Ajsnonsau sy ape
ay1 uj payuiod uayo 5| ydym [e] 313y KQ PlO1 1E SUAIA CpILIEQ SI[pel SN
pur waued paxdayd © sey yaeq 5)| ‘umosq |IE AEdu S| paiq [IRWS SIY] o

(.¥7) NIUM ISNONH

“E21¥ JNO JO $HUIPISI] pUNOI
.awak a3e sapuyplon ‘waned Wiy 1215800 130 Y g 1wy w payn
-uap| 3q ued L3y ‘spaas ye3 Aay) IdYm suoHEls 3uypas) e pue ysniq pue
$39J) U} $420() W) PUNQ) 3¢ EIAPUYPIOD *p3Iojoa ANIYBLIQ 13| ase sAniELY
PU 52T “PEAYII0) NIE|Q ¥ SHY OF|® jELd NP Y] ‘saeq Buvm 204M Yitm
13uim }oE|q pue 1wy Aaeqq ® Yim soah aydug 51w ynpe ay| *afvwinid
apews yynpe uy 53133ds paojod Apydug S0 ay) Jo U0 2T SYPUPIOY G
{.¥ 1) HONLIQTOD

-Bupads £Jes un (e} k) wal) EIE INO UL UIIS 3G UED SOOUN| Ldnga
dawys ajBujs ¥ $) (Jua 3y ] SPIIs 1E3 AIY) J1aym SEE Aysnigq vy vowwod
a3 soaun( 'aIMwa) uopEAYPUIP; pood Laa e iy vl 51 odunr A vaym
152q U395 21% [je1 53y} uo 8P Inym Y “Nym 51 A)§3q NP pur kpog 1Y)
Jo 1521 3y uwy) Jayaep Apydys s pray N3y | sieq Buym ou Yna 3a0qE UMOIG
-k218 yiep Ajwiojjun a1e pue smouredg SNOL] Jo T[S Y INOYY e A1
*30)UpM ) UL $19p33) Je smoswds UOIUIWOD JsOW 3Y) JO U0 ¥ sOdUNf [}

(.s T} 0ONNL

‘pooj put) 0} spayq 13410 pea) £ay) '1apa3) A Supuanbay) kq pue dmias
1opaay mau ¥ 33)10u 03 onb axe L3y ‘suonws Buipsa) predyoeq je sioNsiA
punos-real ale pur 53035u] pUE $pads Uo Pa3) smarsedg INOY “IESEAIID JO
ojoy aapaa0ad v 51 313Y) a33ymhue )53U ||1m SPIIQ F5AY ] ‘Buryoo) wyeyd 12381
aJw s2IMww pue S3{BWR) A ] sHIAyd Aiym pue ded K2.8 ¢ “yeaq pue qiq
yowyq v sey ajeur ay | ‘sBupm 3y UD 5IEQ AYm OM] pUE 15T FETTTE TR XTIV
sp1q Aud-ysjumosq jjews ase smosaedg ISNOR “SAMS PANUN Y)Y U] [EAIAINS
JO SWII3) ) $533NS JfEWRIp ¥ U] SvY molieds 3sNOH Y| -Kaunod syy) o1
paonponu) sem mowseds asnof] iy *Bujjaes ayy 3y *Knwey your g ueadosngy
® jJo u1qwaw e Inq ‘smoueds Lenpr jou e smoureds Isnopy 2

L.§T) MONNVAS ASNOH

*RIIW INO JO SIUPISII puncl-1eak e sayeyiny 13810}

o) paey sy pea , quek-yuek,, jeseu sjay) 1iydps £q s punos Lq payjpuapt Apsed
£8 AW S2YINRYINYN "5331) I5IY) O] [NJUWITY 3q UEI YIYA S1IasUY 1uI K3y 2dUls
s3a1) 01 [eRauaq a1 Kay] -Buypyd Lq Buoje aaow 0) WIS oW Layy 10
Moys os aav s83) 2jau]] ‘squiy| pue sYUNI) 3351 punose puv umop *dn Supquinp
1o poofl 2a way) NeW 530} pue 133) Inpamod pue sBay Loys Nay | “y1eq 2
uy Buyaj] 530950 1e3 Koy 13y 5333 3818) Uy punoj Ajjesaual e saydieyiny
*%3wq AJY) S¥ 10j02 AWes YY) Inoqe dud ¥ IATY SIININWIL| pUE SIRWI) I[NYm
*ded yar)q v 2Ry S2jRIN JNPY ‘[[IQ %IT|q IIPUIAS € PUT SIPISIIPUN NYm Yna
syouq Aaa8-ysin|q aaey Layg ‘spanq Buiquenpd-33a1 1N0IS 1R SYNEPNN g
s T ROLVHLAN

Reprinted from the Bird Population Institute, Common Birds of Manhattan, Ks.



48

‘ayieq pue yuup o) Apuanhayy awos
[1im SUIQOY “PAIZSOOTIP UIDQ SEY YIBQ INOL 3IUG JINUEM U U3AD pue ‘syiey
PA1q Jo puo) Kaa 218 SUIGUY "SI PUE SINIJ UO PAI) AL JIPU|w A1 UL ING
SSULIOAI1IED PUE S1I35UL U0 PID] SHIGOY ' SAWIUNS Y1 U] "gRIYS 3o 3311 ¢ Jo
Y1043 2y vl Kjjensn “ssedd pue pnuw Jo 1no SIsau 21341 IYEUI SUIGOY *$131)e3)
1ed 1m0 g jo sdn ay) vo ysepds Ay w € 5) 2y) pue sojes ) ysikad
a1 yoeq pue peay ] siods ¥oE|q Yiw aseaaq Ysym e aaey spavg uaani
Y Aym spnq npe uvo Ajuo si iseasq dfurio djispRldEIEYY Ay | Csume|
uo u_..:..uum UIDS U IV JRY) SPIG UMOUY Jfam DOWWIND JR SUIQOY 20

(.17 NITOH

‘uenryuepy ul jie) ays y3nosys Bunds ay) wos) vow s
e syseyqiyiy -sBuipping paddoi-1eg) uo o punoad aseq ay ua prey ase pue
painaads aue s33a 2y | -siys £juo 3q 01 waas Ay wdydep vy B e punos
pue 28ny seadde $265 ay) sy "YInow snowuud pue g jews B yim
1e() pue a81e) 5) peay 3y “sayded Auim 2y yiim sSuim parnod Buop aaey
&3y -s1asur Bupiea sasnoy pue sdoaan asoqe Buidy ysnp e usss Kjuow
-wod 1sow 8uaq £q aweu $1y 01 dn sasy) paq umolq-4318 10 4218 sy T2

L6T) AMVHLIADIN NOWIOD

isndny 31e] paun upewas pue Aepy Jo 183y 3Y) 0)
fudy jo ise| ay) Bupnp ueneyuepy ur aarure spaqlury uiasay sapxls Yioq
Jo spaq8ury |esasas £q paseys Suraq ymey 30 mold ¥ 338 0) VOWLWOIUN 10U 5|
31 ~Asonial siy wosj ssapnaiug 383y Jjo aseyd o1 xanb 5) pnqBury waiseg aip
N CPNQIUTY UINSIp Y Y SIIYITI) [IF] 3100 AYm YIIm |1€) 0 € puw
15821Q mO||3K 1POIY) Y~ B Yum ¥OEq puE pEAY Paiojod A218-aarj0 ue sey
PaGAUTY UINSIp Y] UMD LY UOWWIGD K13 O5[¥ 21¢ K3y} Inq ‘sans Bunsau
$E $331) pa1a11ws Yum swase uado sajasd spayg asay | “seyasad Bununy soydyy
33731d 01 swads pRqBury usAisapm Ay ydnoyige snqey Juipaap sejuns saey
fay) 'sayneafy are spqiury wiaiseg g 3y spaqiury wiaisagy o0

L4T) QUIHONIN NUILSIM

1aquiaydag ey
ur Butedap puw yasejy a1e) Uy Juane Jawwns 3y vy Kuo ueneyuEw Uy
e spaqBupy uIFISET "SI095U) UO AJAAISN[IXI p33) op Aays asnedag “Kiolaa)
YN PRI IAEY JEY) SIAPISWIY) uey) 1aRaE) SPIIQ JJO AP 0) Ajwysay
1,UOp pue sJapnaiul piemol aapssa188e Lan ause spayq asay) Ka1d 3y so)
nem Lay) asaym saujpamod 1o $33u3) anm-paqieq uo paydaad uaas vajjo v
spaqBury waaisey pasj o1 yuad v o) winiaa pue ) yned ‘yasad ay) jjo pep
Iive £ay) *auo Junods vodp) *£q A1) 0) 5133501 10j 1Em puE saPUEIq VO YoIad
Liensn jey) spaiq jo dnosd v *Apuivy 10yoieddy) ) jo 13quaw ¢ sp pnqBury
WIISEY Y| PPN} M) ul 335 0) pary 5§ 1ey) peay A jo doi vo yoed pai jjews
® S5 212 | 'YIrautapun iy (e a1e £34] ‘) Jo PU3 Y I puEq I)YM B Ylm
I1*1 pue sBuim ‘yawq 'peay ¥oujq ¥ aavy A3y ] ‘Um0l Uy punaj Kjruniseado s
1nq “sease uado ay) s13p31d yeyn paiq vowwos v sy prqiury wsaiseg aq) 61

LL T GQHIEONIN NYILSYA

"RIIR NG JO
SIU3PISI) JIWIUNS T SMO||ENG WIEE "SPAYS PJO PUE SIIEQ Ul SI31JeJ U0 SI5au
pow pying A3y -sanm un paysiad uass Apuanbayy ospe a1e kay ) yinows apuw
a1 yapes Aoyl yorym 's1oasut Bununy sie ay ydnoays Buruep usas wayo
3¢ smojjemg uieg “uniepy 3jding Jepuis 1RYmIWOS AY) Wou) way) saresedas
spedispun 28uvio nay) yim Auoje sy ey paysoy £1daap e yuw mojess
fjuo 3y) ase smojemg wivg -ysred jeosyr aBueio 1By v yum Yivsusapun
MY 3aw saInjewiy] apym ‘sagppeq adurio aawy s)npy ‘3aoqe adind ysinq
U SMO)EMG UIRE "EIIT INO (1] SMO[|EmS UOUILOI JSOW 3|1 Jo duo s sy T

9T MOTIVMS NMVE

‘spaek ul sajppnd uaad pue sweans
‘spuod punosY PaNd[JO3 S| YIYm P Jo AJIAISNIOX2 1SOWE IPELY 5T SI1Sau
2y ‘spoosq om) asies Kfjensn jpiam Spajq 283y) Jatwuins € Juringg -1aununs aye)
v} upede yinns il pue dy A11ea 01 Yazepy 2)v) Uy uenTQUERY Ul IAte
suipsepy aidang “Ysnp o1 umep wol sanunuod Bupaed [EIDOS JuRKU0d
Yy aaym 13pdod Juswpede awes 3y vy 1ay1380) 1530 im saped jeianas
'SpaIq 3jqeiaos A1aa ase supaepy ading Ays o) uy Sunsep pue Supeos
si3quuinu 380w uj uaas uaijo ae Lay | By w yored K3yl Yorym sasm uo
ApApsngana paa) spaq asay) Ayaq pasojod 1y8y ¢ pue 3jdind jo saydred yim
3A0QW NiEp 3w s3jrw Jeak 155)) pue sajEWI) Y 3y 10jod ut 3ydind-ysinjq
pljos are sajews ynpe 3y spred ul dn ind sasnoy paq adfi-waunaede vy isau
Auowwoa £ay) vaym 13WWNS 3 U) JUEPUNGE 21w smofjEms 10| asay | A

.47 NILMYW 31ddnd

“lie) yBnoays
Bupds woyy fHuno) Lapry up aepum B Y BIIMS AUWNYD) "2 mojjoy
u} s0 skauwyyd ui Bupsau punoj 3 v Layy 1ydiu ay Ay u apym syInow
apta 1Y) w yed A3y yey) sasuy Juidy uo Suppas) Buoy Lep (v Aisnonup
-u0d psourje Buidy) “sydoy uy wan fUowwod ase sMS “peIYIde Ajpides
Bupfy apym axew Loy saneya Asiou ayi £q P1221ap U0 X S)IMG Kauunyy
*Pauwe) 10 Payin) 1343 Inq ‘papuncs AnyRys pue J)ps 5| per 3y pasds o)
Mng aae jey sBupm 1apuays pue Buop i "SJImMS NIP ‘s aaw asany | 91

(ST LIIMS AINWIRD

*Buop 1waf |ju vaiw uenwunpy 3y 1y
WIBPURQE 5] S2NI PAYSYS-MOY2L YL "IN PayeYs-moq2L Y1 Jo adeu
P3J o) 39%) osje A3y , AydwIsnw,, pas pur umold umolq ‘aoe) K3l v sey
RYNG PIYRYS-PIY AL, IIEISNW,, YIE|Q ¥ ARY SIFW NPy ‘Pal skempe
8] 323u 1)y Jo adeu Y3 pur umosd KB € ‘9oe) UMOIq ¥ SEY I} palfeys
~MO{]3 ) uowwed 3tow ay | ‘sHulpjIng uy 1o 5)50d ‘53313 UY SUOITEARIXS U| ¥SIU
©0) 3| s39x%311 “3|qista 5t dwna ;s sy By U “pueq Iseasq youq ¥ pue
‘sBuja 3y) w0 ANYM OU ‘RINQ UmoIq B Yim 13ddpoom dBaey e s sigy G T

(. 1117} ¥IHITI4 NOWWO)D

Reprinted from the Bird Population Institute, Common Birds of Manhattan, Ks.



49

‘121 m ave) vy urelr winias pur sawwns ie) uy Headiu Huofew 3y ng ‘1w
-wins ay) ut uowwod Uaa are spag asay | opu 13jaad 43y 2231 m *punos-seak
$13p33) P1Iq 01 AW0D Jim AIY) PUE SPIIS PUE TIIISUL SI IALNNS YL Uy )P
urew 3y | (saan uaifad w Ajqeraajard Csaopoed ul 1sau o g sapyoen
1353uims Ayeanbs v jo punos ay) sajquuasal ieygi (w3 ® pur |iq yE)q
v ‘5343 w8 ‘spes padeys-a8pam Buoj aaey yInoy “sapyoran sRuaerg yum
pasnjuod> Cu—-c JIE 1PY) EAIE JNO uy spiiy Yov|q vounuod e db-.‘»_-.-c :ﬁ

LITT) FTROVHD

“RAIT INO JO SIVAPISII PUnoI- €34 PIYSIQEISI
112% 3wodaq aaey K3y puw adoiny woyy saerg paug) g o) 1yBnoq Ajpewy
-850 21am sBuylreig "spaIQ 13Y)0 JJ0 35N [Im puE saaquinu aBae) yans uy paa)
A3u) asnwaaq saapaa) paiq ie sisad awodaq wago sduipeg peasg 01 st
0) spaas woy) Fuiphue 1ea |jim L20)) s® '1E3 A3y) peys ineqe Axayd qpe e jou
21w spayq asay | "SPAIQ 4310 Jo sHuos pue sjjed 3yl i ujo |im £3y) pur
apsiym Ayeanbs e 1 Buipers agy jo Buos ayg -sauuew sy w Bupsoos pue
BuAp *Buppaa) uass U)o AIE PUE $YO0|) Ul IITID0SSE OF NI SPAG SNYL 19
Mo)[34 Buoj-wnpaws ¥ pue ) LIoNs ¥ 3ael AD ] Jwwins 3y) uj 51ayjEa)
nayy o1 3uadsapin dind e ynum spnq yaelq dwmd are sBupers 62

(.91) ONTTHVLS

‘§1UapIsal punos-Jwak are
SMOLD) ‘way) 10 [eap) 51 Junias paqinisipun pur $3331 5UIP Y Y ‘K132
w33y veneyuepy ay) st Bunisau spaiq asay anasqo o1 9oeyd eapr uy ‘ueney
SURIN U] 153U UIA3 |[Im A31]) 153310 JO SPURLS 331Y) i A]131335 153U SMOLD) "UI0D
uo pad) 01 $13pas) pIIq 01 W0 A)TUOISEID0 ||im A3y] ‘$paas o) S109sU} puw
s|11y pros wouy ‘Juppikur noge 1snl Jed s sl Csjred Buimes 213Y) yum
uonesunuwod w daay Ajrueisuod pa pue sdnosd Nuy-35013 i jaaen) swoa))
"$30) 3124} 0) UMOP U3A2 *YIV[Q PIOS 32e pue “[1e) 3] Jo d1) 3 0) eI JY) jo
pu3 31} wol) Jooj e 1340 |34 Supnseawy ‘sapyavsn pue sJuiprers uey) 1281w
YINL 31¥ SMOJ)) "R INO U} PUND) SPAIG NaR1q Y Jo isalae| Ayl S Sy L O

LL1T) moud

*Buoy 3eaf je 230y U35 3q uwa A3y ‘s832 panods uaaas oy
sa1yi woyy Aej pue s31m) Jo 100 321 uj 153U T3y ELL shef anjg “soyml1aa0
Kprwau spredyoeq uy pavay uarjo 51 yeaaf,, Juungs ysiey 5] Ausw o) vow
-wod 5 |ea s Kel 2y | -19yp snosoatuwo nay o1 pardepe sppiq (npassod *Buo)
yn~ ‘aoueseadde u) axie v savas yrog ‘per pur sBuim 2 uy s1ods anym
JAIIQO UED JUO pue 'PIpuncl puv poys aie sBuim Y] 15310 Jueupwopasd
v pue ao®|y3au,, Wae|q ¥ yum paq anjq wdnq cafie v o5 sy L2

LoIT AVI ANA

‘Buo| 1eak [jr ease vENEYUERY 241 UL UOIHWOS A1e
SIRUIPIRD) |, HOYM CHOYW YA 10 530D TI33YD 1Y 1A SUMIBIE,
1813295 yna “yond w Suysiuminp apsiyw pasngs v st Juos ) cpaeiyoeg
ok uy saysnq pue sqnuys ui Jo 'safipa pueprom Buoje ‘s1aaiy) 120w
pouj 30) Fununy wayl 395 UNJO Aew NOL “SINIJ [RUIS PUE S1235UL 1B 01 3N1)
osju speuipie) ‘spaas sapisag spaas Buryaesa o) jeapl S g S L g P
*Aaway ¢ pue 1520 pajutod v aary 53133 qlog "pal Jo yano) ¢ asnl ynm umosg
Ajnq v jo 210w st eWw 1Y 3Ym 1ReIYl Y3 uo yaed Roe|q e yim pas ylug
$1 ajewr 3y ‘|1e o) W3S vouwrurod e 51 ApIwe) yauly Y Jo J3quuau sy | 92

(.91 TYNIQHYD

*SIUIINS JY) UL 1Y UIIS 3q UED $3|OIQ) Jr0WNIeg “Sa|Isiym
1248w Jo $3psas v 51 8ios 1121)] SHNIY PUR SWISUL S POOJ UIBWL NN -Umo)
uj pue Jo IpIsINO Y10q $231) apeys aBae| ul U ANNsn ale sajou Aowlljeg
‘Mg dieys ‘8uo) pue sieqSuim anym £q pue ping sawungs £q suigoy
RIS JBYMIWOS Wol) Plo]. “pasojod KY3iiq 5531 21w s3jewa) pue saINIvW
W] “}2¥|q osje 34¥ |IB) PUN YORQ JI3Y] JO UEJ “JROIY] PUE pE3Y YIT[q B Yiim
o3uwio )y8)iq asv sajew npy spRq paiejed AyBiaq ano jo auo sy sy I

.97 T10MMO IYOWLLTVE

‘931¢ 1IN0 JO SIUIPISI PUNOS
-1wak are symel paM-pay "an v m dn ypy Ajjensn syans jo wanpeyd 28w
¥ S| SYMBY 53] JO 153U Y | *SPIIG JISHUOP UO P 0} yMTy Kue 10 31ed K1oa
S} ) ING ‘SymEY UIRTYD P3jjE £]13ILI0UL UINJO AT SAMEL PIfIe)-pay ‘Jfas
-1 asodxa 01 £a1d 13y 10) Buniem ysaad € uo s £y se 2uan1ed snopuawian
sawy Kay| -symey Isay) jo pooj pandaid ay awe dpu ppy Ajenadsa
‘siwapoy ‘Bupeos ajiya 10 sayasad wosy wuny s 3] ‘sreq jeluozuoy
IR YA [j-) UmoIq B 3ARY SPIIQ AINTEWWE BY) IIYM ‘i8] pas-youq v
Jawy spaq yope sy peayidac Anj3oe1d Funieos 10 sajod samod uo payraad
0aas udjo ymey Bupreos 3fie) wounuod ® 5| ymej| Pajrey-pay N

(.81 1) YMVHR aaTIvl-a3y

s €34T INO JO SIUIPISII PUNOI-JEI 1€
L3y |, “535N0Y PIIq UI UIAD 10 SI21) JO SNAD MOJJOY U} SIS [JISIY 3Y | “POO)
0] Bupya1u9s 2j1ym PlAg] w 1340 J3a0y osje [ Kay] ‘Aaud zay so) yoseas
£54) asaym sayouriq uado so sauypamod uo patasad pasiasqo uayo ase spajq
asay| ‘£13p33) papq Je smowwdg J5NOL Y2IED O] UMOUY UIBQ AR pue spIjg
33||wwws 192 Os]¥ |lm Ky "sIN3pal puv $123sU} 1E3 0) 13J31d Kay) 3ours spayg
[o1oyauaq A334 axe 353y ‘0 Kisna paueq AjeIuoriioy ¥ pue youg umoIg
-Kisna pijos v sey ajewa) sy ‘|je1 151 1 parsequn ue pur sBupm ay Jo youq
) uo anjq £q paziudodas 3q wwa yurw 3y, ‘sauipamod 10 spoam £q paiap
-10q 33¢ yay) seare usdo uj uowwo 3§ Juy) UOd(E) (RS T 5) |ansay Ay ez

.67 13ULSAN

Reprinted from the Bird Population Institute, Common Birds of Manhattan, Ks.



50

Reprinted from the Bird Population Institute, Common 8irds of Manhattan, Ks,



[

10.

51

REFERENCES
A. Berger, 1961. Bird Study, hew York, London, John ¥iley & Sons,
Inc.

J. Chapin, 1946. "The Preparation of Birds for Study", Science
Digest No. 58, The American Museum of Natural History.

G. Harrison, 1379. "Bird Watching: Fastest-Growing Family Fun is
an Industry", Science Digest Vol. 86, inside cover, Oct. 1979.

T. McElroy, Jdr., 1974, The Habitat Guide to Birding, Borzoi Book,
Altred A. Knopf, Inc.

R. Pasquier, 1977. Watching Birds, Houghton Mifflin Co., Boston.

M. Scofield, 1978. The Complete Qutfitting & Source Book for Bird
Watching, The Great Qutdoors Trading Company.

G. Wallace and H. Mahon, 1975. An Introduction to Qrnithology,
¢. 1975, MacMillan Publishing Co., Inc.

Birds of Kansas, Kansas Ornithological Society Field Check List,
obtained from Treasurer Kansas Ornithological Society, 1285 MacVicar,
Toneka Ks., 66605.

Bird Houses and Feeders, Virginia Wildlife, January 1955, Virainia
Commission of Game and Inland Fisheries, Richmond 13, Virginia.

Common Birds of Manhattan, The Bird Population Institute, Kansas
State University, Manhattan Ks. 66506.




FIELD EXPERIENCES
THE STUDY
oF
FISHES

52



RATIONALE 3
The study of fish life and'eco1ogy is one field of biology that can be

done indoors and outdoors. These animals can be studied in their own environ-

ments of streams and lakes with guaranteed results for nearly every body of

water will contain fish. Several areas of animal ecology can be demonstrated

with fish, including adaptation, habitat, food chains and behavior. With the use

of a large aquarium it is possible to create one of the best mini-environments

known. Observation and experimentation can be conducted over a long period

of time by bringing ecology into the classroom with an aquarium. This way

most of the principles of field biology can be taught without leaving the

school.



INSTRUCTIONAL OBJECTIVE

On the completion of this module the student will be able to:

1. Plan a fish collecting trip.
Collect some fish.

List the steps to preserve fish.
Start an aquarium mini-environment.

Identify a fish to family with the use of a key.

(=2 T S B "* I )

Qutline a fish study for a student project.



INSTRUCTIONAL ACTIVITIES

Introductory Activities

1. Read the information in this module.

Application Activities

2. Obtain a fish collecting permit from your state fish and game.
3. Catch some fish by trap, seine, or hook and identify them to family.

Alternative Activities

4, Contact local fish and game office for information on fish in your area.

55



INTRODUCTION 56

This module is proposed as an aid for teachers to introduce their
students to fish. The planning and preparation of field trips being of major
consideration. Also various field studies will be outlined with ideas on
setting up an aquarium to bring fishes into the classroom. Information on
where to go, equipment, collecting and preservation will be discussed.

PLANNING A FIELD TRIP

The key to success is careful planning. There are many things to con-
sider when organizing a field trip. Some are school policy permission from
supervisors, teacher liability, acquiring transportation, class time trips or
extended trips, safety precautions and cost. These have little to do with
fish but are an important part of any field trip. When it is time to plan a
trip to study fish there are several questions that need to be answered.

1. What are the objectives of this trip?
How much time is available or needed?

Will transportation be necessary?

S oW

Where should this trip be taken?

5. When is the best time to go?

6. MWhat kind of equipment will be necessary?

The answers to these questions will determine the type of field trip and
establish an outline for the purposes of the trip. From this you will be
able to evaluate the benefits the students will receive from this type of
experience.

FISH STUDIES

Studies of fish in the field are mostly limited to the collection an
identification of fish with some discussion of adaptation and habitat. On
streams different species of fish will be caught in different parts of the
stream. Some will favor the faster moving sections, others the deeper slow
moving sections and the adaptations and habitats of each species will reflect
in their design. Characteristics of fish will be discussed further in the
section on identification.

Comparisons of fish characteristics identify the habitat or niche that
fish occupies. Darker colored fish with barbels (whiskers), mostly catfish, are
generally bottom feeders adapted to slower murky waters. Other bottom feeders
have mouths that are on the lower side of the head allowing them to work around
rocks and gravel on the floor, these include suckers, drum and carp. More
preditory fish such as sunfish and bass are flatter laterally and green in color
to reflect the vegetation where they where they feed.

Population diversity or the number of different species found is an
indication of the habitats and food sources available. Healthy ponds, lakes
or streams should have several different species including several different



kinds of bottom feeders, preditory or game fish and forage fish such as 57

minnows. The smaller the number of species can indicate the condition of
that stream or lake as it is affected by natural process or pollution.

Along with population diversity examine energy flow by developing food
chains for those fish identified. For each fish list the possible foods they
might need. Some generalizations are that bottom feeders eat snails, insect
larvae, crayfish, worms, and other organisms that dwell on the bottom. The
preditory fishes like bass, walleye, pike, and sunfish feed mainly on other
fish including minnows, chad and smaller members of their own kind. Fish are
extremely cannibalistic especially in ponds or lakes with only a few species.
Surface feeders prey largely on insects, snakes, and even small mammals.
These include many minnows and game fish such as bass, trout and sunfish. It
must be remembered that depending on the season, availability and other
similar factors, these types of food can be interchanged.

Another consideration is nesting activity and possible hybridization
between two similar species. Most fish of inland waters of North America
spawn {(breed) during the spring and early summer. They construct nests by
forming depressions in gravel or mud bottoms either making their own or
working out a natural crevice or depression. Variations occur with each
species and some do not make nests or have even more elaborate ones. Nests
that are likely to be seen from shore in ponds and lakes are those made by
members of the sunfish family which nest in shallow areas along the shore.
By cautiously walking the shoreline during May and June its possible to spot
one or more fish hovering over a small depression on the bottom. These fish
are guarding their nests and will be reluctant to leave. In lakes and ponds
that have shorelines without abundant nesting sites will create crowding on
nesting sites. Since fish release their egg and sperm over the nest for
fertilization in the water, the close proximity of nests will result in
hybridization of eggs due to sperm of one species fertilizing the eggs of
another. Most hybridization occurs in coal strip pits and rock or sand
quarries that have steep sides and little sloping shore line.

AQUARIUMS

An excellent way to observe fish and examine various principles of
ecology is to establish an aguarium. It is possible to use tropical fish but
[ recommend collecting fish from your area. The thing to remember is to save
only small fish of roughly the same size. One good size fish could eliminate
the whole collection.

To set up an aquarium for class use, try to get at least a 10 gallon tank.
Overcrowding will make observation difficult and the situation is harmful to
the fish also. Any book on tropical fish and aquariums will provide ample
information on taking care of aquariums. The basic setup requires an air
pump to aerate the water. Also tap water should be aerated for at least 2
days before fish are added to drive out the chlorine and other gases found in
the tap water. It is usually recommended to have a filter but it is not really
necessary. Waste and debris will settle to the bottom and can be removed every
other week by stirring up the bottom and removing about half the water and
replacing it. This procedure should be done whether there is a filter or not.



What to include in an aquarium is entirely up to you, but to provide the 58
largest number of habitats include vegetation and rock ledges. On the floor
of the aquarium place 1 to 1 1/2 inches of gravel that has been thoroughly
washed. In one corner or along the back, stack some moderate sized rocks
about halfway up the side. Then either purchase some plastic or real plants
to place around the aquarium., Water plants from the same location as the
fish collected can be used if they are washed thoroughly. An example of an
aquarium setup is shown in the drawing.

Many native fish, like tropical fish, are interesting pets. Most of the
minnows, madtoms and topminnows readily accept the same dry fish food sold
commercially for goldfish and tropical fish. Other native fish, especially
the colorful darters and sunfish, may not thrive on dry fish food, but can be
kept healthy on frozen brine shrimp sold in pet stores. Native fish tolerate
a wider range of temperature than do most tropical fish, but some of the most
colorful Kansas (darters and certain minnows) will retain their bright colors
only at temperatures below 70oF. Some native species are aggressive and
should not be kept in the same aquarium with expensive tropicals. Basically
the rules of aquarium management for tropical fishes apply to native species,
including those of water conditioning, sanitation and disease treatment.

COLLECTING FISH

When selecting a location for a place to take a class or group to collect
fish, visit several locations. The site should be open and easily accessible
by car or within easy walking distance. Ideally the water should not be over
2 or 3 feet deep. For safety sake it is better to have two adults working
the net or at least older high school students.

Small streams and shallow shorelines of ponds and lakes are good for
collecting. Ideally for group activities the water should not be over 2 or 3
feet deep. But before collecting, a permit is required from most State Fish
and Game Offices along with permission from the land owner.

When it comes to capturing fish, there are three basic ways to do it. It
is possible to use a dip net by walking the shoreline and using a long handle
to reach out and pull it through the water. The drawback to this method is
the small size of the net plus the limited area a person can cover even by
wading.



Another method is to seine in much the same way fishermen seine for bait. 59
Figure 1 shows a typical method of working a lake or pond. One worker pulls
his end of the net far out into the water while the second collector remains
ctlose to shore. The end of the net is brought around in a wide arc and,
finally, both ends are brought up on the beach. As the net moves into
shallow water, it tends to bag out to trap the small fishes. Much the same
method is used in streams. Here the worker moving into the water is down
stream from the stationary worker. The net is then moved in an arc out into
the water moving upstream as illustrated in Figure 2. It is sometimes helpful
if a person is upstream from the net overturning rocks or beating the water
to scare fish into the net. Care must be taken in this method for water
rushing into the net will create considerable force. Some icthyologists
recommend the reverse of this procedure, thus moving one end downstream, it
supposedly places the fisn in an awkward escape posture. In any case, the net
should be worked around until both ends of the net can be brought on shore at
the same time.

Lake Stream

Tigure 1

The third method is to use a fish trap. Figure 3 illustrates a funnel
trap which is appropriate for both crustaceans and fish. The basic principle
of the minnow trap is the funnel which leads toward a bait. The trap may be
square or round or any form one chooses. One funnel is often sufficient but
two or more may increase the catch. For operation a trap is baited and lowered
into a stream or pond by means of an anchor string. The bait generally
consi?ts of chopped fish tied in cheesecloth and suspended between the two
funnels.

made from i inch hail screen

]

The radius and length of
of cut are equal.
rigure 3



Nets and traps can be purchased at any sporting goods store that carries 60

fishing supplies. The nets especially are priced so that it is better to buy
than construct your own. Nets should be washed in fresh water then dried
before storing. Fish traps in these stores are regulated for bait fish only,
so they are usually small. Larger traps are best constructed for your own
needs and purposes but require trapping permits to use if the opening is bigger
than one inch.

FISH IDENTIFICATION

This section is adapted from "Fishes in Kansas," by Cross and Collins,
University of Kansas Museum of Natural History, Public Education Series No. 3,
July 3, 1975. Most fish have one or two dorsal (upper) fins on the back,

a tail fin, and a single anal (lower) fin beneath the body near the tail fin.

In addition, most fish have two sets of paired fins--the pectoral behind the
head, and the pelvic fins behind or below the pectoral fins. Each fin on a fish
can be spread or folded by means of thin rods, called rays if they bend easily,
and called spines if they are stiff with tips sharp enough to prick your finger.
Most Kansas fish have scales, but some do not, and others have scales so small
they may not be noticed. Some fish have limp "whiskers" called barbels around
the mouth. These are used in finding food. Differences in the position and
shape of fins and presence or absence of barbels and scales are important in
identifying the fishes. Differences in color also help to identify fish, but
fish can change colors, so color is not always a safe way to learn to recognize
fish.

In most cases the common name of a family will be relevant identification
for all species of that family. The only possible exception is the sunfish
family which has three distinct types. Black basses grow larger than other
sunfish, are more slender than the other members of the family and are the
most prized as game fish. Second are crappies either white or black species
that are slab-sided fishes that are easily recognized by having about as many
bony spines in their anal fin as in the dorsal fin; crappie abound in most
lakes, but are caught less often in streams. The third group consists of
several small, compact, often colorful fishes variously called panfish, perch
as well as sunfish. For more exact identification use a key, a few are listed in
the appendix.

PRESERVING FISH

Those fish to b kept for a collection should be killed in a 5-10% formalin
solution. Any fish not for collection should be returned to the water. Some fish
will die from handling no matter how careful a person is. These should be
collected. Smaller specimens (less than 5"-6") are better for collections, they
are easier to handle and take up less space. The killing container should be
large enough so that the fish die in a straight position, large mouth gallon jars
are excellent. A different killing jar should be used for each collecting site
and a take (or note) attached attached to it with information on the date,
location, habitat, and collector.

To make a collection, members of a species should be placed in an individual
container with pertinent information. Smaller fishes are stored in a 5% formalin.
Larger fishes need to be placed in 10% formaline. Long fish can be folded in
half and tied to fit in a jar. This has been a fixative process, for long
term storage change the solution after a week and rinse to remove slime from
the body. For examination specimens can be removed then returned to their
containers.
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PUBLIC EDUCATION —MUSEUM OF NATURAL HISTORY

PART C

One donvad in. Vail linoundad, Taa
stont spines il fin

One dorsal fin, Tl fin notedwed. Three spises meanal i,

Two dotsal lis. Thive spines an anal
fn Sides Hattened.

Temperate Bass Famibe (White and
Stnped basses ), see page 123,

Two dorsad fins. Toworon Tess spanes
anal lin Sides rounded,

-

Pereh Fadv Gaoncludes walleyes and
danters ), see pane 112,

Twa dorsal fins. Budy naked (with-
out scales ). No spines in anal fin

)

Sculpin Fumnly, see page 124,

Two dursal lis (fiast one 13 sall ).
Oue chin wlusker. Tail fin ronuded.

I
Cudlish Fanuly, sev page 116,

Reorinted from Cross and Collins "ITlustrated Guide to Fishes in Kansas"“.
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RATIONALE

Amphibians and reptiles are two of the most misunderstood groups of
animals in the world. Tradition has endowed these creatures with evil and
mysterious powers that have generated many fears and superstitions which are
unfounded. Amphibians and reptiles are important parts of nature's scheme
and deserve respect and understanding. Education and knowledge are the only

means of teaching people the value of amphibians and reptiles or other less

loved creatures.
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INSTRUCTIONAL OBJECTIVES

On completion of this module the student will be able to:

1.

o e W

Identify at least 3 places to locate amphibians.
Identify at least 2 places to locate reptiles.
Name one method of trapping amphibians.

Describe the proper method of holding snakes.
Qutline ways of maintaining aquarium pets.

Use a key to identify amphibians and reptiles.



LEARNING ACTIVITIES

Introductory Activity

1. Read and study the information in this module.

Application Activity

2. Locate and catch a reptile or amphibian,
3. Use a key to identify the specimen to genus.

Alternate Activity

4. Locate a field guide for amphibians and reptiles of North America.



INTRODUCTION | 69

In recent years increasing emphasis has been placed on outdoor education
and investigation of plants and animals. One area of outdoor education that
receives little interest is the study of amphibians and reptiles because of
traditional fears held by many people. As a result, harmless and beneficial
amphibians and reptiles are often destroyed through ignorance. The purpose
of this module is to show ways to find, study and enjoy amphibians and
reptiles. Instructions for the identification of Kansas specimens are also
included.

PLANNING FIELD TRIPS

The key to success is careful planning. There are many things to
consider when organizing a field trip. Some are school policy, permission
of supervisiors, teacher liability, transportation, length of trip, safety
precautions and cost. They have little to do with amphibians and reptiles
but are an important part of any field trip. Here are some questions that
should be answered before going on a field trip.

1. What are the objectives of this trip?
How much time is available or needed?

Will transportation be necessary?

£ — T P ¢ ]

Where should this trip be taken?

5. When is the best time to go?

6. What kind of equipment will be necessary?

The answer to these questions will determine the type of field trip and
establish an outline for the purposes of the field trip. From this you will
be able to evaluate the benefits the students will receive from this type of
service.

LOCATING AMPHIBIANS AND REPTILES

In spring, following the choruses of frogs and toads will lead to their
discovery; at such time it is profitable to look about until voices of interest
are heard. At other times any pond, marsh or other body of water may be expected
to contain individuals. Most species of salamanders breed early in the spring.
A1l caves, especially those containing water, are likely places for amphibians
and, to a lesser extent, for reptiles. In caves care should be taken to observe
streams or pools closely for any sign of small salamanders and salamander larvae.

Seiving of marshes, ponds and streams is a productive method. Turtles
and occasionally snakes or salamanders are to be found by this means. Any
closely packed debris or vegetation present near the borders of bodies of
water should be hauled onto the shore and carefully inspected for salamanders,
frogs, snakes or turtles.



The most effective field technique is to keep a sharp eye on the entire
surroundings and turn every conceivable type of cover. Stones, logs, card-
board, junk, tin and any other moveable surface cover may conceal some seldom
seen reptile and amphibian. Objects can be turned with a stick or hoe in
case a poisonous snake should be there. An alert observer never leaves a

stone unturned, but always replaces the stone or log to its original position.

Failure to relace stones and logs to their original position will result in
destruction of the habitat. In early spring and to a Tesser extent in the
fall, one may expect good results from this effort. In the summer the ground
under such cover is often too dry, and little will be seen. At such times of
the year it is by far the best practice to be about early in the morning,
before the heat of the sun has penetrated through cover to the ground. Often
much more will be present under such cover early in the morning than at any
other time.

In certain areas removal of debris from the ground reveals many speci-
mens. Accumulations of leaves, twigs and even flood deposits often conceal
reptiles or amphibians. Rotten logs and loose bark on logs or trees are also
a favorite haunt; different species often prefer different types of logs. As
logs are turned and broken up one should always remember to 1ift the bark
that may remain on the ground and under which animals often seek protection.
Bales of hay drying in fields may conceal snakes and make it profitable for
the observer to be present when the hay is being removed.

Inspecting the edges of streams or pools may reveal small holes in the
mud or sand where the heads of turtles have been protruding. Feeling with
the hands or feet about such spots often yields turtles that would otherwise
be difficult to find.

COLLECTING AND HANDLING AMPHIBIANS AND REPTILES

Once discovered, all frogs and salamanders occurring in Kansas may be
captured and handled with safety. Catching them by hand, dip net or sieve.
Care should be taken, however, to avoid any possible contact of the skin
mucus with a person's eyes, nose or mouth, because the skin secretions of
certain salamanders, some frogs and all toads are poisonous if ingested and
irritate any mucus membranes. These amphibians are best handled by taking
the hand and grasping the animal arount its waist.

If one is fast enough, lizards can be caught with bare hands or a net.
A Tizard noose is the best method for catching lizards for lizards have a lot
of tolerance for the noose and will not go far if missed. The noose should
be slowly brought over the head then quickly pulled toward the tail to
tighten the noose. Hold lizards to secure the legs and to prevent sudden
lunges by holding the neck between thumb and forefinger. Caution needs to be
taken not to grab or hold a 1izard by the tail for it can break off.

Land turtles can generally be caught by hand with little difficulty
but water turtles require special handling. Aquatic turtles can sometimes be
spotted in shallow water and chased down. More success will be had by
trapping water turtles. Snapping turtles are very dangerous to handle, they
can cause severe injury by biting. For small snappers using the tail for a
handle is a good way. Large snappers should be held in the same fashion as
softshell turtles. This is done by taking one hand on the upper shell and
applying enough pressure on the neck so the head cannot reach around and

bite. The other hand is used to grasp the tail or shell just above it.
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Snakes, however, include a number of dangerous, venomous species.
Unless these can be recognized positively in advance, the amateur should
treat all snakes as if venomous and avoid them in the safest possible manner.
For any type of field trip it is wise to become familiar with the identity of
poisonous snakes of that region. Harmless snakes can be temporarily captured
for closer examination by picking them up quickly by any part of the body.
However, any snake more than sixteen inches long may be capable of giving a
painful bite and some precaution may be desired. Gloves can be worn or a
stick or other object used to firmly hold the snake's head, while the other
hand grasps it on the neck. The proper method for holding snakes is to place
the thumb and middle fingers on either side of the head and place the index
finger on top. Grasp firm enough to control but not to harm the snake. Use
the free hand to hold the body near the middle. It is possible to use only
one hand for very small snakes under twelve inches. Very large snakes may
require the aid of an assistant,.

Amphibians and reptiles are facing problems created by man's activity.
Because of this they should not be collected but captured, examined and
released. Ignorance has brought about the wanton destruction of snakes
(poisonous or nonpoisonous) or other reptiles. Reptiles especially are of
very considerable value in the balance of nature and to man in controlling
his really important enemies and pests among the insects and small mammals.
Amphibians also contribute to our needs by consuming large numbers of insects
and their larva. But amphibians are threatened by the filling in or pollu-
tion of their watery homes.

TRANSPORTATING AND PRESERVATION OF AMPHIBIANS AND REPTILES

For reference collections, it is best to use only the most abundant and
easily identifiable forms. Generally a few each of frogs, toads, salamanders,
turtles or snakes is sufficient,

Amphibians will need to be separated into separate containers with only
those of one kind in each container. Each genera secretes a specific mucus
poison on the skin that can be fatal to other genera. Collecting containers
should not be overcrowded and must be kept moist and cool. Quart jars with a
Tittle water and paper toweling are best if holes are punched in the 1id.

Reptiles are placed in cloth bags when captured. Use bags made of stout
canvas for poisonous snakes or large nonpoisonous ones. Snakes are especially
adept at working through weak spots in the seam of a bag or through the neck
of the bag, unless it is properly tied. Figure 18-1 shows one method of
bagging a specimen. The specimen is dropped into the bag, where upon the
mouth of the bag is closed and the sack is spun around to twist the neck.

This prevents the specimen from escaping while the neck of the bag is being
tied. Note the neck of the bag is doubled over and double tied.

Large lizards and nonpoisonous snakes are placed in bags as follows:
While holding the specimen in your right hand reach all the way to the bottom
of the bag. Grip the specimen with your hand through the bag, release your
right hand while still holding the specimen with your left hand, and twist
the neck of the bag closed. Professional rattlesnake collectors attach a
collecting sack to a stout hoop and handle. The bag then resembles a butter-
fly net. Specimens are transferred to the bag by means of a snake stick or
hooked stick.



Preservation of specimens for a reference collection is accomplished
through several stages or steps. Amphibians can be killed by placing them
directly in a 10% formalin solution. To fix amphibians inject body cavity
with formalin then position the specimen as desired and place in a jar filled
with 10% formalin for about a week. Next the specimen is transferred to a
solution of 5% formalin, 70% ethyl alcohol or 40-50% isopropyl alcohol. It
is sometimes a good idea to soak the specimen in water a day or two before
transferring and washing off any remaining mucus.

Reptiles can be killed most effectively and cheaply by freezing them,
It is not the least inhumane for the reptile goes to sleep before it freezes.
Chloroton, clove o0il in their water, or chloroform can be used also. To fix
reptiles, formalin has to be injected throughout the body then the specimen
is placed in a 10% formalin for a few days. After fixing, follow the same
steps as for the amphibians only using 6% formalin for small ones and 10%
formalin for the larger ones.

After preservation the jars should be labeled with the date, location,
collector, preparer, field notes and colors. Storage in a cool dark place
with little temperature change is essential.

Additional parts of collections include dried specimens (mostly turtles)
which are injected with formalin then dried in position. Skulls can be added
by soaking in Clorox.

Diagrams on the following pages were taken from Peterson's Field Guide
to Reptiles and Amphibians of the Eastern and Central U. S. by Conant,.




TOOLS AND TRAPS

DIP NET with jointed handle
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Fig. 1. Tools used in catching and transporting reptiles and amphib-
; ians. (See also Plate 1) Fly and light traps are useful for gathering
’ live insects to feed captive lizards, toads, treefrogs, ete.

Teerarium for lizards and treefrogs

Fig. 2. Living yuarters for the smaller kinds of reptiles and amphib-
ians are easily made from old aquariums, woaden buxes, and glass

gallun pickle, mustard, and mayo

Reprinted. from Conant, "A Field Guide to Reptiles and Amphians of

and Central North America ".

Temporary quarters in gallan jar

nnaise jars,
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73



74

TURTLES

THE SCUTES

& 1o
CARAPACE PLASTROM H bidee
(Upper sheny Mamrr shol)

LIZARDS

TYPCAL LIZARD
{Seaty Livardy

UNDERSIDE
SALAMIANDER OF THIGH
FOOI Shoming leme: d paray
Hrither mesobly syefdy
a8 Por apynings
O,
SMAKELIKE LIZARD SHAKE
(Glasy Liverdl] Poeer)

SNAKES

FIEAD SCaLES

'ul,lill
SINE OF HFAD
Plamdais saghe

UNDERSIDES OF TARS

T e DA

Femoit — lopors Iraem save Siaghe aael plate

e JIIBYRE

Mgle . §rout of bara Divided amal platy

Blurmp bl — port bait Ponph atuidont

Reprinted from Conant, " A Field Guide to Reptiles and Amnhibians of Eastern

and Central North American".
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Renrinted from Conant, "A Field Guide to Reptiles and Amphibians of Eastern
and Central Morth American®,



. ‘e collectors, observations, and a list of what is
Malﬂ*ﬂmlﬂg Records collected. See the copy of a page from a field

All field scientists maintain a field notebook notebook (below). It is a good habit to maintain
which contains accurate records of field trips. Such field notes if one is planning to continue studies in
records include date, location, weather, habitat, biclogy.

Reprinted from s p+0n "Reptiles and Amohibians".
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A Key to Kansas tification marks. To use this key, start with the first

couplet and choose the statement {A or B) which

Amphlbtans and Reptlles maost nearly fits the reptile or amphibian you are
A key consists of a series of couplets. Each couplet trving‘to identify. Then proceed to the next couplet
offers a choice of contrasting characters or iden- as indicated, until you reach the name of the animal.

1A.

18.

2B.

JA.

3B.

4A.

KEY TO THE SPECIES OF ADULT FROGS AND TOADS IN KANSAS

Enlarged, raised, round or kidney-shaped or elangate
glands on neck behind eyes; skin dry; bony crests

between and/or behind eyes may ormay notbepresent. ... ........... Bl st s \ Froe s S 2
No enlarged glands on neck behind eyes; skin
moist; nobonycrestsonhead . .. ... ... e 6

Enlarged gland on neck is round; small
reddish warts on brown or grey back:

nobonycresssonhead ... ... ... ... . ... ... ..ieeiieai i Red-spotted Toad
Enlarged gland on neck is hdney-shaped or
elongate; bonycrestsmayormaynotbepresent. .. ... ... .o e 3

Color green or yellow-green with small

black spots and/or bars which sometimes

unite on back to form network pattern:

belly white; nobonycrestsonhead .. ... ... ... . ... ...l Western Creen Toad

Bony crests present between and behindeyes ... ... ... ... ... .. o4

Pairs of large dark blotches outlined

with light borders on back and sides;

bony crests between eyes come together

on snout to form large, flat, raised knab or

BOSS . .. erensssace T s ras sserg . ......Creat Plains Toad

48. No large dark blotches on back; bony

SA.

SB.

6A.

68.

7A.

crests between eyes do not meet to form
AKNOD OT BOSS . . ... et e e 5

Belly covered with dark spots; enlarged gland behind eye

separated from bony crest behind eye or connected

only by ashortspurfromthebonycrest ... ... ... ... ... ... Amenican Toad
Belly white or with only one dark breast

spot; eniarged gland behind eye in contact with

thebonycrestbehindeye .. ...._.... ... ... ... ... ... ....... .. S R e Rock Mountain Toad

Skin folded once across back of head

behindeyes; snoutverypointed . . . ... ... ... ... ... ... £ N aars g 5
Skin not folded across back of head

behind eyes; snoutround ... ... .. ... ... - = i v S g s nnlh 556 e 8

Color uniform grey or light tan; belly
uniformwhiteoryellowish .. ... ... ... ... ... ... ... ... T e 2 Plains Narrow-mouthed Toad

78. Color uniform brown or reddish brown;

belly darkly spotted or mottled; a light
stripe may or may not be present down
e BACK . .. ... e e Eastern Narrow-mouthed Toad

Reprinted from Ashton “Reptiles and Amphibians”.



BA. Eye slit vertically when exposed to
strong light; black spur at base of

each hind (00 ., i cmnis i s ErspneraEsass e SuE INE S s B e e s o Plains Spacefoot

8B. Eve not slit vertically when expOsed
to strong light; no bfack spur at
baseofeachhindfoot ......................... ¢tk G o wEa SEsEE e BEE YR CveiRaE o

9A. Enlargedpadsoneachtoe ................... e s g B R,
9B. Noenlarged padsoneachtoe . . ...... LT Y Ty e S e DESRRE

10A. Color grey, tan or brown with

darker Xshaped markonback . ....................... ... ... ... g Northern Spring Peeper

108. Color variable (grey, tan or
green); white patch under each
eye; underside of thighs bright

YLOW OFOTRAGE . 50w in sut go Moo i baann bin Jd gy v B0 el pe s aeaity i Southern Cray Treefrog

17A. Triangular mark between eves followed
by single stripe down back; ragged black
length-wise stripe on each inner thigh;
alternating light and dark bars on upper

BOS & cpomen s S BRSO IN RS T DS S T . .Blanchard’s Cricket Frog

11B. No triangular marks between eyes or, if present,
with spots or three stripes; no ragged black
sturipe on thighs; no altemating light and
dark bars on upperlips.. ..... ¢ SR SR e CESEE PNG RET Le siEa e BiG PE S

12A. A raised foid or ridge of skin
on each side of back running from
behind eyedown backtothigh.. .. ........ ... ... ... ... ... L T BN

12B. No raised fold or ridge of skin

on back betweeneyeand thigh ............ SRR Y T 56 SR L S O B

13

134 NOSPOE 00 Back: ::0 oo oo i SOEEUERSEEVERYSG RS 0 0 SR R S EREISHeNE DEe aid g -...Green Frog

13B. Pattern of distinct spotson back . . ..... ... ... ...

14A. Spots between folds of skin on back
arranged roughly in two rows down
back; underside of thighs yeliow-

OFRNGE sr-vovoy 1o ieo 550 P N ERrers U et S0 St 00 DU SHD e S G P Pickerel Frog

14B. Spots between folds of skin on back
scattered irregularly: underside of

thighswhite. . .......................... i e SRS R s P e By TS, 55

15A. Few or no dark marks or ﬂeckmgs between

SPOBON BACK i oou iyt cns an sth e R e e T SYR— Leopard Frog

15B. Numerous dark flecks present between spots
on back and sides, creating network

16A. Lightlineonupperlips .. ................... R S D S R —E

16B. No lightlineonupperdips. ..................cciiieiiiiiaoii i iiiaananoo...... Bullfrog
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17A. Length of back darkly striped or with

stripes broken into rows of spots . . e ii.i........ Western Chorus Frog
17B. Back covered with light pale green spots

darkdy borderee .....ouin i e vis s e s e O —— e i Spotted Chorus Frog

KEY TO THE SPECIES OF ADULT SALAMANDERS IN KANSAS

1A. Presence of bushy gills or gill-slit (opening

On SIIe Of DBCK] o1 o v san pisvvdinnsin mie v SR R S S TR PSR e s S 8 2
1B. Gills and/or gill slitsabsent ................. T S A S G R 3
2A. Four toes on each hind foot; reddish, bushy

gills extend out fromeachsideofneck . .. ....... .. ... .. ... Waterdog
2B. Five toes on each hind foot; one gill-slit

openingoneithersideofneck ... ... ... . ... .. ... Hellbender
3A. No vertical grooves on sides of body;

body color olivegreen to brown: belly

distinctly yellowish .. ... ... o Central Newt
3B. Distinct vertical grooves on sides of

body between frontand hindlimbs .. ... ... ... ... il .4
4A. Sixteen or more body grooves between

frontand hindlimbs ... ... ........ ... .. ... . A e P ..
48. Fourteen or less body grooves between

frontandhindlimbs . ....... .. ... ... .. ... iiieeiiiis ETETAN S R T

SA.

TA.
7B.

Sixteen to eighteen vertical body grooves between
front and hind limbs; color grayish-pink .. .. sma s e N B VIR e e e 8 Crotto Salamander

. Nineteen or twenty vertical body grooves

between front and hind limbs; color

. Body slender and vellow or orange with

black streaks, flecks and/orspots .. .. . .. .. ... 7

. Body robust and dark colored: with or

without light colored spots, bars and/or

POEHIRE o omsommm ey e e A8 e ea R TR I S T TR AR ST W swRe 8 .. .8
Continuous dark streak from snouttotail .. ........................... B Dark-sided Salamander
No dark streak from evye to tail; body and

tail covered with smal distinct black
SPOBE oo o Bt o WA IS SRR SR B e o ... Cave Salamander

Body darkly mottled; no light spots

orbarsonbody; bellydark . . . .................... .. S s S S R Smalil-mouthed Salamander
Body dark with distinct light spots,

bars and/or mottling on back and sides;

belly yellow oryellowandblack . . ... ........... .. ... i Tiger Salamander
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1A.

1B.

2B.

KEY TOQO THE SPECIES OF ADULT TURTLES IN KANSAS
Tail longer than half the length
of the upper shell; tail covered
with raised, saw-toothed Projections . .. ... ........... cc.iiiiiiiii e a2
Tail shorter than half the length
of the upper shell; tail not
covered with raised projections . .. .................... .ol Y 3

. Upper jaw strongly hooked; three

rows of large raised keels running
from front to back of upper shell;
largescalesontopofhead ... .. ... ... ... ... ... ... SEEE ol oy BEGTNR Alligator Snapping Turtle

Upper jaw not strongly hooked; upper
shell has few keels, if any, and none in
rows running from front to back; no large

scalesontopofhead .................. ........... L Td ST Common Snapping Turtie
3A. Edges of upper shell softand flexible ... ...._........ L £ ooy s, s Fve e B0 w 4
3B. Entireuppershell hardandrigid .......................... LR 2 e e SRR G B R 5
4A. Front margin of upper shell with small

bumps or tubercles; front and rear
feet and legs covered with dark streaks
INA/OESEOE . ..\ o S5 505 By ng e R GRS S T R VA Western Spiny Softshell

4B. Front margin of upper sheil smooth;

front and rear feet and legs uniform

color—nostreaks Or sPOtS - . ... .. ... ... Midland Smooth Softsheil
5A. Lower shell has two distinct movable

hingesatfrontandback ............. .. ... ... iaiiiiiiiiiiiiiaiea A SR R Sa SR 6
5B. Lower shell without distinct movable hinges . .. _..... .. R o i L S, o B TR S v mpareil
6A. Feet are webbed; tail has horny,

ClawliRB b . . . e Yellow Mud Turtle
68. Feet are not webbed; tail without

horny, clawliketip. ... ... ... ...l e el B e S e S M B S B3 : g R TR W 7
7A. Usualily three claws on rear feet;

7B.

9A.

lower shell uniform color with no
LT T2 T, 2 OSSP Three-toed Box Turtle

Usually four claws on rear feet;
lower shell with distinct ndtaung

vellow s . . .. e Ornate Box Turtle
Two small fleshy projections or

LT T e Ty .. Stinkpot
No small fleshy projections or

Barbels On Chit oviseruen diens i S50 oV BT SR SRR B B T |
Rear edge of upper shell smooth

and without jagged projections;
lower shell patterned with bright
P ooy e T QI AR AR S R AR B P RS Western Painted Turtle
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98.

10A.

10B.

T1AL

18.

12A.

13A.

138.

1B.

28.

3A.

38.

&3

81

Rear edge of upper shell roughly

notched with jagged projections;

lower sheil not patterned with bright

. S SRR T RS ———— 10

Distinct raised dark-tipped keel
runningdown middleofuppershell .. ... . ... ... L0 o R b

No keel running down middle of upper
shell, or, if present, low and not
BErKtIDPO s s s amamsie R S o SR S G SR B G S SR SRR T R 4 12

Long crescent-shaped, white or yellow

mark behind eye which prevents ail

small head stripes from reaching the

eye; no yellow spot on upper jaw beneath

OVR s e 5 E S S SERANETE SRR BN TwE DRSS S R e e R G Mississippi Map Turtle

Short crescem-shaped mark behind eve,

but small head stripes pass beiow it

and reach to the eye; yellow spot present

on upper jaw beneath eye . . s U me GO Dl e ned sen s sweagn o FAISEAVARE TirthE

Small yellow spot behind eye and

separated from eye by a short vertical

vellow line; dark-colored seams

between large scales (platesj)onbelly .. ... ... ... .. ... ... ... ................. MapTurtle

. No smail yellow spot behind eye;

lower shell withorwithoutpattern. . . ... ... ... ... ... . . i i i 13

Lower shell unmarked; head dark with
VOl lOW STFTPES <. sovmun cotmeapamesie s o Sas o S T W B SR Mes BeE ..... Missouri Slider

Lower shell with pattern of dark
spots; large red stripe behind each
eye {old adults may be completelyblack) . ... ................................... Red-eared Turtle

KEY TO THE SPECIES OF ADULT LUIZARDS IN KANSAS

Mo ear openings on head behindeacheye. ... .. ... ... ... .. Gt e BACEINHG PSR & Lesser Earless Lizard
Ear openings on head behind eacheye . ... ... . ... ... . . o B S N R S GUAGH BT BRI & 2

. Nofrontand rearlegspresent ................. S N B " ..Western Slender Glass Lizard

Frontand rearlegspresent ...................... it S ROl WSSOI RHE S WA GORIEANLN SEE S 1 3

Back covered with rougt, raised

scales; spines on back of head may

OEMEY NOLDEPIESENL ... ciovinmmsnnnie: cos vve SodEeET S e e G B e e e )
Back covered with flat or granular

scaleswhicharesmooth ............... A O R R TS SRR T W 5

- Large spinesonbackofhead ................... .. T T Texas Homned Lizard
. No largespinesonbackofhead ......... ... ... .. .. .. .. .. ... ... ... ....... Eastern Fence Lizard

Reprinted from Ashton "Reptiles and Pmohibians”.



3A. Twoblack bands onneck . ... .oer i Eastern Collared Lizard
58. Noblackbandsonneck ........ R B S USRS N BN SRR T T A 6
6A. Seven light stripes present, one down

6B.

TA.

78.

9A.

10A.

108.

11A.

11B.

middle and three on each side of back;

belly scales much larger than tiny scales

TIVBEEK! cvnmmmmmomsimsames s (50 50 TRERETIRTS T IS RS S TSI B Prairie Lined Racerunner
Four to seven light stripes on back;

belly scales same size as scales on

back; scales on entire body appear )

shiny or glossy and feelverysmooth .. ... ... ... .. .. ... A 7

No light stripes on back or sides;

back brown; dark stripe on each side

running fromeyeontotail . .. ... ... . e e Ground Skink
Light stripes on back and/or sides.. .. ... ... e e e e e e 8

Scale rows on sides of body berween

front and hind legs slant upwards

fromfronttoback .......... ... ... ... 0ol § FISE TSI, S T O SR Great Plains Skink
Scale rows on sides of body between

front and hind legs are parallel with

ground and Ao NOLSIANEUPWANTS . . .. .. .« oottt e e s e.....9

No light stripes on top of head: a

broad dark stripe on each side of body

bordered above and below by light stripe

and extending fromeyeontotail ........ ... . .. ... ... Southern Coal Skink

. Light stripes on head may or may not be

present; usually aitemating dark and
LightEtrpes on BECR AN G088 .« co: o svasmmm s e s T ST SRR SO0 SR e 10

Seven light stripes on back and sides
altemating with six or eight dark stripes;
light stripes on back are less distinct
than on sides; the dark stripe on the side
which runs from the eye onto the taif always
bordered above and below by distinct light
BUTIDIBE . ... s dn s s SAvE S5 oA i s S N R SRR " Prairie Skink
Five light stripes on back and sides
and two light stripes on head in young
adult males, females, and young; oid
males without stripes and have a bright
orangeredhead ................... ... ........ AT S G S U B N

Fifth scale (counting from nose back)

on upper lip touches the lower edge of

BV o cnsinni s S S G SR T DS SR T SRS SR DR LSRR Five-lined Skink
Sixth scale (counting from nose back)

on upper lip touches the lower edge of

-2 AP Broad-headed Skink
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1A

1B.

28.

3B.

4B.

A KEY TO THE SPECIES OF ADULT SNAKES IN KANSAS

Scales on belly much wider

than those on upper part

OFBOOY ..o e e e 2
Scales on beily same size as

those on upper part of body;
pinkish-browncolor. ... ... ... ... e New Mexico Blind Snake

. Pit or depression on each

side of head between eye

and nostril; with or without

rattle (POISONOQUS) .. .. oot S S e 3
No pit or depression on each side

of head between eye and nostril;

L= T L= - PRSP 6
Withrattleontail ........... e A TR TR e (U L R AR S SR 4
Withoutrattleontail ............... e e e e cmmnimissn viges | Copperhead
Nine large scales on top of

head between and in front

oL S Massasauga
Small scales on top of head

except one large scale above

B Y . e e e e e e e e 5

. Bands or blotches on tail;

upper body patterned with
dark BlotChes .. ... . ... e Prairie Rattlesnake

. Tail usually uniform black;

rusty, reddish stripe down
middle of back; upper body
patterned with dark bands or

O BVTOMS . . .. ..o e Timber Rattiesnake
BbA. Nose turned sharply UpWard .. ... .. ... e 7
68. Nosenottumed sharply Upward .. .. .. ... ... e 8
7A. Underside of tail lighter .

thancolorofbelly. .. ... ... ... ... ................ s .v....... Eastern Hognose Snake
78. Underside of tail and helly

black.......... ... e e e e Western Hognose Snake
M.Allotmescalaonupp«paﬂof
BB.Allsc:lesonupperpartof

body smooth (seeFig. 1B) . ... .. ... ... ... ... oy ke e, s ‘s R P 25
9A. All scales on upper part

ofbody keeled .. .................... N p—— P 1
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98. Only scales on rear portion
of upper body weakly keeied;
color of upper part of body
light brown withnopattern . ... ... ... .. ..... ..

10A. Five scales on upper lip;

one scale directly behind

each eye .
10B. Six scales on upper l:p,

two or more scales dlrecthr

behind eacheye . ...... ..

11A. Anal scale divided into two
parts (see Fig. 2A) . ..

11B. Anal scale not divided into
two parts (see Fig. 2B) .

J2A. Body, head and tail

uniformgreencolor ....... ... .. ... ... L. ...

12B. Body, head and tail
not uniform greencoior . .. .. ...

13A. Upper body uniform grey
or brown with wide light
tan or cream stripe on
lower sides running from
headontotail . ...... ... e e e e

13B. Upper body not colored and

patterned as in T3A . .. .. e .

14A. Upper body uniform dark color
or with dark bands or blotches

on a lighter background . . P

148. Upper body not banded or blotched
either light brown with two rows
of dark spots down back or reddish
with light spot on each side of

neckbehindhead . ................... e

15A. Seven scales on upper lip; belly

color cream or greyish; two rows

ofdarkspotsdownback ... ... . ... ... ...
15B. Five or six scales on upper lip;

belly bright orange-red or jet

black; light spot on each side of

neckbehindhead ..... ... ... ... . ...

16A. Belly uniform cream or yellowish
with some dark shading on edges
of scales; underside of tail cream
or yellowish with no pattern .

16B. Bellv and tail not colored or pmemed

Reprinted from Ashton "Rentiles and Amchibians™.
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Rough Earth Snake

Western Earth Snake

12

20

....... Rough Creen Snake

13

.16

..Northern Red-bellied Snake

. Blotched Water Snake

................. 17



17A. Upper body uniform shiny dark brown

78.

18A.

188B.

19A.

198.

208.

21A.

218.

28.

238.

OrBIAEK s wu s e PR S B P RN TR A SR S w2 B Black Rat Snake
Upper body with pattern of bands

Or BIOLEII®R i pos vuns b 1 mie DESTERRTE T R o T HEG S URE S SO e Fe o e 18
Upper body with brownish blotches

on lighter background; belly with

dark and light checkerboard pattern .. .................. ... oo Great Plains Rat Snake
Upper body either with bands only

or with bands on front of body and

blotches on rear; belly with half-

moon shaped spotsof variablecolor . ... ... ... .. .. .. ... ...

Upper body patterned with dark bands

on drab olive or vellowish back-

ground; beily yellow with dark haif-

moon shaped spotsirregularly scattered ... ............... ... .. ... Diamond-backed Water Snake

Front of upper body with dark bands
and rear of upper body with dark
blotches; belly with brownish half-
moon shaped spots, sometimes in two

. Middle of upper body with length-wise

yellow, greenish or orange stripe

from hesd onto tall i cnm fer 1 S SR S AR TSR 0 S0 S S Bt £y B 8 ra|
Upper body with large dark
blotchesonyellowbackground . .. .. ... .. ... .. ... e Bullsnake

Two rows of black spots down
middle of belly; six or less
SCAlS O UPDEr D . ... .. e e Lined Snake

No rows of black spots down
middle of belly; seven or
MO SCalES O UPPEr I ... . . e e e 2

. Stripe on each side of body

covers third and fourth scale

rows (counting upward from

firstrownexttobelly) ......... ... ... ... ... Faue e s e e e e 23
Stripe on each side of body

covers second and third scale

rows (counting upward from

At row DAL KO BRIIV) .. o wnmmminms e dreeis samEGSR SR S G SRS ERE v & B8

Upper lips with dark vertical

bars; dark spots between stripes

onback and SIdEE .. ..o va s sis e e s SR GRS R es 55 Westemn Plains Garter Snake
Upper lips without dark vertical

bars; area between stripes on

back and sidesuniformdarkcolor .. ........... ... ... Western Ribbon Snake
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24A. Large, lightcolored, crescent-
shaped mark on neck behind angle
Of JAWS ... e .. ...Checkered Carter Snake

24B. No large, light-colored, crescent-
shaped mark on neck behind angle
of jaws; area between stripes on

back and sides reddish .. ................... O . Red-sided Carter Snake
25A. Anal scale divided into two

Parts (SEe Fig. 2A) . .. ... i i e e e s 26
25B. Anal scale not divided into

twoparts(seeFig. 2B} .............. ... .. ... ... e e e e e 34
26A. Upper body, head and tail uniform

BrEen COOF .. ... ... Woestern Smooth Creen Snake
268. Upper body, head and tail not- uniform

BIEBM COMOr . e s z
27A. Yellow or crange ring on neck

behind head .. .. .. ... .. e e Prairie Ringneck Snake
27B. No yellow or orange ring on neck

BEMINE RERET .. ococomimmrs s e b i S0 S B B SR R S T s e 28
2BA. Eye slit vertically when

exposedtostrong light .. ... .. .. ... e Texas Night Snake
288. Eye not slit vertically when

exposed £ Srong lIght- (.o oci i ivriininn e v s e e e e © e R — 2
29A. Upper body dark grey or black;

bellypink ..................... S R R AT SRS S SR B SRR Western Worm Snake
298. Upper body and belly not

COMOMB B TN 2O g s e st 1R SR s VS S R AR T SRR | B e s 30
30A. Upper body light brown

With ABERET RO vxininyiomns Boe paiuiermeie iy U iamms AT SRR TR RN SR n
308. Upper body and head not

colored A i 30N e v ns ae pue SRS R R S S R S SR S 32

31A. Rear of upper body light

brown and graduaily darkening

toward front of body; head

dark; one scale behind each

eye; Six SCales OMUPPer liP . .. ot Flat-headed Snake
31B. All of upper body uniform

light brown with abrupt dark

head; two scales behind each

eye;sevenscalesonupperlip ... ... ... e Plains Black-headed Snake

32A. Upper body dark brown or bluish;
bellycreamoryellow . ... ... ... ... Eastern Yellow-bellied Racer

Reprinted from Ashton “Reptiles and Amohibians",



128. Upper hody and belly not colored

asabove.. . ..... ET BRGNS TR SR T

33A. Two scales in front of each eye; ten
or more scales on lower lip; rear
part of body always tan; scales

on upper body appearbraided .. .. .. ... .......

33B. One scale in front of each eye;
seven scales on lower lip; upper
body tan or reddish-brown, some-

timeswithoneormoredarkbands . .. ..........

34A. Scales directly behind anal
scale on underside of tail

are notdivided intotworows ............ .. ...

348. Scales directly behind anal
scale on underside of tail

aredivided intotworows .. ...................

35A. Belly white with nopattern . ... .. s
35B. Belly with light and dark partern .. ..............

36A. Upper body with bands of red or

orange, black andyellow .....................

36B. Upper body with brown blotches

or black with yellow speckiing ............. -

37A. Upper body withbrown blotches . ........ ... ..
378. Upper body black with yellow speckiing .........

A Checklist of Amphibians and Reptiles in Kansas

This checklist has been prepared due to the
numerous changes in the Kansas herpetofauna
which have occurred since the second edition (1956)
of Smith’s “Handbock of amphibians and reptiles of
Kansas,” which is out-of-print. Accurate ranges for
amphibians and reptiles in Kansas are best obtained
from Conant (1958).

Common names used in this list are those stan-
dardized for MNorth American amphibians and
reptiles by the ASIH Common Names Committee
(1956).

We record a total of 91 species and 98 subspeties
of naturally occurring amphibians and reptiles in
Kansas.

Salamanders
1. Hellbender (Cryptobranchus a. alleganiensis)
2. Mudpuppy (Necturus m. maculosus)

3. Red River Waterdog (Necturus maculosus
louisianensis)

4. Central Newt (Notophthalmus viridescens
louisianensis)

.................................. s g ven3

.......................... ... ..Texas Glossy S5nake
..................................... ... .36

...................................... Milk Snake

................................. Prairie Kingsnake
.............................. Speckied Kingsnake

5. Small-mouthed Salamander
texanum)

6. Eastern Tiger Salamander (Ambystoma t.
tigrinum)

7. Barred Tiger Salamander (Ambystoma tigrinum
mavortium)

8. Dark-sided Salamander (Eurycea [ongicauda
melanopleura)

9. Cave Salamander (Eurycea lucifuga)

10. Gray-bellied Salamander (Eurycea muiltiplicata
griseogaster)

iv. Grotto Salamander (Typhlotriton spelaeus)

frogs and Yoads

12. Plains Spadefoot (Scaphiopus bombifrons})

13. Great Plains Toad (Bufo cognatus)

14. Western Creen Toad (Bufo debilis insidior)

15. Red-spotted Toad (Bufo punctatus)

16. American Toad (Bufo g. americanus)

17. Rock Mountain Toad (Bufo w. woodhousei)

18. Blanchard’'s Cricket Frog {Acris crepitans
blanchardi}

(Ambystoma
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19. Western Chorus Frog (Pseudacris L. triseriata)

20.

Spotted Chorus Frog (Pseudacris clarki)

21. Northern Spring Peeper (Hyla c. crucifer)
22. Gray Treefrog (Hyla chrysascelis)

Eastern NMNarrow-rnouthed Toad (Castrophryne
carolinensis)

Western Narrow-mouthed Toad (Castrophyne
olivacaa)

Northern Crawfish Frog (Rana areofata circulosa)
Bullfrog (Rana catesbeiana)

Green Frog (Rana clamitans melonata)

. Pickerel Frog (Rana paiustris)

Leopard Frog (Rana pipiens)

Reptiles

Turtles

3Q.
31
32
kLD
34.

35.

Alligator Snapping Turtle (Macroclemys tem-
mincki)

Common Snapping Turtle (Chelydra s. ser-
pentina)

Stinkpot (Sternotherus odoratus)

Yellow Mud Turtle (Kinasternon f. flavescens)
False Map Turtle (Craptemys pseudo
geographica)

Map- Turde (Graptemys geographica)

36. Mississippi Map Turtie (Craptemys kohni)

. Western Painted Turtle [Chrysemys picta belli)

38. Missouri Slider (Chrysemys floridana hovi)

39
40.

41.

Red-eared Turtle (Chrysemys scripta elegans)
Three-toed Box Turtle (Terrapene carolina
triunguis)

Ornate Box Turtle (Terrapene o. ornata)

42, Smooth Softsheil (Trionyx m. muticus)

43. Western Spiny Softshell (Trionyx spinifer hart-
wegi)

Lizards

44. Northern Earless Lizard (Hofbrookia m,
maculata) x

45. Eastern Earless Lizard (Holbrookia maculata
perspicua)

46. Eastern Collared Lizard (Crotaphytus c. collaris)

47. Northern Fence Lizard (Scefoporus undulatus
hyacinthinus)

48. Northern Prairie Lizard (Sceloperus undulatus
garmani)

49. Texas Homed Lizard (Phrynosoma cornutum)

50. Cround Skink (Leiolopisma laterale)

31

52.
53
54.
55.

89

Southern Coal Skink (Eumeces anthracinus
pluvialis)

Five-lined Skink (Eumeces fasciatus)
Broad-headed Skink (Eumeces laticeps)

GCreat Plains Skink (Eumeces obsoletus)

MNorthern Prairie Skink (Eumeces 5.
teptrionalis)

sep-

56. Southern Prairie Skink (Eumeces septentrionalis
obtusirostris)

57. Six-lined Racerunner (Cnemidophorus
sexlineatus)

58, Western Slender Class Lizard (Ophisaurus a.
attenuatus)

Snakes

65. New Mexico Blind Snake (Leptotyphiops cuicis

71

dissecta)

. Western Worm Snake (Carphophis vermis)
. Prairie Ringneck Snake (Diadophis punctatus

arnyi)

. Eastern Hognose Snake {Heterodon platyrhings)
. Plains Hognose Snake (Heterodon n. nasicus)

Dusty. Hognose Snake
gloydi)
Rough Green Snake (Opheodrys aestivus)

(Heterodon nasicus

72. Western  Smooth Creen Snake (Qpheodrys

73

74.
75.

!

283

. Red Milk Snake (Lampropeltis

ESRE ¥ &

vernalis blanchardi)

Eastern Yellow-bellied Racer (Coluber constrictor
flaviventris)

Eastern Coachwhip (Masticophi f. flageilum)
Western Coachwhip (Masticophis flagellum
testaceus)

. Great Plains Rat Snake (Elaphe guttata emoryi)
. Black Rat Snake (Elaphe o. obsoleta)

. Texas Clossy Snake (Arizona elegans elegans)
. Bullsnake (Pituophis melancleucus sayi)

. Prairie Kingsnake (Lampropeitis c. calligaster)
. Speckled Kingsnake (Lampropeltis getulus

holbrooki)

triangulum
syspila)

western Milk Snake (Lampropeltis triangulum
gentilis)

Texas Long-nosed Snake (Rhinocheilus lecontei
tesseflatus)

. Great Plains Cround Snake (Soncra e. episcopa)
. Plains Black-headed Snake (Tantilla n. nigriceps)

Flat-headed Snake (Tantiila gracilis)

Texas Night Snake (Hypsiglena ochrorhyncha
texana) )
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89.
. Blotched Water Snake (Natrix erythrogaster

91.
92.
93.
_Northern Red-bellied Snake (Storeria ©. oc-

95,
. Western Earth Snake (Virginia valeriae elegans)

97

Graham’s Water Snake (Regina grahami)

transvesa)

Diamond-backed Water Snake (Natrix r.
rhombifera)

Northern Water Snake (Natrix s. sipedon)
Texas Brown Snake (Storeria dekayi texana}

cipitomaculata)
Rough Earth Snake (Virginia striatula)

Checkered GCarter Snzke (Thamnophis m.
marcianus)

. Red-sided Carter Snake (Thamnophis sirtalis

parietalis)

. Western Plains Garter Snake (Thamnophis radix

haydeni)

100. Western Ribbon Snake (Thamnophis p.
proximus)

101. Northern Lined Snake (Tropidocionion .
lineatum)

102. Central Lined Snake (Troprdocionion lineatum
annectans)

103. Texas Lined Snake (Tropidocionion lineatum
texanum)

104. Osage Copperhead (Agkistrodon contortrix
phaeogaster)

105. Broad-banded Copperhead (Agkistrodon
contortrix laticinctus)

106. Western Massasauga (Sistrurus catenatus
tergeminus)

107. Timber Rattlesnake (Crotalus harridus)

108. Prairie Rattlesnake (Crotalus v. viridis)

Reprinted from Ashton "Rentiles and Amphibians®.
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For further information on the Reptiles and Am-
phibians project write to either of the specialists
listed below at Kansas State University, Manhattan,
Kansas 66506. -

f. Robert Henderson
Extension Specialist
Wildlife Damage Control

Major L. Boddicker
Extension 4-H Specialist
Qutdoor Education

Tre Cooperative Extension Service wishes to thank the Museum of Naturai sistory,
University of Kansas ar Lawrence for rheir ontriburion o and support of this 4.M project.

Ray E. Ashwon, Je. and Jaseph T. Collins
Museum of Narurai Hisrary
University of Kansas, Lawrence

Gary W. Ferguson
Department of Biolegy
Kansas State University, Manharnan

Phoms cayrtesy Ray E. Ashion, Jr, Joseph T. Colling, Karl H. Masiowski.
Drawings cantributed by Kenr Clson and Linda Truesn.

® Ecolegy Special Inrerest Project 28

Cooperative Extension Service d Kansas State University bt Manhattan
4H a7t “ebruery 1975

Issued in ‘urtherance of Ccoperative Extension worx, acts of May 3 and Jyne 30, 1914, «n coooeraten with U. 5. Cecart-
ment of Agricuiturs. Robert A. 8shannan, Direcror of Exrension, Kansas State Universiry of Agrcuiture amd Apored

Science. Avallable Mo ail individuais without discrimination on rha basis af race, coicr, nanEna: orgin, lex, o retg:ON.
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RATIONALE

Qutdocr education is an essential part of any biology class and an
important part of field study is identifying insects. Relationships be-
tween organisms is the fabric that supports mankind and a major thread
is the world of insects. Insects, in carrying out their role in nature,
have a direct effect on the quality of 1ife we enjoy. For they can be
helpful and harnful at the same time by contributing to food production
and destroying much of the food we produce. They are also carriers of
many major diseases such as malaria, bubonic plague, yellow fever and
others. Damage to homes and clothes is done by insects as well. However,
of all the insects, only 1% are harmful. The remainder contribute to
food chains and the recycling of organic materials and minerals or are
neutral. Let's also remember that many insects are truely beautiful.
Because of the influecne insects have over our lives, it's essential

that we understand them.



INSTRUCTIONAL OBJECTIVES

Upon the completion of this module tne student should be able to:

j

= W N

Construct a net for collecting flying insects.

Mount and label insects fer a collection.

Construct and set insect traps to collect insects.

Name 10 places to find insects and identify the type expected.

Describe the correct method of collecting flying insects with
a net.

Make a spreading board and pinning block.

95



LEARNING ACTIVITIES

Introductory Activities

1. Read the information in this module and study it thoroughly.

Application Activities

2. Collect and mount 10 insects for a permanent collection.

3. Identify all 10 insects to order by using a key.

Alternative Activities

4. Read "How to Know the Insects" by Jaques or some other book on
insects.
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INTRODUCTION

07 all the living things on this planet over 75% peloug the the Class
Insecta. Aloug with beinyg the nost nurerous they are also the rost adapt-
abDle, eventually overcominu our attenpis to control thew. Ve must manage
insects in some way, especially crop pests, because insects consune rougri-
ly 30% of all toud produced for numan consumption. ihey also damage
tiiberiand ana underiiine nomes (termites). Because insects and hunans
compete for sone of tne same resources and the human population is growing
while the amount of aranle land is decreasing, it becomes increasingly im-
portant to study insects. Tnis module is an attempt to grovide an intro-
duction to the study of insects. Included are simple instructicns on the
collection and preservation of insects.

PREPARING FOR FIELD TRIPS

The key to success is carertul plaining. There are many things to
consider when organizing a field trip. Some are school policy, permis-
sion from supervisors, teacner liability, transportation, length of trip,
safety precautions and cost. They have little to do with insects but
are an important part of any field trip. Here are some guestions that
should be answered vefore going on a field trip.

~ 1. What are the objectives of this trip?
2. How nuch time is available or needed?
3. Will transportation bDe necessary?
4. Where should this trip pe taken?
5. Wnen is the best time toc go?
o. What kind of equipment will be necessary?

The answer to these guesticns will determine the type of field crip

and estanlish an cutline for the purposes of tne trip. From this you

will be aple to evaluate the benefits tie students will receive from
this type of experience.

CONDUCTING THE FIELD TRIP

Insects nave an advantage over other outdcor subjects by being found
everywhere and during every season. Since insects are cold blooded, they
do nut bDecone active unless they dre warmed. Insecta will_become active
any time of year when the temperature is above 60-65°F (15O ¢) for a few
days. 10 find insects for fiela trips, any outdoor area will work. School
yards, vacant lots, parks, woods, and prairies are just a few. wunce a
location has uveen selected and the group is on the site, it's usually
vest to turn them loose and let them explore and locate their own speci-
mens for later identification. If it's a large area, it is good to have
a route to follow to cover tne area completely. H. E. Jdayues in his book



"How to Know the Insects" nas developed a4 list of over 60U places to look
fer insects. any of the places menticned are not those found on field
trips but are locations and idzas that the students can use to collect
insects on their own. It's impcrtant that the students record the hab-
itat where the insects are fouind. By learning the habitat students will
discover the foud ana conseyuently their effect on us.

MORE THAN SIXTY PLACES
TO LOOK FOR INSECTS

i - Wherever one turns, insect life is cbundant. This list of collecting
suggestions is not exhaustive. The ingenious student will find still
other places and ways to add to his collection. He will get into new
regions and try new ways if he wishes lo get the largest number of
i species. Some good detective work will locate many insect culprits.

! |. Look EVERYWHERE. Trained eyes can find some form of insect
i life almost anywhere.

; 2. Look under STONES AND BGARDS. (Turn them back to their origi-
i nal position when through, so they will be ready again.) This form
of collecting is particularly good in the spring cnd early summer.

3. Many beetles and other insects may be found under loose BARK
on logs and stumps. Do not neglect the small insects.

| 4. Tear up and carefully examine SHELF FUNGI AND MUSHROOMS
for the insects that feed or hide in them.

S. Tear up ROTTEN WOOD and look for the insects living in it.

6. Sift DRY LEAVES. decayed wood and other debris threcugh a col-
lecting sieve on a white cloth or paper. Many small insects may be
found in this way.

7. Slowly heating FUNGI or debris will drive out the insects.

8. On some warm days, particularly in early spring and late fall the
AIR is fairly filled with flying insects. The wise collector gets his
share of them.

i 9. Have a good insect net, keep it in good condition and use it for
butterilies, and other flying forms. It is usually best to wait till they
settle. To run them down “tells the world” what you are doing, but
NETS fewer insects.
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Reprin@ed from Jaques, "How to Know the Insects".
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CULLECTING AiD MOUNTING INSECTS

For collecting the minimum equiprient necessary to collect insects
is one's hands and some sort of container for the specimens collected.
however, one can do much better with a net and killing jar. For general
collecting it's best to nave at least the following items: insect net,
killing jar, forceps, trowel (or other digging tool) and white cloth.

A nethod of constructing an insect net is shown in Figure 1. The
hanale should be lignt and strong and about a yard (1m) long; the rim
snhould be about 12 inches (0.3m) in diameter and made of fairly heavy
wire (no.6 or no.8 gauge). Grooves and holes are cut in one end of the
nandle (Figure 1lA); the wire for the rim is bent as shown in Figure 1B,
fitted into these holes and grooves and fastened in place with heavy
cord, fine wire or friction tape or a 50mm length of metal tubing may
be slipped over it. The ideal shape for the bag is shown in Figure 1D.
The material for the bag (excepting the rim) can be made from a single
piece of cloth cut as shown in Figure 1lE, and if the edges are sewn to-
gether with french seams, the net can be used with eitner side out. The

/ Circumference

e———— — ofrim ___

Serim
Qr
Marquisette

D

F_igure 1 Homemade insect net. Groaves and holes are cut in the end of the handle. as in A: the wire for the
rim is bent, as shown in B. fitted into the holes and grooves. and held there with heavy cord. wire. or inction tape.
C. The material for the bag is cut as in E. and the finished net is shown in D.

Reprinted from Borror, "An Introduction to the Study of Insects”,
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bag should be made of two types of cloth, a heavy band (muslin or canvas)
around the rim and a lighter material for the main part of the bag; the
choice of the latter material will depend on the type of collecting for
which the net will be used. A net for general collecting should have a
sufficiently open mesh so that an insect can be seen through it; the best
material is probably marquisette or scrim. A net used primarily for
beating or sweeping should be wade of muslin or fine mesh wolting cloth,
through which even the smallest insects cannot escape. It may be possible
to make arrancenents for a shop class to make the net frames and trowels.
A none economics sewing class could sew the nets. However, students can
make their own crude nets by stretching a hanger into a circle and attach-
ing it to a stout pole. The net can be made from an old pair of nylon
hose with tne legs sewn shut, or some type of cloth bag.

When collecting insects with a net, one may lock for particular in-
sects and then swing at them, or ore may simply swing the net through veg-
etation (sweeping). When one catcies a particularly active insect, he
must use certain precautions to prevent the insect from escaping before
it can be transferred to the killing jar. The safest method is to fold
the net over with insect in the bottom of the net; the insect is then
grasped through the net (provided it dces not sting), and transferred
to the killing jar. If the insect is one that stings (when in doubt it
is better to assume it does sting), there are three methods of transfer-
ring it to the killing bottle. ?1) The fold of the net containing the
insect can be put into the killing bottle until the insect is stunned;
then the insect can be picked out of the net and put into the bottle.
(2) The insect can be grasped through the net with forceps, rather than
with fingers, and transferred to the bottle. (3) The insect may be
gotten into a fold of the net and stunned by pinching (pinching the
thorax), and then transferred to the killing jar.

After sweeping, to make sure that no desired individuals escape, the
insects can be shaken into the bottom of the net, and this part of the net
placed in tne killing jar, which is then covered until the insects are
stunned. The specimens desired, or the entire catch, can then be trans-
ferred to tne killing jar.

The killing jar and collecting jars can be provided by the student.
Jars are made from clean wide mouth jars (pickle and peanut butter jars
are excellent). The collecting jars are just wide mouth jars with a
screw cap to keep dead insects in to bring them from the field to the
classroom. The killing jar has blotting paper or cotton or plaster in
the bottom that is saturated with carbon tetrachloride, alcohol, chloro-
form or ethyl acetate. Another method is to collect insects in a jar,
then place the jar and insects in a freezer.

Mounting Insects

Insects should be mounted within 24 hours of killing or they will
become hard and brittle. If mounting cannot be done in that time and
nardening has already occurred, the insects can be softened by tne use
of a relaxing jar. A relaxing jar can be any wide mouth container that
can be sealed nearly air tight. Place an inch (2.5 cm) of sand in the
bottom and moisten with water. A few drops of carbolic acid is added to
prevent nield. By placing an insect in an open box or on a piece of paper



and putting it in the jar and sealing, an in-
sect will become pliable in 12-24 hours. How-
ever, specimens must be watched closely, for
it ruins many insects if they get wet or too
soft. Also, do not put more insects into the
relaxer than can dbe mounted at one time.

Immature and saft bodied insects can be
killed and stored in a solution of 70% alcohol,
either methanol or isopropyl (rubbing alconol).
The best method of mounting hard bodied in-
sects is by pinning, which allows specimens to
retain their normal appearance and ease of
handling. Common pins are undesirable for pin-
ning insects; they are usually too thick and
too short, and they rust. Specially designed
insect pins are best, purchased from a science
supply company, they are longer, come in var-
iqus sizes, and they do not rust. However,
for students making their own collections, com-
mon straight pins will do.

There are two methods of pinning insects.
une invcives inserting the pin through the in-
sect and the other is called pointing. When

pinning, it's important to pin the larger insects

as illustrated in Figures 2 and 3. Maths and
butterflies require additional preparation to
fix the wings. Figures 4 and 5 illustrate the
proper technique for spreading the wings. [t's
important that moths and butterflies are either
freshly killed or relaxed before spreading the
wings. Spreading boards are helpful, but a
piece of cardboard works fine by placing the
insect on its back. Steps far pinning minute
insects on paper points is outlined in Figure 6.

A major tool used during the pinning pro-
cess is pinning biocks (Figure 7). This tool
is used to locate insacts and labels on the pin
in a uniform manner. The deepest hole is for
the insect, the middle hole is for a label with
loczlity and date (figure 8). The lowest or
shortect hole is for anotner label with other
information such as the collector's name or
the scientific name.

Boxes to store the collection in can be
expensive if purchased. Shop classes could be
asked to construct some boxes, however, on the
nigh school level, cigar boxes with a piece of
cardboard in the Lottom for pinning is suffi-
cient. Arrangement in the boxes is usually
grouping by order and family, but that is en-
tirely up to the teacher.
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Figure 2 Methods of pitming insects. A, specimen
N lalerd view showiny method of pinamy  grasse
hoppers: e black spots i the other figures show the
WCIUoA of the pin in the ¢ase of thies (Bi buys QL
gfasshoppers D and beeties (£ (Counesy ol the H-
nons Natural Festory Survey.
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Figure 3 ™Metnod af ginming Leowcoptera. Thest
MaCiS AT pinned ircuyh the center of the thorax
N Doth moihs 4! and buntenbes (Bl {Counesy of the
hinmes Natural Hislory Survey.)
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Figure 4 The soreading board. showing dimen.
#0nSs. DS NF CONSIFUCTIoN insétl), and a spresd spec-
men. The wims of ihe specimen Mav be heid = e
v 2 sindie iWodd St of gaper 4% shown an . it
Wi, OF Dy 3 Narrowet sifp and D% 3s shawn an ine
ot wims. Couricdy OF the [HIinges Nalurdl Hisiory
| Survey.
"IT1lustrations from Borror, "An

.Introduction to the Study of Insect
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Reprinted from
Borror, "An Intro-
duction to the
Study of Insects".

Ll G

Figure § Steps in spreading a butterily upside down on a flat surface. A, position before starting to raise the
wings: 8, fronl wing on one side taised; €, front wing on the other side raised, with hind margin of front wings in
a straight line; D, hind wing on one side raised; E. hind wing on the other side raised; F, antennae onented and
held in position by pins; G. removing the pin from the body of the butterfly.

Methods of mounting minute insects. A, bug on paint. darsal side up; B, fly on point, leit side up:

Figure
¥ 5 yent-down tip of the poing; D, mosquita maunted on

C. beetle moumnied dorsal side up, attached by s side 1o the t
a minuten pin.
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Figure 7 Pinming blocks. These may he a rectangular piece of wood contaiming holes drilled o different

depths 1A), or a block shaped bke a star step, with holes drilted to the batom B Tive hlock ql‘ the type shnwnlin
A usually has the holes dnlled to depths of 25, 16, and 9.5 mm After a specimen ur label is placed on the pin,
the pun is inseried into the appropriate hole unnl it touches bottom — into the deepest holg for the specimer, the
middie hole for the label bearing locality and date, and the last hole for any additional label. (From DelLong and
Davidson. Courtesy of the Chio State University P’ress.)

Reprinted from Borror, "An Introduction to the Study of Insects".

IDENTIFYING INSECTS

Since insects compose the largest and most diverse class of animals,
it's only logical that the characteristics and lancuage to describe them
is also very complicated. For this reason most school collections only
identify insects to a family. For more precise identification your state
land grant university maintains an office with the U.S. Department of
Agririculture that will identify insects for you. You can get the ad-
dress of the nearest office from agriculture extension agents, fish and
game officials or soil conservation agents.

For general classroom identification there are some small keys that
can be obtained from most book stores. A list of a few are in the apoen-
c¢ix. These keys have been simplified for the amateur and generally con-
tain pictures for matching purposes. For school collections the accuracy
of these keys is sufficient. If more accurate identification is desired,
it will be necessary to send them to an expert. If any student wishes
to do more detailed work, direct them to any text on entomology.

county state

month day year

;ill

Figure 8. Label that is mounted on
pins is made %" x %" in size.
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Identificction Key to Order of Insects

Read the first two lines of the following
key. There are two given choices or de-
scriptions of parts of an insect.

Laok at the insect for identificationto or-
der. I[f it has wings well developed, refer
to step 2 as indicated in the second column.
If the inse2t to e identified is wingless, or
with small, undeveloped wings, refer to
stap 22, as indicated.

Continue through the key in this manner,

read. 'g the two descriptions opposite each
numberto which referred and comparethem
withthe insect tobe idenatified. [llustrations
have been added to zid in identification.

When reading acdescription which fits the
insect to be identified, it will be followed by
a word printad in capital letters. This is
the name of the order %o which that insect
belongs. For further information aboust the
insect, turn to the page in the manual indi-
cated by the number in the last column,

WORDS USED IN THE KEY

Abdomen - the third body region of insects.
Amtepna (pl., antennae) - the horns crieel-
ers located on the heads of insscts.

Cells - the areas in the wings of insects
which are between or bounded by veins,
Cerci (sing., cercus) - the threadlike or
sometimes forcesslike tails near the tip of
the imsect abdomen (usually a pair).
Conspicuous - 225V 0 see.

Constriciec - thin or narrow,

Cormicles - short, blumt horas or tubes
(sometimes puttonlike) on the top and pelr
the end of the aphid abdomer. They gve off
a waxy liquid which helps protect against
enemies.

Zivtra - the lsathery or harc frontwings of
Ge€liss. They usually cover the hindwings
when at res aad somerimes are czilec "wing
covers. '’

Tzorculs - 2 forked “tail™ an the underside
of tne andomen of COLLELMBCOLA (spring-
taile), used ior jumpicg.

Halteres - smail xnoblike orzans ‘some-
tines shaperd like a basebzll Sat or bowling
pin} locared snthethorax of DIPTERA. They
tak= the plzce of the hindwvings andare used
to help balance the insect in flighkt.
Mandibles - the firstpairof jaws in insacts;
stout and toothlike in chewing insects,
needle- or sword-shaped in sucking insects;
the lateral upper jaws of biting insects.
Membranous - thiniike a membrane. Clear
or almostclear enoughto seethrough - ke
cellophane or clear plastic sheeting,
Mesothorax - the second or middle thoracic
ring which bearsthe middle pair of legs and
the first pair of wings.

Metathorax - the third arlast thoracic seg-

ment, Jcins to the abdomen. Bears the hicd

pairof legsand second pair of wings or rudi-

ments of these wings, such as the halteres

found on flies (DIPTERA).

Palpi (sing., oulpus) - small "feelers” near
e mouths of insects, procanly used to kelp

select food when eating.

Parasite - any animalthariivesin oron an-

other.

Pronotum - the topor upper side of the pro-

thorax,

Prothgrax - the first thoracic ring or seg-

men:; bears the first pair of legs butaas 20

wings.

Scales -the powderiike coveringwhichgives

<olor to the wings of maost butterilies and

moths. Actuaily, verv smail scales which

overlap like saingles on a =oof.

Sagments - joints or divisicas of the insect

Seay, .eg or antanna.

Segmented - isinted ord!vided into sections.

Styvlet -tubular, sucking mouthzar:s of suck~

Tng insects.

Tarsi - (sing,, tarsus) - the "feet'’of in-

sects. The last small segments or joints

near the end of the insect lez, The number

may vary from one to five.

Thorax - the second or intermediate region

of the insect body, found between the head

and abdomen;bears the legs and wings when

present; made up of three rings or segments;

first, prothorax; second, mescthorax, and

third, metathorax.

Veins - the rodlike or veinlike stiffening or

supporting "frame" of the insect wing.

Reprinted from 4-H Leaders Guide, Entomology, Extension Service XSU.
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Suckiﬁg mouthparts Chewing mouthparts

Figure 1 Figure 2

Figure 3 Figure 4

Rafer to Insect

Sta
o Step No. Order

1. Wings well developed . ... .. ... .. . 2
Wingless, or with smail undeveloped wings . 22

2. Front wings (elytra) hard, leathery, ot least
at base; hindwings, if present, membranaous
(skinlike) . . . . ... ... ... ... . ..., 3

Wings entirely membranaus (skinlike) . . . . 7

3. Sucking mouthparts, with beack longer than
wide, and usually jointed (figure 1)}. . . . .. 4

Chewing mouthparts (figure 2} . . . . .. ... 5

4. Beck arising from front part of head (figure 3);
front wings usuolly leathery ot base and mem-
branous {skinlike) ot tip; tips generally over-
lopping when at rest ftrue bugs) . . ... . ... HEMPITERA

Beaok orising from rear underside part of head.
often oppearing to arise at base of front legs
{figure 4); front wings of uniform texture
throughout; tips net overiopping, or only
siightly evericpping when at rest {leathoppers,
cicadas, aphids, treehoppers) . . .. ... ... HOMOPTERA

Reprinted from 4-H Leaders Entomology Guide, Extension Service, KSU.
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--First wino

Many velns\\

Cerci

Figure 8

Steps

Insect
Qeder

Refer to
Step Ne.

5.

Abdomen with forcepslike cerci (append-

ages near tail) (figure 5); elytra (leathery
front wings) shert, leaving most of the gb-
domen exposed (earwigs)

............

Abdomen without forcepslike cerci, or if
cerci appear forcepslike, then wings cover
most of abdomen

..................

Front wings without veins, usually meeting
in a straight line down middle of back {fi-
gure &), antennge (feelers on head) with 11
or fewer joints; hindwings narrow, usually
longer than front wings when unfolded and
with few veins (beetles) . . . . .. ... . ..

Front wings with veins, either held rooflike
over abdomen or overlapping over abdomen
when ot rest (figure 7); ontennce usually
with more thon 12 joints; hindwings broad,
usually shorter than frent wings ond with
many veins (figure 8) (grosshoppers,
crickets, roaches, mantids)

With 2 wings

Withd wings .. ... .. ... .........

DERMAPTERA

- COLEOPTERA

ORTHOPTERA

Reprinted from 4-H Leaders Entomology Guide, Extension Service,KSU.



Figure 11 Figure 12

Figure 10

Figure 13

Steps

Refer to

Step Ne.

Insect

Order

10.

Body grasshopperlike; pronotum (top side of
prothorax) extending back over cbdomen,
pointed at tip (figure 8); hindlegs enlorged
(grouse or pigmy locusts, family Tetrigidae)

Body not grasshopperlike; pronotum not as
above; hindlegs not so enlarged . .. . . ...

Abdomen with threadlike or spinelike tails

(figure 9); mouthparts small or undeveloped:
holteres (knoblike organs, taking place of
hindwings) (figure 10) present or absent

Abdomen without threadlike or spinelike
tails; mouthparts usually well developed,
forming a sucking beak (figure 11) or tongue
(figure 12); halteres present (true flies, mos-
quitoes, gnots, midges) . ... . ... ..., ..

Halteres (figure 10) present and hooklike;
wings with only one forked vein (figure 13);
antennae (feelers on head) long and conspic-
vous; very smoll insects, usually less than
% inch long (male scale insects, family
Coccidae) . . ... ... ... ... ., ......

Halteres obsent; wings with many veins and
crossveins; antennae short, bristlelike,
smoll; usually over ', inch leng (mayflies) . .

10

ORTHOPTERA

DIPTERA

HOMOPTERA

EPHEMERIDA

Reprinted from 4-H Leaders Entomology Guide, Extension Service, KSU.
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Coiled mouthparts 00

Figure 15

Figure 17 Figure 18 Figure 19

‘ Refer 1o Insect
Sraps Step No. Order
1. Wings completely or almost completely cov-

ered with microscopic, powderlike scales
(figure 14); mouthparts usually in the form
of a long, coiled tubelike beak or tongue
(figure 15); antennae {feelers on head)

many-jointed (butterflies and moths) . . . . . LEPIDOPTERA

Wings not covered with scales, though they
may be hairy {figure 16); mouthparts not in

- form of d coiled tubelike tongue; antennae of
various kinds . . .. ... ... L. 12

12. Wings long and narrow, veinless or with only
1 or 2 veins, fringed with long hairs (figure
16); tarsi (feet) (figure 17) with only 1 or 2
joints, the lost segment swollen; very small
insects, usually less than ) inch long
(theips) ... .. ... ... .. ..., .... THYSANOPTERA

Wings not as'above; if wings are somewhat
long ond narrow, then the tars: have more

than two segments . . . . ... . ... .. . 13
13, Hindwings smoller thon front wings (figure
18), usuolly with fewer veins . ... ... .. 4

Hindwings os lorge or larger than front wings,
with as many or more veins (figure 19) . . . 18

Reprinted from 4-H Leaders Entomology Guide, Extension Service. KSU.
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%—?F\E ) --1
-2 Tarsi

-3

Figure 20 Figure 21

Maxillary
~palpi¥ )

Figure 22 Figure 23

Refer to Insect

Stens Step No. Order

14, Front wings with many crossveins ond cells
{areas between veins); antennae (feelers on
heod) short, bristielike, small; abdomen with
two or three long threadlike tails (figure 9);
delicote, soft-bodied insects (mayflies) . . . . EPHEMERIDA

Front wings with few crossveins and cells
(figure 20); antennae fairly long, or if short
and bristlelike, then there ore no threadlike
FOUIS  «ov v vovw v v ne % W b e Y e G e 15

18, Tarsi (feet) two- or three-jointed (figure 21) 16
Tarsi (feet) four- or five-jointed .. ...... 17

16. Mouthparts sucking, the beak arising ot reer
of head (figures 4 ond 22) (leafhoppers, ci-
cadas, aphids, treehoppers) . ... ... .. .. HOMOPTERA

Mouthparts chewing (figure 23), very small
insects (bocklice, barkiice, psocids) . . . . .. CORRODENTIA

Reprinted from 4-H Leaders Entomology Guide, Extension Service, KSU?
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Base of abdomén

Figure 24
Angennae

Figure 26 Figure 27 Figure 28

Refer to Insect
Step No. Order

Steps

17. Wings noticeably hairy; mouthparts usually
very small except for the palpi (feelers
near mouth); antennae (feelers on heod)
usually as long as the body or longer;
veins in front and hindwings similar; ab-
domen not narrow at the base; rathes soft-

bodied insects, not wasplike (figure 24)
(coddisflies) . .. ................. TRICHOPTERA

Wings apparently not hairy; mandibles
(chewing mouthparts) well deveioped; an-
tennae shorter than the bedy; fewer veins
in hindwings than in front wings; abdomen
vsually narrow at base (figure 25); rather
hard-bodied, wasplike insects (sawflies,
ichneumon flies, ants, wasps, and bees) HYMENOPTERA

18. Tarsi (feet) three- or four-jointed (figure
B s o cxmivswon o mes SEE.ETY EE . 2 19

Tarsi (feet) five-jointed . . ... ... .. .. 21

19. Antennae (feelers on head) short, bristielike
end small (figure 26); wings with many cross-
veins, never held flat over the abdomen when
at rest (figure 27); tarsi (feet) three-jointed
(figure 28); body long and slender, % tao 3%
inches long (dragonflies and damselflies) ODONATA

Antennae long and conspicuous, wing veins
varigble, usually held flat over abdomen
when at rest; 1'7 inches long or jess . . . 20

Reprinted from 4-H Leaders Entomology Guide, Extension Service, KSU.



Figure 29

Crossveins

Figure 30

Figure 3)

Steps

Refer to
Step Ne.

Order

20.

21,

22,

Front and hindwings similar in shape, size,
ond number of veins, reaching well beyoud
the tip of the abdomen when at rest (figure
29); no cerci (oppendages near tail); body
‘4¢ inch long or less (termites) . ... ....

Hindwings with the rear area much enlarged
ond folded fanlike when at rest; cerci (ap-
pendages near tail) present; bodies mostly
% to 2 inches long (stoneflies) ........

Front edge of front wings with many cross-
veins (figure 30); mouthparts not formdd into
a beak (as in figure 31) (fiskflies, dobsen-
flies, lacewings, ant liens) . . . ... .....

Front edge of front wings with not more than
one or two crossveins; mouthparts extended
downward to form g "'beak’’ (figure 31)

{scorpion flies} ...................

Usually porasites living on the bodies of
birds or animals; body more or less leathery,
and flattened from the upper to lower sides
of body or from side to side . ... ..., ..

Free-living, not parasites on bodies of birds
or animals; body usually not flottened or
leathery ... ....................

28

ISOPTERA

PLECOPTERA

NEUROPTERA

MECOPTERA

Reprinted from 4-H Leaders Entomology Guide, Extension Service,KSU.
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Chewing mouthparts Sucking mouthparts

Figure 32 Figure 33

Figure 35 Figure 36 Figure 37
A=
2. Mouthparts chewing (figure 32) ... . ... 24

Mouthparts sucking (figure 33), sometimes
beak or stylet (tubular mouthpart) is drawn
up into the head and cannot be seen ... . 25

24, Antennge (feelers on head) with five or
fewer joints (figure 34); tarsi (feet) with
one claw (figure 35), parasites of animals,
or with two claws, parasites of birds

(chewing lice) . ... ... .... ... . . . MALLOPHAGA

Antennce with more than five joints (fi-
guwe 36); not parasitic (booklice, baorklice,

psecids) . .. .. ... .. ... ... .. CORRODENTIA
25. Body flattened on the sides (figure 37);

jumping insects (fleas) . ... ... . . . S |PHONAPTERA

Body flattened from upper 1o lower sides;

not jumping insects . .. ... .. ... . 26

Reprinted from 4-H Leaders Entomology Guide, Extension Service, KSU.



Figure 38

Flgure 40

Figure 39

Elbowed entenna

Base oﬂ abdomen

Figure 4]

Steps

Refer to

Step No.

Insect
Order

26,

27.

28.

Antennage (feelers on head) hidden in
grooves benegth the head |louse flies)
(Figure 38) . .. .. ... ... .........

Antennae not hidden, usuaily easy to see

Beck longer than wide, four joints, (figure
33), extending back beneath the body; tarsi
(feet) with two small claws (wingless bugs)
(rxire39) «cwvvmpsmrs it wss e

Head with only a short snout in front, the
stylet (tubular mouthpart) pulled back inte
the head when not in use; tarsi with one very
lorge claw (figures 35 & 40) (sucking lice)

Abdomen very thin, small or narrow ot base
(figure 41); antennae (feelers on head) usu-
olly elbowed (figure 41); hard-bodied, aontlike
insects (ants and wingless wasps, velvet
ants) ... e

Abdomen not particularly thin ot base; anten-

nae not elbowed . . . . ... ... ... ...

27

29

DIPTERA

HEMIPTERA

ANOPLURA

HYMENOPTERA

Reprinted from 4-H Leaders Entomology Guide, Extension Service, KSU.
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Figure 42

Antenna

Furcula

Figure 44

Staps

|R'ln to

Step Me.

Inuger
Order

29.

30.

3l

Body covered with scales (figure 42) . . .
Body not covered with scales .. ......

Abdomen with three long threadlike toils
(figure 43), and with spinelike hairs or
spikes on some abdominal jeints; mouth-
ports chewing (silverfish, bristletails,
firebrats) . ... ....... . ... ......

Abdomen without tails or spinelike hairs

(figure 42); mouthparts sucking, usually in
the form of o long, coiled threadlike tubs e
tongue (figure 15) (wingless moths) .. ..

Mouthparts hidden within the head: abdomen
with spinelike hairs on some joints, or with
o forked tail (furcula) near the end of the ab-
domen (figure 44); usually less than Y% inch
long . . .. ..

Mouthparts not as cbove, eosily seen, and
either sucking or chewing; size vorigble

30
Nn

32

3

THYSANURA

LEPIDOPTERA

Reprinted from 4-H Leaders Entomology Guide, Extension Service, KSU.
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Figure 4S5

O

Furcula

Figure 46

Chewing mouthparts

Figure 47

Steps

Refer to
Step Me.

Insect
Crder

32.

3.

Antenncge (feelers on head) long ond with
mony joints; abdomen with at least nine
joirts, with spinelike hairs on some joints;
without a forked tail {furcula) near the end
of abdomen, but with two, short to long,
forcepslike appendages (cerci) at the end of
the abdomen (figure 45) (japygids, campo-
deids, projopygids). These insects are
light colored, about Y4 inch eor less, ond are
found in damp places under bark, stones or
fallen trees, in rotting wood, etc. . . . . ..

Antennge short, with six or. fewer joints; ab-
domen with six or fewer sagments (figure 44))
usually with o forked tail (furcula) beneath
and near the end of the obdomen (figures 44
and 48) {(springtails) .. ............

Mouthparts sucking, with beak long ond
pointing backward from the head or cone-
shaped and pointing downward (figure 33)

Mouthparts chewing (figure 47); if beaklike,
then the beck is fairly long and poimed
downward (figure 50) . ... ... ... .. ..

34

36

Il

THYSANURA

COLLEMBOLA

Reprinted from 4-H Leaders Entomology Guide, Extension Service, KSU.
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Figure 50

4Cerci

*

Figure 49

Figure 51

Steps

r.‘" o
tep Ne.

Insect

Order

34.

35.

36.

37.

Body long and narrow; tarsi (feet) with one
or two joints and often without claws (Fi-
gure 17); beak cone-shaped; very small in-
sects, usually less than ¥ inch long (thrips)
(figure 16) . . ...................

Body usually mere or less oval; tarsi usually
three-jointed (figure 28), with well-developed

clows; size varioble . ... ..........

Beak arising from rear under part of head (as.
in figures 4 and 22); acbdomen often with o
pair of cornicles (blunt horns or tubes) (fi-
gure 48) (aphids) . ................

Beak arising from front part of head (as in
figures 1 and 3); abdomen without cornicles
(wingless bugs) .. ................

Cerci (appendages near tail) forcepslike
(figure 49) (earwigs) . ... .. ....... ..

Cerci absent, or if present, then not forceps-
like (figure 52) . ... ..............

Mouthparts in the form of o beak pointing

downward (figure 50); tarsi (feet) five-jointed
(figure 54); insect usually less than %/, inch
long (wingless scorpion flies) (figure 50) . .

Meuthparts not as cbove; tars: and size of
insect varicble . . .. ... ... .., .....

35

37

38

THYSANOPTERA

HOMOPTERA

HEMIPTERA

DERMAPTERA

MECOPTERA

Reprinted from 4-H Leaders Entomology Guide, Extension Service, KSU.
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Cercl
Figure 52

Figure 54

Figure 53

Figure 55

Steps

Refer to
Step No.

Insect
Qrder

38.

39.

40.

Small louselike insects (figure 51) less
than %, inch long; no cerci (appendages
near tail); tarsi (feet) two- or three-
jointed; prothorax (first ring of thorax)
(figure 51) very small (booklice, barklice)

Not louselike, insect usually more than

s inch long; tarsi three- to five-jointed;
cerci present (figures 52 and 53); prothorox
large (figure 53) . ... ......... ...

Hindlegs large, fitted for jumping (figure 53);
tarsi (feet) three- or fowr-jointed (crickets
and grasshoppers) . . ... ... .......

Hindlegs not large, not fitted for jumping
{figure 52); tarsi four- or five-jointed .

Torsi (feet) four-jointed; whitish, soft-
bodied, living in wood or ground; insect
*4e inch long or less (termites) (figure 55)

Tarsi five-jointed; appearance not as above
(roaches, mantids, walkingsticks) (figure 52)

39

40

CORRODENTIA

ORTHOPTERA

ISOPTERA

ORTHOPTERA

Reprinted from 4-H Leaders Entomology Guide, Extension Service, KSU.
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Edmonds, W. T., Jr.; "Collecting and Preserving Kansas Invertebrates."
State Biological Survey of Kansas, Lawrence, Kansas 1976.

Dillon and Dillon; "A Manual of Common Beetles." Vol. 1 & 2, Dover
Publishers, Inc., New York 1972.

Fichter, G. S.: "Golden Guide: Insect Pests.” Western Publishing Co.,
Racine, Wisconsin 1966.
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FIELD EXPERIENCES
THE STUDY
OF
MAMMALS



MAMMALS

Rationale: Of all the subjects that can be studied outdoors the class
mammalia holds the most interest for students. This may be because we,
mankind, belong to this class along with animals from rats and mice to
the family of primates to which we belong. There is also a historic
affiliation to many hoofed mannals, especially cattle, horses and
members of the deer family. Nearly every culture has utilized herd
animals of some kind. Bison, reindeer and domestic cattle have been the
centers of many cultures such as the Basque herdsmen of Spain, the
Plains Indian and the American %bisca. Because we have developed such
close ties to other mammals it is only natural that we learn about their

lives, for we have much in common with them.

122



Instructional Objectives

On completion of this module the student should be able to:

Ls
2.

Select and prepare a study of small mammals.

Name the type of trap and bait needed to capture 5 different
mammals.

Identify the habitat and signs of 5 different mammals.

Name at least 5 different types of studies that can be done
with mammals.

Construct 3 different types of mammal traps.

Prepare small mammal study skins with labels for a collection.

123
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Learning Activities:

Introductory Activities

1. Read the information in this module.

Application Activities
1. Set out live traps baited with peanut butter and oatmeal either in
a woodlot or prairie until at least small mammals are caught.
2. Identify two small mammals using a key.

3. Build one live trap for small mammals.

Alternative Activities
1. Read Ernest S. Booth's book "How to Know the Mammals."
2. Use this module to prepare a mammal study for a high school biology

class.
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Introduction

Mammals that can be studied by students are very elusive and
generally active only at night or during the early morning or late
evening hours. Due to this factor it's necessary to trap and tag
mammals repeatedly. This module is an attempt to aid instructors in the
preparation and execution of field studies. It is also intended to
provide information on the collection and preparation of mammal specimens
for study.

Planning a Field Trip

The key to success is careful planning. There are many things to
consider when organizing a field trip. Some are school policy, permission
from supervisors, teacher liability, acquiring transportation, class
time trips or extended trips, safety precautions and cost. These have
little to do with mammals but are an important part of any field trip.
When it is time to plan a trip to study mammals there are several
questions that need to be answered.

What are the objectives of this trip?

How much time is available or needed?
Will transportation be necessary?

Where should this trip be taken?

When is the best time to go?

. What kind of equipment will be necessary?

o & WMo
P

The answers to these guestions will determine the type of field
trip and establish an outline for the purposes of the trip. From this
you will be able to evaluate the benefits the students will receive from
this type of experience.



Finding Mammals

When attempting to study mammals it is important to select those
mammals which are easiest to study. Marine mammals like seals and
whales are beyond the range of most schools. Also, the larger mammals
such as elk or bison are restricted to game reserves or remote regions.
This leaves the smaller mammals of squirrels, rabbits, opossums, shrews,
mice, rats and raccoons which are fairly common and some species have
adapted to many urban areas. These small mammals can be found in any
moderately wooded area or meadow bordered by trees. Mice, rats,
squirrels and rabbits can be found in most suburbs, even opossum and
raccoon can be feound around city parks or other moderately open, natural
areas in and around cities. Check with city park and recreation
officials, first about possible locations, then about setting traps
within the city.

For general introductions to mammals, trips to zoos, natural
history museums, or game reserves are worthwhile. For best results an
instructor will need to do homework. In advance, an instructor
should tour the site, learn the names of the mammals present and become
familiar with their habitats and relationship to other animals. If
it's possible, visits to natural history museums are best. These will
show a large variety of mammals and display them in their natural
habitat plus most provide either audio-instruction or written material
for reference.
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Studying mammals in the field

To study or even observe mammals in the field will require
trapping of some kind, whether its for the collection of study skins or
live trapping for other studies. Depending on how the traps are set
and where, plus how often they are set, several different studies can be
undertaken. The studies listed below can be adapted for intermediate
grades upward up to and including college ievel courses.

1.

Determination of population size to calculate the population
of animals in your trapping area, you do the following:

a. Record and mark all the animals captured each time you trap.
b. Trap and mark animals for 3-4 days, wait 1 to 2 weeks and

repeat.

c. Put the figures into this formula to determine the total
populations:
Total number of mice = Total of marked mice
Total caught the second day Total of recaptured mice
(marked and unmarked) (caught the second day)

Sex ratic of a species population: Trap as many individuals

of a species population as possible, marking the individuals

to avoid duplication. Determine the sex ratio of the population -
male/female.

Age ratios of species population: Age can sometimes be
estimated on the basis of external genitalia. Research into
aging methods for individual species will be necassary.

Inventory of species in study area: Set out a variety of

traps using different baits to catch as many different species
as possible. Compare data with reg1ona] mammal 11sts published
by local, state or federal agencies.

Delineation of home ranges or territories of individuals in a
population: Note locations where marked individuals are
retrapped over a period of several weeks to determine the
limits of their home ranges. Traps should be placed in a grid
pagtern with traps set at equal distant points as shown

below.
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6. Behavioral patterns of individuals in a species population:
Individuals can be tracked using radio telemetry equipment.
With the new mini-circuits, the equipment is becoming inex-
pensive.

7. Ectoparasite variations in a mammalian population related to
age, sex and season: Remove and preserve ectoparasites from
many individuals and compare the variations found.

These are just a few of the studies that can be done with mammals.
Others can be found in The Journal of Wildlife Management, The Journal
of Mammalogy and Wildlife Management Technigues (available from the
Natio?al Wildlife Federation, 1412 16th N.W., Washington, D. C.
20036).
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Trapping and Tagging Techniques

Trapping techniques will vary depending on the types of mammals to
be caught. The type of trap will vary with the mammal being sought and
whether it's a jawed or live trap. As a conservation measure, unless
the animal is being collected for a skin collection or the study of
internal parasites, use live traps. In many ways they are easier to
use than steel jawed traps, require less care when setting and allow
the use of more enticing baits. When placing out traps, camouflage the
traps first by painting them with earth color spray paints, then
covering with leaves, twigs, etc. It's also wise to set traps out for
three or four days unbaited and open, during which time the animal can
enter and leave the trap freely. After the traps have been placed it's
important to set and bait them in conjunction with the activity periods
of the mammals to be caught. In most cases traps only need to be
checked early in the morning and late evening, unless, there are
extreme temperature changes or conditions were the animal could suffer
from the heat or cold. Under these conditions traps should be checked
every couple of hours. ¢

To set out traps, except for habitat or territory research, place
them in locations that the mammal is likely to use frequently. Sugges-
tions on where to place traps for certain mammals are given below. The
ones listed are the more common mammals of the Central and Eastern U.S.
Most, however, can be used in the Western states.

MICE: Mice are probably the best subjects of study for school kids.
They are plentiful, easy to trap and easy to handle. Plus several
different studies such as distribution, population size and sex ratios.
Mice can be found in a wide variety of habitats with forests and
meadows the most productive. In meadows and other grassy areas small
tunnel-like runways are positive indicators of mouse activity. Traps
can be placed on these runways so that the mouse can run through it and
trip it. Baited traps should be placed near but not on these runways.
Traps in wooded areas or forests should be set under bushes, logs,
brush piles and at the base of trees and stumps. Bait for mice

include sunflower seeds and a mixture of peanut butter and oatmeal

SHREWS: Shrews are sometimes caught in traps and locations set for
mice. Better results can be had by placing traps along streams and in
marshy areas. Shrews nest under logs and in old rotten stumps, traps
can be placed there also. Booth (1971) suggests burying a large wide-
mouth jar or deep tin can in the soft ground near a stream, then
hanging a small piece of meat on the end of a string suspended from a
stick projecting up over the opening of the can or bottle. To find
shrews alive it's necessary to check them every couple of hours. Their
metabolism is so high that if they don't eat every few hours they
starve. Other baits for shrews are peanut butter and otameal with
sardines for spice. Sunflower seeds also work well.



GOPHERS & MOLES: To locate moles and gophers, look for lines of earth
that have been pushed up. Gopher burrows are about 8 to 16 inches

under the surface in ground that is slightly moist and easy to work,
such as lawns and meadows near water. Moles generally are found in
moist sandy soils such as meadows, golf courses and lawns. Occasionally
both are found in wooded areas along streams. Trapping is generally

the same for both. Live traps are tunnel iike and must be set in a

main runway by digging out a section, inserting the trap and replacing
the dirt to look as natural as possible. MNo bait is necessary.

RATS, RABBITS, SQUIRRELS and CHIPMUNKS: These mammals are elusive and
difficult to trap but are caught by similar methods. All can be caught
in a rabbit-sized box trap. Baits vary with rabbits and rats preferring
vegetable matter and sunflower seeds. Squirrels and chipmunks go for
unshelled peanuts and sunflower seeds. Rabbits and rats use brush
piles for cover and are active along the border of woods and meadows as
well as in woodlots. Traps should be placed near those sites. Tree
squirrels are of course found in forests and woodlots. Traps should be
placed at the base of large trees. Rabbits and rats leave little sign
of their presence, mostly tracks and droppings. Squirrels will leave
broken nut and seed shells under trees they feed from and in dead logs
or stumps where they eat. Ground squirrels and chipmunks will leave
shells around their burrows and on rock outcrops where they are

active.

SKUNKS, RACCOONS and QOPQOSSUM: To trap any of these mammals takes a
larger trap but of the same design for rabbits and squirrels. All can
be found along streams and in woodlots or parks. Skunks especially can
be found in urban areas. No special measures are needed when setting
traps, just set in isolated places and bait them. [n most cases the
only indication these animals are in the areas is usually their tracks.
Because they are wide ranging, it helps to set them near their tracks
but not really necessary. Skunks and opossum are fond of meat but it
can be aged with the same results. They will also take apples. Fresh
meat and corn will usually attract raccoons.

MUSKRATS and BEAVERS: These fur bearers are two of the most trapped
mammals in North America. They are found in or near waterways and both
construct homes on the waterways and both construct homes on the

water. Beavers are well known for daming streams and constructing a
lodge or home of logs, branches, twigs and mud in the middle of the
resulting pond. Muskrats also build a home in ponds or on lake shores
of twigs, reeds and sedges 3 to 5 feet in diameter. But on the plains
and more arid Western regions with fewer trees or even woody regions
with few soft trees as cottonwood, aspen and willows, these mammals dig
tunnels in the bank of streams or ponds for their dens with the entrance
below water level. Both in most cases will make runways leading to
their burrows, feeding areas or other bodies of water. These runs

are easy to identify, they are usually muddy depressions covered with
tracks if they are being used. Another indication of muskrat activity
are feeding platforms of cattails or bulrushes on the water. Beavers
leave signs mainly of gnawing on trees and limbs. Traps should be
placed near the runways baited with apple, carrot, potato or parsnip
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for muskrats and fresh willow and upper branches of fresh cottonwood or
aspen depending on the trees in the area. Muskrats range from 3 to 5
pounds so rabbit sized traps can be used. Beaver can be between 30 and
55 pounds requiring a large trap. It may be possible to borrow beaver
traps from a local fish and game office.

To mark any mammals, the best and cheapest method is to number the
animal by brushing on indelible india ink. It will remain in the fur
for months and will disappear when the mammal sheds in the spring and
fall.

Equipment

When going to the field the amount of equipment to take will vary
with the amount of information you desire to record. The following is
a list of items that may be needed in the field.

1. Anesthetic: for putting the larger mammals like squirrels,
raccoons and opossum to sleep to protect you and the animal.

2. Bait: selected for the animal or animals that you hope to
catch.

3. Choke pole: wused in handling larger mammals such as raccoon
and opossum. '

4. Gloves: for protection from bites and parasites or disease
that might be in the fur.

5. Record book: for recording information on trap location and
information on the animals caught.

6. Scale: for weighing the animals.

7. Tape measure: used to measure length, girth, tail, hind foot
or other statistics.

8. Tags: to number trap locations which should be located on a
map .

9. Traps: of primary concern, reflecting the type of animals to
be studied.

Traps vary in size and are usually designed to accommodate several
species of similar size and habits. Most biological supply companies
carry a line of live traps. The home-made traps described here are
less expensive and generally work as well.

For shrews and mice a s1mp1e live trap is made from a mouse trap
and a tin can. The tin can is fastened to the mouse trap in such a way
that the trigger is inside the can and a piece of tin is-placed on the
spring wire. When the trap snaps the tin comes over the opening of the
can and makes a closed can with the mouse inside. A large wad of
cotton should be placed in the back of the can so that the mouse can
make a nest for himself. This is very essential if the weather is
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cold. A slot must be cut from the can to make a place for the trigger.

Also a hole must be made in the 1id to allow for the trigger wire to
stick through. Figure A will give the rest of the details.

can lid wire-
ed to spring
wire

mouse trap

slot for trap trigger

Figure A

Instructions for this trap were taken from "How to Know the Mammals" by

Ernest S. Booth.

The directions for building a Fitch type trap come from an article

by Robert Rose published in the Transactions of the Kansas Academy of
Science, January 1974.

trap fastened with wsire
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Figure 1. Parts and patterns of the
Fitch-type live trap. Fig. la. Com-
pieted trap (17412 X). Fig. 'b. Sheet
metal door ("2 X). Fig. 1¢. Treadle,
swinging style (V2 X). Fig. 19. Trigger

guide (2 X). Fig. le. Trigger wire (V1
X). Fig. M. Springclip ol brass wire
vsed ta lock trap open {3 X}, Fig. 1g.
Pattern for marking the cutling path
on the No. 10 tin can (V3 X}, Fig. th,
Cutaway side view of the pesition of
the maovable parts of the Filch.type
trap {1713 X).

““A 12 x 12 inch piece of 3/ 3-inch hardware
cloth (also called hail screen) is used for each
trap. The square is trimmed on three sides, with
the fourth side retaining the open mesh wires
which are later bent to hold the trap body
tegether. The pattern for bending the bodies is a
one-inch board, measuring 234 x 14 inches,
placed on the screen. With the untrimmed side
pointing away, the builder’s thumbs are used to
bend %4 inch of screen to form the first corner.
By alternately moving the board and making
another 90° corner in the same manner. the
tunnel of the trap body is formed. The wires of
the untrimmed side are Intermeshed in the first-
bent corner, and, with a needle-nosed pliers,
each wire is then bent over or around an ad-
jacent wire in the mesh of the corner of the trap,
thereby producing a very sturdy and sym-
metrical trap body.
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The biank for the sheet metal doer is 3% in.
ches square, and when drilled and cut aopears
as in Fig. 1b. Several deors can be made con-
currently. Scrap sheet metal of medium weignt,
which may be oblainable free from a local
heating contracicr, is readily marked using a
ruler and felt pens or an awl. Haies (Vs inch) for
attachment are drilled next, and after the
squares have been cut, a triangle of metal is
removed from each side, and the margin near
the hole is rounded (see Fig. tb). With a vise. or
a narrow cut in a ‘wo-inch board, the sides of
each doar are pent to an angle of 90°9. Escape
from the hinge is minimized when the top of the
door is bent to a 60° angle.

The suspended treadle (Fig. 1c) of the Fitch-
type trap is ""tripped’’ when the small mammal
pushes it on the way toward the bait in the can.
Since the treadle is in contact with the animal

Reprinted from Rose,"Transaction of the Kansas Academy of Science;',' Jan.1974,




more than any other part, its construction
requires considerable care. One-half inch
hardware cloth makes the best treadle, with
each treadle being four squares (2 inches) on a
side, to which are left attached two wires, each
1¥2 squares (34 inch) long. Soldered joints on
the two suspending wires must be cut away with
tin shears, with remnants loosened and removed
with needle-nosed pllers. A small tab of sheet
metal, Y4 inch wide and twice as long, is bent,
folded and crimped between the suspending
wires to increase trapping efficiency by
eliminating lateral movement of the trigger at
its origin on the treadle. The tips of the suspend-
ing wires are then bent into tight loops.

When assembling the compeonents, several
trap bodies are laid out on 8 werkspace and a
sheet metal door is inserted inta the trim end of
each trap body. The door hinge, made from a 7-
inch piece of wire, should be inserted to support
the door and then bent into a U.shape, (All wire
should be pulled to straighten it before yse.) The
pendant ends of the wire are ‘hen bent, inserted
through squares at the leading edge of the trap.
turned up, and ‘‘sewn’’ around the wires of the
mesh to make the hinge as sturdy as possible.
The door in the '"'up’’ or open positien must be
parallel to the floor of the trap body.

The trigger guide is made from a 5-inch piece
of wire, bent as in Fig. 1d. The number of twists
above the closed loop is related to the height of
the sides of the doors. The clased loop is
suspended through the fop of the tunnel portion
of the trap one inch behind the door in the raised
position, |f the trigger guide is placed loo close
to the door, the trigger will fall aut of the guide
when the trap is set off; if ihe guide is too far
from the door, the weight of the daor will scen
bend the trigger wire. The ends of the trigger
guide are then bent and '‘sewn’’ through the
mesh wires.
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The treadle is placed eight inches fram the
deor hinge. In proper position the treadle swings
freely but deoes not move laterally.

Finally, the trigger wire {Fig. 1e) is measured
to exact length by placing the loop on the trans.
verse bedy wire from which the treadle is
suspended and cutting at the end of the door in
the ‘up'’ position. The trigger is then held at the
loop end with the pliers, the straight end is sent
through the trigger guide. and the loop is ciosed
peside the mental tab on the ‘op of the treadle,
The sensitivity of the trap is greatest when the
trigger wire is paratiel to the longitudinal wires
of the tunnel.

g

Trigger Details

A springclip ¢an easily be made ‘g keep the
trap op2n when nat in use. Ductile 18-gauge
brass wire is cut into 5 '2-inch pieces and bent as
shown in Fig. 1f. A aistance of cne inch from the
loop to the first right angie is critical for proper
cperatfion. The springclio is attached by the loop
abeut 'z inch from the sice of the tunne! body,
ne. above the middle of the cdoer.

Fig''=e 1g shows the pattern used ta mark the
No. 10 can to whicn the trap pody is attached.
The dotizd line represents the cutting patn of the
sheet metal scisssrs; the holes are drilled with
the 1g-inch hil. After cutting. the metai tongue is
pulied up and cut off transversely close to the
can. The acjacent cut portions of the can are
bent outward to form the “‘wings’’ which are
inserted into the back of the trap bady. A é-inch

Reprinted from Rose, Transactions of the Kansas Academy of Science, Jan.1974.
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Wire is passed through the holes and mesh then bent, turned and
crimped to make a sturdy joint. The 1id of the can forms the floor
of the next box and droppings and other debris can easily be removed each
time the trap is baited and set. Nesting material, in the form of dried
native grasses, is provided and, if stuffed into the top of the can is
out of the way of the bait. When set on rough ground the ability of
the Fitch-type trap to hold large individuals of small mammal species
is increased by placing a square of wood or roofing material under the
can lid.

By tripling the dimensions, this trap can be adapted for catching
rats, squirrels and small rabbits.

A simple box trap designed for rabbits, opossum, raccoons and
other mammals of comparable size can be made from one inch lumber at
little cost. Materials needed are listed below.

A. 1- 1"x 12"x 35 1/2 No. 2 white pine or other low-cost Tumber
B. 3- 1"x 12"x 38" No. 2 white pine or other low-cost lumber
C. 1- 1"x 2"x 24" No. 2 white pine or other low-cost lumber
D. 2- 1"x 2"x 11" No. 2 white pine or other low-cost lumber
E. 2- 1"x 2"x 13" No. 2 white pine or other low-cost lumber
F. 1-11 1/4"x 14" galvanized sheet metal

G. 2- 1"x 2"x 12" boards or 2-12" shelf brackets

He 1= 1"xl2" dowe ]

I. 1- 14"x 16" 1/2" hail screen

J. 3- 1/4" eye hooks

K. 1-1/4 x 3" bolt with nut

L. 1/4 1b 8 penny box nails

Start by nailing pieces A and B together to form a box so that the
boards are even on one end (Figure 2). Boards D fit on the inside of the
end with one short board, They should be placed about 1/4" from the
end of the box (Figure 3). Pieces E go on the outside of the box to
form a slot between D and E for the trap door F which needs a 1/4" hole
drilled in the center of one end about 1" from the edge.

™

Figure 2 Figure 3



The pieces labeled G are placed in the center of the top of the box so
that there is a 1" space between them. If the shelf brackets are used
the excess can be bent over the sides. The boards can be supported with
3 - 2" 90 corner brackets. A hole for the trip pin should be 1 1/2" in
diameter and 24" from the opening in the center of the top (Figure 4).

24'

/

=

Figure 4

Now drill a 1/4" hole in C on the flat side 18" from one. A
diagram of the triggering assembly is in Figure 5. The dowel trigger
pin has to be notched so that it will hook on the hole drilled in the
top of the trap, shown in Figure 6. The 1/4" eye hooks are used to
attach the dowel to the trigger arm and to fit a wire from the door to
the arm also. Finally take the hail screen and cut the corners so
that it fits over the open end of the trap.

Figure 5

Figure 6 Completed Trap
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To set the trap, raise the door until the slot on the dowel hooks on
the bottom of the top board. To bait, place the bait inside near the
screened end of the trap. As the animal goes for the bait it will hit
the dowel knocking it loose and closing the door.

Specialized traps for gophers and moles and very easy to construct,
a wooden trap is shown below. It's designed so that the gopher or mole
can push its way in but cannot get out. It's important that this trap
is camouflaged by working the dirt around the opening to resemble the
original tunnel. Another less troublesome method is to use a tin can

Mole and Gopher Trap

approximately the same size as the tunnel., It should only be open on
one end so when he crawls in he can't go through but is wedged in and
can't go back. To catch them alive it will be necessary to check the
traps every 4 or 5 hours.

For handling opossum, raccoons or other medium sized mammals a
choke-pole is desirable. These are made from an old mop or broom
handle, with a piece of flexible rubber hose used for the loop. The
use of a choke-pole is discussed under handling technigues.

Choke-Pole
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Handling Small Mammals

Detailed instructions for the handling of wild animals are taken
from an article by Loren Lustig and Emmett Wright published in The
Science Teacher, November 1979, pages 19 and 20 entitled "Small-Mammal
Studies in the Qut-of-Doors."

It is important to realize that working with wild animals involves
a certain risk of injury both, to the animal handler and to the animal.
It is essential that teachers and students be aware of and discuss
safety considerations. Of primary concern is the possiblility of
incurring infectious diseases from wild animals--such as leptospirosis
or rabies. The former refers to several diseases that may be transfer-
red to humans via the urine of infected animals; the use of gloves and
strict sanitary measures at all times--keep hands away from mouth, and
wash them thoroughly after handling an animal--will effectively neutralize
the danger of exposure to leptospirosis. Rabies is rare in terrestrial
the size of or smaller than tree squirrels. The frequency of rabies,
however, is much greater in larger wild mammals, for example, skunks,
raccoons, and foxes.

With the above considerations in mind, we advise that only the
instructor be allowed to handle or interact with animals that are caught
until after they are anesthetized.

In addition, though in using the procedures we recommend it is
unlikely that anyone would be bitten. Should a scratch or bite occur,
thorough cleansing of the wound and a tetanus shot are musts. (Hand-
aids and disinfectant should be carried in the field at all times.)
The person bitten should be taken to the doctor immediately, and the
animal inflicting the wound retained for observation.

The proper handling of any trapped small mammal requires skill and
dexterity. Light pliable leather gloves should be worn by the teacher
to protect his or her hands from scratches. Calm, controlled actions
will minimize the stress involved for both the handler and the animal.
The technique for handling mammals the size of tree squirrels and
smaller is as follows.

First, an interwoven plastic bag (cone-shaped and approximately 60
cm long) should be placed over the mouth of the trap and the slack at
the entrance drawn ocut. This is important because it eliminates any
possibility that the animal will escape. The animal will usually bolt
out of the trap as soon as the door is opened or removed, however, if
prompting is necessary, the handler should remove the trap covering (in
the Soots trap) or open the rear door (in the Sherman trap) and then
simultaneously blow at the animal while prodding it gently with a thin
wooden dowel. Following its entrance in to the bag, the animal should
be grasped firmly, yet gently behind the head and along the forequarters.
This will facilitate examination and further procedures.

Following removal from traps, small mammals can be easily anesthetized
with Metophane (Methoxyflurane), which is available through many
animal hospitals or from local veterinarians. (Check local, state and
or federal regulations concerning its use and obtain proper authorization
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prior to beginning the project.) We have found that this mild, gaseous
anesthetic works especially well for small mammals since deaths due to
over exposure are negligible, even among those animals held in an
unconscious state for long periods of time. The anesthetizing procedure
simply involves placing the animal's head into an appropriate-sized

jar containing Metophane-saturated cotton or gauze, until the animal is
unconscious.

In addition to checking regulations governing use of the anesthesia,
teachers may also want to refer to the book Wildlife Management Techniques
which offers excellent thorough information on the subject.

In handling larger mammals, one must take more care to avoid being
bitten. Mammals such as raccoons and opossums can be easily controlled
with a choke pole. The rubber loop is slipped under the partially opened
door of the trap and guided around the animal's neck before the slack
is drawn out. With this done, the animal can be safely and easily
maneuvered in the trap. The animal may then be injected with 1-1.4
mg/1b of Nembutal (Sodiumpentobarbital) or 5-10 mg/1b of Ketaset
(Ketamine Hydrochloride) to incapacitate it prior to its removal from
the trap. (Again, be sure to check regulations governing use of these
drugs hefore beginning the program.)

Smaller mammals, such as white-footed mice (Peromyscus leucopus),
flying squirrels (Glaucomus volans), rabbits (Sylvilagus sp.), hares
(Lepus sp.), and short-tailed shrews can often be removed from the trap
and examined without the use of an anesthetic. (In this case, however,
students should not be allowed to handle the animals.)

After an animal is anesthetized, students may be allowed to handle
it (provided gloves are worn). When an animal begins to come out of
the anesthesia the teacher should take the animal and put it back
in the cage--or, if more study is desired, administer more anesthesia.
For the protection of animals and humans, animals should always be
allowed to regain total consciousness before being released from the
cage. Then, when releasing the animal, teacher and students should
stand well behind the cage, so that the animal has a clear avenue of
escape.

Keys and Their Use

Keys come in two basic forms. Some are essentially picture books
with either photos or paintings of representative mammals. These are
by far the best for amateur naturalists. The majority of mammals are
very distinct and it's easy to distinguish one species from another.
Audubon and Peterson Field Guides are two of the best and are listed in
the appendix. Most difficulty in identification will arise in naming
the shrews, mice, rats and squirrels. In many of these species there
are subtle differences in coat color or markings which may require a
dichotomous key for precise identification. A few of these keys are
also listed in the appendix. To use a dichotomous key, especially for
mammals is really easy. Each key will begin with two descriptive
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phrases. Merely match the phrase with the animal then follow the
directions to the next pair of phrases and repeat the procedure until
reaching an identify. The nmore scientific the key the more complex
the language, but those generally have a glossary with easy to under-
stand definitions.

Field Notes

When making a collection or doing any type of field work, it is
wise to maintain a field notebook. Include information about locality,
habitat, weather, date, time, conditions and those in the field party.
When a specimen is collected, it should be given a number that fis
recorded in the field notes and on a tag that accompanies the specimen,
Also it's helpful to draw a rough map of the study area in the front of
the field indicating where traps are located, they should also be
numbered. On the specimen's tag put the number of the trap where it
was caught to indicate its habitat. Do not fail to include information
on animals other than mammals encountered in the field.

Preparation of Specimens

This material was written by Ernest S. Booth in his book How to Know
the Mammals published by the Wm. C. Brown Company, Dubugue, Iowa.

The usual way to prepare a mammal for preservation is to skin it,
make and insert an artificial body of cotton, sew it back together, pin
it down on a board, attach the label, let it dry and place it in a
cabinet along with the cleaned skull, clearly labelled as to collection
data, measurements and other essential information. This is then
spoken of as a study skin.and skull. All1 the large museums have
collections prepared this way even though the general public never sees
them. They are not suitable for display, but are ideal for study since
they take up very little space,and can be handled easily and safely.
This is the method to be described in this section.
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SKELETONS

Too little attention hos been directed to the making of mammal
skeletons. Consequently, many lerge coilecticns cre lacking in these,
when they just as well might have them. If collectcrs would cke a
little more time to sgve those specimens which cre ctharwise threwn
away due to spoilage, mcay skeletcns would be preserved. These
need only to be "roughed out,” dried cway {rom ilies, then cleaned
by beetles just as the skulls are clecned. “Houghing out” is merely
skinning cnd removing the internal crgens, and aay larger bits of
ilesh that will come off readily, then cllowing the enimc! to dry with-
out decaying. When dry, it may be clecned by Leetles, then pre-
served in a cardboard box clong with the seme data which is saved
for the skins cnd skulls. Skeletons of the cnimels which are pre-
pared into skins should be saved cs well, if the specimen is some
thing unusual. Museums cre gene:clly desirous cf obicining skele-
tons of even smeller memmels for comperctive study.

PRESERVING IN SOLUTIONS

It is possible to preserve mammals in salutions of several kinds.
Bats mcy be preserved in 70 to 85% gcleshol. While this methed
has been used c great decl in lcrge museums, it is net so good ¢s
the study skin method. [f a large number of bets are czught and
it is impossible to skiz cil of them, the rest shculd be preserved in
85% cleohel

Cn intensive collecting irips it is sometimes impossible to siuil
all the specimens ccught. There is ¢ method whereby the cnimals
may be preserved temporcrily until citer the trip is over, then skinned
at a later time. This process is simple ensugh to use. The cnimal
is jnjected in severcl plcces threughout the scft parts of the body
with embalming fluid (formglin. full strength, § parts: phenol, fuil
strength. melted crysials, 5 zarts: glycerin, 5 parts: wcter 83 parisl
then the entire crnimal is picced in the fluid. Datc must Le recorded
es usucl, and pleced on @ water proof lobel [n one or two months
the gnimal may still be skinned ond mede into a good study skin,
There will be much diificulty in cleening the skull, however. At
best, this method is cn emergency method to be used only when
specimens could not otherwise be saved.

DATA TO RECORD

It is hard for a beginner to understand that a specimen hes no
scientific value without ¢ lcbel. Record keeping is one of the most
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1- ENTIRE STATE

The map shows the different biotic areas of
Kansas. They differ in their geology, plants,
animals, and the amount of rainfall they receive
each year, On the following page is a partial list
of mammals that are faund in Kansas and
beside each name is a number corresponding to
the number of the area of Kansas in which that
animal is found. The following letters
(categories) indicate the types of habitat the
mammal prefers: A. Found in all types of
habitats; B. Animals found primarily in cities
and towns; C. Animals found in or around
houses and buildings inrural areas; D. Found in
woodland situations; E. Found around streams,
ponds or lakes; and F. Found in open fields or
grassiands.

OROBSUIY 0. v 0o rumtiniss o i vt 1 A
Short-tailedShrew ..............cccveul. 2,3A
Least SHrewW ...iciescnivincviinmvavains 1 A
EASHEri MOIR . oo vom v sismummuanins 10,E
LitHe My oS ....ovvivnnmnevinnevvsimves 1 A
CAVEMYOHS ..onmviemiivoni s 4

Keen's Myotis...........ovviviienann 2

PIgistTalE . o oo soemis v i 2.4A
BigBrownBat ...... ... ....iiieeaann, 1A
EVening Bak ..o 2 D
Silver-haired 8at..... .. ...........0..e 1 A
Hoary Bat ...... A R R ARG 1 A

RedBat.. .ot iiinenaanes 1 A
Longseared Bat ....cvmesevsammaenamnmme 4 F
Pallid Bat...oovvvrvrinnrrnceranss R — 4 F
Brazilian Free.tailed Bat ...........cc.... 1 F
Big Free-failedBar............oovevannen 5 F
AFTAGIIG - vnivivwsmm waam s e 2.4A
COMOMAIL . coni v vnnsinmsn s s s smmsne 1 A
Swamp Rabbit ...t 20,E
Black-tailed Jackrakbit ................. 1 F
Gray SQUIrrel .. oo vivin voanravaanansss 2 D
FoX SQUIPFTR] .. v v v svmmmmasas 1 D
WOOHChULK .. sosvumavammmms s s wes s 2 D
Black-tailed PrairieCeg ................ J45F
13-lined Ground Squirrel . ...............n 1 F
Franklin's Ground Squirrel .............. 23F
Eastern Chipmunk ... .......oooiioaoe. 2A.0
Spotted Ground Squirrel ................. 5 F
Southern Flying Squirrel ................ 2 D
PIaINS GOPRBF oo vuns conmswwnnvay ez, 1 F
Plains Pocket Mouse .................... J45F
Silky PocketMouse . .................... 5 F
Kangarod Rat .o wvvemna i smesese i J45F
BRAVErF o i i s S R A 10,F
Northern Grasshopper Mouse ........... 345F
Marvest MOUSE .. cosuusensvaiaioms s was 1 F
BrUSHIAMBUSE. . cxamssmmsere s vesscezm 2 D
COHON RAY . cvsivinmmimeseiiveais s 1 F

Reprinted from Ashton, “A Study Guide to Kansas Mammals".



Wood REF . cocumininn svivinsmindas s 1A
Lemming-MOUSE «oouviinireniernansnenan I F
MUBKERE ivivuvinsvmivivdvi s Ve i 1 E
Vaoies ........... R R R R A S e 1 F
Norway Ral ccooonviicemasesievesmeys 18.C
HOUSE MOUSE ...vvvinennerrecaencranannn 1B.C
Jumping MOUSE ....uvveeiinncnnincaeane- 2 F
Porcupine ...... R R R 45 D
Covol® i i S e S TR e SIS 1 A
Red FOX ..viveicennirenanananceannncanss 1 A
Gray FOX .oveiineaiinincnnnncsnnannnnnns 2 D -
SWitt FOX . nviieiiiiiaiiicinicainiiaianes 3.4,5F
Raccoon ....... frsiesararaterataerenae 10,E
MIDK: .o on s emee isowsme s 1 E
LongtailedWeasel .........cccovvveennnn 1 E
Black-footed Ferret ..................... 3.45F
Badger ........ N P — wwan 1 F
Striped SKUNK . covivimiviavererssaiviis 1 A
SpoHed SKUNK .. .vivniivinciiiiiiinnnans 1 F
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Bobeat.. ..o v s s 1 D
Black-tailed Deer ..............ccoouunn. 3.5 F
White-tailed Deer ...............ccvvnnt. 2,3,4A
Pronghorn Antelope ..............co0u0s 5 F

How to ldentify Mammals

The keys to mammals are designed so that
you can identify mast of the mammais found in
the state. The key is used like a true and false
test. If (1a.) is true, then you ga to the number
listed on the right. If it is false. you ga t¢ {1b.)
and then go ta the number shown. Cantinue to do
this until you reach the staterment that has the
name of the animal. To be sure that you have
correctly icentified the animal, check the list on
page 6. This will [dentify the general range of
the animal and type of habitat. To find out more
about the animal, look the species up in one of
the books listed at the end of this one.

KEY TO THE MAJOR GROUPS OF MAMMALS

1a. Frontlimbdevelopedintowing .......covieveiiirarierinnaniinrnnnneaanan, 1. BATS (Pg. 7)
1b. Claws or hoofsonfront feetorfo@s ......coivrueiiiiiinrasarrrennasnreacans 2
2a. Inner toe (ciosest to bedy) without a nail and thumb-like,
pouch infemales ... ioisivciisn st s s s s VRS e T s 5 QPOSSUM
2h. Alltoeswithnailsorhoofs ... ...coceiiiiiiiiiariienrnenerirorinerenanans 3.
3a. Two hoofs per foot ....... S mme e e SR e R DEER FAMILY
3. Claws on BIFTRY | oooviin s piias i eRRE e SR S R R A £,
4a. Front (incisor) teeth relatively large, flattened and chisei-like,
(2upper & 2 lower), yellow or yeilow-brawn incolor ...................0. 5:
db. Frontteethsmallorabsent ..........ccoivirririiiiininemarieiinemnnnensns .

5a, Two upper front teeth oniy, long-tailed (one-third of bady

length or longer), earsrounded .............

RODENTS (Pg. 8)

5b. Two tiny teeth directiy behind large front upper teeth. Long,
painted ears, short tail {much less than one-third of body

- 1

RABBITS (Pg. 8)

éa. Front teeth absent, upper body covered by bony plate,

pointed snoUt oo v e e
6b. Frontteethpresent ... ..........coiiiiiinnnnns

ARMADILLOS

7a. Frontteeth (incisors) smail, but with fourth teath (canine)
eniarged: not reddish-brown, tail covered with fur; at least

twice as large as a mouse and usually muchlarger .....................
75. Two front teeth relatively large and pincher-like, no canines,

CARNIVORES
(Pg. 10)

larger than a mouse with front feet adapted for digging;

short, sitver-grayfur ........cooveviiiiinan.

............................

SHREWS and
MOLES (Pg. 8)

Reprinted from Ashton, "A Study Guide to Xansas Mammals™,
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KEY TO THE BATS

1a. Wing membrane includes all of thetail ......... SR 2
1b. Wing membrane only includes base of tail (nearest the

BOAYY v vevwivins vasmorva s s s s S S R FREE-TAILED BAT
7a. Small but usually brown in color; membrane befween hind ieg

andtailhasonly afewhairs .......iveecuiiinnmnnrsrnmmranenrceenanennnn LITTLE BROWN
2b. Large bat with wingspan of more than sixinches ..........coovvaineinae,. 3.
3a. Membrane between hind leg and tail with only a few hairs,

all dark brown (COMMON INNOUSES) +..ucieieirninencernrnnaarecesciionns 8IG BROWN BAT
3b. Membrane between leg and tail furry ...... R DL 4,

. Bats red in color with tips of longer hairs white (found

cintrees) ....oeeo.o... R T B e RO R R N A S S & RED BAT

. Large bat, black or dark gray, strongly frosted with

silverywhite .........c.0meiunn P HOARY BAT

G WING MEMBRANE INCLUDES
ALL OF TAIL

EXAMPLE : LiTTLE SROWN BAT

Reprinted from Ashton, “"A Study Guide to Kansas Mammals®™.
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KEY TO THE MOLES AND SHREWS

la. Eyes and ears very small and hard to see; front feet large
and designed for digging ............ R T S S R EASTERN MOLE
1b. Front feet small, eyes are small but present, the
size of 3 mouse or smaller, pointed snout, coloredteeth .................. 2
2a. Much smaller than a mouse, small furry tail, cinnamon
Color ...o.cvvuaan S e e Sy e LEAST SHREW
2b. Mouse size, grayish-black color. very small externalears .................. SHORT-TAILED
SHREW
— ,.— AT T —
= N
) I\.“ 5 Y ‘
- s
- ‘U < . L . v
= %j &,
. g
J—“i‘f’.\_ ) ., w
e
Skull of the leas! shrew — shawn aboul six times actual size.
KEY TO THE RABEBITS
la. Short front legs, ears nearly as long as the length of
the head (nose — back of skull), no blagk tipsonears .................... COTTONTAIL
RABBIT
1b. Ears longer than head length, black-tippedears ............oeviiinnnnann, 2.
2a. Tail withblackontopandrump ........ccuue. o R RN BLACK-TAILED
JACKRABBIT
KEY TO THE RODENTS—THE SQUIRRELS
1a. Tail almostaslongasbody, BUShY ... ...ioiiuiiuininincecaiocnaiennnnn, 2.
2b. Tailone-halfbodylengthorless ... ...c.covivvmnaiinnrrrnenninvannnons . 1
2a. Upper part of animal reddish with black; underside —
= BT T T T FOX SQUIRREL
2b. Dorsai part of animal gray, white behindtheears ........................ .. GRAY SQUIRREL
3a. Animal dark brown, frosted tips on long hairs, short-
legged, 14 inches or more inlength, feetblack ........ccccooiainn, WwOODCHUCK
3b. Head and body less than 1&inchesinlength ... ... ..ccovvveeennonnnnnnannn. 4
4a. Short tail, black on last ane-third, upper back ¢innamon,
undersides whitish (live incolonies) ......c.ocviiiiiiiiiiiiianssrananeanann. BLACK-TAILED
PRAIRIE DOQOG

Reprinted from Ashton, "A Study Guide to Kansas Mammals”,
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4b, Littleornoblackontail o vvuiirin i i it ittt e 5.
sa. Tail bushy, one-third head and body length, gray-brown an

BAEK = vunmomammyaes ST R R R R R FRANKLIN'S

o GROUND SQUIRREL

5b, Taillessthanone-thirdofbodylength ................. ceraes v rraeaenas 8.
4a. Broken lines and stripes from back of head o rump

NUMBering Thirt@en. v virvviscing sy veavinsvinuteys peyaeveoos g TN 13-LINED GROUND

SQUIRREL

FOX $QUIRREL

KEY TO THE RODENTS—MICE

la. Tail withliftleor nehair ........ e aeetteseeetetennanaeeeaan Gernneen 2.
1B TANWHD RBIE  coiviiviirosiovii pav i nvemes o wesiis g o aw e 5 aa s et w i #iv y s 4.
2a. Mouse size; threeinchbody sizeorless ... ..ccvviirivenniecivnerrneannnnn 3.
2b. Body size larger thanthreeinches ............coveeeuuee PR R TN 4,
3a. Calor —grayish on back and belly, tail about same length
as body (found amang buildings ornearby fields) ................. ... ... HOUSE MOQUSE
3b. Color tan above, especialiy on sides, whitish on belly with
tail longerthanbody .........c.cvvvviiinnnn S NG SR JUMPING MOUSE
4a. Tail tlattened, rich brown color, back feet webbed (found
I Or AT OUNG WEBTETY e cm v ssomm e s e e s s SR e L S R A R B MUSKRAT
4D, Tatlrounded .. ..... . .ciiiiiiiiiiiiei ittt iie s 5.
5a. Tail nearly as long as body, body drab brown on back and
belly (found around buildings) .............ccoiaiue. R AR TR NORWAY RAT
5b. Tail thinly furred — half body length, body black, brown
abave, whitlshon belly ..ot aiiinrereiennarenercaaaanss COTTON RAT
4a. Tail almost twice as large as body, large hind feet, bright
brown above, very largeeyes ........ T N S R S SR KANGARCO RAT
éb, Tail less than lengthatheadandbody .......c.coviiiiieneiiaiiiimannrninnes 7.
7a. Tail short, less than cne-third body and headlength ..............ccociuuinl. 8.
7b. Tail one-halfbody length.bigears .........ccviiiiiiiiiiioniiininirnnnaa,s 9.

Reprinted from Ashton, “A Study Guide to Kansas Mammals"”.



Ba. Short legs, body brown, long hair. smallears ... ... ...cvovnniiianainan.
8b. Light brawn above, white onbelly, whitetipontail ... ... ....ooooill.

9a. Tail dark above, light below, big ears and eyes, gray or
tan above, white on belly (found IMWOOAS) -evieiininnresnrenannenns

KEY TO THE CARNIVORES—DOGS

la. Large, 18 pounds or more, long legs,grayortan ...........oiciiaiianes
1b. Lessthantenpounds .............. G R R
7a. Red above, whitean belly, whitetipon 13l cveeirmvreniiiiiiioaian,

2b. Gray on back, red on sides of body and tail, black along
center of tail (eastern woedlands) ............. T e——

KEY TO THE CARNIVORES —WEASELS

la. Tail bushy, short legs, stockybody ...coiviiiviiciiiiiieiiniraiinanenes
1b. Bodysiender .....c.cceevivivmrnrccnssnanneas N esesevasnceeasesearenraan
2a. White stripe on face, short tail. gray or brownonback ..........ccccnenne

b, Allblack and WhitE ....ccviiiinmmaraisrensarmsinsnsrssmses smrananasonns
3a. Black with white cap on head, usually twostripesdownback ............
3b. Black, four narrow zig-zag stripescn back andsides ........cccocvvivnnnn

4a. Rich brown color with white throat patch, slightly bushy
tail (usually around water) ... ......oiverriiinincamnacnernnnnannnas

4b, Brown above, light tan to white on belly, black tipontail ................

S, Pof*rsp SKUNK
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... GRASSHOPPER
MOUSE

... DEER MOUSE

... COYOTE
e
... RED FOX

... GRAY FOX

e 4

... BADGER

cer A

... STRIPED SKUNK
... SPOTTED SKUNK

... LONG-TAILED
WEASEL

Reprinted from Ashton, "A Study Guide to Kansas Mammals”,
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Reprinted from Ashton, "A

Study Guide to Kansas Mammals".
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FIELD EXPERIENCES
THE STUDY
OF
PLANTS
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RATIOHALE:

Qutdoor education is an essential part of any biology education and
an important component of any field study is plant identification. Plants
as a whole are the food sources of every animal on earth. Because plants
are the starting point of all food chains, including man's, it is only
logical that the ability to identify plants would be important. When
identifying plants, not only are names assigned to plants, but the role
of plants also becomes evident. Names originated for plants that we used
for food, clothing, shelter, decoration and other uses. Conservation,
ecology and environment are few of the concepts that can also be dis-

covered by identifying plants.
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INSTRUCTIONAL OBJECTIVES:

Upon completion of this module the student should be able to:
1. Construct a plant press.
2. Press a plant and prepare it for entry into a herbarium.

3. Identify an unknown plant with the use of a key.
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LEARNING ACTIVITIES:

Introductory Activities

1. Read the information in this module.

Application Activities

2. Locate two taxonomic keys to the plants in your area.

3. Make a collection of at least 10 plants and identify them.

Alternative Activities

4, Read "Vascular Plant Families" by James Payne Smith, Jr.
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INTRODUCTION

The driving force behind all animal 1ife is food energy produced by
plants. Because of their importance in sustaining life as we know it,
understanding something about them is important. Identification of par-
ticular plants becomes extremely important when studying the variety and
uses of higher plants. With an increasing world population and the
amount of arable land decreasing, identification of new and old foods is
necessary. Plants can be studied to examine the infinite variety of
flower colors and shapes for their own sake or identify and propogate
economic species. If nothing else, knowing plants can 1ift your spirits
by being able to identify an obscure plant for a friend.

PREPARING FOR FIELD TRIPS

The key to success is careful planning. There are many things to
consider when organizing a field trip. Some are school policy, permis-
sion from supervisors, teacher 1iability, acquiring transportation,
class time or extended trip, safety precautions and cost. They have
1ittle to do with plants, but are an important part of any field trip.
Here are some questions that should be asked before going on a field trip.

1. What are the objectives of this trip?
2. How much time is available or needed?
3. Will transportation be necessary?
4. Where should this trip be taken?
5. When is the best time to go?
6. What kind of equipment will be necessary?
The answers to these questions will determine the type of field trip
and establish an outline for the purposes of the trip. From this you will

be able to evaluate the benefits the students will receive from this type
of experience.

CONDUCTING THE FIELD TRIP

There are probably as many ways to conduct field trips for plants as
there are teachers. Some activities assigned to facilitate the study of
plants are comparing the textures of different plants, leaf shapes, flower
shapes and colors, and making up your own names to plants. Games have
been created to organize these activities and have such names as the
Blindfolded Botanist, The Twig Game, A Plant Identification Game, and
Claim It, Name It. Information on these games can be found by locating
them through the 1ist of references. Most of these games are K-12, but
could be upgraded. For older students a formal collection of plants is
recommended.
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When going to the field during a school year, the spring and early
fall are best. In the continental U.S. many plants flower in the spring
and summer, so fall and winter are not recommended. However, if an in-
structor is willing to go to the effort to locate keys to winter character-
istics, a person can identify most trees and shrubs. But flowering plants
of spring are more interesting to students plus being easier to identify.

Choosing a place to collect depends on the plants. There are two
categories of plants to consider, cultivated and wild plants. In most
cases it's better to identify wild plants because cultivated plants are
usually found in someone's flower bed. Many cultivated plants that have
gone wild are included in the keys for wild plants. Most wild plants are
considered weeds so few people complain about digging them up. Any yard
or lawn will have many different species in them, so school yards and
piaying fields are useable. Other places are along railroad tracks,
roadside ditches, alleys, vacant lots, etc. Wherever you plan on collect-
ing plants, it's best to ask permission because for proper identification,
it's necessary to dig up a plant or cut off part of it.

Plant collecting trips are extremely easy to conduct. Once you have
selected a site and have managed to get the group there, it's merely a
matter of combing the area looking for flowering plants. The only equip-
ment necessary for collection is some plastic bags, notebook, Tabeling
tags, a digging tool and a knife. When the students are collecting plants,
instruct them to leave some plants from a population to repopulate the
area. Also after the ground has been disturbed, be sure to replace the
dirt and any rocks that have been moved to preserve the natural state as
much as possible. Directions on collecting plants are included in the
section on herbariums.

PLANT IDENTIFICATION

Introduction

Identification of plants can be difficult and frustrating at times
due to the complexity of plants and the special terminology developed to
describe them. There is, however, some basic knowledge that a person
will need to begin the identification of plants. In the long run, prac-
tice in using the material is the most important.

Basic Terminology

Plants are grouped into families, genera and species. An example
of this is the common dandelion which belongs to the family Compositae,
the genus Taraxacum, and the species laevigatum. T. laevigatum is only
one species of dandelion of which there are many. After identifying a
few plants, go back and study the family characteristics. Floral struc-
tures for families are constant for the most part. By dissecting a
flower and determining its structure, you can piace it in a family. An
example is the family Cruciferae. Flowers in this family are actino-
morphic, have 4 short stamens and 2 long stamens, 2 locules in the ovary,
are rarely stipitate and the fruit is a silique.




The best method to use when learning terms is to pick a plant that
you have a common name for. Select a key that has that plant in it,
then go through the key using the plant's characteristics to identify
it. To learn the characteristics, go to the glossary for definitions
and descriptions of each term.

USING A KEY

Some keys will have directions on how to use them somewhere in the
book, so be sure to read over the instructions. Even experienced persons
should read over these descriptions to familiarize themselves with the
general working of that key. Before selecting a key it's wise to talk to
a plant specialist in your area and have them recommend a key for that
region. HMost detailed keys will have to be specially ordered. Some
books on plants cover wide regions of plants such as spring flowers of the
Rocky Mountains, or the trees of North America. A Tisting of some of the
more commercially accessable books on wild plants is in the appendix.
Many of these keys group plants by flower color or families and provide
drawings or pictures for matching purposes. However, in the realm of
scientific plant taxonomy and positive identification, a dichotomous key
is used.

A dichotomous key is a two directional work based on the descriptive
characteristics of plant group and individuals. The first step in naming
a piant is to determine the namne of the family to which it belongs. Most
keys begin with a key to the families. An example of the first step to
using a dichotomous key is given below. Compare your plant to these
descriptions.

1. Trees, shrubs, or woody vines, woody at least in the lower
270 1o 1 =3 2

1. Herbaceuous, i.e., non-woody plants (including water plants
RV 1 1 =3 102

2. Leaves scale-like, needle-like, or awl-shaped, very
NATrYoW; MOSTlY EVETrGreeN siusss pomrmvme s a5y 58 SEwEREEE LR35 5 %5 3

2. Leaves flat and 3/16" (5mm) or more broad, mostly
falling in ‘the autumn (deciduous leessssvvisssmmimsasssgsnis 4

Notice that the numbers are in pairs. For instance, your plant will
go into either the first "1" or the second "1". If your plant fits the
description of the first "1", you would go to number 2; if the second "1",
you would go to 102. If you decided your plant is described by the second
2, the key will guide you to 4. From either of these you continue until
you find the name of the family tc which the plant belongs, or as far as
there are two or more numbers to choose. If the description does nct
entirely agree with your plant, you should start again at the beginning
of the key, for you have probably made a mistake.

160



161

This procedure is followed through the key which will begin by keying
your plant to a particular family. Tne key for the family follows the
same procedures of the dichotomous key. The family key will identify the
genus and a key of the genus will identify the species. Generally, a brief
description of the plant is given with major characteristics and geographic
range.

PLANT EXAMINATION

When collecting plants it's helpful to collect a few extra flowers
for examination. Many keys include flower descriptions as part of the
identification process. First determine the number of sepals, petals,
stamens and dissect the gynoecium to find the number of carpels. Also
determine whether the petals and sepals are united or separate. The
dichotomous descriptions will indicate what to look for on your plant.
If only pressed flowers are available, moisten them with a little soapy
water.

HERBARIUMS

The collection and preservation of plants especially for reference
collections requires some specific guidelines. Some instructions on the
collection and preparation of plants for a permanent collection are
given below.

1. Plants to be placed in a permanent collecticn should be pressed
in the field or placed in a plastic bag which will retain their
freshness. Plants that are allowed to wilt before they are
pressed make poor specimens for comparison with newly collected
plants. As plants are collected, it's wise to add a note with
the date, location and habitat, since it's nearly impossible
to remember later.

2. Ail collected specimens should fit in a folded newspaper sheet.
A single page is usually enough. Place the plant on % of the
page and fold it as snown in the illustration. Longer specimens

\“lr“)“"/ () (c)
may be folded in an accordian fasaion (/\ﬁvﬂuﬂ/\ No plant
parts suould stick out of the newspaper since this is the correct
size for mounting specimens on an nerpbarium sheet. If a large
specimen is collected whicn wili nct Togically fit on one sheet,
do nct hesicate o use two or riore sheets. Be certain that you
number the sheets from tops to roots.
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U0 10T place more than one species from one ccllecting site
in tue folded newspapcer sneet. Use cunly one siieet of news-
paper per collection. Iewspapers can easily be tcru into
separate sheets.

Collect sufficient individual plants (of tnhe smaller forms)
1o niake a gcod herbarium specimen. Enough specinens should
be used to fill half a page.

AS you are collecting, if possible, collect a few extra flowers
for dissection use in your identification. Ultimately, the
extra flowers will be discarded.

When pressing the plants, place a sheet of blotter paper or
cardboard on either siae of the folded newspaper containing
the plant specimen. When using blotters, use a cardboard
divider after each 8 or 10 specimens. Blotters or cardboard
should be changed at least every 24 nours for the first 3 or
4 days. After that they should be changed as necessary until
the plants are dry. Spread the blotters out individually on
a table or some other space. They should dry within a short
time and will De ready for re-use.

At the end of 12 to 24 hours after the plant has been pressed,
it should be examined. At this time you may have an oppor-
tunity to straignten the leaves, flowers, etc. Arrange the
leaves in such a way that some have the ventral surface upward
wnile otners show the dorsal surface.

For all annual plants, root systems should be included. MWash
the dirt from tue roots befcre pressing the plant. For peren-
nial plants, collect enough of the underground parts (roots,
rnizomes, etc.) to enable you or anyone else to tell at a glance
that the plant is a perennial. In the case of woody plants--
trees, shrubs, bushes and vines, this is not necessary since
tney are obviously perennials. A branch with leaves, flowers

or fruits is sufficient.

Make notes on the exact locality, habitat, and date of collec-
tion. Incluae any other notes that might be useful to you

(or future viewer{. The color of some petals either fade or
darken in the press, so it's often useful to note the exact
color of the fresh flowers. Notes on abundance are useful.

In the case of parasites, the host plant should be identified
whenever possible.

Laveling each specimen is very important for keeping accurate
records. Tne following is an exanple of a label used in an
herbarium.
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HERBARIUi

No. » 19
Family
Scientific Name
Locality
Habitat
Remarks
Collected by ~o.

be careful to prepare labels after the plants are dried so as
not to ruin them. Humber your specimens in sequence as they
are collected. If you plan to continue through the years, you
may wish to record these in a bound notebook of some sort. The
specimens may be numbered 1, 2, 3, 4, etc. or 80-1, 80-2, 80-3,
etc. If you use the latter, then the next year you would use
81-1, 81-2, etc. Note personal collection numbers are put in
the lower right hand coriner. The number in the upper left is
the herbarium number for the permanent collection. Use blue

or black ink to prepare your labels. Print as large and as
legible as possible, but small enough to include everything.

Be certain to include the authority on all scientific names.
For dates, use month/day/year. As plants are first placed in
the newspapers, you may write the information required on the
edge of the newspaper. This may be transferred to the herbarium
label at a later time.

Specimens to be maintained in a permanent collection should ul-
timately be glued to 12" x 16" white paper (you can purchase
herbarium sheets) with the label in the lower right hand cor-
ner. ost prufessional herbariums place species of one genus

in the same folder. Arrangement of your herbarium is up to

you, but many collections are arranged alpnabetically by families
with the genera of each family also arranged alphabetically.

Any collection of plants kept for any length of time should have
a pesticide in the storage cabinet to kill parasites.

A novel approach to plant collections was designed by Roth. He
devised a miniaturized plant press and herbarium using 3x5 or larger cards

and file.

Instead of the larger herbarium sheets, pressed flowers and

leaves were pasted on 3x5 cards with the family, genus, and species
written across the top and other useful information written on the back.
Then the card was covered with plastic for protection and arranged in

the card file. This kind of herbarium is portable and would be excellent
as a personal collection or for a school that has little space.



EQUIPMENT

The anount of equipment needed for collecting, identifying and
preserving plants is very small. All that is needed is a plant press,
a digginy tool, knife and some kind of magnification. A digging tool
is used to extract roots and other underground parts from the ground.
Garden trowels, knives, tire tools, and many others can be used. Leave
it to each person to find his or her own tool. A knife for cutting
limbs from trees and dissecting flowers can be of any type, the only
requirement is that it be sharp. Magnifying lenses for examining plant
parts is necessary for smaller plants. The type necessary can vary,
any type of nand held lens will work and need only be around 10X power.
Stereoscopes found in most biology departments are excellent.

Plant presses would probably be the most expensive if you were to
order one for each student from a biological supply company. But it's
very cheap and very easy to make a plant press. Any scrap boards or
plywood roughly 14" x 16" and 1/2"-3/4" thick will work. Cardboard
can be substituted for blotter and heavy objects placed on top can be
used in place of straps. If nothing else is available, place the news-
paper sheets between the pages of old catablogs weighted with heavy
objects. Blotters may also be cut from rolls of building felt (dead-
ening) that is without asphalt.

Keys can be an expensive item, especially if more than one copy is
needed. In many cases it will be possible to get a school library to
purchase several volumes.
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Appendix

Brockman and others, "A Guide to Field Identification: Trees of North
America." Golden Press, Western Publishing Company, Inc., Racine,
Wisconsin 1968.

Peterson, Lee. "A Field Guide to Edible Wild Plants of Eastern and
Central North America." Houghton Mifflin Company, Boston, Mass.
1977.

Brooks, R. F., "Vascular Plants New to the State of Kansas in New Record
of Fauna and Flora of Kansas for 1975." State Biological Survey of
Kansas, Lawrence, Kansas 1976.

Stephens, H. A. "Trees, Shrubs and Woody Vines in Kansas."” University
of Kansas Press, Lawrence, Kansas 1969.

Dana, W. S., "How to Know the Wild Flowers.", Dover Publications Inc., New
York 1963.

Niering, W. A., "The Audubon Society Field Guide to North American Wild-
flowers Eastern REgion." Alfred A. Knopf, New York 1979.

Spellenberg, R.; "The Audubon Society Field Guide to North American
Wildflowers Western Region." Alfred A. Knopf, New York 1979.

Little, E. L.; "The Audubon Society Field Guide to North American Trees
Eastern Region." Alfred A. Knopf, New York 1979.

Little, E.L.; "The Audubon Society Field Guide to North American Trees
Western Region." Alfred A. Knopf, New York 1979.

Bare, J. E.; "Wildflowers and Weeds of Kansas." The Regents Press of
Kansas, Lawrence, Kansas 1979.

Ruggerio, M. A.; "“Spotters Guide to Wildflowers of North America."
HMayflower Books, New York 1979.

Angier, B.; "Field Guide to Edible Wild Plants." Stackpole Books,
Harrisburg, Pennsylvania, 1974.

Owensby, C. E.; "Prairie Wildflowers." Iowa State University Press,
Ames, Jowa 1980.
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Glossary

acaulescent - becoming stemless, stemless or apparently so; stem
often subterrain.

--aceae - placed at the end of a name indicating family.
actinomorphic - (ray shaped) a flower in which the perianth parts
are essentially the same size, shape and texture within a series,
and which radiate from the flower.

--ae - placed at the end of a name indicating tribe.

--ales - placed at the end of a name indicating order.

aerial - growing in the air, rather than the soil.

alternate - the leaf arrangement characterized by a single leaf per
node.

androecium - (male & house) the floral series lying between the corolla
and the gynoecium; the collective term for the stamens of a flower.

anther - the sporogencus portion or pollen-bearing part of the stamen.
annual - living for a single growing season.

apetalous - (without & flower leaf) said of a flower which lacks a
corolla.

apocarpous - the condition of the gynoecium in which the carpels are
separate from one another.

arborescent - tree-like, the trunk relatively short.

biennial - 1iving for two growing seasons.

blade - the flattened expanded portion of a leaf or petal.

bulb - a subterranean plant structure consisting of a series of over-
lapping leaf bases inserted on a much reduced stem axis, as in the

onion.

calyx - the outermost of the four floral series, the sepals
collectively.

carpel - the ovule-bearing structure of a flower, therefore, the
basic unit of the gynoecium; generally thought to be homologous
with a megasporophyll.

caulescent - a stalk, bearing an evident aerial stem.
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complete-filled - a flower with all four floral series; a floral
series consists of a calyx, corolla, androecium and gynoecium.

compound leaf - a leaf composed of two or more leaflets.
cordate - heart shaped.

corm - a dense, underground vertical stem with dry papery leaf
bases.

corolla - the floral series lying between the calyx and the andro-
ecium; composed of petals, it is typically white or brightly colored.

deciduous - falling from the plant at the end of a season.

decumbent - applied to stems which lie on the ground, but whose ends
are upturned.

deltoid - triangular in shape.

dioecious - having staminate and pistillate flowers on separate plants
of a species; the term is best applied to species, never to indi-
vidual flowers.

entire - leaf edge which lacks marginal features such as teeth, spines,
etc.

epigyny - the condition of a flower in which the ovary is below
(inferior to) the points of insertion of the androecium and the
perianth.

epipetalous - inserted upon the petals or corolla, applied partic-
ularly to stamens arising from these structures.

filament - the stalk which supports the anther in a stamen.
fruticose - shrub-1ike with more than one major stem.

gyncecium - the innermost of the four floral series; the collective
term for the carpels; the female portion of the flower.

hypogynous - the condition of the flower in which the insertion of the
perianth and androecium is below that of the gynoecium.

imperfect - unisexual; a flower which bears either stamens or car-
pels, but not both.

incomplete - lacking any of the four floral series.

inflorescence - the arrangement of flowers on a floral axis; also
used to designate the sequence of flowering within a flower cluster.

internode - the portion of the stem between two successive nodes.
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liana - a woody climber with elongate, flexible, non-self supporting
stems.

monoeciuos - having staminate and pistaillate flowers on the same
plant; note the term is not synonymous with imperfect and should
never be applied to individual flowers.

node - the point or region on a stem where one or more leaves are
borne.

ovary - the lower swollen portion of the gynoecium which contains
the ovules.

ovule - the structure within the ovary which, after fertilization,
will become the seed; a young seed.

pedicel - the stalk which supports a single flower; pedicellate,
having a pedicel.

perennial - a plant which lives for three or more years, often flower-
ing and fruiting repeatedly.

perfect - bisexual; having both stamens and carpels in the same
flower.

perianth - the calyx and corolla collectively.

perigynous - a flower whose gynoecium sits within an open cup-like
to tubular hypanthium, the distinct portions of sepals, petals, and
stamens arising from its edge.

petal - a component part of the corolla.

p?ticle - the leaf stalk; the portion of a leaf which supports the
blade.

petiolule - the stalk of a leaflet.
pinnate - with leaflets arranged on both sides of a common axis.

pistil - a component of the gynoecium, consisting of a single stigma,
style and placenta.

polypetalous - having a corolla of separate petals.
pubescence - a general term for hairiness.
rachis - the axis of an inflorescence of a pinnately compound leaf.

receptacle - the expanded apex of the pedicel upon which the flower
series are inserted.

rhizome - an underground horizontal stem which bears reduced scaly
leaves.
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sepal - one of the component parts of the calyx.
serrate - having sharp forward pointed teeth, as on a leaf margin.

sessile - without a stalk; seated directly on the supporting structure
or substrate.

silique - (a pod) the elongate bicarpellate, longitudinally dihescent
fruit of the Cruciferae.

stamen - the basic unit of the androecium; the pollen-producing organ
of the flower.

stipule - an appendage, usually seen as paired structures, inserted
at the base of the petiole; stipules are part of the leaf and not
bracts.

superior - above or on top of, as in the superior ovary which is
inserted above the points of insertion of the perianth and androecium.

tuber - a swollen underground stem tip, as in the Irish Potato.

vine - herbaceous plants with elongated, flexible, non-self-supporting
stems; see also liana.
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Instructioral todule Zvzluation Form

FURPOSZ: 3Selow are listed the objectives set for instructional modules on field
cxperiences in naturzl nistory developed to provide bacxgrouncd infermation for
secondary teachers on cenducting natural history fileld studies, In an attempi to
determine the valldity of thece modules this survey is being conducted io evzlu-
ate the uszefullness of these zaterizls,

Flease £i11 in the following information.. rodule

Check one:  Fractising teacher Potential teacher

For the followinz questlions recpond to each ltem by indicating zgreereni or dis-
agreement with the statezent by, cizcling 5 1f there is strong ag=cexzent, & i
there 1s agreenent, 3 if there are neuirzl f{eelings, 2 if there is disagreenent,
and 1 if there iz sirong diszgreemeat,’
5 s ' 3 2 1

! 1 U 1 1
strong agreement azreezert neuttal dlsagreement  sirong disagTeenent

1, dedule rztionale -or purpose was expressed clearly? 54321
2, Terminolory is appropriate for secondary teachers? s5k321
3., Lefinitions arec rrovided were needed? 54321
L, Goals and objeciives are appropriaie for subject matter? 54321
5. Ferformance levels are clearly defined and obtainable? 54321
6. Conditions for perfarzance of activities are defined? s5321
7. iinizun acheivement levels are clearly outlined? 54321
8. Centent is princizally ccgnitive in nature? 54321
9. -Sufficient inferzetion is provided io complete objectives? s4321
10, Sufficient Information 1z provided to orgznize a {leld ixip? ska321
11. Collection techniques are zdequately explained? 54321
12. Proper usze of equipment is thoroughly denonsiraied? sk321
13. Llocating or coasiructing equiprent is dencnstrzted coapletely? 5321
14, Use of chemicals for ki1li=~ and presexvation is well defined? 5&321
15. Alds for ideatifying locel plants ané anirmals are sufficient? 54321
16, The use of ideatificaticn keys or field gulzles is well defined? 54321

17. Hethods of observing and recording datia outlined completely? sk321
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In order to obtain a broader range of comments regarding the usefull-

ness of these modules your responses to the following questions with extend-

ed comments will be useful ..

i.

2.

3-

k.

5.

Is this module something you would use when preparing a field trip?
Explain.

What part of this module would you be most likely to use? Why.

Is there one part that you would like to see expanded? How?

Is there any information you feel should be added to this module?

Are there other topics on field biology you feel should be added to
this series?
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ABSTRACT

This report contains comments from in-service teachers, pre-service
teachers and graduate students in education on the quality of instructional
modules in field biology. These modules were designed to provide basic
information on conducting field trips, observation and data collection,
collection and preservation of specimens and aids in identificatiom for
pre-service teachers. Modules evaluated covered the subjects of birds,
fish, herps, insects, mammals and plants. The modules were found to contain
all the information set forth by their objectives but were weak in two areas.
One was in the selection of instructional objectives which were not
necessarily valid for pre-service teachers. The second weak point was in
providing identification keys to the common plants and animals of Kansas.
Overall acceptance of these materials was high with nearly all persons
surveyed indicating they would use this type of information, provided they

are corrected and expanded to include keys to plants and animals of Kansas.





