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5 +eacherts quide, and accompanying set of 24
activity packers, is desianed *c¢ direct oudoor learning experiences
by studentq. Information is collected) and ther shared in large group
classroom discussion. The 24 activity packe*s are divided into

T devels: Level T is recommended for orades 4-6 and Level II for grades

7=12. Bach guide iz a comrlete Jescription of an investigation
involving &n environmental tonic or issue., Each activity quide
includes a syropsis, environmen+tal aoals, background, purpose,
objectives, materials needed, introduction, and activity descriptior.
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OUR PURPOSE

We would like to share our land and wildlife with you.
The U § Fish and Wildlife Service can introduce you 1o
study locations and teaching services which will
sttmulate your students They can help make your
teaching easier

There are several ways to learn from a natural resource
through recreation, photography. poetic expression,
tishing. or eating wild foods But to bring the use of
natural resources closer to ciassroom teaching, we have
devoted these outdoor investigation suggestions to the
PROCESS OF INFORMATION GATHERING

You already have the teaching skills necessary to
organize student activities. Students will do their own
investigations, use skills and concepts which are
common to many school subject areas.

Your work of teaching will be easier. Simple prepara-
tion and skill practice for students before the investiga-
tion will relieve you of constant ‘‘on-the-spot'" leader-
ship. Greater stimulation and involvement will motivate
your students to increased attention and learning.
Enthusiasm spills over to other work in your classroom.
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The Service can help match cutdoor classroom sites to
you and your students' needs. Although many of the
activity guides have been developed for use on Service
lands, they can be used in many kinds of cutdoor loca-
tions if you are unable to make use of a wildlife refuge
or fish hatchery. With these activity materials and the
related study location, you are prepared to give your
students an enjoyabie and rewarding environmental
experience.

Service people are relaxed and informal, although
serious about the importance of the environment. Ex-
plain your teaching resource needs and discuss what
can be provided for your students. You will find that the
working relationship is as enjoyable as the natural re-
sources from which your students will learn.
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OUTDOOR

CLASSROOM GUIDES

e WHAT ARE THEY?

Each gquide is a complete description of an investigation involving an environmental
topic or 1ssue. Two levels have been developed: Level | 1s recommended for grades
4-6 and Level | for grades 7-12 The conceptual information and process skills in
the quides are common to teaching programs in other arees. Most guides can be
vivrpleted 1n one day or less

¢ WHAT'S THEIR PURPQOSE?

The quides provide direct outdoor learning experiences. Information coliected by
smalt qroups or teams is shared and becomes the basis for large group discussion
and anterpretation. This process can help develop learning skills and increase
snderstanding These oxperiences can lead 'o a positive attitude toward o
envaranmaent
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¢« HOW ARE THEY USED? .
- : . lowlng for Iarge group discusston and decjsion making. _
- The guides are developed so that data collection is  However, It Is also possible to usé thé guides for.small |
carried out by small groups or tearns. The aataarethen  group or indepéndent projects. Most guldes are writtén.
_ pooled and interpreted by the entire group or class. for an outdoor site, some are best accomplished at @
9 This process can involve everyone in all phases of the  wildlife refuge or fish hatchery, but more can take place....
investigation, providing for multiple data input and al-  ‘on nearby sites such as a schoolyard, vacant lot or park

-

* OUTDOOR CLASSROOM GUIDE TITLES

LEVEL\  /LEVEL)

1. Plants and Places | 9. Deer Food Survey
' 2. Water Fiow and lmpoundmeﬁt B 10. Water Quallty Analysis
. . _ %
3. A Population of Pocket Gophers - '-1 11. Public Use of Public Land
4. Insects and Plants | 14, Foreign Language
5. Snow Temperatures ) ' | . | | 15. Waterfow! Nest Structures
6. Snow Depth and Snow Malt : _ | 16. Fire Ecology .
7. Social History Cemetery Study 18. Wetlands and Wildlife
8. Old Ponds and Yuur;g Ponds . | 19. Fish éopulations
12. Wildlite/Wildiands Photography B 20. Public Su;vey
13. Careers ' ) | 22. Farming and Wildlife ‘
17. Muskrats S . 23. Redwinged Blackbird
21, Fiéh Hatcheries . 24. Endangered Species: Mystery Birds .
’ Levetl | — recommended tor grades 4-6 T Level Il — recommended for grades 7-12




SYNOPSIS:
« A brief descrif a
_the activity. pti?ﬂ, i

Environmental .S, Fishand
Education Guide Wildlife Service

semi-natural s'weedy'

INSECTS AND PLANTS o 9608 foundina

tn this activity studants gain some area with those found In alawn. They

understanding of the link between collect and display sunples of each.

plant diversity and (ns y by \

comparing the variety of plants and in-
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PURPOSE:

This section identifies
general areas of in-
formation and skills
contained In the
investigation.

OBJECTIVES: '

Activity goals achiev-
able by the student

who participates inthe
investigation. .o

MATERIALS

Rsoumemems

A list of equipment
and supplies neces-
sary to comptete the
investigation.

e,

cusslon o supporting hformation re: P
to the general content of the activily.. . x

Ty - . 4 . . I . . ot - )
2 e . S
O

guidetines for publicia

and management -
soina reagonable ipatance't wilh the

en\i’ifonmenta‘ o -if cltlzeng_ﬁﬁg v;\ug In ;hg:e_ prac‘_t!_gg.‘..
-1and and with other \“?»Dtb_erwl_‘sem . o S ,- o e
""" - background -

- )
goals ‘

' . will notsurvive. - .

Every citizen’s decision, or tack of . ) AR

Jdecision, in some way detarmines the Service programs help peopte to {earn

uss and the future of publi fands. about tand and wildlite, involve them.: __— .. o <l
seives in interactions with the natural “Did you ger wondeér why there are 80 .
world, and enrich themselves through = ~Tnany difterant kinds of thegame . -
that strange agathetis joy which can be thing? Thereare numerous kinds of o
experienced In tha midst of a witd en- tiys, beetles, worms, algae, bacteria,.
vironmenl. Besides thase, the Service  trees, anakes, frogs. fishes, birds and
atterapts to make it§ lands a mode! of mammals. ST e
environmental management. '

Maintaming environmental Harmony Is.
acrisigcnnearn of tha Servica. Man
must continue t live in the world in

The U.S. Fishand Wiidtite Service Is
this Nation's onty federal land
managemant agency solely responsible
for tish and wildlife. 1t is tha Servica’s
petiet that through education and
direct experience, citizens can gainin-
tormation, understanding and atti-
tudes that wilt support wise u3e ot
public 1ands. ‘ .

{t may seam that anirmals of the same

Kkind, such 88 sparrows, all pehave

‘Quuatlity and harmony will reriain a pait
about the same way. This Is not true..

of the enviranment and remain the

/ | - .
| Insects and S L
plants | L

———

A. Purpose; This activity will acqualint {nivodustion diversity.

students with=-
1. The variety of pianis and Insects
that exists (n semi-natural “weedy''
area.

_ The variety of plants and Insects
that exist3 ona lawn.

On alocal scaie the concept of divarsity  Bafore You Bngin

can ba studied and understood by , )
students. This activity suggests away Each student can makaanet, or it
to compare an unmanaged, weedy students withbe working [n teams ot
roadside with its ptant and Insect life two-they might make one net for each

- and a managed and manicured l1awn palr. (See iilustration.) Follow this.
4. Away to collect display, end with i1s lack: of ptant and ingect proceduse: P

compare gamples of plants and insects. ) : ‘

4. The construction of an insact net.

B. Objectives. During this astivity
. students will=—

1, Compare an area where plantsand

insects are diverse with an area where

thoy are not.

COAT HANGER

2. Maka inferences about what causes’
this diversity.

3. Make a display of plants andinsects /
1o lilust-ate the concept of diversity.

C. Agtivity raquirements: Each
student, or pair of students, will

LASH WITH WIRE '

nead— -
1. Materialsto make an insect net: A
broom handie o7 equivalent, panty : ) THHEAD OR S'FBlNG

hose. c0at hanger. pilers, needie and P

thread, extra wire.
2. Killing Jars: baby food |ars with
caps.cotton soakd in tingernall polish ‘i
remover of alcahol. >

3. Grocgry bagto contain plants.

PANTYHOSE -

’

stitch with needio and thread;
- knot one teg tightly at the very top
and cut it off below the knot;
o knot the other legat the knee of

f o Rumove the etastic waistband from
the pantyhose:

o bend the coat hanger into acircie of
at least 10 inches in diameter, and
twist the ends uround each other
gaourely; )

o toid tho upper edge of the ose over
thecircle at least 1 inch and whip

‘The class will nead—

1. Lzrge pleces ot white paper for
displaying insects and plants.

2. whito giue.

below: R
o lash the twisted ehds of the coal -
hanger to the broom handte (or stick)
with anextfé lengih of wire. ks

=
J B

3. Feit-tipped markers. -
4. Golcan Saries on Ingacts.

! ’ . '. A _I- ) l

- e INTRODUCTION: __
‘ A discussion of information :

9 velated directiyto the activity with

-« guggestions for assistance, if needed.

T PR
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" \When one obaérves ditterent specigs of .

" gparrows, itis discoverad that each
species hehaves ditterently than the
glhars W may difler in whan and what
il gings; what, when and how it eats,
whan and how it neats: how it fiysand
walks; elc.

Because of the diversity of ptant and
-animal lite in the enviranment. each
species of spareaw has been abteto
put togather »a untque composiie ot
pehaviors or niehe. Since tho niche of
gach species of sparrow i unique,
sparrows of ditferent spacies are not

. competing directly with each other.
Thig allows several different kincs of

. sparrows {0 hive in the same place.

e e s e e @ T 1 et . am st

planning the Aclivity

Locate two areas to compare withong
another; one managed by people and
one unmanaged. weedy, and large
enough to dliow the class ta werk in
teams of tao with plenty of space for
eacn teamn. An undisturbed roadsicie or
railroad right-of-wuy ar€ good possibil-
ities. The managed area mighthe a
grassy ared of the schoul grounds.

In order that compansons between the
twoareas be accuraty, the class should
decide how many sweeps with their net
each team witl rake in oach of the two
arens (4 or Ssweepsis suggested). De-
cice. toa, how much time wiil be spent

' A A
= ﬂ '!". Ny

And so it is with most animai life — @ v
diverse anvironme
itfe atinws for adi
Diversity then, ¢
fabric o interrelationships among the
environment, plants and animals. This
fanric Is both {lexible and durable.

he face of disaster caused by
fires of hurricanes, some ut.
ins to begtn again.

varse animat life,
eales a complex

the tabric rerna

any things c

sorn and whea
had on prairie an
may help angwer

g9 %

nt with diverse plant

an atfect the natural.
the environtngnt. Modern
has turned the diverse

te Into a domestic prairie of
1. What effects has this
imal tite? This activity
this question,

1o0king on the

{5-10ts suggested).
Activity Description

wWhen the class
arca, assign eac

arrives at theyg_e_es!y_,,____]’he procedure can pe repeated when - ———
h team,to a generous the class moves to the schoot lawn,
should cottect one

agreed ugon num

gilfsrent tevel

ground in eacharea tor each time, Next examine the ground
{s (5 minutes is suggest: for crawling insects, and cotiect them
decide how many for the length of time agreed upon.
differont piants to collect at each area Transfer all insects to kitting jars, and

mark the jars with team namés and lo-
cation. Leave the ingects in the jars for
at leastan hour. :

Here, ail sweeps will have to be made
5 or 10 plants, pick at grasstop level. Spend the same

t ground level, ptace them amount of lime coltecting crawiing in-
d mark the bag with thewr "sests, Again, transfer to kitling jars
they should make the
per of sweeps with
areful to sweepat a different kinds. Perhaps students will
and a different place have tocollect 5 to 10 grass plants. '

— |
[ ~

and mark the jars. In colletting plants.
it rnay be impossible {0 1pcate 510 10

 ACTIVITY
~ DESCRIPTION:

.. The Investigation is

. described in enough
detail so that the user ..
can follow the proced- - '
ure step-by-step. If
pre-activity planning .
is necessary, that pro- -
cess is-also described

_ here, Brief intro-
ductory activities may
also be included.




ERIC | : ) :

" T 10 ' Co-




i

AT T )

ary

Usslon

N80 Gussion g
OUs wayg Includag,
tand, '
Using the arg With thig Visualizgtion o diversity jp, -
. front of the « 8lude; £an bagin i -
\ Back jn the claggy M, make ¢ o larg ask themsy/yeg somg Questions:
display : Ong pf Managag . '
Plantg ynqg Insecig, and one Which r¢d shows mere ingget
Managad areq Plants any Insagty : diversjyy, plant divgrgy ?
' Cover 0 tablgs ( € for aagh & ) Whatcould attract Insects tg &n
With whit Paper, ang draw tolumng area? g jp Variptyy Plamheioht ang
\ the paper a5 Hius.rateg on the Dy lzay lant eolgry Might it be ¢ d
N Sheet, it win not © necessary 4o, kn Supply» Sheltcr?, SMporature? o
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. — om the gam 4. Cultivateg Fower garggn havey A ulpmigny for YOUF use, o,
fikid of caz 88rvationg and 'u%hgli"}f% '
This p 0Cess couid pg nilawes fipgy |, il it YOUr local U g, 8
0 indivigy, ! teams ang 'y group gis. lifa Seryfce oifice gr tha foi
2y could b mage using aj) of pe Gional Service offiges;
mformation from the €ntire clags, '
\

after the
investigatipn

Studenis mj
K >

ght be interested in
the Narnes of Neir
o oY bould use o flel
16 ingecg to ldentHy and Iahay
hem.

oty
vy paper in an
Mation of thelr Natyraj apoear.
ance, jikg this;
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« WHAT ARE THEY?

Each card is a one to two-hour problem-solving activity

-concerining & land-ase or wildlife management issue.
The issue is described.along with conflicting or oppos-
ing viewpoints. Role playing and small group discus-
ston are used to consider the viewpoints before arrnvmg
al a decision’

* WHAT’S THEIR PURPOSE? -

These cards were written to help build skills in problem
solving. The process of reaching a decision when 0p-
posiilg viewpoinls and alternative solutions are con-

- - »
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RECOMMENDED FOR GRADES SEVEN-TWELVE | ,

€

- ’

sidered provides practlce in group communication and

objective thinking. These cards aré also useful as intro-. *
ductory &ctivities to the mvestlgative Outdoor Class-

‘réom Guides. . :

v
-

« HOW ARE THEY USED? .

The cards are not deVeloped as teacher-presented
materials. Instead, a smalt group of students shouid be
abie to carry out the activities on an independent basis.
It Is suggested that several small groyps deal with the
same activity and then share thein decisions with the
entire group. This should resutt in a free exchange of |
ideas and a better understanding of the issue.
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ENVIRONMENTAL

CARD

FOR A CHANGING LANDSCAPE

f

BACKGROUND

Problems of land and water use are central to managing wildlife resources. In the contiguous’ 48 states. the great
variation in the composition of plant and animal communities and environmental conditions has led to many different,
chailenging and sometimes controversial management opportunities,

Factors which fimit population growth such as food, water, cover and space are of critical concern to the manager who
seeks to lessen their adverse effects. _

Many species of wildlife for which we manage require great variety in their ranges. Deer, rabbits and grouse make
extensive use of openings and edges, and are found in early forest successions. To meet these needs, wildlife man-
agers mix habitat types. X .

Animal populations change as a result of land-use changes and changes in plant communities. Some thrive; others
become scarce and even disappear. As human populations have increased in North America, all populations of
animals have been affected. Wolves, elk and turkey disappeared from the eastern United States; white-tailed deer
extended their range into the lake states where moose and caribou had once been the dominant species.

The question of management includes biological, economic and social dimensions. It is impossible to manage for all
species. Habitat restoration and iand acquisition programs are expensive.

SITUATION

A large land area requires a wildlife management plan. The area has a rolling topography with the following
description:

Medium age stands of hardwoods with conifers — smail separated stands (less than 10%)
Mixed age stands of aspen and birch — (about 20%)

Woody shrubs — (over 50%)

Clearings — fabout 10°%) — composed of native grasses and tame hay.

One aspec! of the plan must include management for upland game birds. The wildlife manager must choose one
species from these three possibilities:

a) Pratrie Chicken

b) Sharptail Grouse
¢) Ruffed Grouse

Inchoosing a species and developing a management plan. the manager must consider these major criteria:
1) The economics af land management
2) The economics of local communities
3) Public recreational needs
4) Public concerns

The infarmation collected by the manager is on the following cards.

.o
- !

WILDLIFE MANAGEMENT ..



DIRECTICNS

Small Groups:

1. Form groups of six. Each participant gets one information card; each group must have all six cards.
2. Based on the information cards, decide which game bird should be managed for, and the reasons.

Large Group:

1. Each small group discusses their choice.and rationale with the entire group.

2. Based on the small group presentations, develep one management plan for the entire group, chcosing one upland
game bird. "
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CARDA

(1) ideal Sharptail Grouse habitat consists of about 50% brush land for roosting, nesting, and feeding; and about 10%
open grassy. areas for loafing, mating display and foraging.

(2) The Ruffed Grouse is a favored game bird among hunters.

(3) It will take at least 30 years of intensive land management to turn this area into good Prairie Chicken habitat.

(4) The amount of money spent on managing the area is critical. The management budget is limited.
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CARD B S

(1) The area is changing (succession) towards a forest cover. To hold back the natural succession that is occurring, the
land managers could use controlled burning. It is an inexpensive method and one the budget will aliow.

(2) The community consists mostly of retired farmers. There is a small Prairie Chicken population which they
remember from their youth. ' '

(3) tdeal Rutfed Grouse habitat consists of areas that have grown over to hardwood-brushiand composed of mixed age
stands of aspen and birch and mixed density of understory shrubs.

(4) Economics of the area would respond favorably to increased revenue from license fees, food, beverage and lodg-
ing sales due to an infiux of hunters from surrounding regions.
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(1) if the land is used for Prairie Chickens it could not be disturbed, as the birds are quite sensitive. Therefore, the land
could not be used for any other recreational needs.

(2) Good Prairie Chicken habitat consists of broad expanses of native grasses. Untii these grasses are established, the
land manager must reseed for native prairie grasses.

(3) Sharptail Grouse habitat is disappearing because of natural succession which will eventually replace the brush
lands with trees. If we want to save a huntable population of Sharptail Grouse, it must be through land
management.

(4) Managing for Prairie Chickens will never produce a huntable population.
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(1) Thisis the only land in public ownership in the vicinity. It must meet a variety of public recreational needs.

(2) The land managers budget prohibits cultivation grains as a food supply.

(3) Studies have shown that controlled burning does not cause the amount of air poliution of which it is suspected. A
good public information program can help the community understand this.

(4) This parcel of land will eventually become good Ruffed Grouse habitat through the natural process of succession.

CARDE

(1) Controlied burning is totally unacceptable to the community because of the smoke and consequent air poliution.

(2) Aerial spray to clear an area is very effective. It only needs doing once every 20 years. in the long run it would
prove to be the most economical

(3) To manage for Sharptail Grouse, land managers would have to clear different parts of the land on a continuous
rotation once every five years to maintain shrub areas.

(4) Native prairie grasses are needed as a staple in the Prairie Chicken diet. The farm community could oppose this.
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CARD F !
(1) Clearing the land by clear cutting is a slow and expensive method. However, the community from which the man-

power would be drawn would find this very favorable. Therefore, high degree of employment.
{2} Land managers and public alike are concerned about aerial spraying because of suspected effect on wildhife.
(3) The present choices of wildlife to manage for are: Prairie Chicken, Sharptail Grouse. Ruffed Grouse.
{4} A huntable population of Sharptail and Ruffed Grouse could be produced on the amount of land available.
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ENVIRONMENTAL
1 ’ PEOPLE PATTERNS AND
ARD POPULATION DISTRIBUTIONS
BACKGROUND

Populations of organisms do not seem to be randomly dispersed; there tends to be definite patterns of spacing of in-
dividuals. Differences in environmental factors such as light, temperature, food and water influence all organisms
inctuding ants, dandelions, cacti, elephants and bacteria. A population of organisms tends to be dense where en-
vironmental factors are optimal and scarce or even absent where factors are not favorable.

SITUATION
What influences human population dispersion patterns? A sociologist has suggested a way of representing human

dispersion patterns and some criteria for analyzing them. Consider the following before going on to the activity
section.

Some hypothetical human population dispersion patterns:

7 [

N\

O i A\

1 - Agricultural 2- 8mall 3 - Suburban 4 - Urban
Area Towns Area Area

Some intformation about each square:
1 Theyrepresent the same area
2 Thecross-hatching shows the population dispersion pattern.

3 The population density ts the same within each square and is distributed eveniy over the cross-hatched pattern.

DIRECTYIONS
Small Groups
1 Divide up into smali groups As a group, rate each of the four Human Population Dispersion Patterns using the

criteria below Other criteria may be added if the group thinks they are important. Rate each according to what you
think s true, even though you may not know for sure.

..’. "y



Criteria Scale:

1 2 3 4 5 . 6 7 8 9 10

low medium high

CRITERIA
1. Dwellings
a. density of single-family dwelling
b. cost of single-family dwelling

Crimerate

n

3. Amount of open space

4. Availability of social/cuitural facilities
5. Quality of education

6. Job opportunities

7. Poliution levels

8. Availability of energy .

9. Availability of transportation

10. Availability of goods and services

2. As agroup. use the ratings to construct a dispersion pattern which represents an ideal for a quality living environ-
ment. Other criteria could also be considered. Sketch the pattern gn a large sheet of paper and be prepared to
defend your ideal pattern based on the criteria.

Large Group.
1. Each small group presents their ideal dispersion pattern, and describes how it meets the criteria.

2. Construct asingle dispersion pattern based on the products from the smail groups.

Idea tor an Option Activity

What intluences population dispersion patterns of people, plants and other animals?

Obtain a map showing human population distribution in the U.S.A. and'several Golden Nature Guides. or similar
pubhications, showing distribution maps of plant and animal groups. Note the distribution patterns of people across
the U.S.A.and those of specific species of plants and other animals. How do environmental factors, such as food.
hight. temperature and water affect these patterns? Are there some factors that influence people distribution pat-
terns which do not seem to efiect other organisms?

Consider people distribution patterns in your own community. What factors seem to be of greatest influence? Are
socio-economic factors important? How?

1y
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- DECISION B
ENVIRONMENTAL ®

c ARD SCHOOL SITE DEVELOPMENT

BACKGROUND

The way we occupy and use space is a major environmental issue. Freeways bisect communities. Suburbs cover over
productive agricultural land. Developers pay aimost no attention to the natural features of the lahdscape. Ananymous
corporations and loose collections of land speculators control vast sections of land with the hope, as communities
grow, of making a substantial financial gain at costs to the environment which cannot be caluculated.

A response to these insults has been the development of all kinds of land use plans. They range in size from yards,
parks, communities, regions, to states, and include recommendations for national land use plans. Some of these
include considerations which are clearly for experts. Some regional planning and coastal planning, for example, are
so complex that they appear to-be a no person's land. Others, however, are smaller and much more manageable.

SITUATION

Dealing with a land use planning problem for the local school ground will provide you with some of the same experi-
ences and frustrations of a professional planner, an opportunity to deal with opposing points of view, thinking through
and presenting an idea, and perhaps even doing something about it.

DIRECTIONS

Small groups:

1. Divide up into small groups. Pick a piece of land on the school ground that you would like to see changed. Brain-
storm all the ideas you can think of for use. Pick two or three that you especially like, and rank them from most
liked to leas! liked.

2. Cotlect some opinions about your idea trom persons who are likely to be affected by your plan. This might include
administrators, custodians, neighbors, school staff, teachers, kids, etc. How do you plan to collect this
information?

3. After you have collected thes s data, use them to heip you make a decision. Is it goor no go? What are the reasons
for your chotce?
Large group:

1t Each small group presents their choice and the rationale for it with the entire group. The class must decide whether
the plan s possible.

2. Pick one or two of the ideas which you feel good about and which seem possible.
3 Rank order these two plans and decide whether the plan which ranks highest is worth doing something about
4 f you are committed to the pian, try to do something about it. Develop a detailed ptan and submit it to the ap-

propriate channels. The plan should probably contain a description of what you are going to do, when you are gaing
to do 1t. and how much the project is going to cost.

“n'l




FOR DISCUSSION

1.

What determined the final course of action that you took? Would you call it a success or failure? How do you decide
whether its a success or failure? Does a plan have to be carried out to be rated a success?

What kinds of resistance, if any. did your smaii groups observe when they tried to coliect opinions about the area?

Whai reasons can the large group give to support the land use change that you support?

. Suppose you decide to leave the school ground as it is. What are the advantages and disadvantages?
. What are experts? What kinds of things do you need to know to pian a neighborhood?

. What evidence do you have that can heip you decide whether your school grounds were ‘‘planned’’?
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DECISION 4.

ENVIRONMENTAL

c ARD - LAND DONATION

BACKGROUND
A small farming town lost its railroad service in 1963. The railroad company offered to sell the 13-mile strip of railway

land to any community group that could come up with a good plan for use of the land. The purchase price was $1.00.
The company let it be known that they would prefer that the land have a conservation use.

SITUATION

w A town meeting was held and several local people proposed uses for the land. A list of groups represented at the
meeting and some of the proposals are given below.

Groups represented : Land-Use Proposals
at the meeting
Drag Strip
Farmers " Reserved for future parkland
Future Farmers of American . Sheiter belt
Youth Group ' Reserved for school site
Chamber of Commerce ' Natural History Area for
Hunting and Fishing Club . environmental education
Members h Industrial Park
High School Biology . Wildlife Production Area
Teacher : Teen Center
School Board Members Playground

Park Board Members
Local Teenagers

DIRECTIONS
1 Torecreate the town meeting, consider the following before beginning:
a) Select achairpersonto run the meeting.
b) Select a secretary or devise some means for recording the responses.
¢) Select a decisionsgmaking body or town board.
d) Select presentors (perhaps 6-8 individuals).
e) Determine a process for hearing proposals.

t) Decide on a means for reaching a decision by the end of the meeting

[

5
-




2. Individuals should prepare a 5-minute role play presentation using one of the groups and proposals listed above or
an original.

3. After several proposals have been presented, the merits of each should be discussed and a decision made. How
do you make such a decision? What are advantages and disadvantages?

4. The class may want to discuss a town meeting as a decision-making process, considering both its positive and
negative points. What are the positive and negative pcints of a town meeting as a decision-making body?

5. What arguments could groups develop for use of an area which appears contrary to the intent of the land-use offer?

()_




CARD

ENVIRONMENTAL @
PREDATOR CONTROL

BACKGROUND

Hunting is a popular form of outdoor recreation. Several state and federal agencies are charged with the responsibil-
ity of maintaining healthy populations of game animals. Game animals are those species highly valued by hunters for
whichr there are regulated seasons and/or limits. Thus humans distinguish between game animals and non-game
animals. Some game and non-game animals are called predators — animais which prey upon other animais for food.

Regardless of how they are classified, all animals must find food, water, shelter, and living space in order to survive.
In some situations hunters and predators are competing — one for food and sport, and the other for survival.

SITUATION

The ring-necked pheasant is a popular upland game bird in agricultural areas of the United States. It is a native bird
of Asia and was introduced in this country in the late 1800's. The habitat must provide these basic requirements:

1. Nesting cover. Hen pheasants require nesting areas with a moderate density of vegetation. Mixtures of grasses,
legumes and weeds provide optimum nest sites.

2. Winter focd. Corn, small grains and native weed seeds are ideal winter foods.

3. Winter cover. Dense vegetation not covered by snow near food sources is ideal.

Most of the agricultural areas offered superb habitat. By the mid 1940's pheasants numbered in the tens of millions.
However. by 1945, the pheasant popoulation began to decline from a density of one pheasant per 5 acres in the early

1940°'s to one pheasant per 50 acres in the early 1960's. It was generally believed that pheasant populations would
increase, if predator populations were decreased.

DIRECTIONS

A Before rorming small discussion groups, put these statements on the blackboard and formulate a class response
for each of them.

1 A predators
2 A game speciesis
3 Predators shouid be

4 Game species should be

B Divide up into small groups. Consider the following predator-contro!l experiment conducted in a Midwestern state

from 1960-62 "
[

C The experiment I~

1 Twosimilar areas were identified. Major pheasant predators were systematically controlled in the experimental

MC area whereas in the control area there was no predator elimination program.




2. Each area consists of large farms intensively tilied for corn and soybeans. There is an mcreasmq tendency for

large, clean fields.

I

3. Major pheasant nest predators were: raccoons, crows, and skunks.

4. Results of the Experiment

Experimental Area

1860-1962 — 434 predators
were removed.

Results: 1962 hatching success = 36%

m *
Control Area

1960-62 — no predators
were removed.

1962 hatching success = 16%

5. Important Fact!

Population continues to decline in both areas!

As a group, prepare a plausible explanation for pheasant populations continuing to decline in both areas. Be able to
defend your explanation to the entire group.

It your group was responsible for managing the pheasant population in these areas. what would you recommend?

Large Gro_up

Each small group should present their explanation for declining populations and recommendations for increasing the
pheasant population.

After discussing the small group presentation, reconsider these four statements and make changes. if necessary.
1 A prédator IS

2 A game species s

3 Predators should be

4 Game species should be

cw
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RECOMMENDED FOR GRADES 4-6

e WHAT ARE THEY?

These are five independent indoor activities for smatl
groups of 2-6 players. Each game is complete and ¢on-
sists of a qame board. a sheet of game materials and a
reproducible direction and score sheet. The games
depict some environmental factors which influence the
tives of five wildhife species: the fox, the eagle, the
winte-tailed deer, the squirrel and the duck. The
players start the game with an equal number of one of
the wildlife species. As they move along the game
hoard according to the numbers on a spinner, positive
ardg teygative environmental factors are encountered.
The prayer who timishes with the greatest number of
i aduals remaining s the winner

e VWHAT'S THEIR PURPOSE?

Wnde plaving the ganies, students become acquainted
weh same of the interactions between hiving things and

the environment. These interactions include predator-
prey relationships, the need for shelter, accidents, the
effects of pollution, and the activities of humans. This
information is related to the content of some of the
Level | Qutdoor Classroom Guides. This provides for
learning continuity from the indoor activities to the
more compiex, outdoor investigations.

*HOW ARE THEY USED?

it is recommended that the games be set up as inde-
pendent activities. If students can read the directions
they should be able to play the games without adult
assistance The situations depicted in each game are
factual and relate to a particular concept or problem.
Many of the situations could serve as the basis for dis-
cussion once students have completed a game. The
(james may also serve as pre-activities to the Qutdoor
Classroom Guides.
1
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. ‘Fhese are do~vt-yourself ga,mes All of the paris and the

B directiohs to comprete each game are given-on the fol-
e lowing pages,
2 Students will need some assistance with constructing.
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plete the others without difficulty..This task will,pro-
y Y . Q .
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DIRECTIONS TO MAKlNG vounfowu GAMES

vide opportunities for using téchniques and skills found
. in art, geometry and design.. Some students may also .

* get,somb idéas “for new Qames depicung the llves of "%
other ammals - _

The folluwing list describes each of the parts and gsves_
directions for constructing the game.
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1. DUCK GAME
pp 20-21

2. DEER GAME
pp 22-23

3. FOX GAME
pp 24-25

4. EAGLE GAME
pp 26-27

\ 5. SQUIRREL GAME
| pp 28-29

Portions of each Wildlife Survival Game need to be photo-copied w
before they can be assembled.
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o SCORESHEE o "
DUCK GAME |

There are several duck nests near the pond. Ezach
nest produced six ducklings. The ducklings must
get to the water and find food and sheiter to live.
There are many dangers in the lives of ducks.

DIRECTIONS

1. Use one spinner and a playing token for each
playe . Insert pencil in spinner as shown.

2. Put players' names on score sheet below.

3. Player with token No. 1 spins first. Side which
lands on table shows number of spaces to move.

. 4. Player must follow directions on step which
token lands on. The player may go either way
around the pond when the token lands on the
step labeled ''Caution: Snapping Turtle.”’ iR B e B heeelBclicsen \

\. SPINNER

Each time a player loses a duck, cross out one
duck on score sheet after that player's name. A
player who loses all six ducks must drop out of
the game.

[6-¢]

6. Continue playing until all players have reached
FINISH. Player finishing with most surviving
ducks is the WINNER. If two players have the . /,
same number of ducks left, the one who got to
FINISH first is the WINNER.

PLAYER TOKENS
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SCORE SHEET

_#ﬂ
Number of Desr Total

21314156 7]8]9]10|Surviving Deer

DEER GAME

The large area shown on the game board is
“home'' for several deer. Here the deer must find
food, water and shelter in order to survive. There
are many dangers in the lives of deer and many do
not survive. This may seem bad at first, but it is
important to know that if some deer didn't die
there would soon be too many deer in the area.
When this happens they can starve or become sick.

DIRECTIONS

. Use one spinner and a playiny token for each
player. Insert pencil in spinner as shown.

2. Put player’'s names on score sheet below.

3. Player with token No. 1 spins first. Side which
lands on table shows number of spaces to move.

4. Player must follow directions on step which \\ SPINNER
token lands on.

(4]

Each time a player loses a deer, cross out one
deer on score sheet after that players name. A
player who loses all 10 deer must drop out of the
game.

6. Continue playing until all players have reached
FINISH. Player finishing with most surviving
deer is the WINNER. If two players have the
same number of deer left, the one who got to
FINISH first is the WINNER.

SPIN USING FENCIL

GAME BOARD PLAN

PLAYER
TOKENS
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| SCORESHEET
mx GAME | N:mb;r G:FOI;GS SUNI::\';'Foxes

The red fox must live where it can find food, water
and shelter. |t eats a great variety of animals and
some plants. The number of foxes in an area de-
pends on the abundance of food and other factors
which etfect its survival. Play the game and find
out how many of your young foxes survive.

DIRECTIONS

1. Use one spinner and a playing token for each
player. Insert pencil in spinner as shown.

2. Put players' names on score sheet below.

3. Player with token No. 1 spins first. Side which
lands on table shows number of spaces to move.

4. Play must follow directions on step which token
landson. e ——

. Each time a player loses a fox, cross out one fox
on score sheet after that player’s name. A
player who loses all six foxes must drop out of
the game.

o

6. Continue playing until all players have reached
FINISH. Player finishing with most surviving
foxes is the WINNER. If two players have the
same number of foxes left, the one who got to
FINISH first is the WINNER.

PLAYER TOKENS

M et e e e ceear  veaws el GMMab S awme  Mmwe s e Vs e

-

SPIN USING PENCIL
GAME BOARD PLAN
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—— SCORESHEET
EAGLE GAME Nsu':be; O'GE-;N:; 9 Survlv‘{r?;a'Eaglas

The bald eagle lives only 1n North America. It is
the second targest North American bird of prey,
weighing up to 16 pounds with a wing span of from
six to eight feet.

Primarily fish-eating birds,ithey are found along
the coasts of North America and along inland lakes
and rivers from the Gulf of Mexico to the Arctic.

Today the bald eagle is fighting for its life. Most of
the remaining bald eagles nest in Canada or
Alaska. Only about 750 pairs still nest south of the
Canadian border.

DIRECTIONS:

1. Use one spinner and a playing token for each
player. insert pencil in spinner as shown.

2. Put players' names on score sheet below.

3. Player with token No. 1 spins first. Side which
lands on table shows number of spacesto move.

4. Player must follow directions on step which
token lands on.

5. Each time a player loses an eagle, cross out one
eagle on the score sheet after that player’s
name. A player whe loses all 10 eagles must
drop out of the game.

6. Continue playing until all piayers have reacied
FINISH. Player finishing with most surviving
eagles is the WINNER. If two players have the
same number of eagles left, the WINNER is the
one who came to FINISH first.

%SPIN USING PENCIL

GAMEBOARD PLAN
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SQUIRREL GAME

Many squirrels live in wooded city parks. The
squirrels must find food and sheiter here in order
to survive. There are many dangers in the lives of
squirrels.

DIRECTIONS

1. Use one spinner and a playing token for each
player. Insert pencil in spinner as shown.

2. Put players' names on score sheet below.

3. Player with token No. 1 spins first. Side which
lands on table shows number of spaces to move.

4. Player must follow directions on step token
lands on.

. Each time a player loses a squirrel, cross out
one squirrel on score sheet after that player's
name. A player who loses ali six squirrels must
drop out of the game.

(4]

6. Continue playing untii ali players have reached
FINISH. Player finishing with most surviving
squirrels is the WINNER. If two players have
the same number of squirrels left, the one who
got to FINISH firstis the WINNER.

PLAYER TOKENS

S e c— —— ——— — —— ot—_  uut
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SCORE SHEET
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N\ - N\
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\ fumps 40 feot to the ground to escape a house  / \ ank space. Y \ Blank space. /
~ cat Move ahesd 2 spaces. 7 ~ e ~ P
~ - - a - Ly -

. _— —“N\ —.——-—-.—,-\ "—'—-—--."%

o 6 -~ - . '8 L / - -~
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SECTION

MATCHING ACTIVITIES TO

*CHOOSING WHAT YOU NEED

\'n' have developed these activities using content topics and skills which are

‘res o many programs, whether school-based or not. To help you select the
+ hivihes that best fit your needs. we have classified the materials into categories.
TreLrart below classtfies the three major clusters of materials according to where
e aree gsect and appropriate age levels.

i . INDOOR
- MATERIALS
v : -
; OUTDOOR ENV. WILDLIFE
CLASSROOM DECISION SURVIVAL
N GUIDES CARDS GAMES
Y LEVEL LEVEL
, 3
i ‘GRADES 4-6 (GRADES 4-6)
S .
T g LEVEL LF-VF
. _.;l‘_; 5
'‘GRADES 7-12) (GRADES 7-12)
: :.1;.'
SR, Aot te e hare thware are Quitdoor Classroom Guides for levels { and 11 ana
ool Coerwshien Environmental Decision Cards for level [ and Wildiife Survival
! Games f.o coget D Thos boips classify each major cluster of materials but does not
oot et achiaties within each cluster To gescribe each activity and to
_?‘. T e reanes e Chitberent clusters relate to each other, three new categories
AR | oo e g bt theohart They are Seasonal Reguirements Content Topics aned
';‘-’t" Brocass Skills Toe e s o aach cogster have been classified according to theas
T | el P tedbaang ta o pages This makes up a classification chart troms
: - f St e et g, -"r .:»'.rr.,m ot g singie artivily or find raelatianahags
‘ e, Lo ey N i TRIET ARSI LR (.)3.-.5,\(,p (‘E.l.‘.‘““(l”' (')““,,
; X R R SR R A
4
S R S e e b Rt R
Q PRATEE ,,.f”, v\," -;‘;' ety N P N S T I

ERIC
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CLASSIFICATION /;

“ . OUTDOOR"

_'GRADE
“RANGES

Level | - -
{Grades 4-6) I

Level ll v
{Grades 7-12)

SEASONAL
REQUIRE--

Winter .

pring
Summer -

YRR

Fal,

MENTS

3

C.ONTENT
TOPICS

ADAPTATION AND TOLERANCES

JCOMMUNICATION

-JAGRICULTURE

ENDAN SPECGIES

ENVIRONMENTAL FACTORS
(water, food, temperature,
light, disease)

PREDATION

FISH MANAGEMENT

HABITAT

LIFECYCLES -

MAN AND SOCIAL HISTORY

'ORGANISMS

Insects

 Small Mammals

Fish

Gophers

A}

Aquatic Organisms

Deer

Redwinged Blackbird

Waterfow!

] Muskrat

[Bald Eagle

Red Fox

| Gray Squirrel

Ruffed Grouse

Prairie Chicken

Ring-necked Pheasant

Sharp-tailed Grouse

PHOTCGRAPHY

POETRY

POPULATIONS
(diversity, density)

VEGETATION

\S

AN
NAY

AN

RECREATION

SUCCESSION

YERRITORIALITY

T WETLANDS

[ WATERSHED

A}

WILDLIFE MANAGEMENT

PROCESS
SKILLS

Q

CLASSIFICATION

A}

CONSTRUCTING:
An interview

‘A Questionnaire

Models

Equipment

DATA:
Collection

interpretation
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' ;WE‘!’LANQS AND WILDLIFE
o 'Levem :
. Spring, Summer, Fall .
... ® Enyvironmental tactcrs
i ® Habitat
© . e Waterfow! -
® Woetiands
e Watershed
& Wildlife management
.- & Classitication
-+ @ Datacollection
N lmerpretaﬂcn_
& Mapping -
® Measurementimathemaﬂcs

MATCHING ACTIVITIES !
TOYOURNEEDS

To decide which clugtar of materlals to begin with you
wilt need to consider sife (indoor vs. outdoor),
grade-range and seasonal requirement. Noxt, scan the
Content Topics and Process Skills lists until you ‘find
some categories which match your ‘program néeds.
ldentity which activities deal with these categories by
linking the check marks to specific actlvuy titles at the
tap of the chart. .

CHECK YOUR STUDENTS
.FORI NVESTIGAT!ON SKILLS

Students must be able to use certain investigation ¢ skms
in order to complete each Outdeor Classrcom Guide
activity. This may requiré learning or practicing thaese
skills before beginning an Quidoor Classroom Gulide
~, activity. Check. the section, Learning Investigstion

Skills, for activitiog deoveloped to hatp students w!th '

sevarat linportant skms.

could take place ovar gavera! days ar weaks. .

'.‘Populaucns dlverslty.'
.- Wildlife management

These descriptions lndicate~that: botb activ:tles involve

nvestigation “of ‘wiidiife ‘and ‘habitat: “Aithough - the

-habitats and- wiidllfa spacies are diffarent. both invalve

_Jnvestigaﬂons -of -tha relationships. betwoen {and_@nd

wildlife. Using the 'Ciassificatlon Chart :in.this -way .
helpe you “select: ‘several ‘rélafed ° expaﬂencas ‘which

.'\,“, - i T 'S

This chart ‘is also useiui for ﬂndmg t‘elationships _

between two or. more, activitiss aniong the three major
clusters of materials. An indoor. activity auch ‘as one of
the Wﬂdme Survival. Games deals with ‘sonig of ‘the

* game content toplcs as. somie of the Outdoor Classroom

Guldes. As &n example, the Duck Qame deals. with
some of the same content topics as somie of the Gutdoor
Classroorn. Guidés. As an éxample, -the Duck Game
deals with. gome -of the -same envtmnmentat ‘factors
found ~in .the. OCutdoor ciassrcsm Guide, Figh
Hatcherles. This provides a way of relating indoor and
outdoor learning experiences. This same process could
be used In relating &n Environmontal Declsion Card to
an Qutdaar Classroom Gutde activity.

[ - e Y
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ESTIGATION SKILLS

* COLLECTING INFORMATION ¢ USING INFORMATION -

. The learning outcome of each Qutdoor ‘Classroom - Using the informaticn orice It is collected. is just as imi-
activity will be dependent on the success of the. partl- .- ‘portant as callecting it. Using infarmation tends to be a.
cipants in collecting and using information. < .-~ " .- 1arge group activity where Individuals or small groups'
Collecting information is usually best done on an.in. .-.8hare.or.pool information for the purpose of Interpret-

: Thada alkil: arr ive. --ing the results. This, too, requires some learning
3;\;::1;&;’g{;rgagg;gga::sidsé;fi‘gg;psiiggs géte&:::: hég' ... process skills, The information must be communicated

thermometers, recording Informatlon on a data sheat, . 8uch thatit is undarstood by the entire group; this often.

Sy v

R

' ; ~ -involves discuasion and questioning. To help ‘interpret’
s making a map and making observations and population . - Involves' discussion an foning. | v
- estimates "using small sample ‘plots. When -each -in- - - - further. graphs, charts and other ways of displaying in

formation are ‘often -needed. ‘This - hélps.‘participants .
understand the:information -and. its "yse. in making
Inferengesand drawingcanclusions. ..

dividual is involved in collecting information, the back-
ground for individuals making their own best guesses
has been established. .

A -
P 8
L
»n
- ) o
, . e ———— e N "
- R

“This study will hélp students iearn and practice 'ih?_cé‘siiéa'tién'_:‘ékmé' needed for the
* Qutdeor Classroom Guide activities. Although this study is primarity for students in
grades 4-9, it will be useful to consider it for other age levels. For students that do

not require completing the entire study, individual skills can be selectad. where the
need occurs. i _ S

N 'HOWTOBEGIN .

A transect study is a way of finding out about an area without having to investigate
every 8quae inch of it. A transect is a tine established in such a way that it cuts
through the area to be investigated. By coflecting information at various points
along the transect, characteriatics of the area can be sampled. Through interpreting
the information collected at the stations along the transect, inferences can be made
about the nature of the entire area. ) '

*The following steps describe a transect study which can be conducted at aimost any i
place. ‘ _ : . A

Lovate an area where several teams of two or three students can work without
getting in each other's way. The area should include some diverse terrain such as a 5
hillside, grove of trees, pond, creek, or even part of & lawn or parking lot. Oncea . A
= " general area has been selected you are ready to begin with step one, .

-
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. SOME THINGS EACH
TEAMSHOULD DO

g

1. Get to know the general boundaries of the study
arca. Walk over the area — acquire a feel for
fand forrations, natural and man-made
structures.

. Construct a working map of the area. (Decide
on symboeis betore beginning so that the team
maps will be understood by the entire group).

. Dascribe team maps to the entire-group.
. Using i'ndividual team maps, a general map

showd be construcied to serve as the basis for
Step 2

A GENERAL MAP

. Decide whete the transect line should be.

. Decide where the information collecting sta-
tinns should be located along the line,

Quiside on the study area, mark the transect
line. (Woodgn lath ana ribbon make good
markers.) :

Locate oach information collecting station,
number and markit. (Locate stations in areas
along the transect line so that a representative
cross-section of the area will be studied. Keep
them far enough apart so that the teams will not
intertera with each other when collecting
information’) !

MAPPING

5

o 00 N VR

SHRUBS

36

THE TRANSECT LINE# |
INFORMATION COLLECTING STATIONS

-\

HiLL  TALL GRASS®
TREES ~ HILL & WEEDS

N

k1
\

@a@ Locations of information collecting stations



- TECHNIQUESFOR
' COLLECTING INFORMATION

-

At each station collect some information on the physical
characteristics and the inhabitants of the place. Thig
will require some practice in using measurement and
observation technigques. -

Brief technique descriptions are given below. Choose
. the ones appropriate.for the area to he studied an
those which would benefit your students. - ‘

o ——

MEASURING WIND _ -
STRING , ' T

This simple device can be used to compare wind L
velocities from one place to another. g

The size of the angle between the string and the ruler
will indicate the intensity of wind. By drawing the o
angles indicated by the wind gauge, students can com- L
pare wind velocities among ditferent places. :

Measure wind: o
¢ at ground level
s at waist level ,
¢ above the head &

e TAKING TEMPERATURES

1Jse gasy-to-read simple thermometers. 1t takes about
three minutes for a reliable reading to register. Take
temperatures at varying lavels:

e air temperature. measure at shoulder height

s surface tomperature, measure with the thermometer
fiat on the ground .

e 50il temperature, measure at about 4 inches below the
surface. Use a spoon or knite to make a hole — then
gently pack soil back around the thermometer buib.




The only equipment . needed is oid spoons or table

knives for shallow dugglng

MOISTURE .

stick together when squeezed

~ Moist: sticks in a clump when sdueezed '

obvious

t

Wet: water drips

W ::cn i n, e )

Dry: falls apart and'sifts between the fingers

Slightly Moist: appears moist but does not

Very Moist: squeezes freely and water is

. .

TEXTURE 4
Soil is usually a mixture of varying sizes of

certain size helps define a soil type. There-
fore, soil texture is a major characteristic
used to separate solls into types or groups.
The relative texture of basic soil types may be

paper. For example: -

Sand ~ 3M (Sand Pak) Coarse #3003, coarse
soil

Silt — . 3M (Sand Pak) Fine #3001, fine soil
particles

Clay — 3M (Sand Pak) Extra Fine #9000, -
extra fine scil particles

| Loam — 3M (Sand Pak) Medium #8002,
medium soil particles '

COLOR

Also note soil color. Generally dark soils con-
tain more decayed plant and animal remains
than lighter soils.

36

particles. The abundance of particles of a - | -

illustrated by the use of four grades of sand-

P .

An-estimation of the proportlons of shade and sunlight
on the ground surface will usually be adequate. The -
scple glven below wm help studems make estlmates. Y

l"
e

Very Sunny — most of fhe ground surface ls»
covered by sunlight a P

.'L"‘,, 3 dEEC S e

.k

’Sunny - about 3/4 of the ground surface is
covered by sunfight

[ '-.

w -

: .- N g .
[ . PR
24 W -3

Moderately Sunny - equal amounfe of sun
and shade on the ground surfaoe C ——

'-Shady — about % of the ground surface is
goovered by shade ‘

-;*‘N\l ,"_

'.Very Shady — tost ‘of the ground surface is
covered by gshade . -

. e
’ A

DESCRIBING THE INHABITANTS
OF A PLACE

PLANTS

Ground cover plants: Use a coat hanger wire to isolate &
sample plot anywhere within severai feet of the station
marker. Within the sample plot:

::" ~
VAL
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® Collect one of sach different type of plant.

€& Count the numbers of each type

@ \Wrap a piece of tape around each plant collected
and put the number on the tape.

6 Put the plants in a plastic bag.

SHRUBS AND TREES

& Romove a twig with teaves from oach of the most
common plant types within several feet of the
station marker,

@® Count the numbers of gach plant type and record
whether they are trees or shrubs.

® Put the number on a piece of tape and wrap it
around the fwig.

® The twigs should be placed in a plastic bag.

ANIMALS

The presence and activity of many forms of animal life
can be inferred from many signs. Encourage students
to investigate siowly and critically ‘by looking under
things, among leaves and twigs and by digging under
the litter on the ground surface. o '

Birds: Songbirds, geese, ducks, herons, hawks
and more _ _ _

songs ‘ .
egg shells o
foot prinis vk
bones ' . CER
nests T
feathers . L L
-half-ealen seeds , A

droppings

~

Mammals: deer, rabbits, cats, dogs, tice, L
muskrats, humans and more : S

' \ tracks .
o burrows - ok
1 fur » o
Ce ot muskrat houses ol
% ® holes Lol
droppings . é‘”
N 1] trails and mouse runs ”
S Y nut shelis
e« @ °
« %6 < ® .
L)
oe ‘:. ® 0‘0

Insects: bees, ants, grasshoppers, buttertlies,

gnats

ant hills
cocoon
caterpillars
chewed leaves

Qther:
-
N snakes
.- toads “
salamanders
trogs
worms

spiders
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RECORDING THE INFORMATION

Decide on the kinds of information to be collected. Being able to cut together a data sheet and recording

the information as it is observed ars important skills for
Make up a DATA SHEET to be used by each team of  investigating the environment. Discussion and infer-
students. (Make sure there is enough space for com-  ences taking place later on wili depend on how well

ments and sketches.) each team is able to complete this step.
STUDY
DATA TRANSECT STU
SHEET Names —_
Date

Station Number

WIND
Ground Level Waist L.evel Above Head i
(sé::ﬂ%':; Very Sunny
Air Temperature ___._ Sunny
. - . . Moderately
TEMPERATURE | Surface Tempera.ure Sunny
Soil T tur Shady
oit Temperature Very Shady
Moisture: Dry TYPE:
(Circle One) (Circie One) Sandy 2|
Slightly Moist )
Moi Silt
soi olst Color Clay
Very Maoist
Loan
Waet

PLANTS: Describe or sketch your observations:

ANIMALS: Describe the animals or signs of animals you found in your
area on the back side of this sheet.

40
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On the, blackboard or a large sheet of paper draw a
picture of the study area. Show some of the topographic
~~ features and the locations of the collecting stations.

. SHARIRNG INFORMATION

" Each team should display their data sheet and plants by
. the station wherg each was coliected.

Make sure students have the opportumty to read and
discuss information collected by the other teams.

Encourage students to look for. changes or slmllarlttes
among the stations. .
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At first the students may find it difficuit to think about
the entire study area and the information collected at all
the stations.

Review the process of how the information was collect-
ed and that the display of data:sheets and plants are

e Mraia o v Pyus B s ¢ Aoyt mve
—M—v__-. Lome I —— 1« e e

LOOKING AT THE INFORMATION

measurements and observations that .heip describe the
study area. .

Begin by looking for diffsrences and siinilarities among
the coilecting stations. Single out one maasurement
such as ground surface temperature and follow it from

KW r'_,.
NI

81
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DEGREES FAHRENHEIT

station to station. tJsing graphs, charts or tables will
help students visualize the range of temperatures.

if there is more than one temperature reading for each.
station, the average reading for each station should be
calculated. Make sure they understand the -lahels for
each axis. Note how the grouynd surface temperature

-

SCHOOL '
‘ HILLTOP

g NEORMATION CO

42

changes among the stations. Help'stude'ms -'lme.rptat-

what the graph shows. - -~ - .
Using charts, tables and sketches are soms other ways .
of camparing information and may prove helpful for. -
clarifying or uncovering relationships.

GRO!ND SURFACE
TEMPERATURES

91 "
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Showing feianonsmps wttmn the tnioz’mation will ‘hgip
stydente ask questions about the siudy area; Some
guastions relating to the ground surfaqe temparature
graph might be:

tigative .approach should be one .
ty. and enfoyment, Students:.

gu, the teachier, for aupport.and ~
vestigation is notjuat finging -
;mpﬂunity 10 ask qu@tions aﬁd:'

. Why is the temperature iower among the tres at
stations 3 and 5¢

* Dogs plant cover affect the temperatures? .

¢ Arg there simeiar dgilterencss among the air and so 'shar’ deasa ce

temperatu: 0s?

.

N - .
x."' ‘

3 :
. ’ Ground surtaca temparawre. : ,-
Questioning shoutld be encouraged. However. students )
should reslize that not all. questions can be answered 1 Tne temperature i iuwast at stations 3 and 8 because
using the available infarmation. Some questions may /ihe p!ams;shade the. ground ' -

ipad to tho nead 1o collast mare mformat!on and further.

invastigetions, ) 2. The témperature is highest on the bare hillsive. The

‘ scil 18 also very dry: ,
¥er aﬂemptmg to answer questions, students should ber, ,
encouraged to make Inferences based on’'the Informa- | 3. Why lsn't the temneratura as high in the grass at
tion colissted. it is impgnam to allow for individual dif- 1 station 1? . . .
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PRE-TRIP PLANNING

FOR USING REFUGE AND FISH HATCHERY SITES

Pianming 's essential for assuring a successful trip for
v boand your students  Once an activity has been
st folow Ihese two steps 10 completa your plans.

¢ STEP ONE: MAKE ARRANGEMENTS

Nationa Wiistite Refuges and National Fish Hatcheries
arecpen fer educationai purposes at any time during
e geu oHarevor, during some periods roads are

b
A}

¢ S5TEP TWO:!
- MAKE A CHECKLIST

] FOR
FOR THE CLASZ

closed due to snows or high water. Please check in ad-
vance to assure availability of a site.

A'phone call is sufficient to reserve a site and time. You
may want to ‘make a special appointment with the
refuge or hatchery manager to review the site before
arriving with your students. This would also allow you
to pick up maps or equipment which couid then be re-
viewed with students before the trip. Be sure to discuss
the activity with Fish and Wildlife Service nersonnel in
order to identify equipr_gent or any special assistance.

ACH STUDENT

!

(V) bs ARRANGEMENTS: |

\RANCE WITH PROPER

g IT (1f school PU3
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SECTION

Now that you have used public lands and community resources to make student
‘edarning more real and worthwhile, we would hike to otter our continued support
The U S Fish and Wildhife Service 1s already cooperating with State Depart-
ments of Education and Natural Resources. other federal agencies, and colieges
10 halp teachers use community and public land resources

a5 !



. REGIONAL OFFICES

The Servlce has published other aids to environmental educatlon You may write
to: U.S. Fish and Wildlife Service:

Regionl P.O. Box 3737
Portland, OR 97208

Reglonll P.O. Box1306
Albuquerque, NM 87103

Regicn il Federal Building
Ft. Snelling
Twin Cities, MN §5111

Region IV 17 Executive Pk. Dr. NE
Atlanta, GA 30329

1

Region V John W. McCormack Post

Offlce and Courthouse
Boston, MA 02109

Region Vi P.O. Box 25486
Denver Federal Center
Denver, CO 80225

Alaska Area Office
. . 813 D Street
Anchorage, AK 99501

o MORE ENVIRONMENTAL EDUCATION RESOURCES

These will help you with your community environmental education program:

¢ college credit EE methods course
* EE use of public lands for resource managers

-y

* coordination methods for building a community EE program

¢ slide-tape program showing how an elementary teacher can use a wildlife

refuge
® outdoor recreation facilities
e EE poster
¢ educational site seiectuon

(_J’?
g
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Synopsis

PLANTS AND PLACES students are able to infer some rela- :
A counting technique is used to com- - tionships between soil moisture and '
pare the density of plants growingon plant density.
piaces with differing amounts of soil

moisture. By pooling their data,

!
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Q ] o - - .. Prepared by:
ERIC ) 51} u.s. Fish and Wildtife Service .
Minnesota Environmental Sciences Foundation, Inc.



~"Every citizen's declsion; or lack of
decision, in some way determines the
..use and the future of public lands.

The U.S. Fish and Wildlife Service is *
+ ¢his Nation's only Federal land
management agency solely responsible
-, for tish and wildlite. it is the Service's
beilef that through education and
direct experience, citizenscan gain in-
formation, understanding and atti-
tudes that will support wise use of
public lands. '
v

Plants and
places

3

a crisis concern of the-Service. Man

~ must continueé to live in the world in

some reasonable ‘‘balance’’ with the

will not survive.. . - Al

tand and with other life, otherwise he, . _

Service programs help people to learn
about land and wildlife, invoive them-
selves in interactions with the natural
world, and enrich themselves through
that strange aesthetic joy which can be
experienced in the midst of a wild en-

vironment. Besides thase, the Service

attempts to make its la ds a model of
enviranmentai management.

Quality and harmony will remain a part
of the environment and remain the

Malhtaining énviroRmental harmony 1§ -

Why do cértain plants grow only in
some places? One might think it is -

because that is'where the seeds aré. it

is more than just seeds, because seeds
tend to get scattered all over and many
never produce plants. instead, the
environmentai factors thatexistin a
place favor the growth of plants which
do best under that set of conditions..
Some of these factors are moisture, "

N

A. Purpose: This activity will acquaint
students with—

1. The identification and meaning of
envircnmental factors.

2. The effects of soll moisture on plant
density. . )

" 3. A technique for determining soil
moisture. '

4. A technique for determining plant
density.

B8. Objectives: During this activity
students will—

1. ldentify and map areas of differing
soil moisture. .

2. Sample plant density on two areas
of ditfering soil moisture.

3. Interpret the coliected information
and make some inferences about the
effects of soil moisture on piant
density.

C. Activity requirements: Each
stu%em, or team of students, will
need--— :

Copies of the data sheet, pencils and
perhaps clip boards.

The class will need —

1. Large sheets of paper for mapping
and stakes for marking collecting
areas.

2. targe sheets of paper for pooling

imtormation from the individual data
sheots.

introduction

Being able to determine differences in
El{lcronmental factors in an area helps

IToxt Provided by ERI

€

explain the diversity and density of
plant life. One environmental factor,
soil' moisture, has been selected for
this activity because it is easy to deter-
mine and can be related to dramatic
differences in plant density.

To begin, students may need some

o

practice in identifying and describing
how an environmental factor difters
from place to place. A walk around the
school grounds or surrounding area
will Identify places where there are
differences in soil moisture. Use the
following guide to evaluate the soil
moisture conditions at each site.

Amount of Maisture in Soll

- 1 = very moist, water runs hetween
fingers when squeezed.

0

2 — moist, clumps together when
squeezed.

3 — dry, crumbly.

4 — very dry,"owdery.

. ‘

gu-!d';é'!__i.he\_é_-i.or_pub:lgé'laﬁ&-pwanagéﬁieni' R
. it citizens see valué in these practices.

v
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. Outdoor Classroom Guide Number 1
Plants and Places

Team

~ SIDE ONE

AREA 1
DRY, SANDY SOIL

- AREA2
~ WET, HUMUS SOIL

N
<y




s easy to compare thess factors when:
“contrasting two.very different piaces, .
uch'as desert and & tropical rain - -

may also-exist from place to place :
within a relatively small area such : as a

':'echoolyerd or gity park.

: Envlronmental factors may change
“over a perlod of time, causing changes
~in the kinds and numbers.of plants that .
" -grow in a particular area. This gradual -
. change is called succession. it foliows
this sequence: sun-loving annuals are
‘crowded out by perennial herbs and

. grasses, which in turn are shaded out

I

by woody shrubs and trees. At each
stage, new kinds of plants appear

unught temperaturo. and soli type lt’-" ;

orest. However, dramatic dmerences _

During this slow process of changa, .the C

" soills ‘being enriched by aedimentatlon i
L @and decaying plant remains. Sojl = .. . -
B ““rnolsture changes also; as shrubs and’

tréss take over the wat areas; the soil
becomes iess moist and In. dry areas,
tha soii becoma# moré moist. Thus the

“interaction of environmentai factors
.and plants is a two-way. process. aach .

!nﬂuencinq the other.”

It may be necessary to dig beneath the
surface to get an accurate sampie of -
the soil. As sites are identified, record
them on a large map for future refer-
ence. It may also be necessary to mark
the site with a stake and number. Try
to identify several sites for each of the
moisture types above.

Whillie this is going on, some students
may recognize that the amount of light,
soll surface temperature and soll com-

. position also vary from place to place.

This awareness should be encouraged;

these environmental factors could be *-
investigated later on.

Once several sites are recorded on the
map, areas of extreme soll moisture
conditions will be apparent. From area
to area the range might be from very
moist to very dry or, perhaps, from dry
to very dry. On the map, enclose areas
with simitar soil moistures. Look for
large areas rather than the exceptlonal
site of limited size. These areas be-
come the plant sampling sites for the
next part of the investigation. See the
sample map.
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The ideal situation is to find two large
areas, one with sandy, dry soll and the
other with moist soll conditions. Oniy
two areas are needed for this -
investigation.

-

_Plam Sampllng'Actlvlty Description

Teams of two students work best for
this activity.

In each area, each team will randomly
select three sampile plots, (a, band ¢
on the data sheet). To select the plots
in each area, students can simply shut
thair eyes and drop their data shgets to
the ground. The area under the sheet
becomes one of the sample plots. At
each plot in each area, students are
asked to make a count of the number of
plants in each sample and write this
measurement in the appropriate box

on their data sheet.

Studenits will count the total number of
plants of any kind on an area of ground
aproximately as blg as the data sheets
they have in thelr hands. They can hold
their data sheet in one place over the
plants and count those which are under
it. ”
It Is not necessary that
‘‘data-sheet-size’’ counting areas be
perfectly exact, nor is it critical if a
student wrongly identifies a complete
plant. The results of this study are
based on a statistical average of all
students’ measurements.

Some plants may be dead. Count

them too because they were aiso
produced frorm this soil at another time
of year.

Some student may finish early. It is to
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;. thedatasheet.

-

~

=2 thelr be"nem-th:tlt'th‘ayarfa’thiﬁlffeé_ o

“3 ‘Sheets

.+, data sheet. Each student will needa

- Individual siudent counts of plants’

" soll support more plants?*’ individual

L TT .t P T T e

tatistically, the information on one.
ata sheet is not a valid sample.of the

pay attention to other things around: *
them.. This Investigation ia designed to -

allow:studentsto see and expérience  “-enough sample. But if.séveral students.
more than-is usual; hopefully more.

an.plant samplet ...+, Oran entiré class sanipled the plants; .
han.plant samles s e e rthe information can be pooled intoa:

sheet and write in the tojal from ali in-
dividual data sheets for sach box.'If .
this is done on an overhéad transpar-
ency or @niarged wall chart of the data
. -sheet, all participants can'seethe .
resuits at once. Now is theré any in-
.dication of-an answer to the question
above? Are there more plants in the
wet.or the dry area? is there any
pattern between wet and dry soll and
the size of the plants? ,

Coiiieting Data ~ Using Student Data

_-Make muitipie copies of the printed
‘copy and a pencil, Students should
write only a number in each squareof -

from each plot may range from zero to
several hundred. A more likely range
is 3 to 25. Results will differ between

. students and plots.

*Does dry, sandy soil or wet, humus

data sheets may show a difference
between area 1 and area 2, or between
individual plots. It is interesting for
students to speculate on conclusions
from their separate data; especially in
that many of their measurements wiil
conflict in the differences they show.

plants being counted. Itis notalarge "~

large, valid sampling: Use ablank data -~

a

for information -

Many Service land areas provide
shelter, toilet facilities and {imited
equipment for your use. For trip re-
servations and further information,

' . contact your local U.S. Fish and Wild-

life Service office or the following re-

gional Service offlces;

Jenny Publishing Co. inc.
57 Queen Ave. So.
Minneapolis, Minnesota 55405
“Copyright 1978 All Rights Reserved

after the
investigation

1. As a follow-up to this activity, other
environmental factors can be in-
vestigated. Variation in light intens-
ity, surface temperature, soil com-
paction, and their effects on plant
density can be compared using the
techniques in this activity.

2. it may also be informative to study
the effects of varying soil moisture
on a much broader scale. Differ-
ences in the amount of rainfall over
an entire state or continent can be
identified and compared to differ-
ences in vegetation types. Compare
the amount of rainfatl with the loca-
tions of natural plant cormmunities
such as prairie vs. hardwood forest,

, and domestic plants such as small

Regioni: P.O. Box 3737
Portland, OR 87208

P.O. Box 1306
Albuquerque, NM 87103

Federal Building
~ Ft. Snelling
Twin Cities, MN 55111

17 Executive Pk. Dr. NE
Atlanta, GA 30329

John W. McCormack Post
Office and Courthouse
Boston, MA 02109

P.O. Box 25486
Denver Federal Center
Denver, CO 80225

Alaska Area Qffice
813 D Street
Anchorage, AK 99501

Region 1|

Region Il

Region IV

Region V

Region VI

This Qutdoor Classroom guide is one of
a series; others are avallable from your
local or regional Service repre-
sentative. . )
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Synopsis :
- " WATER FLOW AND these skills In the constructionof a - . ' .
IMPOUNDMENT mini-dam. :

Students will apply skllis of measuring -
-and mapning to construct a model of S ) .
the land's surface. They will apply - - N

o T . N -- Preared by:
- ERIC g 4 U.S. Fish and Wildlife Service g

L ' - Minnesota Environmental Sclences Foundation, inc.
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‘environm
‘goals

" Every citizen’s decision, or lack of

<. decision, in some way determines the

use and the future of public lands.

" The U.S. Fish and Wildlife Service is
- this Nation's only Federal land

management agency solely responsible
for fish and wildlife. it is the Service's

belief that through education and

direct experience, citizens can gain in-

formation, understanding and atti-
tudes that will support wise use of
public lands. ' ,

| 'Water flow and
impoundment

3

B

a crisis concern of the Service. Man
must continue to live in the world in
some reasonableé ‘‘balance’’ with the
land and with other life, otherwise he
will not survive, ¢

~ Service programs help people to learn . .

about tand and wildlife, involve them- -

selves in interactions with the natural
world, and enrich themselves through
that strange aesthetic joy which can.be
experienced in the midst of a wild en-
vironment. Besides thess, the Service
attempts to make its lands a model! of
environmentai management.

Quality and harmony will remain a part
of the environment and remain the

&

7

. Mﬂalntaini}\g environmentat harmony is |

guldslings for public land management
if citizens see valug in thase practices.

11

PN i
o ot ’
o

background '

Wildlite is decreasing bacause there is
less and less place for it in man’s

managed habitats — farms,.towns, in-
dustries, parks. One of the things land

N

management people are trying todoto

reverse this trand is replace some of

" the drained wetlands, which previously

provided habitat for waterfow!, with
man-made wetlands which are main-
tgined. This is accomplished mainly

7/
v
s/

A'. Purpose: This activity will acquaint

students with —

1. Theconstruction of simple
surveying instruments.

2. How to survey a piece of land. |

- 3. How to draw a topographic map.

4. How to build a three-dimensional
model of a topographic map.

5. How toconstruct a mini-dam.

B. Objectives: During this activity
students wiil—

1. Understand the tools and the task

through building the tools themselves.

_2.-Work together to accomplish a class

surveying project.

3. Evaluate their surveying data in
order to choose a site for building a
mini-dam.

- C. Activity requirements: You will

need—

1. Supplies to construct one surveying
instrument tor each team of 3or 4
students (see illustrations on Data
Shest, Side 2).

2. Enough 8 to 10-foot poles to supply
each team with one.

3. Three 2-foot lath stakes per team.
4. Cormnpasses for cach team.

5. A plumb line for each team.

€. Rope tor each team,

7. Large sheets of paper for mapping.

e §&~-dboard for making a

F Mcae-dimenslonal model of the map.

IToxt Provided by ERI

Before You Bagin

The class can choose one of the sight-
ing devices appearing on the Data
Sheet, Side 2, or each team can choose
Its own. Uging the lliustrationas a
guide, each team can bulld the device
it will use in the surveying actlvity.

Each team will also need to build one -

range-pole. Using an 8 to 10-foot -
length of 1 x 1 inch clear.pineor a
bamboo pcle, mark the pole in aiter-
nating 1-foot intervals with red paint,
red cloth or plastic tape.

Next, the class can learn to use the
equipment by measuring furniture and
stairways inside the school. They ¢an
also go outdoors to measure variations
in the topography of the school
grounds. Practice measuring both
distance as well as elevation.

Distance measurements are always
made on the level. Example:

distance between {wo locations

Distance measurement requires at

least two students per team — three
are best. . ’

Elevation is measured with the level
and range pole and some kKnown eléva-~
tion to start with. Example: .

S 1080 eat ahove sea
I evel at Location
Incrassed OR 211, = 1082 1. slevation

atlocation2 *

10410 teet abovo sea lavel
at Location ¢
-2t = 1078 ft. elevation
atLocation

~ %
oo

3

A plumb line can be extended to obtain
a vertical above any location to make
measuring more accurate or arange
pole can be balanced on end to

estimate a‘vertical.

*c-
oy v
\I!)

Activity Procedure

An outdoor area must be selected for
this activity. The area should be of suf-
ficient size to accommodate the class
working in teamsof 3or4, at 10to
20-foot intervals. it can be a very smail
valley, or a large guiley. A guiley may
be availabie on school property or close
enough to make it unnecessary to
arrange a field trip.

The following problem is proposed for
students to solve: Given the small
valley or gulley, where is the best place
to build adam? -
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Baseline compass direction

Distance between baseline stakes
Direction of compass line across valiey or gulley
Elevation at stake No. 1

_Toward

Two-foot elevation intervals along the compass line
(in order of measurement)

Elevation Distance from Baseline
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SIDETWO.

Represent the interval locations along your compass line on this chart,

m| l T ——
l |
1 I l
e - U B
| | ‘
o o I |
ELEVATION |-—~———— ———== e —_— o — — -
. l R
e o I R
1 T |
l I |
| | ]
100 ft. 200 ft. 300 ft. _ 400 ft.
Distance Along Compass Line
signt ~ " Ev¢  OPTION 1 OPTION 3
~—— :; —— —
5ft. from '9 90°
line of -
sightto
base or
4ft. for
s:\c:;tert S|GHT| NG
students.
DEVICES 5ft.
Weight for plumb line. a 3 WeightLFor
' ‘1‘ g W Plumb Line
_ OPTION 2
Sight oY - Mason's tine fevel RANGE
—_— POLES
—
Marked in
one foot
Cardboard intervals.
Scale i
Degree scale pivots + ?;I(I) ft.
5ty on nail.
T ' Will read angles
up and down as well
W as sight level. W
§ £,




*throﬁgh the bullding

of ponds, al-

.though some water areas are establish-
ed by blasiing-holes in dry marshes, or
by damming small waterways.

‘Siiting is one of the factors that con-
tributes to the rapid death of ponds by
encouraging growth of choking vegsta-
tion. It is therefore of considerable
importance in pond management that
everything possible be done to prevent
siltation. One of the first rules is not to
build the pond in a stream. Although it
may at first seem a logical place to im-
pound water, a pond built I a stream
has many disadvantages. It is likely to
be subjected to unusually heavy over-
flows during floods because of the
large drainage area involved. The dam

T
AL &L e
N ¥

" and spillway are subjected to heavy
pressures and the pond itself to un-
usua: sedimentation.

Amaong the unexpected things about a
pond is that the runoff from a rather
small watershed Is sufficient to keep it
filled, especially where the scil is _
“heavy and the climate humid. it need
not necessarily be fed by springs or
flowing wells. The rainfall running

. from crop flelds, pastures and 0

woodlots can be dependad upon to.
maintain.a pond. The runoff need only
be sufficient to replenish the water lost
by evaporatjon and seepage. The iatter
depends upon annualtevaporation
which varies from three feet in the
humid East, to six or more feet in the

‘f‘

- -

arld SOuthWast.

Land management people nged to
understand the interrelationship of the .

. - several factors of land topography, soil -
- type, vegatation cover, and amountof . i3

precipitation and evaporaticn in a
locatiom being considered for water

" impoundment. The activity following

emphasizes topography.

o

First,a base line must be set up which
will be long enough to allow all the
teams to work aiong it at no less than
10-foot intervals. This can be done by
sighting a compass line roughly
parallel to the valley or gulley length. .
Set stakes along it at 10 to 20-foot
intervals, assigning each stake a
number corresponding to one of the
team numbers. The first stake at the
top of the base line will be marked
Stake #1, and will be the point of refer-
* ence. Its elevation should be arbitrarily
named (perhaps 100 feet), and marked

BASE LINE

el

,'—'

on the stake. Each team should record
that information on the Data Sheet,
Side 1.

The teams, each with compass, level,
range pole, and measuring rope are
assigned to a numbered stake on the
base line.

Each Team sights a line perpendicular
to the base line and across the vallsy to
be mapped. This wili result in as many
parallel lines as there are teams. {f
there are only a few teams, more lines

— -
C\_,-Dw

a\\]

[

will need to be surveyed later tc
completely map the area. A stake or
flag can be placed at a distance point in
line with the compass sighting to
insure that all measurements will be in
line, - .

L]
Returning to stake No. 1, @ach team is
to find a focatlan on their compass iine
which is a 2-foot multiple of the eleva-
tion at stake No. 1. (See dlagram
below.) Having established this eleva-
tion, the team will find all further
2-foot elevation intervals along their
compass line and measure the distance
of each from the bass linse.’

118,
m——aee 1080 + T = 1084

1080 ft.
elevation

10618, 1151t 13511, 190 #t. 2101t

Measurements of distance can only be
made to the limit of the rope, the range
pole, or the student’s reach. Thus,
each total measure must be broken into
units of level distance. The sighting
device must likewise be moved to
newly measured locations when the
limit of the range pole is reached.

Ultimately the teams will have
measured all 2-foot increments of ele-
vation on a series of parallel lines
running across the valley.
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" 'Record a!! measurements of distance

: and elevation on the Data Sheet. Each

team should also compiete the ¢chart on

Side 2 of the Data Shest.

* "Us!ng the Data

= Back in the classroom, if the parallel
lines are represented to scaieon a
large pieca of paper, and points f like.
elevation are connected with curving
fines, a contour map of the elevation of
the vailey will result.

Draw in the location of any landmarks. -

noll

\

1
/ : \

\

- o
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After a scale map of about 1 inch re-
presenting 10 feet has been drawn on
large paper, draw a smaller scale map
of about %2 or % inches representing
10 feet. Lay each contour iine over a
separate sheet of cardboard and cut
away that portion of **land’’ which is
below the elevation which that contour
represents,

after the
investigation

Here is an additional actlvity that witl
give students a chance to make an ap-
plication of their surveying probe
results. ldeally, it should be done dur-
ing the spring thaw. In some parts of
the country, where there is no spring
thaw, a rainy day may be the only
option.

Take the class outdoors to build a
mini-dam |f the gulley they surveyed
and mapped is close at hand, they
might use it for their dam building
project. If not, a school yard watershed
area. or aconstruction site would work
wull. They will need to have ac-
cumulated some building materials
befere the day they begin to build ;-
lumber scraps. loose dirt, boxes,
bricks, stones, etc. They shou'd been-
couragad to refresh their surveying
ad mapping data, and to apply what
thay fearned

Atter the dam 1s butlt. it can be visited
aften to chack the results. Perhapsa
woek or 10 days later, the class can
“fp the dam apart, and return the

4iny to the way they found it.
EKC y ey
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Glue one shee/t of cardboard over
another to reqresent

the respective Increases in 2-foot in-
crements of elevation Add landmarks
as desired. \

Such questions as these will aid the

class In deciding where a dam might be
builtin therulley ’

o

¢ What would be the resuit if your dam.
spanned the lower end of the gulley?

* What would be the disadvantages of <
building the dam there?

¢ What arethe possible effects on a

" dam of placing it where the water

runoff Is fastest and heaviest?
¢ Where eise could it be placed that

would make it possible to catch
enough water without danger of
washing out? Is thus necessary in this
guuey° .

“The students should decide where to
build the dam, construct it on the
model, and calculate how large the

' water surface would be if the dam were

actually to be constructed In the gulley.

. in order to make this calculation, a grid

can be imposed over the model, using

. the same scale that you have used for

the model. Draw the grid on trans-
parent paper so it can be laid over the
model.

Jenny Publishing Co. Inc.
57 Queen Ave. So.
Minneapolis, Minnesota 55405
~Copyright 1975 All $ights Reserved

for information

Many Service land areas provide
sheiter, toilet facilities and limited
equipment for your use. For trip re-
servations and further information,
contact your local U.S. Fish and Wild-
lite Service office or the following re-
gional Service offices:

Region | P.O. Box 3737
Portland, OR 97208
Region Il P.O. Box 1308
Albuquerque, NM 87103
Region Il Federal Building

Ft. Snelling
Twin Cities, MN 551 12‘

- e rr—'\.\/

r‘?ﬂﬂ (/
g\éuﬁ» j ‘

Region IV ~ 17 Executive PK. Dr. NE
Atlanta, GA 30329

Region V. John W. McCormack Post
Office and Courthouse
Boston, MA 02109

Region VI P.O. Box 25486

Denver Federal Center
Denver. CO 80225

Alaska Area Office
813 D Street
Anchorage. AK 99501

This Qutdoor Classroom guide is one of
a series; others are available from your
local or regional Service repre-
sentative.
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o A POPULATION OF POCKET . clusions about their.relationship to soil ) a
GOPHERS - ‘moisture and toc vegetation type. a o
During this activity, students will'map .. e o
'the number and distribution of pocket . _
e gopher mounds$ and come to somecon- - S R b O ’

t

N T | . . _ . Prepared by:
‘ ' B ¢ !} Y. S.Fishand Wilidlife Service

B t Minnesota Environmental Sciences Foundation, inc.
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environmental
goals

Every citizen's decision, or lack of
dsgision, in some way determines the
use and the future of public tands.

The U.8. Fish and Wildlite Service is
this Nation's only Federal land
management agency solely responsible
for tish and wildlife. It is the Service's
belief that through education and
direct experience, citizens can gain in-
tormation, understanding and atti-
tudes that wili support wise use of
public lands. '

Apopulation of
pocket gophers

Maintaining environmental harmony is
acrisis concern of the Service. Man
must continue to live in the world in
some reasonable ‘'balance’’ with the

" land and with other life, otherwise he

will not survive, .
Service programs help people to learn
about land and wildlife, involve them-
selves in interactions with the natural
world, and enrich themselves through
that strange aesthetic joy which can be
experienced in the midst of a wild en-
vironment. Besides these, the Service
attempts to make its lands a mode! of
environmental management.

Quality and harmony will remain a part
of the environment and remain the

B i - e e B R R AR 2 L 4 L RO

-

guidelines for public land management
if citizens see value in thesp practices.

background

It is possible for a female meadow vole

to produce three to four litters of young
a year. The bables are on their own
within four weeks, each of the five to
nine males start their own family when
they are only two months old. Al-

-though not alf wildlife species are so

productive, each does produce enough
young to maintain a healthy and stable

_ population,

.-® yrpose: This activity will acquaint
students with—
1. The mound-bullding habits of
pocket gophers.

»

Some environmental factorsiwhich

influence pocket gopher distribution.

3. Some effects pocket gophers have
on their environment.

. Objectives: During this activity

students will--

1. Map pocket gopher mounds.

2. Compare areas where pocket
gopher mounds are numerous with
areas where they are absent or
inactive.

3. Discuss what might be some
reasons for the difference.

Activity requirements: Each teamn
will need —

1. Data sheet.
Plastic bagq.

Cardboard box for map table

Ll

Rule with tab.

Pin or small nail

(¢4

Tape
Two pieces 8-z x 11-inch paper.

50 fect of rope knotted at one-toot
intervals.

\‘l
vall garden trowel.
ERIC™" ¥

IToxt Provided by ERI

Introduction

. Pocket gophers are rodents that live

underground. They indicate their

" presence by mounds of earth that they

throw up on the surface above their
system of tuhniels. They prefer moist
but well-drained, sandy loam soils. in
farming areas they are most likely to
invade hay-crop flelds or pastures,
roadsides, and railroad right-of-ways.

inits tunneis, about a foot beneath the
surface, a pocket gopher feeds on
tubers and roots. It occasionally leaves
its burrow to feed on surface vegeta-
tion. Food items are cut into small
sections and stuffed into its externai
cheek pouches, and transported to
storage chambers in the tunnel.

Pocket gophers probably tive solitary
lives except for the period of mating
and while the young are with the
mother. As soon as the young animals
are weaned they start their individual
tunnel systems.

The tunnel system usually consists of a
rmain tunnel with short laterals. At the
ends of these lateral tunnels are the
mounds of dirt, pushed up from below.
Each gopher then constructs a cluster
of mounds. Active clusters can be
readily identified because one or more
mounds will have been dug recently
enough to be darker and moister than
the others. Each cluster is to be
counted in this study and the cluster
will represent one animail.

Activity Procedure
For this activity it will be necessary to

locate a meadow or field where there is
a substantial, active, pocket gopher ' §

popuilation, but which has areas where
there are no mounds.

Each team can be assigned to choose
one 100-foot circular area where there
is at least une cluster of active pocket
gopher mounds, and another area of
equal sizg where there are no mounds.

in collecting data from active mounds,
each team should place a stake or pole
near the center of pocket gopher ,
mounds. Circumscribe an area around
the stake using a 50-foot cord tied to
the stake as the radius.

Each team can count and record the
number of pocket gopher mounds and
the characteristics of the area using the
Data Sheet, Side 1, as a guide.

To determine soll moisture, teams
should cut away the top 2 inches of soil
in a small area within their circles,
using a small garden trowel. Each
member of the team might dig a
handful below that level, and feel it in
order to arrive at a team judgement.

A map of the distribution of pocket
gopher mounds can be drawn for each
location. The map will aid graphically
in the interpretation of the coilectad
information.

The following mapping technique can
be used:

Heplace the center stake with an over-
turned cardboard box. The box will
serve as a table upon which the map
witl be prepared. Tape two crossed
pieces of 8%z x 11-inch paper together
and place them on the center of the
box. Fasten (giue) a cardboard or stitf
tape tab on the back of a ruler as

AT
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Data | Qutdoor Classroom Guide Number 3
~ | A Population of Pocket Gophers

Sheet o

Members:
SIDE ONE | ~ Location.
of Study:
-WITHIN A CIRCLE OF
100-FOOT DIAMETER:
Number of mound clusters:
g Kind of Ground Cover Present | Absent Cmrsr’\ton
E Grasses |
m Broad Leaf Ground Plants
& |Shrubs and Bushes
= | Trees
m
Very coarse, grainy and loose. Made
Sandy | ip of large particles.
Tends to be clumpy and hard. Very
E Clay tiny parttcles
t . Loose, but not grainy. Dark colored.
- |Organic Contains decaying plants & animal
o) materials.
e Looser than clay, finer than sand,
Loam lighter colored than orgamc made
up of sand, snlt and clay. -
E Dry Falls apart
0 Slightly | Appears moist but does notclump |
g Moist | whensqueezed. ]
< | Moist | Clumps when squeeaed
wed - _ T .
o Q |wet Water is obvuous
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-SIDE TWO Outdoor Classroom Guide Number 3

A Population of Pocket Gophérs

WITHIN A CIRCLE OF Team:
100-FOOT DIAMETER: Members:

Number of mound clusters:

Location _
of Study:

Kind of Ground Cover Present | Absent C%O%ton

Grasses
Broad Leaf Ground. Plants

VEGETATION

Shrubs and Bushes
Trees | il 1

Very coarse, grainy and loose. Made
up of large particles.

Tends to be clumpy and hard. Very
tiny particles.

Loose, but not grainy. Dark colored.
Organic| Contains decaying plants & animal
materials. _ -

Looser than clay, finer than sand,
Loam lighter colored than organic, made
up of sand, silt and clay. |

_

Sandy

Clay

SOIL TYPE

Dry Falls apart.

Slightly | Appears moist but does not ciump
Moist when squeezed.

Moist | Clumps when squeezed.

SCIL MOISTURE

Wet Water is obvious. o
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“tition for food, and lack of sheitering -
.cover.: However, the surplus of young.

““make up for losses from winter hard-
- ships, iliness, weaknass, broken bones
and all othar posslble misfortunes.

Every area of land can supportonly a
.--eartain.number of each kind of animal
~ this is called Its carrying capacity.
e For nearly every species, a surpius of
" individuals results in a deterioration of
living conditions that affects the well-
being of the whole population, Nature
usually ensures that each population of
animals has the capability to over-
produce. The factors limiting actual

inter placés heavy stress on‘indi- o
(wdual animails due to weather, compe-

.- Besides. lnﬂuenclng the survivai of
«that are born'each spring and summer.. 1 +8urplus animals, carrying capacity af-_.-»,qav.-
fects production. Each species.has an

nutnbers are datermined by the tand s
carrying capacity o . :

established soclal structuré. Territorial
competition in the spring for nesting
sites and feeding territories limits the -
number of adults producing young.
Man affects this.production by chang-
Ing the habitat and making more or
fewer nesting sites or feading terri-
tories available. o
Through the discovery of population
factors, including stress and the
number of individuals within a popula-
tion, a student can better understand

- - a8.well.as the meadow vole. -This dis-
-~covery leads to questions of man’

‘his own environment and the *‘batance
of nature." This-balance inciudes man.

Surplus population,.our own stress . "
factors and the carrying capactiy of the
~land for man and hus actwities. )

shown, and pin this sightlng,devlce to
the center of the paper. Put the pin in
at the zero end of the measuring edge
of the rule. Sight along the ruler edge
at acluster of pocket gopher mounds.
Another team member will measure

the distance in feet from the box to the
cluster of mounds. For-each 10-foot
distance, count out 1 inch along the
ruler and place a mark to represent the
cluster on the paper at the edge of the
ruler.

Do this tor each cluster within the
100-foot circle being investigated.
Define the circle on the map at the
§-inch mark on the ruler.

Attach the finished map to the Data
Sheet.

After mapping the mounds, teams can .
move to areas where there are no ’
mounds and use the Data Sheet, Side
2, to record their observations. Repeat
the soil moisture procedure.

Using the Data

Back in the classroom, all the teams’

maps can be arranged roughly in the

same reiationship team areas had to

each other in the field. This will heip

the students to visualize the mound

distribution while they are discussing
* their data.
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s ‘Using data bdtﬁ'f?ém_hrm _Q“tl_‘g'qiphpr
~activity and areas where there is none, "
7 class discussion can deal with such "~

vestions as the

evidence that food supply was.exhauists., ;
17897 What:ls the evidence?

6. Can'you determine what effects . .
- these pocket gophérs have had on this
- meadow environment? Good effects?

. What seems to be the relationship Badetfects? . o
‘betwegr mound-building-andsoll IR

type? Soil moisture? Food supply? ' - . - o . &" | :
Vs somomanons o eapk o | - . for information

" "41,'Do pocket gophers usually choose a
south-facing slope.over a north facing

ope? Why?

L T
4.1

1

3. Does there seem to be a pattern to

-+ mound-buliding? Or does there seem : - Many Service land areas provide
' -tobenopatternatall? - . sheiter, toﬂfet facilities ar’x:d limiited
e _ equipment for your use. For tripre- - T
- 4. Is there evidence of non-sociability , sgrv:ﬁons and’f'urther Informat?on. S
among the pocket gophers in this area? contact your locai U.S. Fish and Wild-

What is the evidence? , life Service office or the following re-
. gional Service offices: ;

after the
i_nvestigation

If the meadow is convenlently located
and if the students are still interested,
they could continue to watch gopher
activity over a longer period of time.
Many of their conclusions could be
verified in this way. They could get a
better idea of the relationship between

Regioni: P.O.Box 3737

mound-building and vegetation if they Jenny Publishing Co. inc. Portland, OR 97208
were to determine which mounds are 57 Queen Ave. So. -
abandoned. {f the marking stakes used _ Minneapolis, Minnesota 55405 Region{l P.O. Box 1306 :
in the original activity could be left in “Copyright 1975 All Rights Reserved Albuquerque, NM 87103
place, teams could later identify the
areas of their original observations, Region It} Federal Building
and could watch what happens to - Ft. Snelling
mound-building and vegetation there. ' Twin Cities, MN 55111
They could use their original records '
and compare them with the conditions , ' Region IV 17 Executive Pk. Dr. NE '
in their circles at the time mounds are Atlanta, GA 30329
abandoned. Have the kinds and
amounts of ground cover changed? A RegionV  John W. McCormack Post
great deal? What might this mean? Oftice and Courthouse
Has there been comparable change in . Boston, MA 02109
the second (moundless) area they
originally observed? What does this ' Region VI P.O. Box 25486 *
indicata? = Denver Federal Center
Denver, CO 80225
Other interesting places where pocket
gopher activity could be observed area Alaska Area Office
hiliside with north and south-facing 813 D Street
siopes, or a road cut with north and Anchorage, AK 99501
south fsces. Are there any mounds on _ :
the north-facing slope? it so, are there This Qutdoor Classroom guide is one of
many more on the south-facing slope? a series; others are available from your
Can you give an explanation for this R By focal or regional Service repre-
e - v sentative.
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. Wildiife Service .

NSECTS AND PLANTS CoL sects found in a semi-natural ‘‘weedy"’
n this activity students gain some area with those found in a lawn. They
understanding of the link between collect and display samples of each. *
plant diversity and insect diversity by - : : :

comparing the varlety of plants and in-

Q T o _ Prepared by: .
- ERIC ’ (‘J‘ U. §. Fish and Wildlife Service _
| Minnesota Environmentat Sciences Foundation, Inc.




goals

‘Every citizen's decision, or lack of

environmental

- décision, in some way determines the

use and the future of public lands.
‘The U.S. Fish and Wildlife Service is

* this Nation's only Federal land

management agency solely responsible

= for fish and wildlife. It is the Service's

“belief that through education and

" direct experience, citizens can gain in-

formation, understanding and atti-
tudes that will support wise use of
public lands.

lnsects and

~ Maintaining envirohmiantal harmony is

a crisis.concern of the Servi¢e. Man
must continie to tive I the world in
some reasonable *'balance’’ with the

_land and with.other life,.otherwisehe . . -.

will not survive,

Service programs help people to learn

about land and wildlife, invoive them-

selves in interactions with the natural
world, and enrich themselves through
that strange aestheétic joy which can be
experienced in the midst of a wild en-
vironment. Besides these, the Service
attempts to make its lands a model of
environmental management.

Quality and harmony wiil remain a part
of the environment and remaln the

guidelines for pubilc land managerment
if citizens see value in these practices.

" Did you ever wonder why there are so

many different kinds of the same .

thing? There are numerous kinds.of -

flys, beetles, worms, algae, bacteria,

trees, snakes, frogs, fishes, birds and
mammals.

It may seem that animals of the same

kind, such as sparrows, all behave
about the same way. This is not true.

~

that exists in semi-natural ‘‘weedy’’
are 4 . .

. The'varlety of plants and insects

that exists on a lawn.

A way to collect, display, and
compare samples of plants and insects.

4. The construction of an insect net..

J.

. Objectives: During this activity

students will—

. Compare an area where plantg and

insects are diverse with an area where
they are not.

Make inferences about what causes
this diversity. ' :

Make a display of plants and insects
toillustrate the concept of diversity.

Activity requirements: Each
stu%em. or pair of students, will
need—

. Materials to make an insect net:

broom handle or equivalent, panty
hose, coat hanger, pliers, needle and
thread, extra wire.

Killing jars: baby food jars with
caps, cotton soaked in fingernail polish
remover or aicohol.

Grocery bag to contain plants.

The class will need —

1.

2.
3.

Large pieces of white paper for
dispiaying ingects and plants.

White glue.
Felt-tipped markers.

O en Series on insects.

E119

can be studied and understood by
students. This activity suggests a way
to compare an unmanaged, weedy
roadside with its plant and insect life
and a managed and manicured lawn
with its lack of plant and insect
diversity.

COAT HANGER

e Remove the elastic waistband from
the pantyhose; '

* bend the coat hanger into a circle of
at least 10 inches in diameter, and
twist the ends around each other
securely;

¢ fold the upper edge of the hose over

the circle at ieast 1 inch and whip Pyt

LASH WITH WIRE
THREAD OR STRING

W .
. Purpose: This activity will acquaint introduction diversity.
students with—
. The variety of plants and insects On a local scale the concept of diversity  Befare You Begin

Each student can make a net, or |f
students will be working in teams of.
two they might make one net for each
pair. (See iliustration.) Follow this
procedure:

PANTYHOSE

stitch with needle and thread;
¢ knot one leg tightly at the very top
and cut it off below the knot;

" e knot the other leg at the knee or

below;

* lash the twisted ends of the coat ‘
hanger to the broom handle (or stick)
with an extra length of wire.
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Insects and Plan'ts

Team

o
wlpnd
S
Q

Names

SIDE ONE

Collecting Area

Grass-

Ant . |Beetle gzgper
Types|Types o okt
Types

Types

Bee |Dragon-
Typesi|fly
Types

fly and
Moth
Types

Butter-

Other
Critters
Spiders
Worms

PLANTS

AT




sparrows, It Is discovered that each
‘species behaves differently than the
‘others.’It may.differ.in-when arid what -
At sings; what, when and how it eats; .

. walks; ele.

. Because of the diversity of plant and
.+ animal life in the environment, each
_8pecies of sparrow has been able to-
.- ~**put-together’’' a unique composite of
behaviors or niche. Since the niche of
- @ach species of sparrow is unique,”
sparrows of different species are not
competing diregtiy with each other, -
- * This altows seyeral different kinds of -
sparrows to live in the same place.

, /
“ /

\Whiai one obiserves dlfferent species o1,

when and how. n"'?Lhowvltf'yaand K

TN e

“life allows for a diverse animal life, -
Diversity then, creates acomplex

fabric is both flexible and durable.

Even in the face of disaster caused by

floods or fires or hurricanés, some of
_the fabric remains to bagin again..

Many things can affect the natural
diversity of the environment. Modern

' agriculture has turned the diverse
native prairie into a domestic prairie of
corn and wheat. What effects has this
had on prairle animal life? This activity
may help answer this question.

. And 80t 18 with most animai life —a -
‘diversé environment with diversé plant " :

. fabrig of-interrelationshipsamong'the ~ . ... _
‘environment, plants "andanlmals:-..Thl} A :

TR

L,

Planning the Activity

: Locate two areas to compare with one
another; one managed by people and
one unmanaged, weedy, and large
enough to allow the class to work in
teams of two with plenty of space for
each team. An undisturbed roadside or
raiiroad right-of-way are good possibil-
ities. The managed area might be a
grassy area of the school grounds.

in order that comparisons between the
two areas be accurate, the class should
decide how many sweeps with their net
each-team will make in each of the two
-areas (4 or 5 sweeps is suggested). De-
cide, too, how much time will be spent

looking on the ground in each area for
crawling insects (5 minutes Is suggest-
ed). Finally, decide how many -
different piants to coilect at each area
(5-10 is suggested).

]
e

Activity Description

When the class arrives at the weedy
area, assign each team to a generous
space. First teams should collect one
example of each of 5 or 10 plants, pick
the plants at ground level, place them
in a bag, and mark the bag with their
names. Then they should make the
agreed upon number of swéeps with
their nets, being careful to sweep at a-
different ievel and a different place

.....-;": ) *
-

each time. Next examine the ground
for crawling insects, and coliect them
for the length of time agreed upon.
Transfer all insects to killing jars, and
mark the jars with team names and lo-
cation. Leave tha insetts in the jars for
at least an hour.

The procedure can be repeated when
the class moves to the school lawn.
Here, ali sweeps will have to be made
at grasstop level. Spend the same
amount of time collecting crawling In-

- sects. Again, transfer to killing jars:

- .and mark the jars. incollecting plants, .

it may be impossibie to locate 5 to 10
different kinds. Perhaps students will
have to collect 5 to 10 grass piants.

AN

=
\\\‘1

)

«
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ing.the D J TR Wt this visualization of diversity ih
AR o - front of them, students can begin.to
Back in the classroom, make two large  ask themselves some guestions:
displays; one of unmanaged area L T -
plants and insects, andone of-. - -'. - Which:drea shows moreinsect: . - ..

managed area plants and insects. - diversity; plant diversity? ™ - - -~

‘Cover twd tabies (one for each area) ¢ What could attract insects to an

with white paper, and draw columns on area? |s it-variety? Plant helght and

the paper & llustrated on the Data slze? Plant color? Might it be food

‘Sheet. It will not be necessary to know supply? Shelter? Temperature? A

;;;;__tgq var:e__tle:s of insects by name. Divide f?m?maﬂotndc:t reai_s_.o_ns?‘, o .h: _ .

- the entire ¢lass collection from each o 8 great diversity exists when " : "

** areaon the basis of look-alikes, e.g. peapleteavean areaatons togrowand - fOI fNfOrmation

T ants, beetle-types, butterfly and develop naturally, what do you think

g m?gh.types, etc. (Iiine them up in the :?,% plant and 'l?nsect life was like here :

- . columnarareas. On the other half of - years ago rovid
the table, arrange the plants collected ~ ® What effect on insect varlety does a Sf\i?t‘é? etrcs\ﬂg?f':miﬁ;?:n% limited
from the same area. cultivated flower garden have? A equipment for your use. For trip re-

fleld of corn? , servatiuns and turther information,
' - contact your local.U.S. Fish and Wild-
life Service office or the following re
. glonal Service offices: :

This process could be followed first by
individual teams and then a group dis-
play could be made using all of the
information from the entire class.

after the
investigation

Students might be interested in
knowing what the names of their
ingects are. If so, they could use a field
guide to insects to identify and label

them.

They might make a more permanent . _— Region| P.O.Box 3737

display of their collection which could Portiand, OR 97208

be designed in such a way that it would Jenny Publishing Co. Inc. ' ‘
be artistic, while still illustrating the 57 Queen Ave. So. Region!l P.O. Box 1306

concept of diversity. Plants and insects Minneapolis, Minnesota 55405 Albuquerque, NM 87103

could be glued to heavy paper in an ¢Copyright 1975 All Rights Reserved .

approximation of their natural appear- , Reglon Il Federal Building

ance, like this: o / Ft. Snelling '

Twin Cities, MN 55111

INSECTS FROM ROADSIDE INSECTS FROM SCHOOL LAWN . Region IV 17 Executive Pk. Dr. NE

;% ) * * #‘: tlanta, GA 30329 g
o WO

Region V John W, McCormack Post
Office and Courthouse
Boston, MA 02109
Region VI P.O. Box 25486
‘ Denver Federal Center

Denver, CO 80225

U et

*
b, .
o

Alaska Area Office
813 D Street . -
Anchoragg, AK 99501

This Outdoor Classroom guide is one of
a series; others are available from your
S L loca! or regional Service repre--

sentative.




' Envnronmental - U.S. Fish.and

~Education Gulde Wildlife Service. @™  Number -
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- Synopsis
SNOW TEMPERATURES Students use this information to deter- . : .
Snow temperatures are measured by mine the relationship between snow ' .
students and compared to air tempera- and the survival.of animals.
tures and depth of snow to find g .
. patterns of temperature variation. - ' _ o ’ . B
»
E ‘I‘C | - _ j ., Prepared by‘
RI | ' S UIS. Fish and Wildiife Service - :

o . Y M nesota Environmental Sciences Foundation Inc.

a ¢




. Every cmzen g decision, or tack of

decision, in some way determines the

~- useand the future of public lands.

The U.S. Fish and Wildlife Service is

" this Nation's only Federal land

B.

1.

e

. Bur

management agency solely responsible
for fish and wildlife. it is the Service's
belief that through education and
direct experience, citizens can gain in-
formation, understanding and atti-
tudes that will support wise use of
public lands.

temperatures

v R e P S
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t
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-,,Mamtaming enwronmentat harmony is |

‘acrisis concern of the Sérvice. Man

must continue to tive in the world in
some reasonable ‘‘balance'’ with the
land and with other life, otherwlse he .
will not survive.

Service programs help people to learn
about land and wildlife, involve them-
selves in interactions with the natural
vorld, ahd enrich themselves through

“ that strange aesthetic joy which cah be

experienced in the midst of a wild en-
vironment. Besides these, the Service
attempts to make its lands a:model of
environmental management.

Quality and harmony will remain a part
of the environment and remain the

u»-\.a 23, é s .., SR AT G

guldetines for public land management

if citizens see value in these practices.

bac;kgroun'd'

Snow performs a very Important rele in
protecting plants and animals-from
treezing. Because snow s a poor con-

ductor of heat it has the capacity to in-

sulate the soil underneath it. This
means that soil temperature will be
higher under a cover of snow than it
would be if there were no snow. Tem-
peratures under the snow at the soil

" surface have been measured to be

’ -

.
L

se: This activity will acquaint
students with —

. Wys to measure the temperature

O show,

. Variables which influence snow

temperature such as:

temperature of the air

. depth of the snow

depth within the snow at which
temperature is measured

. whether sriow is sheltered or

exposed.

. Ways to identify the presence of

small animals.

Oisjectives: During this activity
students will—

Discover the insulating
charanteristics of snow, and what that
means in terms of soil temperature

Discuss the affect on snow
tamiperature of differant variables and
combinations of variable§ after using
graphs to make comparlsms

tnvastigate the relari f)nshrp
between the survival of smatl animals
anyg stiow depth and toinperature.

L

. .ftctivity reguirements:

. 'tftmnmmeter s—accurate to 1 deg.

F.ogr Yo dey. C. (40-160 deg. F. metai
probe, dial-type thermometer ayailable
tram refrigeration supply companies is
miost durabie and reliable for tnis -
tnvastiyation. A cost from $2.50 to
$5.00 each may require the use of less
expensive and less accurate
thermometers ) Tie onalong, colored
10 prevent 10ss in snow

2.

One-h¢ ¢ inch dlameter candle and
matche for each team of two
students. .

3. Rulersor measuring stick marked in

inches or centimeters.

. Copres of data sheéts (one for each

team) and pencils (pers will not work
at temperatures be ow freezing).
/

¥

Beiore You.Begin’ )
Practice using thermometers toget a_ .
“*feel’’ for measuring temperatures.
Spend 15 to 20 minutes with students
taking temperatures in many different

places — in air, under snow and soil, in_

grass. in the sun and shade, in holes in
trees, under brush, undgr conifet
trees, and inside cloth g..Encourage,
an exchange of informatign while
students are meagynng

What'is the temperature today?
Students will realize the answer to this
question depends upon where the
measurement is taken.

-’

»Students may get varying measure-

ments.when using therrnometers in the
same-place. This usually is due to im-

" yroper'handling of the thermometer.

In éold weather, warmth from a hand
holding the thermometer can raise 1he
measurement several degrees above

- the true temperature. 1t is best to set

2
2

the thermometer down and wait until

.the indicator stops moving before a

‘reading is taken. Warmth from the sun

can also give a false reading. Unless
“‘inthe sun'' temperatures are
specifically sought, always measure
with the thermometer in a shadow. A
wet.thermometer will be cogled by
evaporation (or warmed by freezing) .

want to test out.these assertions and

seeif they or other conditions will
result in large or small errorsin
measurement. One thermometer -
should aiways be used dry, shaded,
and unheld as a gomparison.

Activity Procedure

Selection of an appropriate study site Is
important. it must be large enough to
accommodate teams of students
waorking along a line with 10tp 20-ioot
intervals between teams. 1t should in-
clude sheltered areas, (woods or brush)
and exposed areas (fielc), and when
possible, a hillside with both north and
south faces. It may be possible to find
such an area on the school grou nds or
within waiking distance.

Next, a series of stations should be
selected and numbered in sequence.
Teams can be assigned to stations by
numbering the data sheets to cor-
respond with the station numbsers, and
assigning each team to a station.
Students should tallow Side One of the
Data Sheet and record temperatures
from different snow depths as
indicated.

On Side Two of the Data Sheet, each
team can make a 1eco-d of every
evidence of small anirnal activity that

thev find at their station. They can look
far tracks. tunnels, scats, bits of fur
caught on twigs or grasses, carcasses
or parts cf carcasses.

If there is time, anintriguing contest
which is related to the investigation’
can make a day in the snow much more
fun.

? Snow is a good insulator, (Students

[T R ™)
e et
Vee 0w

" and give a false reading. Studen(s may

(]
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- a a “ Snow Temperatures |
| Sheet SIDE ONE Names

\TEMPERATURE READINGS: Station Number ____Date .
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SIDE TWO Names

étatioh Number Date

Record every evidence of small animal activity that you find at your station.

Illustrate some common signs:
‘ tracks, nut shells, burrows, fur, feathers, etc.
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5-32 dagrees warmer than soli with--

causes siower fluctuation.in.soil.
amparature,

i

he protection of snow has enabled -

mal!l mammals.to survive thé winter in

regions where; without its warming

.~ influence, this group of ariimals would

“perish. This, in turn, ensures the sur-
vival of larger, carnivorous animals
such as arctic fox, erming, weasel and
sable which feed on the smaller
animals in these regions.

.

ut.the protection of snow: Snow also ‘
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may have made this assumption from

the data collected.) The air in a small
T "grees if the cave is properiy designed
and heated. Many designs are
possible.

The contest Is to see which team can
design a snow cave that can be heated

' to the highest temperature. Two

limitations on the design are that the -

heated part of the caves cannot be less

than 1 cubic foot in size (1 foot by'1 foot

by 1 foot) and only candies can be used
. for heating.

Thermomaters shouid measure air
tempearature and should be shaded
from the candle flame so as not to
measure radiant heat.

Remember that this learning experi-
ence is all in fun and a little

" be considaéred detrimental to the
objectives. Discuss and compare snow
cave designs and try to canclude what

* design elements caused high or low
resuitant temperatures.

Using the Data ‘ '
The chart that appears on the Data  °
Sheet, Slde One, can aiso be used to
combine the informatidhi of all teams.
Either each team can use one chart to
collect other teams’ information, or all
teams can transfer their information to
a large wall chart patterned after the
data sheet. The wali chart could look
like this:

AR 34
g VE

SNOW
SURFACE

| MiDway
10501
| SURFACE | e

SOIL
SURFAGE

DEPTH
oF
SNOW

1 2 3 4 5 6.7 8 °

STATION

When team data have been transferred

to thie chart, the range of temperature

variation can be noted and an appro-

priate scale soelected so that aline

graph can he drawn for each terapera-

ture serles. i

For example, each line on the graph

-could represent vz degree.if thereis

Y _ttle variation in the measurements, or

ERIC -

-
IToxt Provided by ERI

v &

Y

10 11 12 13 14 i5 16 17 18 19 20
NUMBERS
dach time-could represent 5 degrees if

there is great variation in readings.
Once a scale is selected, use it for ~li
four temperature measurement series
so that the four line graphs are readily
comparable.

. s

Take time to help students draw their
* own assumptions about the relation-
ships between temperature and en-

8¢~

vironmental factors, and between the
presence of sinall animais and en-

....Snow cave can be warmed many de- ____ _‘'cheating’’ here and thera should.not._ __ vironmental factors. Discussion.could ,_,m.,&.-.;.'.;

include these questions; "

e At which snow depth is the tempera: .
ture variation along the series the
greatest? What are some reasons for
thisfact? -+ ' %

* At which station is there the greatest . A
variation between depths? Can you .

give reasons why this is true? 1

e What is the relaticnship between -
temperature and location of stations?

* At which statiens did you find evi-
dence of the greatest number of
*small animals? What Is the relatien-
ship between the presence of small
. animals and snow depth? Snow tem-
perature? Location 'of station?

Be cautious that assumptions are
_ based only on collected data or the as-
" sumptions cannotbe substantiated.
-

Specific assumptions can be tested if
students are interested. For example,
several students may-want to verify or
improve the measurements taken on

° north.and south-facing slopes. .
Temperatures can be plotted against

. snow depth if depth measurements are
taken with aruler. The three
temperatures takan at each station
should be tied together with a line, as
iltustrated below. The slant of the lines .
should present an interesting pattern
for students to interpret. Notice that if .
measurements are taken on an un-
usually warm day the lines will
probably slant in the opposite way
from those in the illustration; that is,
the snow surface will be warmer than
the soll surface. '

1
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Sngw Temperatums Through Tme

An intergsting extension tothis in-

© - vestigation is the construction of &
graph which compares the fluctuation
of snow and soil temperatures with the
day by day fluctuation in air

N temperature.

)

This requires that students find a loca- .
tion near the school where daily
temperatures of undisturbed snow can

be taken for several sequential days or . . Coe . '
weeks.. Regiont P.O.Box 3737
_Jenny Publishing Co. Inc. Portland, OR 97208
' Consideration should be given to the. . 57 Queen Ave. So. - _ < /
assumption that the temperature will Minneapolis, Minnesota 55405 Region il  P.O.Box 1306
' fluctuate considerably in any one day. “Copyright 1975 Al Rights Reserved Albuquerque, NM 87103 -
Perhaps students will want to measure . . . o
. dalty fluctuations as well, or at least ° ’ Region H1 Federial Building
record daily maximum and minimum . Ft. Snelling
temperatures, - Twin Cities, MN 65111
Charts might look like this: ' Region IV 17 Executive Pk. Dr. NE
: Day1 . -Day 2 _ Atlanta, GA 30329
+ A.tamp. . ‘ Region ¥ John W. McCormack Post
egton V  John W, McCormack Pos
Snow surf. A Oftice and Courthouse |
Midway _ : Boston, MA 02109 .
Soil surf. ' ' s
denth | ot : Region VI £.0. Box 25486
Sniow dept , . ) Denver Federal Center
. TAM 12PM 3IPM 7 AM 12PM  3PM Denver, CO 80225
¢ Air temp. ‘ 3 — Alaska Area Office
now surf. | : . 813 D Street
S . : - Anchorage, AK 99501
Midway N ) Qe
Soil surf. ' Y This Qutdoor Classroom guide is,one of
Snow depth - aseries; others are available from your

. , tocal or regional Service repre-
L Day 1 2 3 . 4 5 6 sentative.
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Synopsis |
SNOW DEPTH AND SNOW-MELT
With a tube designed to measure snow
depth, students are able to gather In-
formation on the amount of snow-water

+ which collects on the ground in differ-

. ent locations. A calculation of the

. A iy, PR
Ty r.-'\g .:L'.‘.,,_«?ly.;e.-‘rt?':\} .ﬂ-ﬁg;
N O

..
)

-

amcunt of epring melt-water available . .
in each of these areas can be made. ol
Comparisons between the amount of 4
water in different lozations is possible : =

and assumptions can be drawn. R

SN

- o Lk
Frapared by:
U. 8. Fish anc Wiidlife Service  * .
Minnesota Environmentisl Sclences Foundation, Inc.
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~ Every citizen's decision, or lack of

-dec.sion, in some way determines the
_use and the future of public lands.

The UJ.8. Fish and Wildlife Service is

% "thig Nation's only Federal land

=3

2
3

-l

Al

.

[ ]

©

. Pur

management agency sulely responsivle
for fish and wildlife, 1t is the Service's
belief that through education and
direct experience, citizens can gain in-
formation, understanding and atti-
tudes that wili support wise use of
public lands.

Snow depth
and snow melt

- "Mainaining environmental hariony is

acrisis concern.of the Service. Man

* mustcontinué 10 livé in'the world in

some reasonablq ‘‘balance’* with the
land and-with other-lite, othérwise he
will not survive: =% =0 0y,

Service programs halp people to learh
about land and wildlife, involve them-
selves in ifteractions with the natural

© world, and enrich themselves through
that strange aesthetic joy whith can be

experienced in the midst of a wild en-

.vironment. Besides these, thes Service

attempts to make its lands a model of
environmental management.

Quality and harmony will remain a part
of the environment and remain the

"-guidelines for pubiic land ranagement
if citizens see value in these practices.

03

background

Water impoundment is one of the
major management tools used to main...
tain an environment for waterfowl.

This is particularly important in 8pring
when birds are mating and when water

* plants and other populations are

beginning to reproduce again.

An understanding of how meiting snow
will affect the amount of water in the

P aes

*

s@:. This activity will acquaint
studernts with—

. The construction of a snow tube as a
measuring tool.

. A way to measure snow depth.

. A way tc measure the water content
_of snow,

. Objectives: During this activity

students will—

. Investigate relationships between
snow characteristics and water content
in snow.

. Make comparisons between
arnounts of snow-water from one
lpcation (o another. :

. Digcnver what kind of location
coliects the greatest amount of
snnw-water,

. Activity requiremenis:

Obtain-—

1

. Enough 1-718 inch plastic draln
pipe from a plumbing or hardware
store to supply a 3-foot length to each
team of stent investigators.

. Enough small plastic garbage bags
to suppiy one bag for each
measurement taken by each team.

Bafure You Begin

In this activity each team of studenisis
given the task of constructing the ool
it will use for measuring snow depth.
© __ch tearn of 3 or 4 students will need

a 3-foot length of plastic drain pipe.
They shouid bevel the edge at the
bottum end; mark off one-inch inter-
vals starting from the bottom and drill
3/16-inch holes at each mark for view-
ing tha interior.

369’

Activity Procedur.

For this activity, It will be best to select
4 locations for snaw sampling: open
fleld, open forest, dense forest, and
conifer forest. Such locations may be
hard to locate within walking distance;
it may be necessary to arrange a field
trip. If such locations are not accessible -
at all, 4 different kinds of locations can
be substituted, provided they are
chosen in areas where heavy human
activity has not taken place; such
activity would make the measurements
inaccurate.

Each team can take one measurement
at each of the 4 locations. To mehsure
snow depth the snow tube should be
thrust vertically into the snow until it
touches the ground. Then the snow
shouid be dug away from the tube on
one side so that a hand, card or shovel
can be slid underneath fu hold the
snow inside. Lift the tube, read the
snow dapth, and record it on the Data

« Shest. Transfer the snow tu one of the

garbage bags, close tightly, and mark
the bag with its location and the team
number.

Back in the clagsroom, the show can be
meited. Unless there is reason to
hurry, the bags can be left standing
unti! the snow is melted. The water
from each bag can then be paured into
a graduated cylinder which will
measure the volume of water in miili-
liters. At this point, because of the dif-
ficuity of the math involved, it wili
probably be necessary for the teacher
to convert the water volume measure
in miililiters to its equivalent depth in
inchies. In this way, students can com-
pare snow depth and depth of water
cuntent. One Inch within a tube having




- Show Depth  Snow Melt

Sheet Team No. _ Date
- Names
SIDE ONE m_ B -
Snow Depth Water Content
In Inches ~InInches

Location ' Dense
1 Forest

Loction
2
Snow Depth Water Content
|n|ches _
Location Open
3 Forest |

Location  Conifer
4 Forest

' at a Outdoor Classroom Guide Number 6



a 1.55-inch diameter would equal a
valume of 1.89 cubic inches or 30.9 (31)
milliliters ®R*H. So the depth of meited
snow-water would equal its volume in
cubic inches divided by 1.89, or its

“
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»

e

. o o o w
e -

= GROUND == o= um =

voliL e « .
(One

nitlititers divided by 30.9.

. sunce = 1.8 cubicinches =
29.6 mnnwiters.) Each team can then
recerd each water volume measure in

inches on its data shest.

JAN
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"unnutuuunu

Thereisa great advantage in the
-teams of students pooiing or averaging
their measurements. The statistical
validity of the investigation is in-
creased.by smoothing out the variat!on
in individual samples .

Using the Data

Assumptlons and conclusions are most
validly made by all the students based
on the results of the pooled data. Such
quesions as these might help in class
discussion:

« How does snow dépth compare from
one location to another?

¢ Where is snow depth the least? Can
you give some reasons for this?

* How might wind affect snow depth?

"o What is the relationship between *

snow density and water content?
* Atwhat location is snow most dense?

¢ \What might cause snow to be denser
at one location than the others?

Here is a way to use the data that wili
enable students to visuatize the mass
of the water content in snow. tf the

area covered by the base of the snow

tube is 1.89 square inches or about (e
* 1175 of a square foot, calculate how

much water (t would take to cover a
square foot. Use the figures for aver-
age snow depth and average water
content that were arrived at by pooling
the class data. Find out the square
footage of the schoolyard, and calcu-
late how much water would be
standing on the schoolyard if the water
did not run off at the spring meit.
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after the
investigation

Here is an idea that will help students
understand the variations of snow
depth and water content from location
to location and from year te year, and
what this means. Contact the local
weather station and ask to have
someone come to class to talk with the
students. Such a person could talk about
where the water goes in the spring
thaw, what some of the conditions that
influence rate of snow melt are, why
flooding occurs some years and not
others, and what means are available
to control the run off in the ipring.
Such discussion wiil increase the value
Li‘Ca investigation for the students.

‘Marly Service land aréas provide
-equipment for your use. For trip re-.
“contact your local U.S. Fish and Wild-.

D

shelter, tollet facilities and limited - -

sarvations and further information,

flite Service office or the following re-
glonai Service offices:

Jenny Publishing Co. In¢c.
57 Queen Ave. So.

Minneapolis, Minnesota 55405

P.O. Box 3737
Portland, OR 97208

Regior |:

P.O.Box 1306
Albuquergque, NM 87103

Region !i

Federal Building
Ft. Snelling
Twin Cities, MN 85111

17 Executive Pk. Dr. NE
Atianta, GA 30329 .

John W. McCormack Post
Office and Courthouse
Boston, MA 02109

P.O. Box 25486
Denver Federal Center
Denver, CO 8022@;‘»

Alaska Area Office r
813 D Street
Anchorage, AK 98501

Region Ii1

Region |V

RegionV

Region Vi

This Qutdoor Classroom gulde is one of
a series; others are availablie from your
local or regional Service repre- Ca
sentative, E
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.Synopsis .

SOCIAL HISTORY CEMETERY ity and reveals some of the environ- )
STUDY mental factors people lived with, ' _ B
Gathering information from a cemetery . . X .
gives clues to the history of a commun- e _

B . . .

Q. Prepared by:

B Q .
| I3 u.s. Fishand Wildiife Service

Minnesota Environmentat Sclences Foundation, inc.
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?"goals

~ Every citizen's decision, or lack of
decision, ir some way determines the

.. useand the future of public lands.

The U.S. Fish and Wildlife Service Is
this Nation’s only Federal land
management agency solely responsible
for fish and wildlife. it is the Service's
belief that through education and
direct experlence, citizens can gain in-
formation, understanding and atti-
tudes that will support wise use of
public lands.

Social history
cemetery study

Maintaining environmental harmony is

"acrisis concern of the Service. Man
must continue to live in the world In
some reasonable ‘‘balance’’ with the -
tand and with other life, otherwise he
will not survive,

¢

SGrvice programs help people to learn
about land and wildlife, involve them-
selves in interactions with the natural
world, and enrich themselves through
that strange aesthetic joy which can be
experienced in the midst of a wild en-
vironment. Besides these, the Service
attempts to make its lands a model of
environmental management.

Quality and harmony will remain a part
of the environment and remain the

guidelines for public land management

if citizens see value in these practices.

4 -

background

Cemeteries offer a remarkably varied e

group of possibilities for student in-
volvement. Foreign language classes -
can use stone inscriptions as a starting
point for transiation and a study of the

cuiture of immigrant groups, art stu-

dents can use stones for making

beautiful rubbings; natural sclence

students can investigate vegetation

and wildlife habitat as they are found

A. Purpose: This activity wall acquaint

students with—

1. Local sociai and historical changes.

2. Some environmental factors which

affected the lives of people in the past.

3. Some sources of information on

local history.

B. Objectives: During this activity

students will—

. Collect information from grave
markers.

2. LUse the collected infermation to

how historical and environmental
patterns and events.

3. Discuss the implications of their

information.

C. Activity requirements:

. Data sheets and materials for
recording information from grave
markers.

2. Art materials for making rubbings.

3. Graph paper for interpreting

information.

tntroduction

Investigating local cemeteries can lead
to knowledge and excitement for
students. If their curiosity is whetted
by their trips to cemetery sites, they
can go on, as a class or as individuals,
to substantiate some of their infer-

zes with the help of local historical

Because burial of the dead is a unique
human sociai function, cemeteries on
refuge lands have been retained. They
offer-historical monuments-or locations
which are considered to have social
and religious significance and value.
Of course, this activity.is appropriate
for all cemetery sites whether on
refuge lands or not.

It Is possible to reconstruct some of
this history of a region by collecting
and processing information left on
grave markers by former inhabitants.
This must be a careful and respectful
investigation, as any environmenta!
investigation must be. Inthiscaselt is
especially important because
information Is being collected from an
environment which involves strong
social attitudes as well as more physi-
cal factors such as place, time, and
kinds of people.

Respect tor cemeteries would, hope-
fully, emanate fromrespect of another
man's way of life (and death) and not
..acessarily from current-day aversion
to thinking about death. A little study
will show that death was a famitiar
thing to the families who first home-
steaded the land years ago.

Incidentally, respect for the way of life
(and death) of living things other than
humans has led to the creation of the
social monuments — the National
Wildlife Refuges.

Locating A Cemetery .
i 9 A
There are usually several possible N
choices: cemeteries may be found on
refuges, churchyards, historical sites,
military sites and certainly within most
towns and cities. Be sure to secure

permission to visit the site. At the
same time, request maps and other in-
formation such as acreage, number of
interments, availability of death
records, and the names of local people
who are knowledgeable about the . -
cemetery and local history.

-

Collecting Information

Each student or group of students
needs a copy of the data sheet.
Information from several grave mark-
ers ¢an be recorded on each sheet.
Note the iliustration for help in identi-
fying types of markers. {f the
composition of markers is to be

.recorded, the differences among

granite, limestone and sandstone
should be reviewed. A class of 30
students can easily collect information
on 500-600 markers in two to three
hours with time for some relaxation.

Divide the cemetery into sections and

assign sections by number to teams of
two people each. Each team should
have many data sheets. Each data
sheet should be labeled with respect to
the section and the sequential number
of the grave marker investigated in
that section.

Photographs are good ways to
accurately copy shapes and design of
markers, however inscriptions do not
photograph well unless lighting is just
right.

At what time did inscriptions in foreign
languages cease”?

Was there a change in ornamentation
or content of inscription over the

~ years?
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“Unational makeup of populations,””

in cemeterles.’ soﬂal studies classes -
will find a rich record of. religious at- "
titudes and their ‘evolution; ‘economic
condmons, insand out-mlgrations

meédical history, and other social up-

~ heavals such as war, great epidemics,

and great natural disasters such as
- tires. They.offer students mute but

.., Stirring testimony that life was lived in

“avastly different manneér in genera-
tions gone by.

Itis true that cemeteries everywhere
have general simularities, but at the
same time, each cemetery is unique in
character. Consider Colonial ceme-
teries in the eastern United States with .
their precise slate stones listing partial

'QCO"‘P ethemto Rocky Mountain = el

les-with their tading wooden

) f—'_-.-;cross'e‘ offering ‘such information’ aa,.‘ R,

necessary §o examine cemateries 2000
miles apar} to be able to savor this
distinctnesk; even two cemeteries in
the same town will be different In
character. Search for that uniqueness.

ol

Note any characteristic practices such
as both a headstone and a footstune at
a.single grave. Is such a practice
repeated?

What nationalities do the names
suggest? ,

Can family size be determined?

Can patterns of in-~or.out-migration_ _
from the regnon be determined?

Are there any unmarked graves? (Look
for low mounds and different
vegetation on grave locations.) What
might explain many unmarked graves
in certain locations of the cemetery? -

A better and far more enjoyable way to
preserve both design and inscriptions
is to make a rubbing. Thisis done by
covering the marker with a piece of soft
paper and rubbing over the paper with
alarge wax crayon to bring-out the
differences between raised and cut
surfaces. Rice papar works best but
even school maniia drawing paper
works well. Newsprint is weak and
breaks tooreadily over sharp contours,
Rubbings, when done carefully, can re-
sult in attractive and striking
decorations.

In some cemeteries permission to
make rubbings is required.

Fracessing the Collected Information

Reconstructing the information from the

data siieets can be tedious uniess
everyone does a part. Each team can
be assigned a particular category of in-
formation to collect and process from
all the data sheets (best wav}, or each

‘team can be responsibie for transfer-

l
ring its datatom i ster charts (more
awkward). T

!
If the first way is ?hosen all data
sheets can be enclosed in one loose-
leaf hinder for convenience, each team
using it in turn. Or several sets of all
the data sheets can be duplicated, one
for each team. \ _

i

Categories of information and com-

" ~~-parisons between rategories which

have proved interesting and revealing
are givenbelow. You will probably
“think of others:-

{

- Graph the No. of Death3 by year.

No. of
Deaths

1885
. Year

1875 1895

Graph the No. of Deaths by Month of
the Year.

e ——

Graph the agé at death by year.
Iindicate males by one color dat temale .
another.

80 o & . o
. @g
60 . " o0 o
. o ,
Agedo o4 e Ce
(0] ® .8
209 ¢ 0:80 °
& PY .
1875 . 1885 1885
Graph the number of female deaths
‘against age at death.
No. of W,
DeathS/
hge 5§ 10 15 20 25 30

Compare prevalence of stone type or
style of marker by deca?e.

Block

(square top)

=

Post

Block

(rounded top)

1875 1885 1895




‘Encolurage the students, as they tab-

o ulate their data, to make inferences

', about the cultural conditions of earlier
", times based on the data. For example:

& '==Questions about the self-image and
status: How can we teli from this in-
formation what people think of them-
selves? What they think of their rela-
tives? Is there any indication that one
part of the cemetery might be more
important than another? That one
cltizen ivilght have had mare promin-
ence than others? in Inscription? In

- stone material? In stone size?

— About family life: vvhat does your
data inglcate about familv size? Does
tamlly size deciine over the decades?
How can you decide this? Can you
guess why from your data? C::2a the
number of famlly plots decline? o

. many famlly names reappear decade
after decade? Doe$ thi§'begin-to de-
cline? When? Why? |8 age at death
listed on the stone? Is this practice
more.frequent the younger the de-
ceased? Why might this be?

after the -
investigation

Locate the death records for the ceme-
tery you investigated. These records
are commonly kept at the county court
house, in local chusches or by morti-
cians. It will be worth the effort.in

- obtaining this information because it
will lead to interesting social and his-
torical insights. The following ques-
tions should apply to these records.

— About the state of medicine and
health care: What does your data on
age of death and cause of death
indlcate about medical care in former
decades? What evidence is there that
health care improved? Are there other
possible reasons for changes in age
and cause of death? What evidence is
there of the toll of epidemics? Do epi-
demics appear to be seasonal? Why
might this be?

- About local and national events: Is
there evidence of any of the major
national epidemics, e.g. the influenza
- epidemicin the early 1900's. Is there
evidence of local historicail events?
Fires? Indian wars or battles? Floods?
Is there evidence of the Civil War?
World War 1? World War 11? The
Korean War? The War in Viet Nam? Is
&here any ?vidence of the Great De-
! n h 's?
Emcssio of the 30's

IToxt Provided by ERI
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—About rational origins of groups and
their assimilation into the community:
When do inscriptions in various
foreign languages tirst appear? When
do they completely cease? Do they
cease suddenly or gradually? Can you
guess why this might be? Is there
evidence of increasing prominence?
increasing deciine?

~-About economic growth or decline of
the community: Is there evidence that
one national group was soclally domin-

S b R R TR ) g%
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ant? What is it? How can you teli? Was
one family {or a few families) socially
dominant? What is your evidence?
Does there seem to be a period where \
the cometary was abandoned or infre- .
quently used? Why might this be? Is a
there continuity of most family names .
betore and after this period? If not,

what ara possible reasons?

for information

Many Service land areas provide
shelter, tollet factlities and limited
equipment for your use. For trip re-
servations and further information,
contact your local U.S. Fish and Wild-
life Servico office or the following re-
gional Service offices:

Jenny Publishing Co. Inc.
57 Queen Ave. So.
Minneapolis. Minnesota 55405
“Copyright 1975 All Rights Reserved
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Region|: P.O.Box 3737
Portland, OR 97208
Region |l P.O.Box 1306
Albuquerque, NM 87103
. Region Il Federal Buiiding
- Ft. Snelling
Twin Cities, MN 55111 <
Region IV 17 Executive Pk. Dr. NE
Atlanta, GA 30329
Region V.  John W. McCormack Post
Oftice and Courthouse
Boston, MA 02109
Region VI P.O. Box 25486

Denver Federal Center
Denver, CO 80225

Alaska Area QOffice
813 D Street
Anchorage, AK 99501

This Qutdoor Classruom guide is one of
a series; others are available from your
local or regional Service repre-
sentative.
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Synopsis .

OLD PONDS AND YOUNG PONDS rond. Comparisons are made between
(SUCCESSION) tre ponds and the organisms that live

Two ponds of difterent ages are identl- - i them. - :

fied and samples of small organisms . : :

are collected and counted from gach « ' Y '
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. environmental
. goals
L .Every citizen’s decision, or lack of

7 decislon, in some way determines the
. use and the future of public lands.

The U.S. Fish and Wildlife Service is,
this Nation's only Federal land

‘management agency solely responsible

. for fish and wildlife. It is the Service's
peliet that througt education and
direct experience, citizens can gain in-
formation, understanding and atti-
tudes that will support wise use of
public lands.

Maintaining environmental harmony is
a crisis concern of the Service. Man
must continue to live in the world in
some reasonable '‘balance’’ with the

OId ponds
. and young pond_s

RN TR BRI R A ORI T S PR SRR T RN, ISR N M A T PN TR RS
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land and with othér life, otharwise he
will not sprvive. ) N

Service programs help people ta lgarn

_about land and wildlife, Involve them- |
" gelves in interactions with the natural

world, and enrich themselves through
that strange aesthetic joy which can be
exparienced in the midst of a wild en-
vironment, Besides these, the Service
attempts to make its lands a model of
anvironmental management.

Quality and harmony will remain a part
of the environment and remain the

guidelines for public land management
if citizens see value in tifese practices.

background

Characteristics of the environment

(succession)

determine where ptants and animals
live. Some of these environmental
characteristics are temperature, sun-
light, soll type and amount of
moisture, Because these environ-
mental characteristics vary from ocne
place to another, so do the kinds and
numbers of plants and animals.

in any particular place, such as a pond,
thousands of plants and animals exist
as a complex interreiating system. The
environmental characteristics of the
pond influence which plants and
animails live there, and the plants and
animals affect each other and the en-
vironmental characteristics, Plants
affect the temperature of the water by
intercepting sunlight, the waste pro-
ducts of animals.affect the composition
of soil and water. Thus the environ-
ment affects the plants anu animals
and the plants and animals affect the

A. Purpose: This activity will acquaint
students with — '

1. Some plants and animals that
live in a pond environment.

2. Succession as a naturally oc-
curring change in nature.

3. Therelationship between a
chanying environment and
kinds and numbers of
organisms.

4. Some sampling and data inter- -

»

pretation technigues.

B. Objectives: During this activity
the students _will -

1. Determine some of th char-
acteristics of an *‘old’’' pond
and a '‘young'' pond.

2. Collect plants and animails
from ponds of different ages.

3. Determine some relationships
between ponds of different
ages and the qrganisms that’
tive in them.

4. Consider how some of man's
activities atfect the natural
aging of ponds. \

C. Activity requirements:

1. Two ponds or marsh areas at
ditferent stages of succession.
(See Side Two of the data
sheet.)

o

2. Description
Samplingicontalners with caps

Quantity

or small plastic BaGS ceeeteesseccssssssccccssssscces 9 perteam

Hand |el'|s, 10X or 15x 9000000000000000v0000000000000 1 per ‘eam

[MIcroscopes and lights, dis-
secting and/or zoom scopes —
if avaliable these can be used
to continue examination in
your classroom. ]

Lo\:t.dlshéslor observing col- .
'ecung mﬂierla‘ $900000000000000000000000000000000008 2-4 per team

) ) Mediclnedroppers\’.............."...................2'4per'eam

(Mlcroscope slides, cover
glasses, culture dishes.)

3. Data sheets reproduced from

mastercopy 0080000000000000000000000000000000000000 1-2 per ‘eam

4. An elementary field guide such
as Pond Life G —

5. Materials for making charts
and disptaying information.

{ntroduction

if we could use a time machine to go
back in history and watch a pond, we
would see over the years a changing
parade of different groups of plants
and animals. Each successive group
could be seen taking over and then-
gradually being replaced by the next.
unti! the pond is no longer a pond but
perhaps a wet meadow or low place in

the forest fioor.
Q0.

Succession is not a series of big jumps;
rather it is a progression of &l
steps, one moving gradually into the
next. A single step may take a year, a
decade, or pehaps a century. The on-
ward progress is inevitable — a natural
orderly sequence. The rate of change
depends on several factors such as
water quality, sedimentatlon, depth
and size of pond, and bottom type.
Therefore, it Is possible for two ponds

e gt I
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D t Outdoor Classroom Guide Number 8
a a Old Ponds and Young Ponds
Sh t (Succession)
ee Names.

SIDE ONE Location __ Date .
Sampling Procedure Pond No. 1

Sample A Clear water near the surface

of the pond.

Use small capped containers or small
plastic bags of equal size for samples
of water. Fill the containers 34 full.
Take samples from 2 ponds of different
ages. |

Sample B Water and some bottom
materials a short distance
from shere

Sample C Some plant material and
water from among the plants

Pond No.2 Same procedure

Several most-numerous organisms in
the samples from each pond. identify
or draw a picture and give the total
number of this organism found in the
combined samples from each pond.

Number of Organisms of Each Kind

- 1
Pond No. |
1

Pond No.

L
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Which pond would you call a ““‘young’’ pond?
How is it different from the other pond?

List some characteristics of a pond that will help you decide whether
it’s “‘young’’ or ‘‘old’’.
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”}Thousands_ of factors get lnto o
*‘balance’’ by co-existing with each

'nvironment ‘This ¢reates a'kind of -

one factor 18 modmed by tha presence
fall. ther factor o

other for a fong pericd of time —
several years or perhaps several
thousands of years. This ‘‘balance’* is

. not a steady,. unvarying thmg, but

ever changing.

If one factor in this ‘‘balance’’ is
changed or removed, there is generally
an unpredictable change among the
thougands of other factors which were
originally in balance wlth the one
factor.

The change is unpredictable because it
is almost impossible to measure all the
thousands of ways that the changed

'balance’’ where the existence of any

o _hardly pérceptiblé: Sometimes the

1 imbalance! will result inextremely

',dufferent béhavior-of-the other factors,
Thig néw behavior may jastonly a

SQmetm *st. 3 mb |ance”wm be

short fime until a new **balance’’ re-

- sults, or the extremely different new

behavior may become the new balance,
Always, however, whether one factor
or many are changed, or whether the
results are hardly perceptible or great,
there will be a new ‘‘balance’’ which is
different from the original.

One kind of ‘'balance’' change Is called
succession. Succession is a naturally
occurring phenomenon which usually

" happens very slowly. However,

because of the many large changes due
to the presence of man'’s technology
within the natural setting, successlon

Mah is QOW able to declde yes or no ;
<««‘mbou.t some.nf the *‘natural balance'"

) rapidly ln recent y‘ears

i,

““changes which his technology causes.”

Before succedsion procesds so rapldly - ‘

that he cannot Keep pace with it, it
would be well for:man to be better:

is.

This Investigation of pond succession
will acquaint students with a natural
phenomenon that may become man's
primary concern within a veryshort
time. -

of the same age to be very different.
One could still be in the ' 'pond stage’’
of succession, and the other more like a
wet meadow. The itlustrations on Side
Two of the data sheet show examples
of two different ponds at different
stages in succession. To help differ-
entiate between the two ponds, pond A
is referred toas a ‘‘young’’ pond (an
early successional stage) and pond B
as an ‘‘old’' pond (a late successional
stage).

Activity Procedure

During this activity students first learn
how to identity ‘‘'young’’ and *‘old”’
ponds. Then they collect samples from
each type of pond to determine if there
are differences in numbers and kinds
of organisms. Through observation
and discussion the populations and
kinds of organisms are determined and
compared to each pond.

Begin by helping students interpret
the illustrations and answer the ques-

-tions on Side Two of the data sheet .

After the discussion, students should
be able to ldentify ponds at early and
late stages of succession. Next, locate
a‘''young’' and ‘‘oid'’ pond for sampl-
ing. If there is none nearby, atriptoa
park nature center or wildlife refuge
will be necessary.

Sampling and Organizing

Spend up to one hour making observa-
tions and taking samples from the
ponds. Each team of two or three
students should take three samples
from each of the two ponds according

ln

3

to the sampling procedure on the data
sheet. Make sure the sampling con-
tainers are properly closed before
transporting them.

Identification of organisms by name is
not important, but in order to pool data
later, students should be able to
recognize shape, size anii behavior of
organisms.

Be sure to check the schaooi library for
identification guides. A Golden Guide,

- Pond Life by Western Publishing,

Racine, Wisconslin, isan ..  3sllent
guide for this part of the actlvity.

Make acount of the kinds of organisms
in each pond and fill in the data sheet
with drawings and numbers of kinds.
Large numbers can be estimated.

Once students get a feel for the kind of
information which needs ta be gather-
ed, they might want to return to the
ponds to refine their collecting
technique.

Pooling Data and interpreting Results

The counts of organisms recorded on
individual data sHeets will allow
students to compare the kinds and
numbers of organisms in the two
ponds. However, the small sample that
each student collested is not a reliable
representation of the pond's popula-
tions. Records may vary considerably
from student to student.

An important part of this Investlgétlon
is the pooling of data from lndwndual
samples

After some students have completed
counting organisms in their samples,
they can start transferring the datatoa
large wall chart. Aliow up to an hour
tor sorting and counting organisms.

Making a Composite Chart )
A large wall chart Is used to display the

results of the pond sampling. The chart
should look something like this:

‘ ..
%1702 1== 41D

PO1ND ‘ - Etc.

e bl L? 4599
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educated about what\successlon really '
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‘onaseparate strip of papér. The strip
‘has an |llustration, sample, or other
identification for the organism at the
itop.:Corréct names for organisms are
not important, Equal spacés are
provided for totaling the caunts of the

7 organisms in each pond.

Separate strips of paper are used for

7 each organism so that, after the com-

bining of data, the strips may be inter-
changed in search for a pattern of
poputation difference in the two differ.
ent ponds. Determine if ditferent or-
ganisngs or differing numbers of the

* same organisms live in the two ponds.

_lt may also be possible to recognize
that different organisms will have dif-
ferent patterns of occurrence in the two
ponds. This can be read vertically on
the chart. _

Students may be able to show that one
organism's pattern of accurrence can
-be compared to another. For example,

a floating plant may occur in great
numbers whiie a small fly larva vccurs
in small numbers in pond No. 1, and
the reverse is the case for pond No. 2.

after the
investigation.

Find a pond or marsh area in your lo-
cality that is being influenced by
activities such as construction work,
farming, or lawn care of nearby resi-
dents. Determine if these activities are
affecting the succession of the pond or
marsh, . -

1. List activities that could slow down
succession and those that could
speed up succession.

2. Which activities do you think could
be good for the pond and which
couid be bad for the pond?

3. Doyou think ponds and marsh areas
should be protected from some
activities? Which ones?

Jenny Publishing Co. Inc.
87 Queen Ave. So.
Minneapolis, Minnesota 55405
“Copyright 1975 All Rights Reserved
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ata tor'each orgagléhﬁ'"aré coliected - It 1§ possible to arrange the strips of

papeér so that & pattern dévelops which
includes most or all the organisms,
Strips of high numbers for pond No. 1
could be put to the ieft of the chart and
all strips with high numbers for pond
No. 2 put to the right. Students may
suggest several schemes, some of
which yield patterns and some of which_
do not. '

A method of making the total counts of
organisms easier to compare is touse a
dot of color to represent each popula-
tion number or population size. A card

10-100

1000-10,000

510

@
-5 100-1000

10,000~ 100,000

LA

AN SEA N

with holes in it can serve as a template

for making different sized dots with a
magic marker. :

Use a dot size to number ratio which
best matches the resuits of your count.

Some Quaestions to Consider

1. Can the difference in the succes-
sional stage of the ponds be demon-
strated by the pattern of organisms
in the chart?

2. Can students make any generalized
assumptions about the characteris-
tics of young ponds or old ponds?

3. Is successlon occurring in these
ponds?

4. Do informal observations of the
ponds tend to agree with the data or
patterns in the chart?

for information

Many Service land areas provide
sheiter, toilet facilities and limited
equipment for your use. For trip re-
servations and further information,
contact your local U.S. Fish and Wild-
lite Service nifice or the following re-
gional Service offices:

Region | P.O. Box 3737
Portiand, OR 97208
Region Il P.O. Box 1306
_ Aibuquerque, NM 87103
Region Il Federal Building

Ft. Snelling
Twin Cities, MN 55$11) -

Region IV 17 Executive Pk. Dr. NE
Atlanta, GA 30329

Region V John W. McCormack Post
Office and Courthouse
Boston, MA 02109

Region VI P.O. Box 25486

Denver Federal Center
Denver, CO 80225

Alaska Area Office
813 D Streot
Anchorage, AK 99501

This Outdoor Classroom guide is one of
a series; others are available from your
local or regional Service repre-
sentative.
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DEER FOOD SURVEY estimated and related to the number of

Woody twigs are collected to deer which can be supported in the
determine which ones are most fre- area.

quently browsed by deer. The total
quantity of these food plants are
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A

environmental
goals

- Every citizen's decision, or lack of

.. 'decision, in some way determines the

- use and the future of public lands.

" TheU.S. Fish and Wiidlife Service is

“s7 this Nation’s only Federal land

.+ management agency solely responsible
for fish and wiidlife. It is the Service's
belie! that through education and
direct experience, citizens can gain in-
formation, understanding and atti-
tudes that will support wise use of

'~ public lands.

=

Deer food
survey

acrisis concern of the Service. Man
must continue to tive inthe waild in
some reasonable ‘‘balance’” with the
land afnd with other lite, atherwise he

will not survive, .

Service programs help people to learn
about land and wildlite, involve them-

_ sgives in Interactions with the natural -
.world, and enrich themseives through

" that strange aesthetic joy which.can be

experienced in the midst of a wild en-

vironment. Besides these, the' Service
atiempts to make its lands a model of

environmentai management.

Quality and harmony will remain a part
of the environment and remain the

diidelines for public land management
It citizens see value in these practices,

background

tt is possible for a female meadow vole
to produce three to four litters of young )
a year. The bables are vn their own

+ within four weeks; ésch of the five to

.niné males and fermales potentially
may start thelr own family whern they -,
are anly two months old. Although not
all wiidlite specles are so praductive,
each dues producs anough young to
maintain a healthy and stable
population.
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A. Purpose: This activity will acquaint
students with —

1. The food hablts of white-tailed
deer. ‘

- 2. The relationship ¢ f available
food and numbers of deer.

3. A food sampling technique
used in deer management.

B. Objectives: During this activity
the students will —

1. Collect samples of browse
plants available to deer in
winter.

2. Determine the kinds of plants
eaten by deer and the total
amounts available f‘or food.

3. Predict the number of deer
that can live on the area based

on their calculations of avail-
able food.

C. Activity requirements: |
1. Four 20-inch sticks per team.
2. One hedge clipper per team,

3. Ten medium-sized plastic bags
per team.

4. ldentification guide for trees
and shrubs.

5. Scale, postage-type, for
measuring ounces.

. One data sheet per team.

Introduction

In the northern United States, winter is
often a time of hardship for the white-
tailed deer. Deer are herblvores, there-
fore winter means a change in dlet
from the green, succulent foliage of
summer to the woody tips of trees and
shrubs in winter. This woody food,
calied browse, is usuaily the deer’s
primary winter subsistence diet, al-
though nuts and some green vegeta-
tion are aiso eaten if not buriec too
deeply under the snow.

The major interaction is between en-
vironment (weather conditions and the
amount and types of available food),
and deer (population numbers and
state of heaith). Knowing the factars
and how they infiuence this interaction
is gssential to maintaining a healthy
population of deer in baiance with what
the environment can support. But not
all of the factors-are known and how
they work Is even a greater mystery.
Wildlife managers do not know ali the
answers, they are always learning, al-
ways changing iheir practices to be
consistent with additional knowledge.

Factors influencing interaction
between deer and the winter environ-
ment are numerous and complex.
These factors include climate;-
weather, plant succession, variability
and abundance; deer abundance, their
state of health, mobiiity and food
habits; and on and on. In this activity,
just a few of the factors infiuencing this
interaction will be investigated. It
should be realized from the beginning
that our technique, measurements,

calculations and conclusions are tenta- 1 o
LD |

tive and subject to iImmense errcr.
However, this should not discourage

the use of this activily, for here is an
opportunity for new experiences and
tetter understanding of wildiife and
the iand.

In this actlvity, the number of deer a
glven area can suppart (the carrying
capacity) in winter can be estimated by
sampling the avaiiable food plants.

. Plannlng

Contact the refuge manager for assis-
tance in Identifying sites for this
activity. A trip to a refuge may not be
necessary |f suitable areas are avali-
abie nearby. :

Activity Procedure

This activity is most easily done in
small teams of 2-4 students. Each team
shouid have the necessary equipment
for collecting samples and recording
information. A map of the study area
showing where each team wili collect
samples may be helpful.\\

Each team should sample ten different
plots. To identify each sample clot, one
of the sticks can be randomly tossed.
Align the other three 20-inch sticks
with the first one, forming a cross as
illustrated below.

e
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a a Deer Food Survey

Sheet C ame

. | Location
SIDE ONE * Date
1 Type of plant 2 Number |3 Number |4 Ratio |
(e.g. gray bark, red buds —| of Twigs Browsed (.14)
11 samples) (237) (33) )
1.
2.
3.
4.
S.

RS _

1. Describe or name the types of plant collected. Record the total number
of samples for each type.

2. Count the number of twigs for each plant.

3. Determine how many twigs have been browsed by deer for each plant.
See illustration.

shredded off clean cut, typical
of rabbit
X
(
Mot browsed Browsed Clipped by rabbit

4. Determine what ratio of twigs for each plant was actually eaten by deer.

number of twigs eaten by deer
total number of twigs

By comparing the ratios, select the two most frequently eaten plants:

Ratio =

L

e




SIDETWO
Estimating Carrying Capacity:

Assumé that the highly browsed piants are uniformly sp'read throughout
the area. The 40-inch diameter of the study piot equals 1/5000 of an acre.

total number of twigs x 5000
number of plots sampled

To estimate the carrying capacity of the area, it is necessary to

calct.late the amount of food available to deer. This requires two
ma;or assumptions:”

1. Twigs per acre =

a.That the two plant foods are uniformly spread throughout the area
b. That about ¥: of each twig is used as food by the deer.

Determine the average weight of a twig for each food plant by weighing
several at once and calculating an average. Since about ¥ of each twig
is available for food, divide the average weight by 2. |

2. Average weight per twig = weghto%10twig§

3. Weight of available food per twig = 2¥e€rage Weﬁgt per twig

To determine the total twigs of each food piant available in the area,

multiply twigs per acre (No. 1 above) by the acres of habitat in the area.

Now multiply the total number of twigs in the area by the weight of
available food per twig (No. 3 above).

total number of twigs x weight

Total weight of available focd* = -8 |
} J of available food per twig.

*Remember to determine this for both food plants. An average deer eats
about seven pounds of food per day.

Given the length of winter in your locality, how many deer couid survive
the winter based on your calculations of available food? Keep in mind that
the calculations are subject to a wide range of errors and therefore
represent only approximations of actual ccnditions.

I,
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- Winter places héavy stress on in-
dividual animals due to weather, com-
petition for food and lack of shialtering
cover. However, the surplus of young
that are born éach spring and sumrmer
make up for iosses from winter hard-
ships, illness, weakness, broken bones
‘and all other possibte misfortunes.

Every area of land can support anly a
certain number of each kind of animal
- this 's called its carrying capacity.
For nearly every species, a surplus of
individuals résults in a deterioration of
living conditions that affects the well-
being of the whole population, Nature
usuaily ensures that each population of
animals has the capability to over-
produce. The factors limiting actual

nu mb‘:ers are determined by the tand's
carrying capagcity,

Besides infiuencing the survival of
surpius animals, carrying capacity
atfacts production. Each-species has an
established social structure. Territorial .
competition in the spring for nesting
sites and feeding territories limits the
number of adults producing youny.
Man atfects this production by chang-
ing the habitat and makirg morg or
fewer nesting sites or feeding terri-
tories avallable..

Through the discovery of population

facters, including stress and the num-

ber of individuals within a population,
_astudent can better understand his

%
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own enviranient and the **balance of
nature.'' This balance inchides man as

well as the meadow vole. Thisdis. |
covery leads to questions of man’s sur-

phus population, our own stress factors gj@
and the carrying capacity of the land v
for man and his activities. :

L

+
. ge

This forms a circular study plot, 40
inches in diametor. 1t is important to
sample food within the reach of deer,
upward to a height of € feet, Thus, tF,
sampie plot becomes an imaginary
cylinder 40 inches in diameter and
about 6 feet high.

Clip about 8 inches off the tip of every

biranch in the plot, including those that
enter the imaginary walls from the
outside. Put all samples in plastic
bags, keeping twigs from the same
plant together in the same plastic bag.
Do not hesitate to clip the branches
since pruning will produce numerous
new sprouis next year.
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Each *eam should sample as many
plots as time permits, using the same
procedure for selection and sampling.
Since the data will be pooled among all
the teams, it is not'necessary that each
team sample several plots. Pooled
samples from the piots are usually
sufficient for most areas.

Pooling the Samptles

Calculating which’'plants are eaten
most: -

Oncs the plant samples have been col-
lected, move indcors for pooling
sainples and calcuiations. A large sur-
face will be needed for organizing the
twig samples into piles of similar
plants. - ‘

Each team should take thelr sampies
out of the bags, making sure that
similar plants are kept togethar in
separate piles. Now sort through the
sampies trom all of the teams, putting
similar plants togeher,

Be sure to record how many samples
were pooled to make each pile. This
information witl be needed later on. it
is not necessary to know the names of
the plants, but by careful observation
gach can he distinquished from the
others. Use characteristics such as
bark color and texture; bud shape,
color and arrangement; and even the
general growth form of the twigs. It
may also be helpfsl to use an identifi-
cation guide to trees and shrubs in
your locality.

Once the twig samples have been
pooled and separated into piles of
similar piants, fotlow the directions on
Side One of tha Data Sheet.

A Y
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= pecause it is;an estimate of the number
f;deer an-area can Supporl at a parti-
. culartime. Now that the two most im-""
_portan bréwse plants hava been
. identified, the total quantity of these
.. .toed: planfs can be calculated for the
gt';de; area. See Side Two of the Data
aet.

after the .
investigation

A simplified way ‘0 view deer manage-
ment is that the carrying capacity of
. the environment and the number of
- deer should be in balance.

Number of
deer

_ Environment .
. (tood)

However, these two factors are never
static. Plants communities change
from small tree and shrub associations
to mature stands of trees with little -

. shrub understory.. Deer populations *
sfluctuate from levels of abundance |
when food is plentlful to near depletmn
in timas of scarcity. -

Ma;or winter survival requirements
are food, liquid water supply, escape
cover, and cover for protection from, 4
wind and storms. Wildlife managets
attempt to maintain a healthy popula-—
tion of deer consistent with what the

-environment can support (carrymg
capacity).

L.ist and discuss some ways the follow- .
ing practices can help and harm the
halance between the carrying capacity

‘ of the environment and the deer
population,

for information

Many Service langd areas provide

shelter, toilet tacilities and imited

v equipment for your use. For trip re-.
\ oa servations and further information, * .
‘ contact your l¢cal U.S. Fish and Wild-. -
life Service office or the followmg re- .

gnonabServnceoffcces. B

P.O. Box 3737 .

Region |:

$. kunting

2. Lumbering’

3. Burning

Jensn_,g Sﬁgleiih'&z%‘(:&fnc. _ . Portland, OR97208 _ .
Minneapolis, Minnesota 554056 . . g _— ,
. ; : egionll P.O. Box 1306 ¢
tCopyright 1975 All Rights Reserved ‘Albuguerque, NM 87103 f \
-~ Region Il Federal Building ; o / a
- . Ft. Snelling ] )
" Twin Cities, MN 55111 :
R Regson IV * 17 Executive Pk. Dr. NE - 7.
-3 Atlanta, GA 30329 -
’ ’ . .
Region\v  John W. McCormack Post '
Office and Courthouse .
: Boston, MA 02109 e
Help--— Harm . . o )
Region VI P.O. Box 25486 ¢
Denver Federal Center .
: ;" Denver; CO 80225 '
+*. Alaska Area Office - - '
o 813 D Street }
. ’ Anchorage, ’AK 99501
1 ney - This Outdoor Classroom guide is one of Cen
- ;7 . aseries; others are available from your
local or regional Service repre-
sentative. s . ;

.
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: . R .

4 o



"ﬁ:‘-

Envirbnmental U.S. Fish and -
Educatlon Guide - Wildlife Service

tw
w

- - -Synopsis . . , |

. WATER QUALITY ANALYSIS compared with changes in organism :
. Periodic water quality measurements  population densities.
and freshwater organism samples are . : ' '
taken at specific places in a water sys- _ )
tem. Changes in water quality are : : . o
J

Q ‘ T Prepared by:

‘ERIC : : U. S. Fish and Wildlife Setvice , '
. . a . l.l 1 Minnesota Environmental ‘Sciences Foundation, Inc.
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environmental
goals

" Every citizen's decision, or lack of
decision, in some way determines the
-use and the future of public laids.

The U.S. Fish and WIidlife Service Is
this Nation's only Federal ltand
management agency solely responsible
for fish and wildlife. it is the Service's
belief that through education and
direct experience, cltizens can gain in-
formation, understanding and atti-
tudes that will support wise use of
public lands.

Y

~Water quality‘

analysis

Maintaining environmentai harmony is
acrisis concern of the Service: Man
must continue to ilve in the worid in
some reasonable ‘*halance’’ with the
land and with other life, otherwise he
will not survive

Service programs help people to learn
about land and wildlife, involve them-
selves in interactlans with the natural
world, and enrich themselves through
that strange aesthetic joy which ¢an be
experienced in the midst of a wild en-
vironment. Besides these, the Service
attempts to make its lands a mode! of
environmental management.

Quality and harmony wiil remain a part
of the environment and remain the

cer . S
v

2

guldellnes for public land management
If citlzens see value In these practices.

background

Eutrophication:

Eutrophication is a natural process
whereby bodies of water change from a
clear, fairly infertile condition with few
organisms to a conditionof fertility
wlth dense populations of many organ-
isms clouding the water. When in a
fertile condition, bodies of water
collect sediment and fill until they turn

A. Purpose: This activity will acquaint
students with —

1. Water sampling techniques.

2. Freshwater organism and
sampling techniques.

3. Some effects of land use on
water quality.

4. Some eftects of changing water
quality on fresh-water
organisfns.

B. Objectives: During this activity
students will —

1. Determine sampling sites and
scheduies for periodic analysis
of water quality.

Y

2. Coliect data on water quality.

3. Collect data on fresh-water
organisms.

4. Look for patterns of change
between water quality and or-
ganism density and diversity.

L

C. Activity requirements:

1. Map of refuge and surround-
ing area showing water areas.

2. Water sampling equipment:
Field test kits for dissolved
oxygen, nitrates, phosphates,
pH, and sediment or turbidity.
An accurate thermometer.

Kits are available from the
© _  LaMotte Chemical Products -

Company, thestertown, Mary-

land 21620, and from Hach
Chemical Company, P.O. Box
907, Ames, lowa.

3. Organism sampllng
equipment:

Large funnels and filter paper.
Centigram balance
Liter measures

Fine mesh sieves or flat pans
for separating organisms from
sediment

Magnlfiers or 15-30X binocular
microscopes

Forceps or probes
Accurate thermometer

Secchi disc (available from
Wiidlife Supply Company,
2200 S. Hamilton St., Saginaw,

M1 48602)

[£3

introduction

Water is essential to the environmental
management programs of fish
hatcheries and muost wildlife refuges.
The am :unts of sediment, minerals
and nutrients all influence water
quality characteristics. For instance, if
the water source for a refuge contains
great amounts of sediment or nutrients
which can cause rapid plant growth,
the living conditions within the water
wil! be atfected. Thus, environmental
management program planning must
take into account present water .,
114

conditions and also how conditions
might change in the future.

Thus, investigation will provide data
which is useful for making decisions
for managing waterfow| habitat. Itis-
suggested that this study-should be
initiated as a long-term study allowing
for data comparisons from year to year.

Planning the Study

Contact the refuge manager for a map
of the refuge and surrounding area.
The map should be extensive enough
to show a major part of the watershed
in which the study area is located. A
highway map may also be necessary to
locate environmental factors which
influence water quality such as farms
and communities. The maps are
rieeded to help identify where water
testing sites should be located for your
study.

Where water testing sites are to be
located depends upon the kind of
information you want to coliect. An
example for this activity is illustrated
below.
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| Data Outdoor Classroom Guide Number 10
o - g N Water Quality Analysis | ;
Sheet '

SIDE ONE . Date

i
WATER ANALYSIS TEST STATION NO. ___

Y VIVILISIONSNS

Water Present ¥ | .

Ice Present W

- Water Temperature C°

Dissolved Oxygen

Nitrate

Phosphate




SIDETWO Name

Date

POPULATION AND -DIVERSITY SAMPLING

STATION NO.
:.n“':h-;‘gz'a"a’-‘ﬁ
S12|=|&/=13|313|g/8!|2

B

Temperature: Surface

Middepth

Bottom

'Depth of Suspended
Visibility Material

Grams/
Liter

Diversity No. of
in Water Species

No. of
Liters

Diversity No. of
in Sediment  §pecies

No. of
Liters




| trom takes into marshes, qnd from

marshes into meadows.

- Saveral kinds of materials add to the
..'sédiment in water. The soll, rock, or
diist can be washed or b!own into the
water. Minerals can be precipitated
out of water solution. Plants and
animais which live in water die and fall
to the bottom. \Waste from other organ-
isms, especlally human waste, may
collect or be deposuted in water,

" Pollution:

Pollution adds excess materials to
water and increases the rate or degree
of eutrophication. The greatest danger
of poilution is that increased growth of

plately use up the avallable supply of
oxygen, thus causlng the death of .

organlsms in enriched Water maycom~ . almost all organlsms Thls leadsto

anaerobic decay of the dead organisms
wlth further Increase of ponution. :

The major concern is to identify

the possible sources of poliution
affecting the water flowing irto the
refuge, so testing sites are located
before and after each town and.where
farm run-off can be anaiyzed. Ten
sites are then established on a refuge
lake and marsh for sampling organism
populations. Comparisons can then be
made between water conditions and
organism populations.

Determine the questions that you find
interesting and need information about
and then identify where the test sites
shouid be located.

The following list may provide the
basis for discussion in identifying some
questions for investigation. Chcose.

factors appropriate for your area.

Q

1) agricuitural run off

2) power plant discharge
3) housing development

4) solld waste dumping site
5) highway construction
6) .recreational use

7) other

R A M A A AT

Collecting Data

Periodic analyses should be made at all
or at selected test sites. These
analyses are compared to organism

population samples taken at marsh and |
lake sampling stations. Any fluctuatiori

in the diversity or the population size
of organisms will be checked against

[ KC any change in the water composition.

\sNater Analyses to Conduct at Each
ite

Do water analysis tests in accordance
with the directions on each of the kits.

Population Samples to be Made at
Each Marsh and Lake Station

You should consider taking population
sampies in places other than the study
watershed area. This information can
then be used as a control against data

collected from refuge sites.

Meas_uremems

A. Temperature.

smace.

B. Depth of vlslljjllty.

The Secchi disc is lowered until it no
fonger can be seen through the water.
The length of cord from the disc to the
water surface is recorded. A
homemade disc can be made froma
large can covar 20 centimeters in
diameter painted with aiternate white
and black quadrants.

14

If stain and sediment in the water do
not fluctuate greatly, the depthof -
visibility is a reasonable indicator of
the number of plankttn organisms
present. Sediment, stain, and
organisms diminish light penetration
into the water.

C. Waelght of suspended matarlal in
water

Unless the water Is séverely stirred by
waves or flood, most suspended
material fiitered from water wili be
living organisms. Algae, protozoans,
bacteria, rotifers and crustaceans will
be most common.

Welgh a dry filter paper. Fliter water
in multiples of one liter until there is
some noticeable collection of material.
(Several minutes are required to filter
one liter. Other work can be
performed during this time or water
samples can be transported to a {ab for
vacuum filtration.) Dry the filter paper
with the coliected material. Welgh,
subtract the weight of the paper and
record the weight of suspended
material in terrns of grams per liter.

D. Sampling aquatic organisms

1. Filter one liter multiples of water
and wash the collected material into a
shallow dish with a small amount of
water. Observe undar magnification.
Record the number of different
species, or the diversity, of
organisms--both piant and animal. It
is haipful to be able to identify the
various organisms but not essential.
However, the most useful study wili
require a listing of organisms
observed. Record diversity of
organisms and the number of liters
sampied. Record population size for
each species if desired.
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Usatul identification references: -
A Golden Guide: Pond Life. New
York;:New York Westem Egbl_{ghing.

‘A Quideto the Study of Fréshwater -

Blology by James A, Needham and o
‘Paul R:'Needham. San-Frangisco, '
‘Holden-Day, 1867, , .

£

‘Useful sampling technique

referances: e ' ' fmr imfmormndinem
__ - | for information
Freshwater Ecology, Engiewood _ : N :
;" Cliffs, New Jersey, Prentice Hall, . _ .+

. 9% ~ Many Service land areas provide

%+ Field Biology and Ecoloqy'by AllenH. _ : . Shelter, tollet facilities and limited
. Benton and Willlam E. Werner, Jr., . . - equipment for your use. For trip re-
Minneapolis, Minnesota, Burgess . ' servations and further information, LA
Publishing Company, 1967. ' contact your local U.S. Fish and Wild- . .
a : ' life Service office or the following re-
- 2. Collect one liter samples of bottom : . glonal Service offices:

. sediment. Wash away sediment and
count the diversity of organisms--plant
. andanimal. Record the number of
. organisms and the number of liters
sampled. Record the popuiation size of
each species if desired. :

" after the -
investigation

After periodic samplings and analyses
“of the water have been made, look for
« any changes in diversity, in population
size or in mineral.and sediment content
of the water. Do any of the changes

relate to each other in times of : Regioni: P.O. Box 3737
occurrence? : Portland, OR 97208
v 4 N . ’
Please send a copy of your data and Regionil P.O.Box 1306
. your conclusions to your refuge Albuquerque, NM 87103
manager so that he may use it to help
determine management practices for Region 1l Federal Building
therefuge. - " Ft. Snelling

Twin Cities,"MN 55111

Region IV 17 Executive Pk. Dr. NE
Atlanta, GA 30329

- RegionV  John W. McCormack Post
Oftice and Courthouse

v Jenny Publishing Co. Inc. Boston, MA 02108
/ 57 Queen Ave. So.5 405
Minneapolis, Minnesota 55 . Reglon VI P.0. Box 25486
cCopyright 1975 All Rights Reserved - g Denver Federal Center
Denver, CO 80225
Alaska Area Office
813 D Street

Anchorage, AK 99501

l IR This Qutdoor Classroom guide is one of
w a series; others are available from your
local or regional Service repre-
sentative.
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Synopsis "~ - - . o

PUBLIC USE OF PUBLIC LAND N S
A questionpaire and survey procedure ) ' . /-/

" 15 used by students'to determine - LT
people’s intent and behavior durlng : ' : i

use of public lands.

L)

Q
o ‘ T Prepared by:
ERIC S i I U. . Fish and Wildlife Service
- Minnesota Envlronmental Sciences Foundation, Inc.
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i -E::?éery citizen's declsion, or lack of
. decision, in some way determines the
» . useand the future of public lands.

- TheU.S. Fish and Wildlife Service is
-~ this Nation's only Federal land
. management agency solely responsible
“for fish and wildlife. It is the Service's
belief that through education and
direct experience, citizens can gain in-
formation. understanding and atti-
tudes that will support wise use of
public lands.

g’ .
public use of
public land

A 4

Maintaining environmental harmony is

acrisis concern of the Service. Man

~ must continue to live in the world in

some reasonable '‘balance’’ with the
land and with other life, otherwise he
will not survive. -
Service programs help people to learn
about land and wildlife, involve them-
selves in Interactions with the natural
world, and enrich themselves through
that strange aesthetic jov which can be
experienced in the midst of a wild en-
vironment. Besides these, the Ser rice
attempts to make its lands a model of
environmental management.

Quality and harmony will remain a part
of the environment and remain the

g \’S.,), o .
guidelines for public land management
If citizens see value in these practices.

background

An Important goal of the Natlonal
WiIldlife Refuge System Is ‘‘to promote
harmony between man and his en-
vironment.’' One way to reach this
goal is to allow the public to learn and
experience on refuge lands.

Our visitors come to a refuge for many
reasons — to learn about the
environment, to photograph animals or

A. Purpose: This activity will acquaint
Students with —

1. The uses of refuges.

2. The recreational interests of
the public.,

3. A technique for surveying
public use.

B. Objectives: During this activity
the student will — .

1. Collect information using an
irterview survey technique.

2. Graph the information to show
patterns of responses.

3. Describe their interpretations
of the data.

4. Make some recommendations
based on their interpretations.

C. Activity requirements:

1. Survey forms, clipboard and
pencils. -

2. Map of the refuge.

Introduction

National Wildlife Refuges exist to be
used by people as well as wildlife. The
official use that may be made of refuge
lands is mainly in the areas of scientific
research, educationand
wildlife-oriented recreation.

Major recreational uses of many .
refuges are often known to some
QO t. However, specific information

on the variety and frequency of uses
and future trends is usually not
available.

Student teams can survey public use of
public land by asking questions of
people as they enter or leave the
refuge.

Teais of three students are statlcned
at all entrances during a selected
period of time. Information is coliected
from all people and vehicles entering

or leaving the refuge by usin les of
the enclosed survey sheew\_/
One student asks questions of the

people, a second records their answers
and a third records information about
the vehicle, weather conditions, etc.

Selecting a Study

Itis known that public use of public
lands increases over weekends. This
use is prabably of a different kind from
weekday use. One of the best studies
will compare the differences in public
use between weekend and weekday
during the same time of year. This will
require ane or more (preferably many)
surveys to be conducted on Saturdays
or Sundays and one or more
(preferably many) surveys during the
week.

Another study can show the difference
in public use with a change of season.
This study requires one or more
(preferably many) surveys conducted
at each of two or more different times
of the year. These surveys must all be
conducted on either & weekday or a
weekend.

Other studies can be selected to suit
your needs or interests. 41 'I';'

Locations for Surveys

ldentify refuge entrances on the map.
Teams should be located at each
entrance. -Teams should start and end
their surveying at the same previously
arranged time. Teams must be
equipped with survey sheets, pencils,
and a friendly smile. Not all people
will respond cooperatively, but
students should view the survey as an
enjoyable, interesting experience to
get the best results.

4
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Data Outdoor Classroom Guide Number 11
a a Public Use of Public Land |

. sheet Team No.

Surveyors

SIDE ONE " Date

~ SURVEY
PUBLIC USE OF PUBLIC LAND

Have you answered another survey today? Yes " No

| (If no,)
Would you answer a few questions about why you came to this refuge?

- What kinds of activities have you engaged in or for
what particular reason did you come to the refuge?

Nature trail Hunting

Picnicking Snowskiing
QObserving wildlife Snowsheeing
Walking, hiking Trapping
Sightseeing from car Educational
Photography Scientific research
Birding Local resident
_,i_‘Berr'y picking | County maintenance
Horseback riding Business with refuge
Boating and canozing Telephone, power, etc.
Fishing Other

11y



- SIDETWO

How many hours will you stay for your visit?

How many miles did you travel to get here?

Are you here as a member of a club or organizétion? Yes__ No

What is its name? -

Are you here in connection with a school? Yes No

Would you like some other kind of experience? Yes No

Will you return soon? Yes No

For what kind of experience will you return?

Response:
Cooperative
Vehicle:
Auto_____Truck_____ Camper
Machinery______Boat________
Number of people: Adults__
Vehicle license (what state)

Reluctant Uncooperative

Trailer

Cnildren _

Weather ronditions: Temperature_____
Wind e e
Cloudcover .
Precipitation_____

ERIC | T




PRRET TR E XAy SN oo D

'L 'plant life, to yo canoeing, towalka ~
- 1 -wildlife trail or Just to visit a *'quiet

| place.'” As man's knowledge of the
-+-@nvironment becomes graater and
-qulet plases for solitude become more
1" gcarce, démand for use.of wildlands
will increase.

Most lands within the refuge system

establishes the primary objective of
each refuge. Although there are dif-
ferent kinds of refuges, including some
for buffalo, elk or bighorn sheep,
three-fourths of all these lands are
-established as resting, feeding and
nesting areas for migratory waterfowl!.

Although conserving wildlife and the

are set aside by anAct of Congress that

b 0 E T TORNRIIART el S Je i N LR A)
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environment are our main commit-
ments, providing for pusiic enjoyment
and appreciation o; wildiite has
become increasingly more important.
By survaying the public.use, public
attitudes, and awarenass of local com-
munities concerning a refuge and its
programs, a studant may develop an
appreciaticn of iand use problems.
Local community and evei national
pressures may changa or influence
land use policy. Thé problems of ad-

ministering tands in public trust for

present and future generations can be
studied. The values of wildlands and
quiet places to a community can be
discovered.

R R A GO PR T B T R

Analyzing the information

Data can be extracted from the survey
sheets and put into graphic form for
easlest analysis. For example, the
number of miiles that people drive to
reach the refuge can be described by
concentric circles around the refuge
located on a state map; or the data can

be represented by a bar graph as in ihe

example below.

NO. OF CARS

Many comparisons can be made with
the information: number of people
visiting the refuge on weekends
compared to weekdays; number of
hunters compared to birdwatchers;
number of camper vehicles compared.
to hunting and fishing or non-hunting
and fishing activities; number of
visitors compared to weather
conditions. . ’

Students should search for signifiéant
relationships or patterns which occur
in the data.

SUNDAY JUNE 15

5-10

10-20

- 20-30 30-40
MILES TRAVELED

)

40-50 50-60
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REFUGE MANAGER
JRATIRATS

after ih_e ]
investigation

1. Inform refuge perscanel of the
results of your invesiigsation. Send a
copy of the data and a summary of your
analys!s to the refuge manager. This
information will help them plan batter

_ sarvicas for public use of public iands.

2. It may be intaresting for students to
look at their leisure time activities now
and what they might be in the future.
Have students list thelr tavorite
activities and the average time they
devote to each in a month.

Jenny Publishing Co. inc.
57 Queen Ave, So. _
Minneapolis, Minnesota 55405
tCopyright 1975 All Rights Reserved

for information

Many Service land areas provide
shelter, toilet facilities and limited
equipment for your use. For trip re-
servations and further information,
contact your local U.S. Fish and Wiid-
lite Service office or the tollowing re-
gional Service offices:

ERT LT TR \

After discussing the lists, have
students predict their future activities
by preparing similar lists for 15, 30 and
45 years from now. Because thinking
into the future is not easy, some
students may become frustrated with
this. Howevar, this should be a fun .
activity where wild guessing is usually
the rule and not the'exception.

LS

Regionl P.O.Box 3737

Portiand, OR 97208
Regionll P.O.Box 1306

Albuquerque, NM 87103
Region 11l Federal Building

Ft. Snelling

Twin Cities, MN 55111
Ragion IV 17 Executive Pk, Dr. NE

Atlanta, GA 30329
Region V. JohnW. McCormack Post

Office and Courthouse

Boston, MA 02109
Region VI P.O. Box 25486

Denver Federal Center
Denver, CO 80225

Alaska Area Office
813 D Strest
Anchorage, AK 98501

This Qutdoor Classrocm guide is one of
aseries; others are available from your
local or reglonal Service repre-
sentative.
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Synopsis

WILDLIFE/WILDLANDS
PHOTOGRAPHY

This probe is appropriate for ele-
mentary or secondary students. It

emphasizes the use of siinple photo-

U.S. Fish and
Wildlife Service

graphic techniques ‘or investigating
the out-of-doors. Several short and
long term projects are described. .
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Minnesota Environmental Sciences Foundation, Inc.




very cmzen 8 decision or lack of -
decision, in some way determlnes the
;.use and the future of pubiic lands. ' ~

“ " The U.S. Fish'and Wildlite Service Is
.. this Nation’s only Federal land

"management agency solely responsible

© dor tish and wildlife. 1t is the Service's
belief that through education and

_direct experience, citizens can gain in-
formation, understanding and atti-

- tudes that will support wise use of
public lands.

w/ildlifé/V\iiIdIa.nd's pho‘toglraph;

must cgntinue-to live.in the world in
some reasonaple ‘*balance’* with the
land and with'other ufe. otherwlse he
will notsurvlve. o

Service programs help peop] [Ty

about land and wildlife, invoeAhem-
selves in interactions with the fatural
world, and enrich themselves through
that strange agsthetic joy which can bé
experienced in the midst of a wild en-
vironment. Besides these, the Service
attempts tq make its lands a madel of

g environmental management.

Quallty and harmony will remain a part -
of the environment and remain ghe

: Malntalning environmental harmony is
-acrisisconcern of the Service. Man

guldelinei far publlc land management
if cmzené see valueln ilyje practices. ‘

L]

| backgmund

|
Oneway to take aclose look at &
natural area such as a wildlife refuge is
through the lens (or viewfinder) of a
camera. The camera.may be thought of

as another kind of eye, althoug many -

times our own eye sees differently
.from the camera's eye. This Is ong of
the reasons that our photographs oftep
Surprise us, The camera seas only what
itis pointed at, and is not influenced by

" sounds, feeungs or thouéhts

® . »
Wl 3
‘e‘ B ‘. *

~—

A. Purpose: This activity will acquaint
students with —

1. The value of refuges for nature
.’ photography.

2.The variety of opportunities for
using photography to investi-
gate the environment.

3. Some simple photographic
techniques.

4. Photography 3 a means of
communication.|

B. Objsctives: During this activity
! students may select among-the

following activity options —

1. Making a pin-hole camera.

d. Dieveloping black and white
titm, L

3. Making prints from negatives.

4. Activity options involving
short-term projects.

8. Activity options involving long-
term projects.

6. Using prints and/or slides in
preparing a presentation.

C. Activity requirements (depending
on activity options):

1. Construction materiais for
making a pin-hole camera.

2. Chemricals and other material
tor tHm and picture
development. ’

4. Any availahle camera.

- 4. 5pecial equipmeit (optional):

_skills.

[

' — close-up and telephotdJlens

— focal frame

— remote shutter trlpplng
device ©

—_ constructlon materials for a
bitnd - -
5. Resources and equipment for
preparing a pHotographic pre-
sentation.

Introduction -

The activities described in this prebe
do not require a lot of experience and
materials... They have been written to
help students become familiar with
basic photographic techniques and
Inexpensive and reasonable
techniques have been emphasized. -

You and your students will be able to
choose from:among several activity
options. Some of the activity options
are excelient starting points for
students with more photographic
experience. A brief technique shest
has been provided to assist you in
darkroom techniques and the
manufacture of a pinhole camera.
Have fun!

The enclosed slip sheet gives
step-by-step directions for techmques
which you may find useful in
complementing the activity options.

. Some One-Trip Activities:

A. Photograph What You Like Best

Often when students are part of a class
their activities are structured in a
particular direction.

In this activity students shouid be
altowed to explore freely and
photograph whatever most attracts-

.

..}

them. The possibillties are limitless.
and could include both natural and
man-made subjects on the refuge.

Once the subject has been captured on
film, the student should describe what
he photographed using another -
medium such as; . )

1. Poetry--1f may be necessary to
acquaint students with various forms .

- of postic verse such as free verseor

haiku. .

2. A short paper--Describe the
subject and its relationship to the
surrounding envlronment. N

3. Art--A drawing may help emphasize
that which is partlcularly interestlng to
the student

.
B. Getting to K_now an Animal ,

Before going to the refuge the student
shouid select an animal that is
interesting to him and found in the
area. Through reading and other
sources the student should become
familiar with.the natural history of his
animal. Once this is known, the life of
the animal can be documented using -
photos. . N

Go to the area where the animal lives,
its habitat. Begin by taking some
general pictures of the area from a
distance at your eye ievel. T..s wiil
provide information on the gross
characteristics of the place such as
plant types and topography. Now take
some pictures at the animal’s eye
level. Photograph tracks, droppings,
evidence of feeding, resting spots,
nesting areas and other signs of
activity. It may be useful to consider
close-up photography skills. These
photos, in addition to the naturat

.7 history information, will tel! you

z
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Technique = s

o Sheet . Wildlife/ Wildlands Phetography

1

1. MAKING A PIN-HOLE CAMERA cover, or make one out of construction
) : paper. Decide on one side for the

Materials front; if it is longer than wide, use one
. of the shorter sides or ends. Cuta

fmf,; égmgcg‘o??o“;;e box (2 gallon v, _inch diameter hole in the middie of

' the front. Next, paint the entire inside

b. Flat black paint and outside of the box biack to prevent

: . transmission and reflection of light.
¢. Heavy aluminum foil .
Cutacircle of aluminum foil 1%

~ d. Masking tape and black friction inches in diameter and glue or tape it

tape over the hole on the inside. Paint it
. / black also (inside only). In the center
. She S ;
e. Sheet film {from photo stpre) - of the foil, prick a smali hole with a
f. Needie or pin needle or pin.
Procedure ¢ Opposite the hole fasten an H-shaped

. piece of masking tape, sticky side out,
Make sure your box has a tight-fitting  which will hold the film.

Place & piece of black friction tape over
your pin-hole until you are ready to
take a picture.

Load a plece of film (emulsion side
toward the pin-hole) IN A
COMPLETELY DARKENED ROOM

SUCH AS A CLOSET. Tapethefilmto -

the inside back of the camera.
¢

When you decide on a subject set your
camera down and aim it, and then
remove the friction tape. Leave the
camera undisturbed for several
minutes. You may have to experiment,
varying the time from five to thirty
minutes.

You can now take pictures gaiore!




WHITE FILM

Materials

(2) Stop bath
(3) Acid fixer

2. DEVELOPING BLACK AND

a. Completely dark room )
- b. '‘Daylight' developing tank /.
¢. Spring-type clothes pins |
d.’Plastic funnel
e. Sink or pan full.of water .
f. Developing tray <
g. The following chemicals (available .

at a photo store)

(1) Film developer

| ]

%) (1

‘t—-l‘ l}%&&

Procedure

a. Load film into developing tank
in complete darkness.

b. Replace iid and turn on ligat.

c. Place tank into one shallow tray and
pour film developer into hole in lid
until the chemical begins to overflow.

d. Starttiming process according to
instructions on can of developer and
turn reel once every 2 minute.

e. After proper‘time for development,
tiit unopened tank and pour developer
back into its jar. '

f. Pour stop bath chemical into
unopened tank, turning reel once or
twice,

g. Pour stop bath back into its jar.

h. Pour acid fixer into unopened tank,
turning reel every 2 minute for five
minutes.

J. Put tank under a cold water faucet
for Y2 hour.

k. After the film is washed, turn off
water and add a few drops of
‘‘Photo-flo '

|. Hang film up to dry using clothes
pins. Putone on the end to keep film
straight.

You now have negatives ready to be
printed.

3. MAKING BLACK AND WHITE CONTACT PRINTS

Materiais

a. Fourtrays

b. Clear glass 100 watt white bulb
. Red bulb (optional) for light

O

d. Photographic contact print paper
e Frinting chemicals

(1) Paper developer

(2) Stop bath

(3) Acid fixer

(2) and (3) are the same chamicals used
in activity 2.

Q

Procedure

a. Fill trays, each with one of the three
chemicais.

b. Select a negative and remove one
piece of photographic paper. (Do not
expose photographic paper to light.)

¢. Place between a piece of cardboard
and ciear plastic in this order;
cardboard, paper (shiny side up),
negative (shiny side up), clear plastic.
Clip tightly together with a clothes pin.

d. Expose this to the white light, at 5
to 10 feet, for 5 to 20 seconds.

e. Quickiy pull out the paper and place
face down in print developer.

195

f. When the image is completely
developed, the edges of the paper will
be black. When this happens, quickly
transfer paper (face down) to stop bath
for 20 seconds.

Q. Place in fixer for ten minutes.

h. Take fourth tray and place under
running water. Put printin for at least
one hour.

(. Place print between paper
towels and hang up to dry.

You now have
a printed photograph.




,Th\e p_hotbgra'ph_’ becomes a permanent "

record of whether there was too much
or too ilttle light, the interplay of
shadow and light, composition and
focus. A good photograph often in-

.. volves a great deal of looking-around.
* Wa may wait for the sun to be just the

right heightor a cloud to pass, or for a
day when we can best capture the
mood of fog, snow, rain or sleet. We

" look for patterns and wonder how we
-can capture them. We think about

composition and what we are trying to
do. We try early morning and late
afternoon tight, and are willing to in-
vestigate an area in more and some- .
what different detall than we are
normally accustomed. Photography
seems to involve a lot of standing

.

' Perhaps if we call this ‘‘creative day-

dreaming'' we can see that this
process — the decisions invalved in
making a picture -« 8 truly
educational, =

To tell a story about the way a wl'ldee

refuge works, to explore the interrela-

tionships of plants and animals, to
capture and communlcate.your -
teelings about the refuge or a subject
on that refuge can be as involving,

. challenging and as much fun as any

other kind of study of the interrelation-
ships of the refuge and its wildlife. It is
a search and exploration of the way
things are.

L

" The involvemientand results can tédd

- help us better understand the manner
-inwhich we are related and clarify the

FRAC

to new understandings and provide us
with another way of looking at and
thinking about refuges. 1t may aiso

way we want to be related to the
environment. - '

. something about the life of the animal.

Explore several ways of arranging the

photos and telling the story. _
C. Looking at Natural Communities

Communities usually consist of several
different kinds of living things which
influence each other in various ways.
For instance, in a marsh community
muskrats and cattails influence each
other, as do shrubs and treesin a
forest community.

How do communities differ? What
changes are discovered when
comparing a marsh community and an
upland forest community? The
student can record some of these
differences and changes using
photography. Use photos to record
evidence of community characteristics'
such as:

1. Amount of moisture

2. Amount of light

3. Density of plant cover

4. Plant species

5. Animal species

6. Plant/animal interactions

To record changes within and between
communities, the following techniques
could be used:

1. Photaograph at different levels

2. Photograph at points along a line

3. Photograph at varlous directions
around a particular point

D. Studying Careers

. \) o ol a7
| [MC The management of natural resources

IToxt Provided by ERI

involves several careers. The student
interested In exploring these careers
will find photography a useful tool.
Have the student select a career and
then contact a person who could
provide on-site guidance.

It is important that the student is
prepared to communicate effectively.
Questions and other interview
considerations should be planned
before the visit. See Careers, Outdoor
Classroom Guide No. 13, for detalls on
planning a career interview.

Working conditions and task
responsibilities\are two important
career characteriStics which can be
photographed. Perhaps it would be
possibie for the student to spend some
time on-the-job as an assistant.
Interview information along with
actual on-the-job photos wlll provide a
fun and meaningful introduction to any
career.

Some ldeas for Long-Term Projects

These projects require several visits to
the same area over a period of weeks or
months;students should therefore
select study sites near their homes or
school.

All things change over time--the life of
a particular animal, a community, a job
and hopefully, our understanding of -
the environment. Each of the shorter
term projects could be improved by
extending them over several visits.

Select one of the short-term activities
but plan several visits over a period of
weeks. It will be helpful to extend the
project over two seasons, or at least
from the beginning to the latter part of
one season. Make use vf photography
to help record fong-term changes.
Some of the following questions may

help Ti)szgdent get started:

How does a particular place change
from geason to season?

How doas the life of a particular animal ‘
change from season to season?

Which characteristica of a community
change from season to season or over a
much longer perlod of time? '

How do working conditions and job
-responsiblilities change from season to .
‘seagon? Do these changes affect your

ideas about the job as a possible
career?

Special photographic techniques and
equipment may be used for long-term
projects. Although these projects
require some training and more
advanced equipment, a few students
may find them mere appropriate for
their interests and experience. A few
ideas are :

1. Using special close-up and
telephoto lenses to record the
micro-habltat, structurs and behavior
of certain plants and animals.

2. Using remote releases and
photofiash equipment to photograph
wlidlife at night.

3. Using a blind to photograph the
behavior of animals.

The iocal camera shop can provide
useful references such as booklets
produced by the Eastman Kodak
Company.

Follow-up Activities
A. Sharing the Resuits with Others
After completing one or more of the

activities, students should be
encouraged to share their projects with




‘others. Perhaps othér classes would

and some of the things the students

." have discovered.

At prints were made; a conage or
exiiblt of photos with captions can be
- arranged to effectively relatean -

¢ /experience or story,

* /A presentation using 35mm slides is
-0 -ANOther way to communicate with

- smallor targe groups. Each picture
should make a point, draw attention or

rmake a conclusion; arrange them so-
they tell the story smoothly.

Some of the following questions may
help students select-an activity and
also organize their thoughts for
preparing a presentation.

- 1. Which kinds of photographs would

you rather take? Rank them from most

liked to least liked, and why?
a. People

b. Wildlite

~ ¢, Man-made chjects

d._ Landscapes

e. Cities

" like to learn about nature photography

2. Do you prefer to shoot black and

white or color pictures, and why?

. Do your phom give you the same
Iunn s and impressions as when you
weré right there, taking the piétiire? -
Teli how you felt when you took that
photograph. Tell how you feit when
you saw the same photograph.

4. Fill in the opon-cndod sontences of
your cholce: :

| think man takes photographs to...

| think photographs are better than
words hecause...

| think photographs are as good as
paintings because.. _

| cannot take good pictures because...

| do not think photography Is much fun

because...
5. In what ways would yaur life be
different without photography?

B. Pieture Taking in Your
Neighborhood

From the sklils and techniques learned
through nature photography, students

for information

Many Service land areas provide
shelter, toilet facilities and limited
equipment for your use. For trip re-
servations and further information,
contact your local U.S. Fish and Wild-
life Service office or the following re-
gional Service offices:

coulddevelop é pro]ect about thelr

4

neighbdrhood, school ar community.
Here are some ideas;

1. The way ﬁun uses his hablta:t

- Shelter L
« Recreation

- Travel lanss

- Escape routes .

= The way he uses it ditferently from
other animals

- His use of the environment

- His abuse of the onvlrot_\_mom. “

2. A record of one day in the m§ of
= The student

= The teacher

« A commurity resident

= The janitor

- The principal.

Jenny Publishing Co. Inc.
57 Queen Ave. So.
Minneapolis, Minnesota 55405

¢Copyright 1975 All Rights Reserved
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Atlanta, GA 30329
Region V. John W. McCormack Post
Oftice and Courthouse
Boston, MA 02108
Region VI P.O. Box 25486

Denver Federal Center
Denver, CO 80225

Alaska Area Office

813 D Street
Anchorage, AK 99501

This Outdoor Classroom guide |s one of
a series; others are avaitable from your
local or reglonal Service repre-

sentative.



E_n\(ironme_ntal ;
Education Guide .

rvnce .

: ,.4, e 2 Bl #75

' .
Synopsis |
) ‘CAREERS ' includés job possibilities and career _
Students plan, conduct and report training in the natural resource ) . ' “
resuits of an interview with a refuge - management field. _ ’
* . emplovee. Information gathered ' T 7 - . . .
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ERIC : _ U. S. Fish and Wildlife Service
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:E"\’}"ér'y"éi'tizen'fs decision, or lack ot
.decision, in some way determines the.
_ use and the {yture of public lands.

The U. S. Fish and Wildlife Service is

<" this Nation's only Federal land man-
“1,8gement agency solely responsible

for fish and wildlife. It is the Service's
belief that through education and di-

-+ rect experience, citizens can gain in-

- formation, understanding and attitudes

that will support wise use of public
I_ands.

areers /
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Maintdining environmental harmony is

a crisis concern of the Service. Man
must continue to live in the world in

.some reasonable “balance” with the

land and with other life, otherwise he
will not sgrvivei -

Service programs help people to learn

about land and wildlife, involve them-
selves in interactions with the natural
world, and enrich themselves through
that strange aesthetic joy which can be
experienced In the midst of a wild
environment. Beside this, the Service
attempts to make its lands a model of
environmental management.

- Quality and harmony will remain a

part of the environment and remain

the guideline for public land manage-
ment if citizens see value in these
practices.

' baqur_ohnd

Refuges play an important role in fish
and wildlife management. They
combine proper land management
techniques with the disciplines of

‘modern science and technology to

ensure wildlife populations for the
future. -

The range of occupations included in
the refuge cluster of jobs is surpris-

- A. Purpose: This activity will acquaint

students with— _
1. Most of the resource career
opportunities on refuge lands.

2. Interview planning and develop-

“mernt.
3. People invglved in resource
careers.
4. A general process for exploring
career opportunities.

8. Objectives: During this activity

students will—

1. Plan and develop an interview
-questionnaire.

2. Conduct an interview with an
employee.

3. Report the results of the inter-
view,

C. Activity requirements:
Bureau employee time for partici-
pating in the interviews.

General Job Descriptions

Although a refuge’s main objective
concerns fish and wildlife management,
its operations can be thought of as a
small business. Purchases, bills and
program activities alt must eventually
result in a product that serves the
general public This product comes in
the form of education, recreation and
a diverse natural community.

Refuge positions reflect the many
services it maintains and produces.
There are positions for men and
women, some require college education
and others require skills acquired from
working experience with machinery.
All have one goal—the management
and improvement of our natural
resources.

Q

Although a brief description of refuge

careers is included here, it is
necessary to visit a refuge and talk to
the employees to really discover what
they do and their attitude about a
particular job. :

A. Refuge Manager

A refuge manager plans and super-
vises a yearly work program on the
refuge. These duties include mainte-
nance and improvement of wildlife
habitat, censusing and regulation of
wildlife populations, determination of
economic and public land use, public
relations, financial decisions and
enforcement of laws.

B. Soil Consgervaticnist

A soil conservationist determines
proper techniques for land manage-
mentforthe benefit of wildlife, prepares
andsupervisesland managementplans,
and is sometimes responsible for
supervising the work program and
maintenance of physical facilities such
as fences, buildings, roads, dikes, and
protection of the area against fire and
trespassing. :

C. Clerk
The refuge clerk has responsibilities
beyond the expected routine office

PR s,
IR U e



Data s | Outdoor Classroom Guide Number 13 _
_ - | Careers S
S eet | Names | I -

SIDE ONE | Date

Site . Job Title

1. Career Description:

2. Related Fields:

3. Working Conditions:

4. Abilities and Training:

5. Satisfactions:

8. Attitudes:
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‘technical advisors and must be.ableé to
atermine what action’is.nécessary 10
“protect, modify, manage and improve ..
-our country's land, water. vegetation
';and_wildtife resources. . :

hese. refuge. employees offer unique
ervtew possibilities'to the inter-
.ested student. ‘Gaining first-hand
~information about job-descriptions,
«sat:stactuons and its place in station °
operationsgives thestudent knowledge
".. of job'possibilitiés and increased _
—understanding of the refuge’srole in
natural resource management.

f{tnqu wide. Retuge employees servé as;

N

e L

matters. She or he must maintain
correspondence, handle inquires for
information from the public, and keep
accurate bookkeeping records involv-
ing equipment inventories, purchases,
and payroll, At times the clerk is the
only official refuge person in the office
-and must handle visitors' inquiries

-as wetl as provide aSS|stance to tours
and student groups.

D. Wildiife Biologist _
The wildlife biologist will form plans
for organizing and carrying out field
biology studies to make recommen-
dations for new management programs
andto determine effects of management
-practices on fish and wildlife popula-
tions. Other duties include assistance
in control of disease, predation, and
other activities as directed.

E. Public Use Specialist
The public use specialist plans and
directs all refuge recreational activi-
ties, provides guidance and assistance
for environmental education programs,
and is actively involved in refuge

" publicrelationssuchas tours, speaking
engagements and communications
media (newspaper articles, radio and
tetewsmn programs). This position
requires creative and original thinking,
writing and speaking abilities, and
often artistic talents.

F. Maintenance

A maintenance person must be able

to perform a variety of trade and craft

‘skills. The work is primarily outdoors

accomplishing tasks related to fences,

roads, building repairs, boat docks

and recreational equipment. Welding,

plumbing, masonry, carpentry, electrical
E KCmd record keeptng skills are needed

. for a well-rounded maintenance

program,

G. Engineering Equipment Operator
The operator performs a variety of
duties in operation of heavy equipment.
The skills include operation and care
for equipment such as bulldozers,
draglines, road graders, backhoe,
truck-mounted cranes, front-end
loaders, etc. The work projects may
call for road and dike construction and
repair, excavating ditches and ponds,
stockpiling materials, trench digging,
timber clearing, island building and
other similar work.

Federal Fish Hatcheries

Federal hatcheries are also Bureau
property and studems may find it
;nterestmg to explore this career
ield

Fish Hatchery Manager

A hatchery manager plans and super-
viges the fish rearing and distribution
programs in addition to the station
maintenance program at the hatchery.
Rearing fish species on a production
scale requires the practical application
of fishery biology and the ability to
diagnose and treat most of the common

_ diseases of fish. Other duties include

making financial decisions and
public relations.
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Planning Your Interview

The work descriptions of refuge em-
ployees may help you decide who you .
want to interview. A visit can be made
as a group or as an individual who then
can report to his class.

Suggestions for a worthwhile visit: 3

1. Decide who you want to interview,

and make an appointment by writing
or calling the refuge. Explain why
you would like an interview and ask
for a définite time and day. '

2. Be on time for your visit. Take
‘notes and ask questions that inter-
est you~this is your chance to get
first-hand information.

3. If you plan to take pictures or use
a tape recorder, ask for permission.
- Know how to use your equipment—
let it be a useful.tool and not a
nuisance.

4. Summarize your impressions and
relate them to your host. He or she
will appreciate a sincere thank you.

5. As soon after your visit as possible,
organize and collect your data so it
can be useful in a report to your
class or organization.

Suggested Questions

A successful career interview should

cover the following six dimensions in- X
volved with any job. Often the y
employee will volunteer information,

making it unnecessary to ask questions

in each area. In any event, do not

hesitate to ask what you want to know.

1. Career description:
What kind of work is invoived in
your job?
How long have you worked at this
iob? -



‘refuge? -

How does thls job relate to simllar
‘onés in other natural resource
agencles?

3. Worklng condntnons‘ |

7

.outdoors?

7 owork?

What should a new employee

- expect for a starting salary,
-5 advancement possibilities and
fringe benefits?

4, Abilities and training:
What preparation, background and .

training is needed?
‘What personal abilities are needed?

5. Satisfactions:

What would you do during a typical ‘

day?
Wit do you enjo’ the most; the
least?

6..Attitude:
What advice do you have for a
young persen who is interested
in this work? .

after the
investigation -
greé?:;: a report for your organization

Taking your information and data
collection into consideration, notice
that there are satisfactions as well as
disagreeable duties which must be
considered in refuge work as in all
careers. How do they all add up

to you?

. If you want additional information,
contact vour school counselor for
information sources such as the
Government Printing Office bulletins,
State Department of Natural Re-

“.  sources, Regional Offices of the

-+ U. 8. Fish and Wildlife Service. Man-
power Employment Services, Uni-
versity Extension Services and course
instructions at vocational-technical
schools.

For personal involvement, other
Qutdoor Classroom guides are avail-
able from the refuge manager.

~

p’osa and. objectives of. the* Pl

Whare do you work—emdoors vs. T

. With what other employees doyou

Y
[T

for mformatlon

Many Service Iand areas provlde

. designated activity sites, shelter, -
toiln:t facilities and limited equipment . L

for your use. For trip resérvations and

further information, contact your local .

U.S. Fish and Wilidlife Service
office or the following regional
Services oi_fices:

Developed with the assistance of:

Donald Johansen, Coordinator
Careers Project Co-sponsored by
Minnesota Environmental Sciences
Foundation, Inc. and
Robbinsdale Area Schools, Inc.
District $281

Jenny Publishing Co. Inc.
57 Queen Ave. So.
Minneapolis, Minnesota 55405
“Copyright 1975 All Rights Reserved
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Synopsis o S
FOREIGN LANGUAGE . ' N

Students use language related to

objects in a natural environment to

learn foreign word definitions and
: saentence structure.

L3
.
.
T
i
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: > . Prepared by:
' t 13 3 U.S.Fishand Wildlife Service
- : - - T Minnesota Environmental Sciences Foundation, Inc.




b Every citizen's decxsaon of tack of
decision, in some way determines the
usé and the future of public lands.

7 The U. 8. Fish and Wildlife Service is
‘ this Nation's only Federa! land man-

- agement agency solely responsible
for fish and wildlhife. 1t is the Service's
belief that through education and di-
rect experience, citizens can gain in-
formation, understanding and attitudes
that will support wise use of public
lands.

oreign

language

" Maintaining .environmental harmony is -

a crisis concern of the Service, Man
must continue to I;ve in the world in
some reasonable “balance” with the

4and and with other life, otharwsse he

will not survive.

Service programs help people to learn

about {and and wildlife, involve them-
seives in interactions with the natural
world, and enrich themselves through
that strange aesthetic joy which can be
experienced in the midst of a wild
environment, Beside this, the Service
attempts to make its lands a model of
environmental management.

Quality and harmony will remain a
part of the environment and remain

25 SRS **rx

the guxdehne for pubhc land manage-
ment if citizens see value in thess
practices.’ "

bédkgrBUhd

Why use a natural setting to teach
foreign languages? The languages of .
most cultures are rich in words reflect-
ing man's interest in describing nature.
What better place to |earn and use
these words than in the natural setting.

In this setting students can find real
-e@xamples of the words for vocabulary

A. Purpose: This activity will acquamt
students with—

1. The natural setting as a useful
place for foreign tanguage
study.

2. The natural setting as a stimu-
lus for using their knowledge
in a foreign language.

8. Objectives: During this activity

students will-— .

1. Translate a list of words common
to0 a natural setting.

2. Use the translated list as a
basis for labeling a map, writ-
ing poetry. or composing short
descriptive sentences.

C. Activity requirements:
1. Gridded area for mapping.
2. Map of area showing trails,
roads, etc.

in this activity guide, students will
transiate a list of words and then use

“them in individual activities. The
suggested vocabutary list consists of
words commonty associated with
natural areas. This list should be
changed to fit the conditions of your
local area. Aftor transiating and learn-
ing the list, students will use it as a
word pool for individual activities in-
volving mapping. writing poetry and
dascriptive composition,

Materials

Students wiil need writing paper and
pencils
Translating the Vocabulary List

The suggested vocabulary list on the
Student Data Sheet is the basis for the
individual activities described later
This list was compiled by a group of
torergnlanguage teachersrepresenting
QO man, French, Spamsh and Russian.

It should not be considered rigid and
you are encouraged to modify it
according to your program needs and
the unigue characteristics of your
locality. If you choose not to use the
suggested words, perhaps vou anc
your students could work together in
constructing a new one.

It is strongly suggested that students
translate and practice the list before
beginning the individual activities.

You may want to translate the words inv
the classroom before taking the trip.
However, students will find it

interesting to practice them once they

are at the natural area by trying to
find examples of the words.

Directions for Individual Activities

The following activities are designed
to make use of the vocabulary list.
They are suggested as ideas only and
you and your students are encouraged
to modify or substitute others for them.

Lzbeling a Map

An area of land has been selected and
marked to form a grid pattern of the
same proportion as the grid on the
sample map and on the student data
sheot (side 2). The "gridded” area of
land contains a variety of habitats and
surface featurgs to make exploring and
mapping an interesting experience.
Students can translate land features to
the data sheet and then use words
from their list for labeling the features.

The land surface yeu use may not
necessarily ook like the sample map
because of differences in local
features.

Your local land rmanager will direct
you to the location prepared f);ghivs
activity. b
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Sample Map

Writing Poetry

Some students may wish to find a
quiet place and express their feelings
through poetry. To help them get
started. use several examples of simple
poems with outdoor themes such as
The Poppy Field. Some couldbe highly
structured such as Haiku poetry and
others unstructured. Students could
then be asked to write their own poem
either focusing on the whole setting




ata Outdoor Classroom Guide Number 14 ’:f :
‘ Foreign Language ‘ ‘

Sheet " _Names

. SIDE ONE - | Date

(e.g.) Translation
mushroom

moss

fox

Vocabulary List

mushroom wildflower nest
mMoss ‘ grass weed
fox raccoon muskrat
beaver. squirrel rabbit
skunk : deer chipmunk
fish " spider shake
bird frog grasshopper.
brush -duck willow
birch bush tree
log —fir branch
CONG ... twig seasons
marsh..__. . water stream
soil_ . pond forest
SUN. . . Meadow _. wind
fresh__ ; sky beautiful _
sSpring— . e peaceful _clear__.
north__ ... _— Moist rocky -
south_____ .. o summer-— . fall

e e WESH ,
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SIDE TWO

. Grid for the Mapping Activity: (1" - 25")
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around them or one central'object or ) Les Ch;mpignons poussent prés du oo " P
feature. They shouid attempt to use as . marais. ¢ : :
many of ¢he words on the list as * {The mushrooms are growing near - A
they can. ‘ the swamp.) ' oo
Das Mohnfeld Des chouettes se sont applelees tout
, . la nuit. .,
Und auf der stillen Wiese stand (Owls called (hooted) all night . . -
Rings Mohn bei Mohn und unbewegt - long.) ) o
Und war bis an den femsten Rand Les troncos des arbres sont tordus :
Der rote Teppich hingelegt. par le vent. '
The Poppy Field (The tree trunks are twisted by the
And in the quiet méadow stood wind.)

Motionless poppies all arqund,
That stretched away to meet the
wood
. And decked with carpet red the
ground.
Poem and Transiation from
German Poetry For Beginners
ed. A. Watson, Bain
St. Martin's Press 1967

Descriptive Composition

Some students may want to describe
. some features of the landscape or

some things they find by composing

; short paragraphs or sentences. Some
examples are given below. By working
in small groups, students can quiz
each other on the meanings of their
compositions.
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jpon: complenon of the actawty, a

ore detanled study of the rasults
hould- be carried out in the classroom
ith. partncutar emphasis on grammati-
al structurg, as well ds furiher
evelopmem of the vocabulary
lassroom conversation in the lan-
uage, based on what was seen in the

;. natural area, may be practiced.

:". Prepare sentences and paragraphs for
+- supplementary reading which is related

.'to the class experience. This should
help to reinforce both the sense of
involvement and the word identities

. which were part of the activity.
- Examples:

T

L

John got wet when he reachec for
the frog.

We were hidden in the bushes. ]‘he
west wind had biown the clouds
away. :

. Susie sat on the moss and fed her
sandwich to the chipmunk.

Das Lied der Vogel

- Wir Vogel haben s wahrlich gut,
Wir fliegen, hlpfen, springen;
- Wir singen frisch und wohlgemut,

Dass Wald and Feld erktingen.

The Song of the Birds

We blrds have really got n good,
We fly, we hop, we jump;
We sing fresh’and cheesrfully,

So that the woeds and, fields resound. .

Hoffman von Falle‘rsleben

Translated by:

Katharine Fournier, German Teacher
North High School

No. St. Paul, Minnesota

N

4

for information

4]

Many Service land areas provide

designated activity sites, shelter, e
toilet facilities and limited equipment :
for your use. For trip reservations and

further information, contact your local i
U.S. Fish and Wildlife Service
office or the following regional
Serwces offices:

Developed with the assistance of:

Kenneth R Wagner, Chairman
Foreign Language Department

- North High School

No. St. Paul, Minnesota *

?

<., Jenny Publishing Co. inc.
. 67 QueenAve. 8So. |
Minngapolis, Minnesota 55405,
“Copyright 1975 All Rights Resermved
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~ Synopsis
‘ WATERFOWL NEST STRUCTURES - nest structures. Using their data and
During this early spring activity, information from other sources, popula- .
students investigate waterfowl nests tion changes from one breeding season '
to determine the number of young to the next are calculated. '

birds produced in several man-made

o | . Prepared by: !

- .- % ] 3G U.S Fishand Wildlife Service .

Minnesota Environmental Sciences Foupdation, Inc.



environmenta
‘goals

<Every citizen's decision, or lack of

... decision, in some way determines the

use and the future of public lands.

The U. S. Fish and Wildiife Service is
this Nation's only federal land man-
agement agency solely responsible
for fish and wildlife. It is the Service's
belief that through education and di-
rect experience, citizens can gain in-

formation, understanding and attitudes”

that will support wise use of public
lancls. _ N

Waierfowl nest
> structures

a crisis concern of the Service, Man
must continue to livé in the world in

-some reasonable "balance” with the

land and with other life, otherwise he
will not survive. -

Service programs help people to learn
about land and wildiife, involve them-
selves in interactions with the natural
world, and enrich themselves through
that strange aesthetic joy which can be
experienced in the midst of a wild
environment. Beside this, the Service
attempts to make its lands a mode! of
environmental management.

Quality and harmony will remain a
part of the environment and remain

Maintaining environmental harmony i§  the guideline for public land manage--

practices.

ment if citizens see value in these

3

background
Population Studies

It is possible for a female meadow
vole to produce three to four litters
of young a year. The babies are on
their own within four weeks; each of
the five to nine males and females
potentially may start their own family
when they are only two months old.
Although not all wildlife species are 50

A. Purpose: This activity will acquaint

students with—-

1. The life cycle of waterfowl

2. Some environmental factors
which infiuence that life cycle

3. Annual population change

4. The use of nest structures in
waterfowl management.

B. Objectives: During this activity
students wili~
1. Estimate the total production of
severai nest structures
2. Estimate how many of these birds
will breed in the following
spring by using data from other
sources to determine survival to
flight stage and survival to
first breeding season
3. List some environmental factors
that influence population levels
during specific stages of the
life cycle.
C. Activity requirements:
* 1. Active nest structures for
waterfowl
2. Map showing water/land bounda-
ries and the iocations of
several nest structures
3. Equipment neaded for access to
nest structures.

introduction

The production of young is the link
between generations and thus life 1s
really a cycle that has been pro-
grammed to perpetuate itself. The
health of this life cycle dependsto a
great extent on the heaith of the
environment. Groups of similar organ-

isms (populations) are constantly
interacting with each other and their
environment to meet their needs. To
begin to understand these relationships
between populations of organisms ang
the environment, it is important to

start with a problem that is manageable.

You will be investigating a very small
population—ducklings or goslings pro-
duced from a single nest. However,
your data, when combined with that of
others, will not only help answer some
important questions but should also be
useful to the local waterfow! manager.

Pre-trip Planning

You will need to consider some of the
following tasks while planning the
activity. : B
I. Camtact your local Service officer.

A. Determine the best time in the
spring to do this activity. Late
spring is usually best since most
nests will have hatched and thus
incubation disturbance will be
minimized.

8. Get a map showing thv land/water
boundaries and the locations of
several nest structures.

C. Make arranagements for equip-
ment, such as hoats or ladders,
needed to gain access to the
nesting structures.

Il. Read and discuss this activity guide.

A. Make sure you understand the
questions on the Student Data
Sheet.

B. Practice the techniques that'you
will be using in the fieid.

C. Form small teams (2-4 students)
and choose the nest structure
that each will investigat?. ,

&£ b /

1 i

- A New Generation Begins

Breeding pairs arrive on the nesting
grounds in early spring. After courting
and selecting a nest site, the hen
begins egg-laying. Typically, an egg is
laid each day until a clutch of 10-15
eqgs is produced. Then the hen.
begins to incubate the eggs, keeping
the temperature near 100° F for

about 26 days.

Since the hen does not start incubating
until all of the eggs have been laid,
they will hatch at about the same time.
The young usually stay in the nest for
several hours after hatching. During’
this time they dry off and become
imprinted to the hen. Now the hen must
get her brood to water for food and
protection. This task may be quite
easy or very difficult, depending on the
location of the nest. Within 10 weeks
the brood will grow, develop and
accomplish flight.

I SR
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D ta | Outdoor Classroom Guide Number 15
a Waterfowl Nest Structures

SIDE ONE

ePart A

1. Team Number
2. Names
3. Place .
4. Date

* Part B—Nest Structure Description

1. Type and number of structure
2. Yes No—Used this spring by waterfowl

If yes, probable species
3. General condition of structure
4. Misc,

* Part C—Production of Young
1. Check one of the following:

a. ————Egys have hatched.
b. - Eggs are being incubated.
C. Eggs are still being produced or have been
abandoned.
. Total numberof eggs —
. Estimated number of young that leftthenest
. Misc. (unhatched eggs, dead ducklings, etc.)

G WS

. Total production (total number of young

that left all of the nests being studied).
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'SIDE TWO :

i

Vi

First Spring Summer - Fall/Winter Second Spring
(Question 1)
—Dbreeding pairs .
Approximately 52% of the —adult breeding pairs &%‘;ﬁg‘,!?,,'.}aﬂ,.y
will die before the second spring, leaving 7 | ——breeding pairs
(Question 4)
(Question 3) |  Approximately 50% of Approximately 687% of
produce an the — young will the —_young will die &Questipn 5)
average of die beforereaching | before sprin?, leaving pproximately
——young flight stage, | a potential 0 > breeding pairs
leaving —young '
Question 6 _
otal - —_breeding
pairs

Part D

List some environmental factors which influence survival for each numbered part in the
life equation (an example iy given for each).

(1) Number of nest (3) Weather
sites (2 & 5) Disease Conditions (4) Predations
¢ Part E

1. How do your results compare with those from the Massachusetts study?

9 |f they ditfer, what are some possible reasons for the differences?

3 Based on this investigation, predict if the population is increasing, decreasing or
* staying about the same? What are the limitations of your study in being able to make
the prediction above?
12

4. To maintain a population at the same level from year to year, what must be true about:

E TC the number of breeding pairs? the number of young produced? the environmental factors
influencing survival?



‘productive, each does produce encugh
~ young to maintain & healthy and stable
population. - S

.. Winter places heavy stress on indi-.

“tion for food, and lack of sheitering
cover. However, the surplus of young
that are born'each spring and summer
make up tor losses from winter hard-
ships, iliness, weakness, broken bones
and all other possible misfortunes.-

Every area of land can support only a
certain number of each kind of animal—
this is called its carrying capacity.

For nearly every species, a surplus of
individuals results in a deterioration

of living conditions tha;: affects the

[

imvidual animals dueto weather, competi-

well-being of thé wholé population.
Nature usually ensures that each popu-
lation of animals hés the capability

' to ovérproduce: The factors limiting

fand's arrying capécity.
Besides influencing the survival of
- surplus animals, carrying capacity
affects production. Each species has
an established social structure.
Territorial competition in the spring
for nesting sites and feeding terri-
tories limits the number of adults
producing young. Man affects this
* production by changing the habitat;
making more or fewer nesting sites
or feeding territories available.

.- actual.numbers ﬁré-;aété;m_lqad, by the.:.

o ik - . . . ~
Through the discovery of population -
factors, including stress andthe
- number of individuals within a popula-
~“"tion, a student can better understand .
. -fis.own environment.and'the balance.::
of nature." This balance includés man ~
as well as the meadow vole. This dis« .-
covery leads to questions of man's -
surplus population, our own stress
factors and the carrying capacity of the
land for man and his activities.

Sy B
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Not all of the young that haich this
spring will survive to flight stage.

And of the young that survive to flight
stage and migrate in late fall, only a
fraction of them will survive to breed
in the following spring. Those that
survive and breed are the vital tink
from one generation to the next—they
start the next life cycle. Produc tivity
and survival are two very imporiant
factors to investigate. Waterfowi biolo-
aists are concerned with these factors
and the ways the environment affects
them. Here are three key questions
and some corresponding factors that
will be considared in this activity:

1. How many ducklings or goslings
hatched successfully?
—Production.

2. Of those that hatch, how many

survive to reach the flight
--stage?
—Loss between hatching and
flight,

3. How many survive to the first
breeding season?
—Loss in first fall and winter.

You and your friends can begin to help
answer these questions by collecting
some data on your nest structures and
by using some additional information
which has been collected by waterfowl
biologists.

Collecting Your Data

. ¢ Refer to Parts A and B on the Student

Data Sheet.

This information is important because
it describes what happened for each
nest structure and can be referred to in
future years. Use the illustrations

in this activity guide for B-1 and ask
for help if you need it. (If your nest
structure has not been used this spring,
gorto another one or join another team).

¢ Refer to Part C— Production of Young.

If your nest structure has been used
by a hen this spring, you will probably
finc one of these three possibilities:

‘. The eggs have hatched.

2. The eggs are still being incu-«
bated (should be warm to the
touch). '

3. The eggs are still being pro-
duced by the hen (a late nest
or a second attempt) or the
eggs have been abandoned (this
is difficult to determine from
only one observation).

if the eggs have hatched, you can
estimate the number of ducklings or
goslings produced by counting the
intact egg membranes (see the
illustration).

It the eggs are still being incubated,
assume that about 85% of them will

. successfully hatch and record that
estimate. {Your local Service officer
may have a more accurate hatching
percentage for your locality.)

After you finish question 4, get -
together with the other teams and
determine the total productivity for ali
the nest structures investigated.

This leads to the other two questions |,
mentioned earlier: (1) Of those that
hatch, how many survive to reach the
flight stage? and (2) How many survive
to the fi: st breeding season? To
answer these questions we have to
make u : of some information collect-
ed by other investigators. Based on a
long-term study of wood ducks in
Massachusetts, twowaterfowl biologists
proposed a “lLife Equation” giving ex-
pected production and losses from one
spring to the next. Read this life
equation carefully and ask for help if
you don't understand it.
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100 breeding pairs

produce an
average of
630 young

Summer Fail/Winter

Approximately 52% of the 100 acuit breeding pairs
wiiT dle befora the sacond spring, leaving 7 -
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Approximately 50% of Approximately 87% ot
the 630 young will die the 315 young wili die

before reaching —» 315 youn? before spring, leaving
" flight stage, leaving e potential of

‘"

T

Approximitely..

48 breeding palis < -
- nmee - Tl - 100 breading

palr
Approximately

Sg breeding pairs

_MASSACHUSETTS LIFE EQUATION

- ‘Before you continue, answer these

. ;Jquestions:
1. Of the 100 breeding pai

_ /
rs in the /

FIRST SPRING, how many survived

to the NEXT SPRING? e .
2. Of the total number of ducklings

produced in the FIRST SPRING, how

many breeding rairs could they form

in the NEXT SPRING?

3. Do the number of breeding pairs in-
crease, decrease, or stay about the
same from one spring to the next?

(Answers: (1) about 48 pairs; (2) about
52 pairs; (3) stay about the same.)

» Refer to Part D on the Data Sheet.

if local information is not available,
use the mortality percentages from
the Massachusetts Life Equation as a
guide for answering the questions.

You and your friends have already
determined total production (question
3). Question 1 of Part D can be
completed by simply recording one
breeding pair for each successful nest
in your study. Now answer questions

2,4, 5and6.

¢ Refer to Part E on the Data Sheet.

Draw conclusions from the data you for information

have collected. Use the questions as

a guide.

after the
investigati

Could you construct a “Life Equation” -
for humans? (Ask your local life-

insurance agent for halp )

Many Service land area$ provide
designated activity sites, shelter,
toilet facilities and limited equipment
for your use. For trip reservations and
on further information, contact your local
U.S. Fish and Wildlite Service
office or the following regional
Service offices:

Would the human life equation differ

from the wood duck life equation?

How? Compare the environmental .
influences affecting Man with those Jenny Publishing Co. inc.

affecting other organisms.

How could you improve your local
environment for waterfow!? For other

wildlife species?

57 Queen Ave. So.
Minneapolis, Minnasota 55405
‘Copyright 1975 All Rights Reserved

Here is a suggestion: Erect some nest

structures in a suitable place and
Q@ r their use. Ask for information 1

b
»:J:

|ERICsur local service officer.

IToxt Provided by ERI

Region| P.O.BoxA3737
Portiand, OR 97208

Region Il  P.O.Box 1303
Albuquerquz, NM 87103

Region Ill Federal Building
Ft. Sneiling
Twin Cities, MN 55111

Region IV 17 Executive Pk. Dr. NE
Atlanta, GA 30329

Region V. John W. McCormack Post
Office and Courthouse
Boston, MA 02109

Region VI P.O. Box 25486
Denver Federal Center
Denver, CO 80225

Alaska Area Office
813 D Street
Anchorage, AK 99501

This Outdoor Classroom guide is one of
a series; others are available from your
local or regional Service repre-
sentative. .
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. Synopsis

FIRE ECOLOGY

Direct experience with fire and its
effect on natural environments enables
students to determine how fire can be : )
used as a management tool. |
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‘environmental
goals

i Evety citizen's decision, or lack of

decision, in some way determines the
use and the future of public lands.

The U. 8. Fish and Wildlite Service is
this Nation's only Federal land man-
agement agency solely responsible
for fish and wildlife. it is the Service's
belief that through education and di-
rect experience, citizens can gain in-
formation, understanding and attitudes
that will support wise use of public
lands.

ire
ecology

Wopaas S

‘Maintaining environmental harmony is
a crisis concern of the Service. Man
must continue to live in the world in

.some reasonable “balance” with the
“land and with other life, otherwise he

will not survive,

Service programs help people to learn
about land and wildlife, involve them-
selves in interactions with the natural
world, and enrich themselves through
that strange aesthetic joy which can be
experienced in the midst of a wild
environment. Beside this, the Service
attempts t0 make its lands a model of
environmental management.

Quality and harmony will remain a
part of the environment and remain

« the guidéline for public land manage-

background
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mént_if citizens sea value in these
practices. -

Prairie fires were feared by almost L
every pioneer. Each autumn and -
spring, fires set by lightning and man o
would leave a path of ash, grass stubs, R
and scattered livestock. - '

For years many agencies and indivi-
duals felt that fire had only disastrous
effects on the land and especially on
wildlife populations. With increased

A. Purpose: This activity will
acquaint students with—

1. Some safe procedures for start-
ing and controlling fire.

2. Factors which influence fire
such as:
a. amount of fuel
h. type of fueél
€. moisture content
d. relative humidity
6. wind
f. other climatic conditions.

3. Some effects of fire on
vagetation. '

4. The use of fire as a management
tool.

B. Objectives: During this activity
students will—

1. Discuss how to control a pre-
scribed fire.

2. Discuss some characteristics
of fire spread and temperature
in different locations: vpen
marsh, grassland, hardwood
forest, coniferous forest and
mixed forest condition.

3. Investigate the effects of iire
on diversity and growth patterns
of vegetation by comparing a
burn plot and a controt plot.

(. Activity Requirements:
1. Study plots: burn plots with
known fire histoties and control
plots.

2. Materials for mapping the study
plots: maps of the area to be
studied and aerial photographs
if available.

Introduction

Many factors affect the vegetation and
associated animals that inhabit a given
area. Plants provide the required
energy source for animals to survive.
The type of plant cover found in a
given location is directly related to the
soils, climatic conditions, and natural
and man-influenced forces that

+affect change. .

One of the most powerful natural or .
man-caused effects on vegetation
patterns is that of fire. It has been
estimated that at one time, prairies
occupied more than a billion acres of.
the North American continent. Exten-
sive grasslands and prairie habitats
provided desirable conditions for
millions of buffalo, antelope and other
grazing animals, Fires were an impor-
tant determinant in the maintenance of
prairie habitat.

Many forested areas are also affected
by fire, although significant anct
observable changes may not be visible
for hundreds of years. Ecologists tell
us that the redwoods of California
would not be as abundant today had

it not been for fire.

Likewise, fires that burn over wetland
areas influence plant communities and

" animal associations. Control of wiliow

growth in wetland areas is essential if
certain species of waterfowl are
desired. A technique utilized on many *
refuges is burning marsh areas to
control extensive willow growth,

Uncontrolled fire can be very danger-
ous to human life and property.
However, under controlied and
thoroughly managed conditions, fire is
a valuable tool for the land manager.

1A

Planning the Actlvity

When planning this activity, contact
the refuge manager for information
and assistance. Be certain to ask about
the availability of suitable study plots
for discussing a burn and for fire

effect comparisons.

Students should work in teams of

three to five. Eachteamshouldbe .
thoroughly familiar with the objectives
and data collection techniques in this
activity.

Activity Procedure

This lesson is designed to allow the
student to investigate and learn about
the use of fire as a management tool.
in the first part of the activity a few
basic concepts relative to fire behavior
will be examined. Due to the safety
hazards of involving students in
conducting a burn, the major factors of
starting and controlling a fire will be
discussed. After discussing and ob-
serving a burned area, students will
investigate the effects of fire on
vegetation by comparing a burned
area with a control area. Vegetative
sampling can be conducted in the
summer and winter if the ground has
less than 6 inches of snow cover.

Discussion ot a Controlled Burn

Three key ingredients are necessary in
order to have a fire. They are heat,

air and fuel. By controlling the

supply of one or more of these three
elements, a fire can be controlled. Air
is probably the most abundant
ingredient, with fuel being next, and a
source of heat being last.
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Mapping the Plots

A. Control plot (unburned)

1. Location:
2. Dimensions:
3. Land-use history:

q, Average depth of litter:
8. Evidence of wildlife use:

6. Sketch the plot—use vegetation symbois and show mapping lanes:

nonwoody
herbaceous
plants

woody shrubs
and

trees
11,
- f
Q



SIDE TWO

-B. Burn plot

1. Location:

2. Dimensions:

3. Land-use history:

Average depth of litter:

S. Evidence of wildlife use:

|24

6. 'Sketch the plot—use vegetation symbols and show mapping
anes: '

i\
}‘Imm;{ W
palpan

grasses

nonwoody
herbaceous
piants

woody shrubs
‘ and
VS “ trees

Y

>
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- .roséarch infire bahavior, controt
“techniques, and uyeneral ecological

“studies being published, it is now

racognized that fir@ is & valuabie

-management tool,

" 'One méin advantage of fire over other

managemant tools, such as mechanical
removal or spraying of undegirahle
vegetation, is that fire is natural and
does not have unexpected secondary

. effacts on the environment. it is

ais0 lass expensgive.

Jy studying fire as a land managament
tool, studenrts learn that fire can main-
tain a healthy stand of native grass,
modify snacies compusition, control

successional stages of vegetation that
increase the land's wildlife values.

Some ecologists are suggesting that
fires in certain “wilderness” areas
should be allowed to burit uncon-
trolled. Others say that firg should
always be controlled and not used as a
management tool. Before final conclu-
sions are reached, it will be necessary
to gather additional facts ang.
experiance.

undesitable spécies and malntain eaﬂy'

It is much easier to start a fire with

dry grass than with small *wigs-—with a
hotter kindling temperature, a fire can
be started with greater ease The drier
the plant material to be burned,

the easier it is to get a fire started.

In seme regions of our country, fires
occur more frequently in spring and
fa'l, and in other regions in the summer
months when air temperature is high
and humidity and fuel moisture is low.

Ask the manager to explain the con-
trolled osurning program on the refuge.
Discuss their management objectives
and how the effects of fire are
assessed. Some important factors are
listed below. It will be helpful to refer
to the following during the discussion.

1. relative humidity

2. wind velocity

3. weathar conditions

4, ground temperature during the
fire—surface and sub-surface

5. air temperature

6. relative fuel meisture

7. fue! type and amount (e.g. -
grass, cattails, smali twias,
forest understory, etc.)

8. description of fire, rate of
burning, etc.

9. effect on wildlife

Encourage students to discuss their
questions and ideas. Following are
some common questions:

1. Could a fast-moving fire have about
the same effect on anareaas a
slow-moving, cool fire? Why?

2. After afire has burned an area,
describe some possibie effects cn
insaects and other animal life.
Would burrowing animals be
harmed?

3. Could you tell by looking at the
burned area whether the vegetative
material is dead?

4. Describe what you think an area

would look like one month from the

day of the fire.

Comparing Burinsd and

Unburited Plots

If there are.burn plots with known burn
histories available, some comparisons
can. be made with unburned areas
(control plots). Using a mapping

technique, students can ¢ontrast vege- .
tation diversity and patterns, amount of

litter and wildlife use found in each
araa. if regularly burned plots are
available, & record of the long-term
effects of fire on plant succession
can be mapped.

The study plots should be divided into
mapping lanes §0-100 feet wide. Each
team should record the diversity of

vegetation types and growth paiterns

Mapping Lanes
80 to 100 ft. wide

by using symbols similar to those
illustrated on th2 Student Data Sheet
The average litter dapth for each lane
should aiso be recorded by taking
several measuremonts. Use the Daty
Sheet for recording this information.

Using the Data

Once edch lane has been mapped, a
composite map should be assembled
for the entire plot. The composite
maps showing the vegetation diver-
sity and growth pattern records for
the plots will be useful for future
comparisons. Copies chould be given
to the refuge manager.

Based on the maps of the two plots,
contrast any differences in plant
species composition, density and
growth patterns. Contrast wildlife usse
of the two areas. Are there diffor-
ernices in the availability of wildlife
food and cover?

Mapping Lanes
50 0 100 ft. wide
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*Annually or at other time intervals,

remap the vegetation and describe

wildlife assocua.ions by the same

' '_ethod . ’

possible over a long period of time, | ‘ - S |
-adjacent plots may be burned at inters- : N ] : -
.+vals of one, five or ten years to ' _ . for |nfor matlon
= provide a series of artificial succession - o -
;rstages from which future classes might Many Service land areas provide
benefit. Perhapa students may be designated activity sites, shelter,

- interested in assisting refuge . toilet facilities and limited equipment A
. personnel in establishing a series of - for your use. For trip reservations and s
study plots. further information, contact your local :

U.S. Figh and Wildlife Service
office or the following regional
Service offices:

Regioni P.O. Box 3737
Portland, OR 97208

Region il P.O. Box 1306
Albuquerque, NM 87103

Region 11l Federal Bullding
Ft. Snelling
Twin Cities, MN 55111

Region IV 17 Executive Pk. Dr. NE
Atlanta, GA 30329

Region V John W, McCormack Post
Office and Courthouse

Jenny Publishing Co. Inc. Boston, MA 02109
$7 Queen Ave. So. ,
Minneapolis, Minnasota 55405 Region VI P.O. Box 25486
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Alaska Area Oftfice
] . 813 D Street
W) Anchorage, AK 99501

,/ This Outdoor Ciassroom quide is one of
. _ ! a series; others are available from your
' focal or regional 3ervice repre-
sentative.




P
.wc.'.!::?s?{h
QAR TN T AT
‘ B

fak '—~ ""\.

" Envionmental ©+ US.Fishand .  Guide *
- EducationGuide = Wildlife Sergice =~~~ Number

€ v

¥ . , ! . . - ) . . “g ) . ‘
: ’ ' 3
Synopsis o - | R
MUSKRATS _ maps and &dditional data, some ’
During this investigation students map  interesting marsh relationships .
a portion of marsh showing the loca- are uncovered. .
tions of dense cattail stands. open o ' .
areas and muskrat houses. Using these . "
“\\ .
/ .
Prepared by: 1 5 l ' ' . .

E ‘llC . U. S. Fish and Wildlife Service
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N Every citizen's demsnon or lack of

eEe

4. decisjun, in some way detérmines the
use ahd the future of public lands.

The U. 8. Fish and Wildlife Sefvice is
this Nation's only Federal tand man-
agement aggency solely responsible
for fish and wildiife. 1t is the Service's
belief that through education and di-
rect experience, citizens can gain in-
formation, understanding and attitudes
that will support wise use of public
lands. i
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\.muskrats
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: Mamtammgtenwronmental harmony is
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a crisis concern of the Service. Man
must continue to live in th@ world in
some reasonable “balance™with the -
land and with other life, otherwise he
will not survive. .

Service programs help people to learn
about land and wildlife, involve them-
selves in interactions with the natural

. world, and enrich themselves through

that strange aesthetic joy which can be
experienced in the midst of a wild
environment. Beside this, the Service
attempts to make its lands a model of
environmental management.

Quality and harmony vyill remain a
part of the environment and reinain

ran H
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the gusdehne for pubhc tand manage- .
ment if citizens see value in these
practices.

background .

It is possible for a female meadow vole
to produce three to four litters of
young a yei.. The babies are on their
own within four weeks; each of the five
to nine males and females potentially
may start their own family when they
are only two months old. Although not
all wildlife species are so productive,
each does produce enough young to |
maintain a healthy and stable

?

? »
) [

A. Purpose: This activity will acquaint
students with—

1. The life history of the muskrat,

2. Some environmental factors
which influence muskrat
productivity and suryival.

3. Some influences muskrats have
on the environment.

4. Some of the relationships be-
tween man's activities and
muskrat survival.

3. Objectives:'puring this activity
students will—

1. Map the locations of muskrat
houses, cattail stands and open
areas in & designated part of
the marsh.

2. Make comparisons between:
a. density of muskrat houses
b. density of cattail stands
c. amount of open area

3. Offer some explanations for the
resulits of the comparisons.

4 Open a muskrat house to deter-
mine some food sources for the
muskrat and to describe the
composition and interior of the
house.

C Activity requiréments:
1 An area of rnarsn marked to form
a gnid system for mapping.

2 The tools needed to open a
muskrat house.

tntroduction
It s wanter in the marsh. The marsh
wrens. swamp sparrows. redwinged

EKC

wll Toxt Provided by ERIC

blackbirds, ducks and geese have been
gone for several weeks. Some of the
prominent features of thé winter marsh
are dense cattails, open areas now
frozen over and the large méund-like
muskrat houses.

Conspicuous plants in most marshes
are the cattails. Clouds of their tiny
wind-borne seeds scatter everywherg’
as one trudges among them. Some- -
times called flags; cattails propagate
by underground stems or rhizomes. In
fact if growth is not controlled, cattails
may cover the entire marsh thereby
eliminating all open water areas and
hastening the’change of the marsh to a
grassy meadow community.

Among the cattails and open areas are
large, frozen mounds. These hollow
mounds or lodges are built by a cope™"
mon marsh inhabitant, the muskrat.
This small, furry vegetarian is able to
survive the winter months by fashion-
ing underwater passageways under the
ice from the lodge to collect food.
Depending on geographic location,
muskrats breed several times during
the year, produging four to eight young
per litter. Thus muskrats have a high
potential for rapid population growth.

Cattails. open areas and muskrat

‘houses form an interesting pattern.

Some relationships of this pattern will
be investigated 9y mapping these
promment features of the marsh

Pre-trip Planning
Some planning 1s necessary before
arriving at the study site.

1. Confact the refuge manager and
make arrangements for this activaty.
He will be able to help you with the
planning and possibly provide

° -—

; } o
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assistance and some eqmpment

2. Make sure that the students under-
stand thg-process of laying out the «
mapping{inés.4napping the physical™

features a drecordm’g th¢/data. .. -

3. Since this is a winter-time activity
requiring up to three hours, make
sure students are clothed properly

Establishing the ‘Mapping Lanes .

Choose an area of the marsh that con-

tains dense cattail stands, open areas

and several muskrat houses. Minimize

the danger by selecting a shallow area - o
with a safe ice cover. As you plan your

study sites, refer to the illustyation

‘below.

Students should begin by placing

markers at regular intervals along one- -

side to form a base line. The dlstance .
between markers depends on the area

that a small team can easily map, TN
perhaps 50-foot or 100-foot intervals

would be appropriate. While the -
students are laying out the base-line .
markers,-each should practice pading

and determine his length of stride. For
example, if it takes 20 paces for a 50

foot distance, the length of a stride is -

S0feet  _» g ieet.

- 20 paces

Once the base line has been es-
tablished, a corresponding row of

markers mmust be placed out in the
marsh. Students can establish this row
by pacing a given distance into the
marsh and tying markers to cattail
clumps. Compasses would be handy
here to keep the mapping lanes
straight and uniform. Thesé two rows
of markers will establish mapping lanes
for the area. T

I -

——
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Date
Part A

1. Mapping Lane number

2. Label the mapping grid, giving
distances between markers

-2 and lengths of mapping lanes e
3. Sketch the physical features on these mapping lanes:




SIDE TWO

‘Part B " Association chart

Which two features are closely associated With each other?

a

4

Give some reasons for 90ur answer for number 1 above. What are
- the houses made of? What do you think muskrats eat?

Part c ngening a Mﬁskrat House (optional)
- Sketch a cross-section of a muskrat house.

What is it made of?

Are there food plants inside?

Are there any signs that it is being used?




.-populaﬂon. :

" Winter places heavy stress on indivi-
dual animals due to weather, com-

~ petition for food, and lack of sheltering

_.cover. Howevey, the surplus of young
“that aré born each spring and siummer
make up for losses from winter
hardships, iliness, weakness, broken
bones and all other possible
mistoriunes.

Every area of land can support only a
certain number of each kind of animal
—this is called its carrying capacity.
For nearly every species, a surplus of
individuals results in a.deterioration
of living conditions that affects the

¢
.

T wenl-being of the whole population |

Nature usually eénsures that each
population of animals has the capabil--
ity to-overproduce. The factors limiting
actual numbers are determmed by the

land’s carrymg capacnty

Besides mﬁuencing the survuval of
surplus animals, carrying capacity
affécts production. Each species hasg
an established social structure.
Territorial competition in the spring
for nesting sites and feeding terri-
tories limits the number of adults
producing young. Man affects this
production by changing the habitat
and making more or fewer nesting sites
or feeding territories available.

. pature:” This balance includés manas..

'ﬂ'hrough the discovery of populat»on .
- factors, including stress and the num-
ber of individuals within a population, a
‘student ¢an better Understand his.own
environment and the “balance of

- woll as the meadow volé. This digs
covery leads to questions of man's
surplus. population, our own stress
factors and the carrying capacity of the
iand for man and hus actwn_ties.

PN
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Mapping
Students should form small mapping
toams (2-4 students), and easch team
should be assigned one or more map-
ping lanes. One student should be the
recordar and sketch the features as
they ar2 encountered. The other
students provide distances from the
base line and other pertingnt dimen-
sions of each feature. Remember, the
three most important features are the
locations and dimensions of cattail
stands, muskrat houses and open
areas. As an example, lane two in the
illustration shows the location of a
muskrat house about 100 teet from the
base line. The house is surrounded by
cattails except for a 10 to 15-foot
-open area immediatsly around the
house. Students should also be
encouraged to note cther observations

such as animal tracks, sightings, eic.
All cf this intormation should be
recorded in Part A on the Student Data
Sheet.

After finishing the mapping activity,
each team should answer the questions
in Part B on the Data Sheet.

Part B .
The association chart below is a useful
technique for identifying reiationstips
between variables. in this investiga-
tion, the variables are the three
physical teatures which you mapped—
dense cattails, open areas and muskrat
houses.

Basey |-
"LINE

1 2

[ J[__s_ B T .

Fill in the chart by starting at letter

A (dense cattails) and proceed horizon-
tally across the chart. If two vari-
ables are closely associated with each
other, put a + in the box; if they are
not, put a - in the box. As an example,
for A (skip the first box because it's
the same variable}, dense cattails are
not associated with open areas; there-
fore a=is placed in that box. Fill in
the other boxes and then answer the
questions.

ASSOCIATION CHART
Dense | Open |Muskrat|
Catteils | Areas -|Mouses =
Dense
A. Cattails e
Open
B. Areas
Muskrat /
C. Houses

Part C~Qpening a Muskrat House
(Optiong!)
This part of the activity is optional,
depending on the abundance of houses
in your locality. The refuge manager
can help make this decision. If a house
s opened properly and all the
maferiats are replaced, this will not be
harmiui to the inhabitants. Students
can gain some additional information
from this activity and should answer
the questions in Part C on the
Data Sheet.



Tafterthe
mvestigatlon

1 ‘Each team shcu!d contribute its
w0 informationto form a composite-map
: 'covering the entire. study-area.
nce:the composite map is com-
leted, the whole clags should do
art B on thé Data Sheet again. -
qfferences in interpretation among
“the teams shiould be disciissed:

' Consnder the following description
-of an.intarrelationship between
cattails, muskrats and ducks.

Cattails, muskrats and ducks do not
‘seem fo have much in common. How-
-ever, they are involved in a very real
interrelationship, one which is
essential to each. Muskrats use cattails
~ for buiiding materials and for food; at
- the same time they help propagate the
- cattails. New plants get started when
- the muskrats’ food gathering activities
dssperae tuber fragments throughout
" the marsh. Young ducks and geese
depend on cattail cover for protection
and for the assogiated food source of
insect life. Adult miailards, teal and
other waterfow! prefer open water with
cattail and cther vegetation clumps
and a pondweed diet. Thus a balance
- must exist between open water and
cattail, the muskrat is the natural )
control. To upset this system jeopar-
dizes the integrity of the marsh and,
- ultimately, all its plant and animal
_ species.

’ What could happen if the muskrat
population is too low? Too high?

- 3. If each muskrat house contains an
B . average of fivee muskrats, how many
Jive in the area mapped in your
AR study? Is the population high, low,
or in between? Contact the refuge
manager and find out how the musk-
rat population is managed. if trapping
is used, some of the students _may
want to accompany one of the local
trappers while he is tendinn his
lines or perhaps he would visit
with the entire class. The manager
could help you organize this activity.
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Many Serwce land areas prowde
designated activity sites, shelter,

toilet facilities and limited equipment

for your use. For trip reservations and
further information, contact your local

-U.8. Fish and Wildme Service

office or the following regnonal

* Services offices;

Jenny Publishing Co. inc.
57 Queen Ave. So.
Minneapolis. Minnesota 55405
‘Copyright 1975 All Rights Reserved
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Region Il P.O. Box 1306

Albuquerque, NM 87103

Region |1l Federal Building
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Boston, MA 02109
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Denver Federai Center
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Alaska Area Office
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Anchorage, AK 89501

This Outdoor Classroom guide is one of
a series; others are available from your
local or regionai Service repre-
sentative.
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WETLANDS AND WILDLIFE in relation to their effects on wildiife.
Students survey wetland areas on This experience is then applied to _ _
. Service property by using mapping and wetland areas in the students’ B
inventory techniques. Water control community. _ : R

and land use practices are evaluated RS

o . | ol Prepared by:
ERIC 157 U. S. Fish and Wildlife Service v
Minnesota Environmental Sciences Foundation, Inc.



'enwronmental
goals

Every citizen's decssnon. or tack of
decision; in some way determines the
use and the future of public lands.

The U.- 8. Fish and Wildlife Service is
- -this Nation's only Federal land man-
_f: agement agency solely 1esponsible
.« for tish and wildlife. it is the Service s
behef that through education and di-
rect experience: citizens can gain in-
~ formation, understanding and attitudes
that will support wise use of pubtic
lands.

Wetiands, gnd

" Maintaining 'en

onmemat harmony i
a crisis concern of the Service. Man
must continue to tive in'the world in
some reasonable “balance” with the
land and with other hfe otherw:se he
will not survive.

Service programs help people to learn
about land and wildlife, involve them-
selves in interactions with the natural
world, and enrich themselves through
that strange aesthetic joy which can be
experienced in the midst of a wild
environment. Beside this, the Service
attempts to make its lands a model of
environmental management.

Quality and harmony will remain a
part of the environment and remain

. and its tributaries. The upstream water

" the guidelirie for piiblic land manage.‘
ment it citizens see value in thesa
practlces . '

background o
A watershed is an area of lang from

.which water flows through acommon

outlet. The entire earth is a water- °

shed, as is the Mississippi River Valley i

source flows to a lower area or valiey
called a floodplain, and then finally to
the ocean.

Man's activitias often alter this

A. Purpose: This actwuty will acquaint.
students with--

1. The use of maps.

2. Wetlands and their importance
for wildlife.

3. The relationships between water
management practices and wild-
life survival.

B. Objectives: During this activity
students will—

1. Use and construct a map to

illustrate: .
a. wetland drainage areas

b. wetland cover characteris-
tics for wildlife

2. ldentify and'map the water
management areas and control
structures.

3. Assess the management prac-
tices in relation to their value for
wildlife needs.

4. Survey and assess local commun-
ity wetland areas for wildlife
potential.

C. Activity requirements:
1. Map of Service property showing
wetiand areas.

2. Mapping mateorials.

3. information and activity assis-

tance from the refuge

manager on:

a. water control structures and
wertland management practices

b. assessing wetland cover
characteristics for certain
local wildlife species

9
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Introduction
The lives of numerous wildlife species

A vintricately linked to wetland

areas--marshes, sloughs, ponds,
swamps, coastal estuaries, river and
creek bottoms. These water-plant
communities provide wildlife with their
essential life support requirements—
cover for protection and food and
home sites for breeding.

Local land use and water control prac-
tices determine the health and quality
of wetland wildlife communities. How
do land use and water control-prac-
tices influence wetlands in your
community?

in the first part of this activity,

Service properties serve as a model
for wetland management practices
that benefit wildlife. Students use
mapping and a cover inventory system
to become {amiliar with these
practices.

Although Service properties and local
communities are managed for different
purposes some Service management
practices can be applied in order to
support and benefit wildlife in the
community. Thus in the second part
of this activity, students apply the
information and techniques from the
first activity section to assess the
wetland wildlife areas in their own
community. Perhaps this can lead to
active student involvement in improv-
ing local wetland wildlife conditions.

Pre-trip Planning

The first part of this activity involving a
trip to a Service-managed wetland area
is the basis for student asgsa'sment ot
wetland wildlife areas i” «neir own

1
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community. This will involve mapping

techniques, evaluating wetland habitat -
characteristics for wildlife, and : ‘
gaining an understanding of the .
effects of wetland management

practices on wildlife habitat.

Contact the refuge manager for

maps and other information several
days before taking the trip. Students
should be familiar with the maps of the
wetland areas and the wildlife species
to be studied in these areas. At this
time it would also be helpful for stu- .
dents to identify community wetland
areas they plan to investigate. This will
bring up questions which can be
explored through Service personnel
during the trip.

Activity Procedure

In order to help the students relate
Iheir experiences from Service pro-
erty to the community, wetland wilcilife

* species that are common to both areas

shouid be emphasized. Some basic
understanding of the natural history
and requirements of these species
before beginning the field activity
will be helpful. )

Part One—Service Property Survey
Several types of wetland areas and
svater control practices may be avail-
able. The refuge manager shouid
provide maps of the entire area to be
used by students as an orientation
reference. A survey could be accom-
plished on foot or via a bus tour,
depending on the size of the area. It

. may be helpful to the students to have
arefuge employee accompany them
during the activity, but not necessary.



SIDE TWO

Part Two

After evaluatioh of several wetland wildlite areas in your
“community, consider these questions:;

1. Which wetland areas offer good to excellent cover for
wildiife and which do not?

2. List water control and land use practices that seem to
ge befn'eficial to wildlife and those that seem to be
armful.

3. Do the results of the investigations show that your
community values wildlife as an important part of the
environment?

4.Predict whether the abundance of wildlife in the community
:vitll increase, decrease or stay about the same in the
uture.

8. Should future community development consider affects on
wildlife or consider alternate sites for construction?
Discuss long-term versus short-term benefits.

}'(,"l



D ta | - Outdoor Classroom Guide‘Number 18
. m a ’ Wetlands and Wildlife
Sheet i —

Date
SIDE ONE Place

Part One |
A. List the species of wildlife that are to be emphasized.

B. On vour map identify and label:
1. Water inlet and outlet:and direction of flow.
What is the source:of the water? |

Into what water system does it drain?

2. Water control structures and areas such as dikes, ditches,
spillways, dams, impoundments, etc.

Describe the use of these structures for wetland wildlife
management of the species listed above.

3. Good cover areas for the wildlite species listed above.

For each wildlife species briefly describe what would constitute
poor cover, good cover and excellent cover. Consider food,
protection and breeding sites in your descriptions.

©

ERIC

Aruitoxt provided by Eic:
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an's bénefit, such ds dams for water
;storage or.channels for agrsculturat
“lands, fish-and wildlite are on the tosmg
. side through loss and destruction of

- their habitat,

All lifé depends on water for its
- existence. Through wetland studies a
el student will learn how mati must
consider.wildlife when planning water-
flow manipulations. He may then
understand that any resulting change
of natural conditions affects man as
well as wildlife. :

“n
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Using the Student Data Sheet as a
guide, each student should: (1) l1abel
and identify water inlets, outiets and
directions of flow; (2) iabel and .
identify water control structures and
areas, and (3) label and identify good
cover areas for the wildlife species
being emphasized. See the illustration
.of a sample map.
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baSiS of a cover inventory system to be
used in- Part Two by study information
and references provided By tne o
Service.

P_an Two—Loca! Community

From Part One students should: (1) be
- tamiliar with some common local wild-
life species;:(2) be ableto map a

- wetland area; (3) be able to identify
w~ some water control structures and

=i " practices, and (4) be able to use their

“ wildlife cover descriptions to inven- ~
" tory other areas. These become the

" basis for evaluating wetland-wildlife

conditions in the local community.

Perhaps individual students or small
study teams could be responsible for
certain wetland areas in the commun-
ity. They should follow the same
procedures used in Part One. Once
several areas have been evaluated,
students should present and discuss

“ -the results of their investigations. The
questions on part two of the data sheet
should be considered.

after the
investigation

Talk to local citizens who own wetlands
or land adjacent to wetlands about
projects that would benefit wildlife on
their land.

Present the results of your investiga-
tion to local government officials and
ask for assistance in improving some
wetland areas for wildlife.

Find mformatlon about federal or state
programs and grants that assist a
private landowner with land manage-
ment practices that benefit wildlife.

for information

Many Service land areas provide
designated activity sites, shelter,
toilet facilities and limited equipment
for your use. For trip réservations and
further information, contact your local
U.S. Figh and Wildlife Service

office or the following regional
Service offices:

Jenny Publishing Co. Inc.
57 Queen Ave. So.
Minneapolis, Minnesota 565405
¢Copyright 1975 All Rights Reserved

', (\‘ ' ‘I
-

1y, \,.} s

P.O. Box 3737

Region |

_ Portland, OR 97208
Region il P.O. Box 1306
' Albuquerque, NM 87103
Region ill Federal Buiiding

Ft. Snelling
Twin Cities, MN 55111

Reglion IV 17 Executive Pk. Dr. NE
Atlanta, GA 30329 :

John W. McCormack Post
Office and Courthouse
Boston, MA 02109

Region V

Region VI P.O. Box 25486
Denver Federal Center
Denver, CO 80225

Alaska Area Office
813 D Street
Anchorage, AK 99501

This Outdoor Ciassroom guide is one ot
a series; others are available from your
local or regional Service repre-
sentative.
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Synopsis

: FISH POPULATIONS programs and are assisted by Federal
This early summer activity involves the  fisheries personnel. .
investigation of some characteristics
. of fish populations. Students become _
acquainted with fish hatchery

1
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Minnesota Environmental Sciences Foundation, inc.

Aruitoxt provided by Eic:




tenwro'nmental
goals

Every citizen's decision, or lack of
decision, in some . wdy determinas the
use and the future of public lands.

The U. S. Fish and Wildlite Service is

this Nation's only Federal land man-

agement agency.solely responsible
- for fish and wildlife. It is the Service’s
belief that through education and di-
rect experience, citizens can gain in-
formation, understanding and attitudes
that will support wise use of public
lands.

a crisis concern of the Service. Man
must continue fo live in the worid in
some reasonable “balance” with the
land and with other life, otherwise he
will not survive.

Service prograrns help people to learn
about land and wildlife. involve them-
selves in intaractions with the natural
world, and enrich themselves through
that strange aesthetic joy which can be
experienced in the midst of a wild
environment. Beside this, thé Service
attempts to make its lands a model of
environmental managernent.

Quality and harmony will remain a
part of the environment and remain

TR

"' "'Mam.ammg enviroRmental Rérmony is

“thé guideline ‘for‘pubhc |and manlage- )

ment if citizens see valug in thesa

practices. _ .

background

Every pond Has a specific carrying

capacity that determines the maximum -

pounds of fish the pond can support. .
The more fertile the pond, the more
fish it will yield.

This pond may contain several species,
including small fish that feed mainly
on algae and insects (bluegill) and
large predatory fishes (bass). If the

e}
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ish
populations
A. Purpose: This actzvuty will acquaint  Introduction 3, Form teams of 3 or 4 students.

students with--

1. Some differences between indi-
viduals and populations.

2. Some important characteristics
of population dynamics such
as age class frequencies, reta-
tionships between weight and
length, and relationships
between frequency and length.

3. The importance of population
information to hatcheries and
the management of natural
populations through hatchery
programs.

8. Objectives: Luring this activity
students will —

1. Measure, weigh and age two
sample populations of fish:
. a. a uniform age class popula-
tion at a hatchery
b. a multi-age class population
from a natural body of water

2. Construct graphs to show the
retationships between
a. numbers and age classes
b numbers and length
¢. weight and length

3. Use the data to make some infer-
ences about fish population
dynamics and the roie of
hatcheries in fish population
management.

C Activity requirements;
1. Eauipment for capturing sample
populations of fish.
2. equipment for weighing. measur-
ing and aging fish.

3 Materials for constructing the
graphs.

Man, a terrestrial animal, is at home on
land but not in water. Oceans, lakes,
rivers and streams may seem some-
what mysterious to us compared with
forests, fields and meadows. By using
rather simple means we ¢an get around
on the water surface quite easily, but
to go below the surface for more than
a few minutes requires complex
equipment. However, there are several
ways to investigate what's going on in
aquatic environments. The plants and
animals that make up the communities
in these environmerits are important
to us and often closely linked with
those on fand. In this activity students
will be investigating some of the
characteristics of fish populations.

This activity is written to begii« at

the fish hatchery where fisheries
management personnel will be avail-
able for assistance. Students will
investigate a hatchery-reared
population of fish and become
acquainted with fish rearing programs.
Following this, the same investigation
techniques are applied to a more
natural population of fish made up of
diverse sizes and ages.

Planning

Begin planning this activity by contact-
ing the Federal fish hatchery you plan
to visit. Ask for assistance in
organizing the following:

1. This activity should be scheduled
when a suitable population of fish
is available for study at the
hatchery.

2. Locate a place where a natural popu-
lation of fish can be investigated.
For convenience this should be on or
near the hatchery.
I7a
g

Students should be familiar with the
data collecting techniques and how
to record their data on the Student
Data Sheet.

4. The equipment needed for this
activity is listed below. The
amounts will depend on the number
of study teams.

a. measuring boards (marked in
inches)

b. traps or seines for capturing
fish

c. scales (postal-type)

d. plastic pails

e. clipboards

f. graphing materials

g. dissecting scissors and forceps,
formaldehyde, plastic bags, bag
fasteners (to carry fish back to
the classroom for aging and
dissection)

5. If students are to handle seines,
they are likely to get wet and
should be aware of this. Life
jackets may be needed for younger
students.

This activity is desighed to give
students actual practice with some of
the techniques used to gain an under-
standing of population characteristics.

An understanding of a population
cannot be inferred from an understand-
ing of one individual. The life of an
individual organism has a definite
beginning (birth) and a definite end
(death); a population has no definite
beginning and usually no definite end.
Instead, it is a reproducing group of
individuals of the same species whose
numbers may fluctuate from time

to time.
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Sheet N
SIDE ONE Date \

Place N _
A ’
Hatchery-reared population:
ipti f body of water:
Descnptlpno ody \_~_f\\ |
\' [
Study species: — L//J

Other species caught and returned.

Fish Length Weight Age (collect scales from each fish)
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~
0

B’ Natural Population:

Description of body of water:

Study species:

Other species caught and returned:

—p—

‘ish Length Weight Age  (coliect scales irom vagh fisi)

CHES B% LIIRY ~ |

&S
etc.




~SIDE TWO ‘

™ : |
c Using the data:

Based on your grap.hs and keeping in mind the inadequacies
of the data, answer the following questions:

i

/ Total length - g

Name some environmental factors which would account
for the steady decline in numbers as fish become - .
larger? What might an irregular distribution of
numbers indicate about spawning success from year to year?

What is the relationship between weight and length
according to your graph? Which part of the graph below
would represent the most fish?

Pl om P
20, | |
) : Bluegil Sunfish
V\./:).;:;ht 16 ' ‘ : ] : from Farrow s Lake
' 8 ! June 3, 1971

ﬁ;* . . -4 -4 - .
2 4 6 8 10 12 length
Jnches)

What are some environmental factors that could accourit
for two different aged fish (of the same species) being
the same size? Discuss the meaning of the graph below:

i
!
T Bluegitl Sunfish
I

rom Farrow s Lake
June 31971
+ H t + -t

2 4 v 8 10

Potablongt s b,
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Now R




" ‘populationi ié,out:of balancé-and there

C G v Taver saveam e oo

is an overpepulation of either bluegill
or hass, the pond will still contain the
same poundage of fish. This maximum’
poundage is determined by the ‘

_carrying capacity.
Fisheries managepiént attempts to

keep the different fish populations of a
body of water in Qél'an'ce. If too many -
of a species are competing for the same -
amount of food, then less of the food
energy is converted into growth, being
mostly used for maintaining basic
metabolism. In this way you may have

a large population, but each individual
is stunted in growth,

Therefore, information about the age

PRl 2 P T
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[ TR et PRI A Mg

LR il LR

and growth of fish can be usefulim
managing fisheries. Growth rates
reveal the general condition of fish
populations. Fish age can be deter-
mined by seasonal changes in growth
rates that feave annual marks on scales,
spines and ear bones. A stunted fish

of a known age indicates an unstable
population. :

Through study of the processes that

controi the kinds of fish that dominate -

a pond, their age and growth relation-
ships and their productivity, a student
can learn how population dynamics
affects the balance and health of a
popuiation.
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In this study. students apply investi-
gative techniques to two different fish
populations: (1) a managed population
in arearing pond. and (2) another popu-
lation found in more natural conditions.
It is suggested that students first
investigate the hatchery-reared popula-

tion of fish and then the population in
more natural conditions.

it is doubtful that brood stock (adult
tish used for production) would be
utilized tor this activilty because of

the danger of harming the fish.
FHowever, young fish, called finger-
lings. are available in large numbers at
certain times, By begimning with this
population, students will gain practice
in handling fish properly and collect-
ing their data. Also, a uniformly aged
hatchery populatior will contrast
sharply with a multi-aged natural popu-
lation, providifig some interesting
questions for discussion. However, if
a managed population 1s not available,
this activity can be done with just the
natural population.

Since it is important to minimize the
possibility of harming the tish. the
data must be coliected quickly with
proper handiing techniques. Any
surface that the fish will come in
contact with should be kept wet

tach team member should be respon-
sible. for one of the tasks with one
student acting as a recorder.

Capture at least 50 fish of the same
species and place them in plastic
pails of fresh water. In the process
of ohtaining the study species, it

may be interesting to count the number -

and frequency of different species
found in the net Perhaps some could
be preserved and brought back to the

classroom for identification and
further study.

Collecting the Data

Each team should randomly select as
many fish as they have time for. The -
lengths and weights are to be recorded
on the data sheet for each team. in
order to determine the ages of the fish,
scales will have to be collected and
brought back to the classroom. On the
Student Data Sheet record for

each fish;

e Jotal Length
Lay the fish on the wet measuring
board and record the total length.

® Weight

Put the fish on the wet scale plat-
form. If very small fish are to be
weighed such as sunfish fingerlings
(approximately 200 per pound), several
can be weighed in a plastic bag and
then an average weight per fish can
be calculated.

® Aging

The hatchery employee will show the
students how to remove two or three
scales from each fish without harming
it. The scales should be placed in an
envelope and then tabeled as to the
size range of the fish and collecting
team.

Using the Data
Combine the fish scales from similar
sizes of fish. Rinse the scales in
detergent water, dry them, and then
glue them with white glue directly to a
microscope slide. Use one microscope
shde for each size range. Ages can
then be determined for eagh size
range (see the iljustration) Ask for
information and assistance frem the
hatchery employee.

1 Cj Y]

NN/

‘Graphing the combined team data will
help show some relationships among
the measured character;stics of the
population. Bar graphs and/or line
graphs will be most useful for the

-following:

10t Bluegill Sunfish
3 from Farrow's Lake
81 June 8, 1971
" “total
[ length
6 I~ (inches)
4 o
oI N VI N G TN A |
.5 1 2 3 4 5 6 7 8

Graph one: Weights of fish (x axis) /
lengths of fish {y axis).

Weight (0zs.)

Graph two:  Lengths of fish (x axis) /
age distribution of fish (y axis)

v o]
= {years! J:
" . L 1 ! ] 1 i _[ 1 l 1 l

2 4 6 8 10 12
Total length (inches!

Bluegill Sunfish

from Farrow s Lake -

June 3 1971
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a 50 1
: 40 - : . Bluegill Sunfish
- } ' : : : '; : ‘ from Farrow's Lake
-Graph three: Lengths of fish {x axis) / number 3 ‘ , ~ June 3, 1971
number of fish in each length range of 0 . P
{y axis). It will be helpful to group fish '
similar lengths into length ranges such’ 20 . ‘
as0-1-1/4in,, 1-1/2in. - 2-3/4 in., etc. ' : :
E . =
10 l J
- i ] 1 L 1 1 i

l
-1/  1-1/2  2:3/4 4 5-1/4 6-1/2 7-83/4 © 10-1/4
total length (inches)

Many Service land areas providé
designated activity sites, shelter,
toilet facilities and limited equipment
for your use. For trip reservations and
measuring board further information, contact your local
: .. ‘U.8! Fish and Wildlife Service :

-: - office or vhe following regional *

Services offices: “,

_ After students have constructed the Lo )
graphs, they should answer the o
questions on the back of the Student » -

Data Sheet. Other ways of graphing or
representing the data should be
encouraged. .

after the
investigation

A tiaalthy population of fish in natural
waters is usudlly an aggregation of
varied sizes and age classes. However,
it is not uncommon, in small lakes or
farm ponds, to find an abundance of

LN

uniformly sized fish such as sunfish '
or bass. Name some environmental

factors that could cause this condition.

What management techniques would ‘

you use to correct this condition? Region | P.G. Box 3737

How are fish-a valuable resource in Portland, OR 97208 -
yotlr community? Stream imgprove- ' s

ment, farm pond management and : "Regionll P.O. Box 13086

controlling water pollution are . Albucuerque, NM 87103 t
management practices for improving

the fish resource. Region i Federal Building

If you are nterested in getting . .‘;:N'z"é:::gg NN 55114

involved in a fish management project.

ask the hatchery employee for help in Region Iv 17 Executive Pk, Dr. NE

selecting and planning an appropriate )

one for your community Atianta, GA 30329

Can the population dynamics that affect Region VV  John W. NicCormack Post
the balance and health of a tisn S Office and Courthouse
population be apphed to man? . Boston, MA 02109

Region VI P.O. Box 254086
Denver Federai Center

-~

venny Publishing Co. Inc.

57 Queen Ave 30 .
Minneapohs, Minnesota 55405 Denver. CO 80225
C“Dyfl(,.lht 1975 é\” quhts Researved Alaska Area Oftire

813 D Street
Anchorage. A 99501

* Thus Quidoor Classroom guide s one of
'Y a series; others are available trom your
local or regional Service repre-
sentative.
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Synopsis |
PUBLIC SURVEY ' of public land from individuals within a Wildlife Refuges and the kinds of
Students learn a survey technique. community. Through analysis of the public use these refuges are able to
They gather information and opinions returned information, they gain an provide within the limits of their
about .mcure titne activity and the use  understanding of the role of National prescribed futiction.
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'envnronmental
goals

'Every cmzen S decismn or lack of
dacision, in some way determines the
use and the future of public lands.

The U. S. Fish and Wildlife Service is
this Nation's only Federal land man-
agament agency solely responsible

for fish and wildlife. It is the Service's .

belief that through education and di-
rect experienge, citizens can gain in-

formation, understanding and attitudes v'

that will support wise use of public
lands.

ublic
survey

Mamtammg envnronmental harmony is
& crisis concern of the Service. Man
must continue to live in the world in
some reasonable "balance" with the
land and with other life, otherwzse he
will not survive.

R rr*ﬁr;ﬁlﬁ?ﬁ?m;rqmmgzmhm‘mvmm«mx SO T AR RTIA WN‘A

Service programs help people o learn

about land and wildlife, involve them-
selves in interactions with the natural
world, and enrich themselves through
that strange aesthetic joy which can be
experienced in the midst of a wild
environment. Beside this, the Service
attempts to make its lands a model of
environmental management.

" Quality and harmony will remain a
Jpart of the environment and remain

MNP ef<'h;

the gu:dehne for publlc land manage-
ment if citizens see value in these
Dracttces

| background

An important goal of the National
Wildlife Refuge System is “To promote
harmony between man and his environ-
ment.” One way to reach this goal is

to allow the public to learn and
experience on refuge lands.

Our visitors come to a refuge for many
reasons—to learn about the environ-
ment, to photograph animals or plant

,.z,,h;;« 1 S ,-,,.r«w-wq*m ot Q«mw e S ﬂ;&)&, -

A. Purpose:

1. To determine in what way public
attitudes toward public land
affects the use of those lands by:

- a. determining public attitudes
toward public property
b. determining publlc use ofa
refuge

kd

2. To determine c.f.vmmunity leisure-
time activity needs.

3. To discuss with refuge managers
the appropriate ways of meeting
wildlife-oriented recreational
needs in the community.

4. To increase public awareness of
a nearby refuge.

B. Objectives: Sudents wili--

1. Develop and administer to a por-
tion of the community a-check-
list ot leisure-time options

. perceived as needed by the
community.

2. Gather attitudinal data from the
sevaral communities located
. nearest the refuge as it con-
cerns:
a. gathering data on present

fevel of community use .

b. awareness of the existence
of the refuge

¢. awareness of its purpose,

d. awareness of its public
programs

3. Match needs with attitudes and
formulate conclusions and
recommendations which will
strengthen and enhance public

. use of public lands.

C. Activity requiréments:
1. Construction of the following
survey instruments:
a. leisure-time needs inventory
b. present public land use form
c. attitude-awareness form

2. Description of present refuge
programs and use data.

. 3. Formulation of a systematic
method for admlmstenng various
surveys.

4. Presentation to refuge manager.

Public use programs have evolved
over a considerable period of time and
are designed to be compatible with the
purpose of the refuge—to manage
land for wildlife habitat. As times
change and as the public's preferences
for leisure activities change, managers
of public properties must give thought
to altering their programs so they will
help meet public needs. They must do
this in such a way that the established
purpose of the refuge is.not
jeopardized.

3

To seek out ptevailing public needs
and attitudes toward leisure time and
to discover whether or not, in the
public mind, public lands can or should
provide the means of satisfying some
of these needs, questions must be
asked of those most likely to be po-
tential users. This means going into
nearby communities and polling a
representative sample of its people

In order to learn the process of poll-
ing for information gathering, students
with the help of teachers can develop
questionnaires. The questionnaires
can be administered, analyzed and

. charted. The information can be

v ] Py
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presented in summary form toa refuge
manager for discussion about helpmg
ta.meet public needs.

Such a study, properly conducted, will
engage students in many aspects of
communication and will also alert'the
public to wildlife oriented leisure-time
activities offered by refuges.

Organizing

Teachers and students should study
maps of their area to determine which
communities can be. surveyed feasibly.
A coordinated intercommunity project
may mean that no class would have to
collect data outside its own town. The
refuge manager may help students
select other cooperating communities,
contact interested groups and bring
together representatives who would
attempt to coordinate their studies by
sharing survey items. However, a
multicommunity involvement is not a
requisite for undertaking this project.
Regardless of how a data pool is
formed, the same method for commun-
ity survey should be observed by all
investigators.

Constructing the Questionnaires
Students must first discuss their
reasons for undertaking this study.
Such a discussion would touch on
national and local leisure-time needs
as well as perspnal needs. Increasing
population pressures on limited space
and the varying compatibilities of
leisure activities can be examined.

Any use date already available fromn
the Servite and state agencies would
provide background information for
these discussions. Present use will
also provide a basis for developing a
chacklist of items representing the

LRE '_"'.- Lo
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. a | Public Survey -

Sheet

SIDE ONE

INFORMATION SHEET:
SAMPLE QUESTIONS FOR EACH PART OF THE SURVEY

PART I: Community Leisure-Time Needs Checklist

Activity Number of Responses

Snowmobiling
Playgrounds
Hiking
Relaxation

PART II: Community Leisure-Time Use (type and frequemy)

On The Refuge . Use time/year

Activity Seldom (1-2 times) Moderate (3-4) Frequent (5)
. > Hunting

. *\ Hiking
Picnicking

PART HI:  Community Attitudes Toward Refuge

Example 1:

‘People use the refuge for many different purposes. Please
rate the following uses according to what you feel should be
the most important with "1 equaling most important, 4" least.

... ._ Photography, huking, cross-country skiing
—-— Hunting and fishing
______ — Snowmobiling, water skiing
e Camping

Example 2:
7 Who should determine how the refuge is used? Check one.

-—— The federal government
—_The local manager

. ———. The local people

——— Those who use it most frequently

Aruitoxt provided by Eic:

[KC 1
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SIDE TWO

§ a
Example 3:
Refuges are managed to protect our fish and wildlife. What

effect do you think the following uses have on fish and _
wildlife? ¥

Little Effect Somewhat Harmful Quite Harmful

Camping ' !
Hunting
Snowmobiling
Hiking

STUDENT NOTES:

INTRODUCTORY NOTES

Who am | )

Name of schooi

Purpose of survey

Time it will take -

LIST OF PEOPLE TO BE SURVEYED~

ERIC
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life, to go canoeing, 1o walk a wildlife
trail or just to visit a "“quiet place,” As
man’'s knowledge of the environment
becomes greater and guiet places for -
solitude become more scarce, demand
for use of wildlands will increase.

I R T o e R e T Y At LA S AT O R T W 1 Livig
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ments, providing for public enjoyment
and appreciation of wildlife has become
increasingly more important, By
surveying the public use, public
attitudes, and awareness of local
communities concerning a refuge and
its programs, a student may develop an
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Part It of the questionnaire should
reveal the respondents’ awareness of
the refuge. It is probabie that many
people will be unaware of the exist-
ence of the refuge. Obviously no
unaware respondent can answer all
questions of this questionnaire;

this shouid be recorded.

For those who do use the refuge, stu-
dents can obtain amount of use as well
as kind.of use. An example of a simpli-
fied means of getting both kinds of
data in one question is included on the
student information sheet. The activity
items can.-be selected from Part | of
the survey and from refuge data. The
activihies given are just a sample. but
they will give students some ideas for
© desigming this part of their survey.

o XY
01 \‘

scould select 10. The class could also
choose 10. When there is some agree-
ment among raters {manager, users,
students, etc.) these questions could
be included in the questionnaire.

A “good” questionnaire is neither
lengthy nor difficult to complete. Once
the identity of basic items is estab-
lished, try it out on several groups to
get an idea of time. ambiquity of items
and interest. Perhaps other teachers
would be a good test group for a

trial run.

Activity Procedure

Once thé’questionnaire has been for-
mulated and trial tested, students will
be ready to administer it to a sample of
the community. The question is then,
“Who shouid be questioned and how

Most land‘s within the refuge system appreciation of land use problems.

are set aside by an Act of Congress . Local community and even national ED .

that establishes the primary objective pressures may change or influence 2

of each refuge. Although there are land use policy. The problems of s

N different kinds of refuges, including administering lands in public trust —~
* some for buffalo, elk or bighorn sheep, for present and future generations can

three-fourths of all these lands are be studied. The values of wildlands - =

established as resting, feeding and and quiet places to a community can " :

nesting areas for migratory waterfowl. be discovered. . \

Although conserving wildlife and the \ )

environment are our main commit- . fd—z '

| =
! \
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real range of activities in which people Part lll of the survey will reveal shouild the survey be conducted?”

are typically involved on the refuge attitudes. Attitudes are usually _ :

property. . expressed as opinions, so students will S8mPpling Criteria . . .
{ o . . want to elicit opinions about refuge It is usually impossible to !nterwew‘
The survey can be divided into three resources. Opinions are usually not all members of a community. Knowing
\  parts, each of which can have its own absolute-—'they tend to fall someplace this, establish some ground rules for

questionnaire. Part 1 of the survey between positive or negative. There- selection. Ask yourself how much

» should assess community leisure-time fore. the construction of itemé fora time can be devoted to the study?

" needs. A checklist can be formulated queétionnaire should provide respon- What arrangements can be made to
and some practice in survey methods dents with a range of choices. To execute it? How many should each
can be gained by polling fellow clarify their task, specify the 6hoice student administer? Answers to these
students. Once completed it will form rangg ' questions will give you an estimate
the basic checklist to survey commun- ' of your sample size.
ity leisure-time needs. Another check- Some examples of items specifying. ' 0
list should inc!ude all pgssible leisure choice range are found in Part |11 of ;lg:téﬁgr‘uelL;v;g}éob\;ac;zt:;ﬁi::1gmpos1
activities, not just those typical of the student information sheet. This will responses from several age ranges
refuges. For example. swimming pools, be the most difficult part of the N N ,

; ) > : e.g. 15-25 years, 26-35 years, etc. You
ball diamonds and playground equip- questionnaire to construct because must also remember that all people
ment are not refuge facilities, but they . there are so many important questions . ; )

_ are potential users so you will want to

. are often tr)(Sse provided by a com- to ask. Perhaps the refuge manager sample a cross section of society
munity for its residents. In order to can be gjvén a list of tentative items Establish a ol maba.

4 . LSS ge ranges and social cate
establish total community needs, a from which e could select the 10 gories through discussion.’
wide range of items should be most important. The same list could be _ ’
included. scanned by frequent users (people Making the Survey '

identified by the manager) and they Develop a brief introduction as a i\

guideline for students to use when
they approach people. It should
include the following:

1 Student identity.

2. Purpose of the study.

3. How long it should take to complete.
4. What wili be done with the data.

Many students may never have had an
opportunity to engage in public survey
activities. This is not a difficult

task and actually can be a great deal
of fun. (It can also be a good public
relatiaps device for the school when its
representatives are engaged in a pro-
ject which concerns the public's
needs.) Common sense suggests that
cooperation from the public proceeds
from a polite and courteous manner.
Students should be equipped to



answear questions such as "Why are

" you doing this?" “Is this what the

- $chools think you should do?” “Who's
aying for this?" etc. a

V.. If your past experience suggests that

+ - surveys best be taken during out-of-
" school time, negotiaté for evenings
" and Saturdays with your students.

“#. Divide the work among class members
so that each student or team deals
with a manageable number of inter-
views. They can help you decide what

is manageable. .
For reliable return of questionnaires,

astudent should wait while the respon-

dent completes it or return at a
.. specified time to pick it up. ‘

Analy2ing the Data :

All questionnaires should be collected
and revieawed by the students who can,
with help, decide on how to deal with
the information. Generally, the best
procedures for analysis include the
foliowing steps:

1. Tabulating raw data. ¢

2. Obtaining averages, percentages or
correlations where possibie.

» 8. Describing the results obtained in
number 2 above.

4. Making inferences about the results;
. inferences must reflect the real
- data.

<

Following is an example of applying
the above guidelines for analysis:

EXAMPLE

Who should determine how the refuge
is used?

Rank order (N-62) Number Percent
Local people 7 11
Local manager 22 35
Federal government 27 44
Froquent users 6 10

Total 62 100%

This tabular presentation gives raw
data and percentages as well as.the
rank order. In describing the meaning
of this question it could be stated that
"almost one-haif of the people feel that
the government should determine
refuge use.” An inference would be
that "many people. given a choice,
would want government officials to
prescribe how they may use public
property.”

Each section or question on the survey
should be treated in a manner similar
to the above example. Qut of such
treatment will arise information which
15 both comprehensibie and accurate.
it will allow one survey response to be

Q
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compared with another and, in turn,
‘will provide students with guidelines
for making a summary recommenda-
tion to the manager. -

afterthe

investigation

Managing resources is a balance
between managed use ang preserva-
tion. In the case of National Wildlife
Refuges, is the purpase or intent of
refuges in support of the perceived
leisure-time needs of the community?
If not, what agency, council or organi-
2ation can support these needs? Do
the students feel that the refuge can
fulfill a real public need for leisure-
time activity? Is there any evidche

N

TLAND

that they are so doing? If so, what is it?
Is the information from this survey

sufficient to adequately support the
conclusions? i

for information

Many Service land areas provide

designated activity sites, shelter,

toilet facilities and limited equipment

for your use. For trip reservations and

further information, contact your local

U.S. Fish and Wildlife Service

office or the following regional -
Services offices: : '

Jenny Publishing Co. Inc.
57 Queen Ave, So.
Minneapolis. Minnesota 55405
Copyright 1975 All Rights Reserved

f"«'
10

Regioni: P.O. Box 3737
Portland, OR 97208

Region Il P.O. Box 1306
Albuquerque, NM 87103

Region i1l Federal Building

' Ft. Snelling

Twin Cities, MN 55111

Region IV 17 Executive Pk. Dr. NE
Atlanta, GA 30329

Region V. John W. McCormack Post .
Office and Courthouse -
Boston, MA 02109

Region VI P.O Box 25486

Denver Federal Center
Denver, CO 80225

Alaska Area Office
813 D Street
Anchorage, AK 99501

This Outdoor Classroom guide is one of
aseries; others are avarlable from your
local or regional Service repre-
santative.
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FISH HATCHERIES

By observing hatchery ponds and

investigating food sources, a student

can learn about food chain relationships
*. and fisheries management.
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‘environmental

goals

Every citizen’s decision, or lack of
decision, in some way determines the
use and the future of public lands.

The U. S. Fish and Wildlife Service is
this Nation's only Federal land man-
agement agency solely responsible
for fish and wildlife. It is the Service's
belief that through education and di-
rect experience, citizens can gain in-
formation, understanding and attitudes
that will support wise use of public
lands.

ish
hatcheries

R SR F L S R

Maintaining environmental harmony is
a crisis concern of the Service. Man
must continue to live in the world in
some reasgonable "balance” with the
land and with other lite, otherwise he
will not survive.

. Service programs help people to learn

about land and wildlife, involve them-
selves in interactions with the natural
world, and enrich themselves through
that strange aesthetic joy which can be
experienced in the midst of a wild
environrnent. Beside this, the Service
attempts to make its lands a model of
environmental management.

Quality and harmony will remain a
part of the environment and remain

e
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the guideline for public land manage-
ment if citizens see value in these
practices.

background

Over 90 National Fish Hatcheries are
operated throughout the country to
keep Federal lands stocked with fish.
Their goal is to raise not only more,
but healthier fish through research
and selective breeding.

Hatcheries in the northern and western
states and in the mountainous regiens
of the South raise trout or salmon.

Activity Description

A. Purpose: This activity will acquaint
students with—

1. The life cycles of common game
fish. - . :

2. Food chain management for
rearing fish in natural ponds.

8. Objectives: Duﬁng this activity

students will—

1. Determine the major food source
for a population of fry in a
natural pond by using a plankton
seine and by analyzing stomach
contents.

2. Calculate the approximate weight
of plankton needed to produce
the fry population being
investigated. :

3. Make some inferences about the
productivity of natural waters
under varying conditions after
being given some of the environ-
mentai factors which influence
plankton growth.

C Activity requirements:
1 A population of fry being reared
in a pond

2 information and assistance from
hatchery personnel

3 Each team will need the follow-
ng equipment.
a dissecting scissors
b netortrap tor capturing
fish
¢ formaldehyde -5, solution
d scale -postal type.
e hang iens:15x:

f. plankton seine or fine mesh
dip net

g. plastic bags |

h. specimen dish or pan

i. eyedropper

REFERENCE BOOKS

Pond Life, Golden Nature Guides,
Golden Press, New York, 1966

How to Know Series, Wm. C. Brown
Company Publishers, 135 South Locust
Street, Dubuque, lowa 52003, 1958.

Introduction

This activity is designed for pond fish
or a warm water rearing program.
Largemouth bass and bluegill sunfish
are two common warmwater species
reared for stocking. It is important to
know some aspects of the life cycles
of these two game fish.

Bass and bluegills are nest builders,
which means that the male of these
species uses his tail to fan out a
depression in the pond bottom in
shallow water. The nest building urge
is triggered by water temperature.
Bass begin to construct nests when
the pond water warms up to 60-65° F.
Bluegills wait until the water tempera-
ture reaches 78°F, which means they
do not spawn unti! early summer. Bass
spawn only once a year in the spring.
but bluegills may spawn several times
during one summer.

After he has made his nest. the male
hass or biuegill encourages the female
to deposit her egys in it. he ferti-

lizes them as they are laid The eggs
stick to roots and other material in the
bottom of the nest. They hatch into
tiny “fry that remain in the nest for a
short period untd their yolk sacs are

.apsorbed The yolk sac 1s a built-in

o Iy

food supply and when it is used up the
hungry young fish swim up off the nest
in search of food.

“Swim-up" fry remain in the vicinity of
the. nest for a few days. The male bass
guards his young for a short time, but
soon reverts to his predatory instincts
and given the chance, will devour
them! To avoid cannibalism losses by
adults, the hatchery personnel gently
Scoop up schools of bass fry with a
fine seine and transfer them to food-
rich rearing ponds where they grow
into fingerlings targe enough to be
shipped by tank truck to stocking sites.
Bluegills, on the other hand, do not
cat their young, so fry can be reared
to fingerling size in the same pond
with their parents.

Planning

This activity depends on the availabil-
ity of fry reared in a warmwater pond.
Therefore, it is important to contact
the hatchery manager early in the
spring to schedule the trip. Hatchery
personnel may be able to provide
some of tha required equipment and
assistance during the activity.

Itis not important that students know
all about the hatchery before they
begin since a general orientation will
be part of the activities. However,
students should be familiar with the
equipment and the techniques used.

Activity Procedure

Successful warmwater fish production
Is dependent upon an adequate food
supply at ali times. This not only
assures rapid growth but also reduces
cannibalism among fish such as large-
mouth bass.

The basic reauirement for any fish
hatchery is a dependable supply of

. |‘:,w:ql~f_lr*"v
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a ' Fish Hatcheries
Sheet  Names

- Date.. e e e
- SIDE ONE Place .. ... _
~ ""General Information
1. Pond size: acres
2. Pona volume: gallons

3. Study species:
4. Number of fish stocked:
5. Weight of fish stocked: ‘
6. Total weight of the fish in the pond:

7. Total gain in weight since fish were placed in pond as fry:

8. Sketch some of th}e common food organisms.




S:DE TWO

4.5 Ibs. zooplankton
10 x S Ibp = __Ibs. of zooplankton

How many pounds of zooplankton will it take to support this
population to the fingerling stage? (Find out how much the fingerlings
will weigh when they are taken out of the rearing pond.) Why do you
think glankton are identified as the basis for aquatic food relation-
ships? Does your data support this statement?

(o)

10. '

MAN

@&

| ZOOPLANKTON
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Others in the central and southern
states are pondfish hatcheries. These
produce largemouth bass, bluegill,

. and channel cattish and, to a lesser

extent, other warmwater fish like small-
mouth bass, redear sunfish, northern
pike, and walleye.

A natural rearing pond supports a com-
plex food chain of plants and animals.
Plant nutrients dissolved in the water
provide food for smalil aquatic plants
called algae, which are then eaten by
small microscopic animals called-
2ooplankton. The zooplankton are
eaten by insect larvae. Small fish feed
on plankton and insect larvae, and in
turn the smaller fish serve as a food

- source for !arger'predatory fish. .

For certain species of warmwater fish,
a hatchery can propagate food
organisms found in many natural
ponds. Natural rearing ponds are used
to raise warmwater fish for stocking.

When a hatchery raises fish in man-
made ponds or racewv/ays, an artificial
diet often supplements or replages the
natural diet fish would find in the

wild. This artificial diet is carefully
planned to promote normal growth and
freedom from disease.

i

suitabile water. Pongs for spawning
anvi rearing pondfish are ¢f varicus
sizis, but preferably less than one
acre. The depth of water in each pond
is from two to five feet.

Thiousands of fry are placed in a single
rearing pond until they have reached
one tc two inches in size. This will
take about three weeks, depending
upon water temperature and other
conchitions of the pond.

FHow does a small rearing pond support
the growth of vast numbers of fry? The
followitig activities will help studeants
answer this question. Each tean. of
students should joilow the activity
procedure given below and recerd
their observations on the Student

Data Sheet.

s A hatchery representative will
provige the information for questions
*-5 on the Data Sheet.

e Determmne the total weight of the
tiah in tha pond by weighing several
fish together and calculating an
average weight per fish (Question 6).
Caicplate the tatal Qain in weight
since the fish ware first placed in the
pond (Questivn 7)

¢ Food supply. In order to determine
the food supply fur the fish. each team
shauia remove the “toimachs fron. at
least three treshly preserved fish. TA
seisaors will be needed tor dissection
and a 5} solution of formaldehyde for
saling and preserving tne L1sn.)

1o The stomach contents should be
place-tn watar i a dish or
shalbow white pan for obser-
vahon with a 15X hand lens or
MICTOSCOPES 1 e c';

Q } Fach team should aiso use a nlank-

ton seine or ting mesh dip nét {0

coliect food organisms oresent in

the water.
Compare the stomach contents of the
fish with the orcanisms ¢ollected in
the water. Are ithey simiiar? Sketch
some of the organisms found in the
waiar and in the stomachs on the data
sheet. Perhaps hatchery personnel
will help dentify them.

* These tiny aqguatic organisms are
called zooplanktun. How many of them
does it take to support the fish in this
pond? Fisheries biologists have deter-
mired that it takes about 4-1/2 pounds
of zooplankton to produce one pound
of fish flesh. Using 4-1/2 pounds as a
conversion factor, calcuiate the weight
ot zooplankton it took to produce the

B T

total pounds of fish flesh recorded for
question 7 on the data sheet
(Question 9).

This huge population of zooplankton is

propagated by fertilizing the réaring
ponds just as a farmer fertilizes his
fields. Alfalfa hay is often used to
encourage the growth of bacteria
which are eaten by protozoa. The
protozoa are food for the zooplankton.
Data frcm a hatchery in Hebron, Ohio
is given betow.

Data trom a Hatchery in Hebron, Ohio
Fond size 1.0 acres

f2ond volume 1,270,900 gallons
Fertilizer applied 1,320 Ibs. alfalfa

hay
75 1bs. alfalfa
meal
Fish crop removed:
numbers 76,400
weigiit 191 ibs
Weight of fish
stocked 70 ounces

With ail this food present, the number
of zooplankton increases into the
hillions, providing a food supnty for
the young fish. When they have
reached ong to two inches in size. 4ish
change their food habits to include
larger animls such as insects, and in
the case of bass and northerns, may
aven bagin to eat azch other! As
fingerlings they are now large enough
to be shipped tv tank truck to
stocking sites.

* Based or your otservations and
other retated informatica. fill in the
intermediate levels in the food chamn
diagram for number 10 ori e Jata
sheet Discuss the possibie cholcas
1ar each ievel with the members

of your team.
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“\investigation

- 1..The tremendous density of plankton -
. found in rearing ponds is.usually ~
' not typical of natural takes. ponds, ' I

rivers or streams. Yet plankton '

also ;orms the basis of food ) ‘

relat:c1ships and thus the produc- “ * . . 2

tivity uf these bodies of water. ] _ .

Plfankton population growth is _ .

influenced by many environmental = . .

factors. The relationships between for lnfOrmatlon
s some of these factors and plankton .

growtn dre illustrated below. :

Many Service land areas pro idﬁ:\'~
designated activity sites, shglter,
toilet facilities and limited equipment
for your use. For trip reservations and

o . . .
Numbers & turther information, contact your local« '
of @ U.8. Fish and Wildlite Service .
Plankton g'; office or the following regional \ ” .
& Service offices:
45-65% 56-65 66-75 76-85
Increasing
Temperature
- Jﬁ\’ ~.
\‘ 1l
2
Numbers @
of g
Plankton _&_é ‘ .
Increasing -

Organic Waste Products

Based on these relationships. how

could chemical poliutants and Regioni  P.C. Box 3737
thermal pollation affect the pro- ) Portiand, OR 97208
1 H ’ Y
ductivity ci atit it*lgcor imupnjties Region Il P.O. Box 1306
2. Sumulating the growth of aguauc Atbuquerque, NM 87103
organisms can be easily done in the
classroem by fertuizing pond water . Region lit Federal Buiiding
with hay or dried grasses Students Ft. Sneliing
can sample this "hay infusion Twin Cities. MN 55111
various tmes 1o observe and record
the presance and atundance of Region IV 17 Executive Pk. Dr. NE
orgamsms Fish such a3 quppids Atlanta, GA 30329
can be reared in an aquarium where
srganiems are cultured in this way Region v John W. McCormack Fost

Office and Courthouse

3 Find out from the hatchery manager Boston. MA 02109

how yoi can improve the fishery J@ﬂéﬁ;élﬁ)ii&‘:h}:lg Cg- he. >
FOSOUICE 1 yOur COMmMunit uge: Ave S0 . o 54
7 tY Y Minaeapols. Minnesota 35405 Region VI Ee?w\zgf);sge?fl Center
Copyright 1875 All Rights Reserved Denver. GO 8u225'

Alaskda Area Qffice
813 D 5t eet
i Anchorage. AK 39501

This Qutdoor Classroom guide 1s one of
a series uthers are available from yout
tocal or regiunal Service repre-
sentative
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Synopsis.

FARMING AND WILDLIFE ~ wildlife use of food and cover areas

3

In this winter activity students compare  identified and analyzed. ~ _ _ o
two farm sites which differ in land use
practices for wildlife. Physical and
natural features are mapped and

o . Péepared Y
ERIC : I 91 U.S. Fish and Wildlife Service
* Minnesota Environmental Sciences Foundation, Ing.
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‘environmental
goals

Every citizen's decision, or lack of ‘
decision, in some way determings the
use and the future of public lands.

The U 8. Fish and Wildlife Service is
this Nation's only Federal land man-
agement agency solely responsible
for fish and witdlife. It is.the Service s
heliet that through education and di-
rect experience, cttizens can gain in-

- formation. understanding and attitudes
that will support wise use of public
lands.

arming and
wildlife

Maintaining environmental harmony is
a crisis concern of the Service. Man
must continue tc¢ live in the world In
some reasunable "balance” with the
land and with other tife, otherwise he
will not survive.

Service programs help people to learn
about * =d and wildlife, involve them-
selves in interactions with the natural
world, and enrich themselves. through
that strange aesthetic joy which can be
experienced in the midst of a wild
environment. Beside this, the Service
attempts to make its lands a model of

environmental management.

Quality and harmony will temain a
part of the environment and remain

{_ - . o Ce e "’.E:tl
the guideline for public land manage*

ment if ¢itizens see value in these

practices. .

background

Wildlite is a product of the soil. $oil

is the base for the pyramid of life:

poor soil makas poor animais. The
guantity and quality of any animal
population indicates the quality of the
landg, and is therefore.also an indicator
of the quality of the entire environment.

Since creylands are chosen for their
production capabilities, they can also

A Ptzrpoge: This activ_ity will acquaint
students with—

1 The relaticnships between
various farming practices and
the availability of winter cover
and food for wildlife

2 The concept of habitat

3 The natural history of several
witdlife species

B Gbjectives: During this activity
students will --

1 Assess two different farm sites
for wildhfe by mapping winter
cover and food types

2 Assess the same sites for abun-
dance and diversity of wiidhfe
by mapping winter signs,

3 Compare the land use practic.es
on these two sites as they
relate to the quality of winter
cover and food tor widhfe

T Activity Reguirements:
1 Access to farm sitns which difter
N fand use prachices

2 Equipment

a natwal istory fiedd gue e,

h mapping materidals ,
Introduction -'
Habitat. the place wherp Qrganisny,
live. must provide the assential hite
requirements  food water and coven
Itis estimated that about 85 per cont
b wildhfo habitat 1s under private
ownership pomanly as farmiaodd Om
cuttivate:§ ind the need for food aoed
cover for wildlde s often acute Thie
has beonaipbenagfind by gradually

creasing human pressure on the land—
there are fewer weeds, less waste and
less idle land.

Many wildlife biologists believe that
wildlife decline in agricultural areas

is a result of modern farming prac-
tices combined with drastic changes
in agricultural land use. Winter places
heavy stress on individual animals due
to weather, competition for food, and
lack of sheltering cover. More efficient
fall harvest practices mean less waste
is left in the fields for wildlife food
thfough the winter. Declining pasture
land. ditching, draining, plowing. and
burning vegetation from fence lines
and road suiies have all resulted in
less cover and reduced food sources
for wildlife

However. to the casual observer these
tand use changes may not be recog-
nized and dechining wildlite numbers
may be attnbuted to any number of
causes other than the quality of the
habitat In this nvestigation students
compare different agricultural areas
by using mapping procedures Specific
arcas being used by wildlite are
irtlentified and the relative abundance:
of each specias 1s estimated

Planniig

Contact the refuge manager tor
information on farming practices in
your area and assistance in dentifying
the farm sites for the activity Thas,
achvity may teinre more than one
tip to oach gite

ACTIVITY PROCEDURE

Seclecting the Activity Sites

In order to assiss the results of

farming practices on wildlife, two .
farmed areas showing different land

use practices should be chosen. It may

not be appropriate to compare a farmed .
area on a refuge with a privately owned

farm since refuges raise crops

speacifically for wildlife. However, the

refuge farm program should serve as a

model of land use practices that are

beneficial to wildlife. Refuge personnel

¢an provide information about these

practices and possibly give assistance

in locating two farms for the activity.

A list of some land use practices that

differ in their benefi: to wildhfe is

given helow
Some common land use practices on
farm lands
Benoticial Not Benefigiai
to Wildlife to Wildiiie
t Crop residues 1 Crop residues -
left in frelds. gleaned or

2 Weedy areas plowed under

3 Sheilter belts, 2 Weeds are
windbreaks, mowed or
groves. stoughs, sprayed

3 These areas are
dramed. plowexd
or used as pas-
ture

wetlands. road
sides and fence
lines ieft as
natural areas

Mapping the Sites
Master.{napé of both farm sites ol vl
include the tollowing \

1 lfienm%a!l major physiesd aned
naturat features such as the lw {
tions of buddings. roads fence
htehes, crop fands pastunes
roves water greas eb

ERIC
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Sheet | N-ames

Date__

SIDE ONE

Farm site one _.

Field notes

1. Field conditions: (plowed, not plowed, etc.)
2. Cover plants: {identification of specific plants)
3. Food plants: (identification of specific plants)

4. Miscellaneous notes: (avidence of predation, death due to
weather, etc.)

L Weather conditions

ERIC N

Full Tt Provided by ERIC.
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 SIDE TWO

Farm site two _ —

Field notes

1. Field conditions: (plowed, not plowed, etc.)

2. Cover plants: (identification of specific plants)
3. Food plants: (identification of specific plants)

4. Miscellaneous notes: (evidence of predation, death due to
weather, etc.)

/ 5. Weather conditions

Aruitoxt provided by Eic:
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- presure for thé.useé of more fand, and

. more intensive use of existing lands, is

-drastically decreasing the numbers of

., otheranimals that can live there..

=" Many National Wildlife Refugés are

established on lands that were ecologi-

cally disturbed by man's activities.

Through better land use practices,

their areas have been restoredto a
more natural environment.

By iearning about the land manage-
- mant techniques that benefit wildlife,

-

a student can more readily understand *

the land’s sensitivity to change factors,
its ability to recover from these

changes, and the ecoiogical problems

disturbed. - . _
The private landowner will play an
increasingly important rolé in deter-

o .

that result whn a natural habitatis =~

mining the.future of our Nation's - .

wildlife resources by wisély managing:
tand for man and wildlife, or by creating
biologically sterile wastelands. Good
agricultural practices pius reasonable
consideration for wildlife are the most
important part of a management plan
for fish, birds and mammals. :

i

3
S

b2 oY

ST

7 N

*

+&. Identify and label wildlife cover
and food areas. Symbols could be
used for these general vegetation
types: grasses, nonwoody herba-
ceous plants, and woody shrubs and
trees. '

The Data Sheet can be used for rough
sketches of the study sites and field
notes.

Racording Wildlife Signs
Students will be recording tracks,
droppings, sightings and other signs

e st Ty
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as evidance for the presence of wild-
life. Local wildlife species of all types

. that are active during the winter should

be considered. A fresh snowfall will
offer the best conditions for mapping.

Individual teams of students could
assess the sites for the presence of
one or two specids. Students should
hecome familiar with the natural
history of the common species to be
mapped. ' .
Evidence of wildlife should be

. recorded directly on the master map

or on acetate ““eets. A different

* symbol could !. 2 used for each wildlife
species or group, for example a®
for songbirds* for pheasants, 0 for
deer, etc. A separate symbol should
be used for different individuals of the
sama:kind. For example, if two
pheasants are using an area, two + +
should be recorded on the map. If
each team records their symbols on
acetate sheets, they can be combined
and used as overlays on the master
map. see the illustration.

—— U R KRR R TR
e e

eerecmmen ... WiNd Break

..
. AN
. W

shed

9

barn

shod




| ield Notes
‘While. students are identifying and
-mapping wildlifé signs, gerieral field
conditions and miscellansous points
‘of interest should be recorded.
‘Students could. identify specific cover
and food plants by.using field guides
or collecting samples to be identitied
Jater in the ¢lassrcom.

Data Analysis oL
If each team records their wildlife data
“on acetate shedts and'the master maps :
are also transferred to acetate, then
they' can be combined in nurherous
ways on an overhead projéctor. The
followjng questions should be
discussed:

1. What areas do wnldl:fe species use?
* Why?

2. ng/&ufferences’in wildlife abun-
darice and diversity exist between
farm site one and f.urm site two?
Do these differences relate to land

use practices?

‘3. Do certain groups of wildlife seem
to frequent places with common
characteristics?{(For example, are
bird species typically found where

- there has been grain spillage or
where certain plant species exist?)

after the
investigation

1. Some students may be interested in
talking to farmers and other resi-
dents about wildlife in their area.

It may be possible to piece togethur
the history of wildlife changes
thiough hunting stories, old photo-
graphs and newspaper articles.
Wildtife changes could be related

to land use practices, life siyles

and attitudes over a Iong period

of timae.

2. Prwatn. land owners could be inter-
viewed; current attitudes-and land
use problems should be discussed.
The attempt should be to arrive at
the reasons for epposing view points.

3. Wilglife habitat improvement
projects could be initiated by
students. This would be particularly
valuable if done cooperatively
with {ocal land owners. The refuge
manuger can provide information
and assistance tor getting started.

'-__=.f‘

’gﬁ&‘&)f'ﬂmml\“* Z";;'\ tm.\ nﬁ e

IS

R B T N, e b N e
e RS e

3y - g 4 o . . o

- N . : S : B
© . ) *Y:
\ s .
- - »
CT for information
, ’ . Many Service land areas provide '

designated activity sites, sheiter,
toilet facilities and limited equipment
for your use. For trip reservations and .
. further information, contact your local
U.8. Pish and Wildlife Service
office or the following regional *
Service oifices:

y '

P.0O. Box 3737
Portland, OR 97208

Region |

~

Region li

4

P.O. Box 1306
Albuquerque, NM 87103
\ Region Il Federal Building

Ft. Snelling

i ' Twin Cities, MN 55111

Region IV 17 Executive Pk. Dr. NE -
. Atlanta, GA 30329

John W. McCormack Post
Office and Courthouse
Boston, MA 02109

Region V

P.O. Box 25486
Denver Federal Center
Denver, CO 80225

Region VI

57 Queen Ave. So 813 D Street,
Minneapolis, Minnesota 55405 Anchorage, AK 99501
Copyright 1975 All Rights Reserved _ LW
o This Qutdoor Classroom guide is one of
l AR a series: others are available from your
: local or regional Service repse-
sentative.

Jenny Publishing Co. Inc. 7laska Area Office
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Synopsis .

REDWINGED BLACKBIRD . _.males in a marsh area, observe terri-

In this activity students will be ex- torial behavior, and theovize about

amining certair aspects of territorial . possible relationships between 'ferr;\_ Q"
behavior of redwinged blackbirds. They toriality and survival. One or more ’- ,

will map the territories of several trips wi'! be taken to the study site. )

¢ . Prepared by:
T 18 ' " U. 8. Fish and Wildlife Service
Minnesota Environmental Sciences Foundation, Inc.




environmental
goals

Every oitizen's decision, or lack of
declsion, in some way determings tho
use and the future of public fands.

The U. 8. Fish and Wildlife Service is
this Nation's only Federal land man-
agemerit agency solely responsible
for fish and wiidlife. It is the Service's
belief that through education and di-
rect experience, citizens can gain in--
formation, understanding and attitudes
that will support wise use of public
lands.

redwm ‘
blackbirds

A
¢

Maintaining environmental harmony is
a crisis concern of the Service. Man
must continue to live in the world in
some reasonable “balance” with the
land and with other life, otherwise he
will not survive

Service programs help people to learn
about land and wildlife, .involve them-.
selves in interactions with the natural
world, and enrich themselves through
that strange aesthetic joy which can be
experienced in the midst of a wild
environment. Beside this, the Service
attempts to make its lands a model of
environmentai management.

Quality and harmony will remain a
part of the environment and remain

3 ' : .

the quideline for public land manage-
.ment if citizens see value in these .

#: practices.

background

It is possible for a female meadow vole
to produce three to four litters of
young a yeéar. The babies are on their
own within four weeks; each of the

five to nine males and females poten-
tially may start their own family when
they are only two months old. Although
not all wildlife species are so
productive, each does produce enough

\

A. Purpose: This activity wull,acquamt
students with—

1. Some aspects of the life history
of the redwinged blackbird.

2. Territoriality as a form of
social behavior among animals. «

3. Territoriality as it affects
productivity of redwmged black-
birds.

4. Some-of the relationships
between man's activities and
. blackbird survival.

B. Objectives: During this activity
students will— “

1. Map the nesting territories of
several blackbirds in a desig-
nated area.

2 Describe the behavior and
communications used to establish
and hold territory. .

3 Offer some explanatnons'for the
spatial relationships of the
territory boundaries

-

4 Suggest some influences that
territory may have on produc-
tivity

C Activily requireinents:
1 An area of marsh marked to form
a grid system for mapping

2 Binoculars should be ava:lable
for observing behavior

Introduction

Investigations into the behavior of
many species indicates that their socidl
organtzation has survival value -
survival for the indwviduzs as well as
lhe species For example. a common

That may be true, but they also sing as
a warning to other birds to stay away:
from their tegrritory. The latter songs
may not be appreciably different from
other singing, but they will occur with
greater frequency in the spring and
then diminish in the summer after
mating, egg production and the rear-
ing of young. Thus, singing helps
establish an area or territory where
individuals of the same species breed
and rear young. '

Living as we do with many kinds of
birds, we're accustomed to theiy
singing and welcome it. Changés are
we attach little importance to it as far
as it relates to the birds survival. Yet,
singing is a manifestation of territo
nahty which is a significant kind of
social hehavior pbserved when an
animal acts o defend an area. The
defense behavior ranges from physical
attack of an intruder to chasing and

°

feather ruffling, which is really a type

of "psychological fighting " Individual
defense of breeding territdry may be
crucial to the survival of the popula-_
tion because without territory. they
usuatly will not mate

Pre-trip Planning

Contact the refuge manager and
indicate your desire to do this activity
White this, activity need not be dong
excluscyely on Service property. the
manager 1s wgll informed. can provide
assistance in creating and maintaining
a study area and perhaps can even
loan students some equipment The
manager should detinitely be consulte:d
about the following.

- .

1 ldentification of a sutable study
site un a refuge

3. The availability of a boat (if it
is needed).

4. Constructing observanon points if
needed. :

Estimates of peak territorial dis-
play dates and times.

o

6. The availability of binocgars,

Pre-trip Activity Sequence
Students will need practice with the
techniques of observation ,) and map-

‘ping. The following are suggested

actnwtnes that will help thermnmprove
their skills. ;e N

1. By observing birds at reedmg sta-
tions, students. should be able to
identify spme common behaviors

-such-as feeding and aggression.
Students must.be able to readily
identify the redwinged blackbird
and some of the common commurni-
cation behavivrs used to establish
and hold the breeding territorw:
Refer to Figure one and two \

2. On the study site. students should
work 1n small teams with one acting
as the recorder and the others as
observers. Once the team hase
identified a territorial male. the
communication behaviors of the
redwinged blackbird will indicate
its attachment to a general area

or territory

W

Students may need to practice
using binoculars

-

4 Students will also need practice in
de:lineating and mapping an area on
a grid system A footbali playing
field will serve as a convenient
grii-sysiem for the followmg

Ll

Aavior among tirds 1s singing We
EKC v 7

, 2 Help increating a grid system at
y think birds sing for the fun of it

the study site- suggestion

wll Toxt Provided by ERIC
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Data R Redwinged Blackbirds
- Sheet Names |
SIDE ONE Date Time.

Place

PART A Map of territorial area for each team (see numbers 4 and & —
: ) procedure at the study area). ,

B
g

J ey




SIDE TWO

1. Perch 2. Singing 3. Flight -4, Fighting

PART B Behavior Checklist

: Record Frequency for
Type of Behavior Each Cbservation Totalw

1. Perch: Shoulder patch

display

2. Singing: song .
scolding b

——

3. Flight: hovering

diving
4 Fighting: chasing
encounters
5.
6.

PART @ - Discussion Questions

—Do any territories overlap?t

—Are some territories considerably larger than others?

—Does territory size seem to relate in any way to the
physical features of the marsh?

—Do you think your presence at the marsh had any effect
on bird behavior?

—How might the size of territories relate to total egg
production in the marsh you siudied?

—Are there parts of the marsh which seem unoccupied?
If so, can you suggest why this is the case?

—What kind of boiiavior was most frequently observed?
Can you offer some reasons for your observations?

—Considering the habitat preferred. how might draining
the marsh affect territory size? What effect would this
have on egg production?

,Fﬂ’igure Three—Portion of a Composite Map
-
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EKC ustration.

young to maintain a healthy and stabie
‘population.

Winter places heavy stress cn indivi-
dual animals due to weather,
competion for food, and lack of
sheltering cover. However, the surplus
of young that are born each spring

and summer make up for losses from
winter hardships, iliness, weakness,
broken bones and all other pussible
misfortunes.

"Every area of land can support oniy a

certain number of each kind ot animal
—this is called its carrying capacity.
For nearly every species, a surplus of
individuals results in a deterioraiion
of living conditions that affects the

well-being of the whole population.
Nature usiially ensures that each
population of animals has the capability
to overproduce. The factors limiting
actual numbers are determined by the
land’s carrying capacity.

Besides influencing the survival of
surplus animals, carrying capacity
affects production. Each species has
an established social structure.
Territorial competition in the spring
for nesting sites and feeding terri-
tories limits the number of adults
producing young. Man affects this

" production by changing the habitat

and making more or fewer nesting
sites or feeding territories available.

Figure No.1 ~temale

At various places on the field,
students can simulate the movement
of the redwings by running short
distances from a central point and
then returning. A set of movements,
when mapped, will look something
like the

s'etch below.

Teams observing single student
"birds should pcol their data
forming one big map to show the

‘territories” of all the students
on the field.

Making a Grid

The marsh can be a confusing sea of

cattails without the aid of a grid

system as a reference for establishing

positions and distances. As you read

through this description of a grid
ystem. refer to the following .

19]
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road

An area 1000 feet on a side will usﬁl’ly
encompass several territories. How:
ever, lucal conditions must be
considered to determine this. The area
should overlay a dense population of
cattails or bullrushes, but not extend
much into open water.

There are many ways to lay out a rid
sysiem. However. markers must ba
placed at least around the entire
boundary of the area. The illustration
shows two roads intersecting at the
S. E. corner of the maon. Note that the
markers on the road edge correspond
to.the ones out in the marsh. Markers
¢ould also be placed inside the area

' showing the positions of grid line

intersects. In this illustration. internal
markers would be placed at 100-foot
intervals forming a giant checkerboard
This would help increase observation
accuracy.

Points on the grid can be marked with
stakes and colored strips of plastic for
easy visability. Stakes can be placed

through the ice in winter. If the marsh
18 wadeable, they can be placed after

the ice melts early in the spring. The
marker stakes must be tall enough to
be seen easily over the vegetation
after they have been driven several
feet into the marsh soil.

If more than one trip is planned, stu-
dents can help construct the grid
system. They can easily lay out the
grid using tape measures and stakes.
If cpen water is encountered, boats or
canoes would ke useful; otherwise
(assuming this is done in the spring),
rubber waders will suffice. Observe
the usual precaution of testing mud
and water depth with a stake before

L stepping about.

Procedure at the Study Area

Plan t0 make at least two or more trips
to complete the activitics outlined
below. Since most territorial behaviors
occur between dawn and 10:00am.,
get there early. An option here isto
camp out overnight near the site, with
permission, in order to begin observ-
ing at dawn. Also. some late afternoon
{after 4:00 p.m.) territonal behavior
has been observed

1. Plan to meet the refuge manager at
the gridded study site. Obtain a
brief status report on the birds
Are there many or few at the study
site? Are they just males or have
some females returned?

2 Spend the time needed to familiar-
ize the class with the area. Using
binoculars, watch birds both
perched and in flight. Do some
preliminary tracking, cross-checking
data from time to time. Is the
technigque simutated on the football
field useful?



3.

{ 4

Preliminary observations should be
concluded when teams choose to
observe one particular bird. {More
than one team can, and probably
should, observe the same bird from
several view points.)

Within the gridded area, map the
general characteristics of the marsh
habitat. Sketch open water, cat-
tails, trees, shrubs, old posts and
other features. These will be

useful as reference points. Use
Part A on the data sheet.

. Begin mapping the territories.

Since each bird is different,
territorial behavior will vary so
some may choose to remain perched
longer than others, thus extending
the observation time. Determine the
major perching place of the bird
being observed. At the peak of

their mating periods, birds show
increased antagonistic behavior

and more frequently perch at the
boundaries of their territories.
indicate the kind and frequency of
these behaviors on the data sheet.
Also, mark the location where speci-
fic behaviors occur.

Often twenty perch points will de-
fine the territory. Mark these

points using the grid. recording
movement according to the coordi-
nate system. Each team should plot
the territory defined by their obser-
vations. A composite map showing
all of the territories can be made
later.

after the
investigation

1.

Q

Begin preparation of a composite
map. When complete it shoutd show
habitat and territories. In some
instances only partial territcries

will show,

Number and estimate sizes of
tenitories. Mark points where
specific behaviors occur. Key
this data into a behavior table,
include 1n legend form on the map

A compleied composie magnt re-
semble Figure 3 on the Data Sheet

Tabulate all the behavioral data
gathered Determine the frequency
of gertain kinds of bahavior.

Discuss the questions in Part C
on the data sheet.

At some point it may be worthwhile
for interested students to acquaint
themscives with the life history of
redwinged blackbirds Some stu-
lents may wish to return to the

ERJCnarsh at regular iniervals during

IToxt Provided by ERI

the period in which eggs are
hatched and the young are reared
to verify the status of the territories
observed during these initial studies.
Redwings also nest in the uplands
such as hayfields. this would also
provide investigation opportunities.

Some rather interesting projects can
be done to further gain more infor-
mation about territoriality. For
example, students can easily model
blackbirds with styrofoam and paint.
What might happen if such a decoy
were affixed to a stake and placed
in a territory? Try both a male and

a female. If students entera

. territory, how does the defender
behave? The observable difference
between males and females seems
to be the red color on the wings of
the male. Students could design’
and conduct a study which reveals
the role of wing color and its rela-
tionship to territorial behavior.

for-information

Many Service land areas provide
designated activily sites. shelter,
toilet facilities and limited equipment
for your use. For trip reservations and
further informati- 4.*contact your local
U.S. Fish and Wudlife Service

office or the following regional
Services offices:

Jenny Publishing Co inec.
57 Queen Ave So
Minneapohis Minnesota 55405
Copyngnt 1975 All Rights Reserved
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Portland. OR 97208
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Ft Snelling-

Twin Cities, MN 55111
Reqion IV 17 Executive Pk Dr NE

Atlanta. GA 30329
Region V. John W McCormack Post
Cftice and Courthouse
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environmental
goals

Every citizen’s decision, or lack of
decislon, in some way determines the

use and the future of public lands.

The U.S. Fish and Wildlife Service is
this Nation's only Federal land

{
wr

management agency solely responsibie

_ for fish and wildiife. It is the Service's
hellef that through education and
direct experience, citizens can gain in-
formation, understanding and atti-

_ tudes that will support wise use of
.~ public lands.
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Maintaining environmental harmony is .-
acrisis concern of the Service. Man <.
must continue to tive in the world in
some reasonable ‘‘balance’’ with the
land and with other lite, otherwise he
will not survive,

. Service programs help people tolearn
about land and wildllfe, involve them-
selves in interactions with the natural
world, and enrich themselves through

- that strange aesthetic joy whioh can be
axperienced in the midst of a wiid en-
vironment. Besides these, the Service
attempts to make its lands a model of
environmental management.

Quality and harmony will remain a part
of the environment and remain the

Endangered species:
mystery birds

TR i e

quidetines for public tand management

. At gitizens see value in these practices.

'b.ackground"

An ecologist has described animals
and plants as actors in an evolutionary
drama. As they spread over the earth,
they become distributed among
different habltats and environments or
on different ecological stages. This
drama is directed by interactions
among the players: competition for
energy and resources, climate,
catastrophe, the relative stabillty of

A. Purpose: This activity will acquaint ‘

students with —

1. Some basic life requirements
of organisms.

2. The differing tolerances,
among species of wild animals,
to adapt to changes in their

+ environment.

3. The ways man influences the
success of animals.

B. Objectives: During this activity
students will —

1. List and discuss their own pre-
ferences to some environment-
al factors.

2. Compare and discuss two
hypothetical human popula-
tions which are adapted to dif-
ferent room temperatures.

3. Predict and discuss the toler-
ance or adaptability of two dif-
ferent unknown species of
birds to present-day environ- -
mental conditions.

4. Have the opportunity to ex-
plore their own values concern-
ing endangered animals.

C. Activity requirements:

One data sheet for each student.

Intvoduction

In this investigation students compare

variation within a population by

examining some of their own

{5 " rances and preferences. A
Emc‘sideration of variation between two

IToxt Provided by ERI

different student popuiations is used to
introduce participan“s to a general
discussion of the life requirements of
two mystery species, and the ways
man may influence the survival
success of animals.

Activities

1. Variation Within a Population:
What Are Your Tolerances to
Environmental Conditions?

Wildlife species possess different
tolerances. Environmental conditions
such as temperature, food, sunlight
and water are often called life
requirements.

The following activity dealing with
some basic human survivai
requirements will help students
identify their own individual
toterances. Although this activity will
show variation within a human
population, the information wili be
useful later on .11 dealing with variation
between populations of different
species.

Students should individually indicate
their tolerances based on their choice
of optimum level or preference for each
life requirement continuum on the data
sheet. The numbers, 1-7, do not
indicate actual quantities but provide a
way to record a tendency on the
continuum. Students should check a
number for each factor to indicate their
preferences.

As aclass, record student responses to
the choices. One method for compiling
the information is shown below,

Temperature: room temperature
low’ high

N B | r..t 1 T 1
0 Wi e # m 1 m
No. of Students 1 Q'z

Discuss diversity or similarity of
choices for each life requirement. For
example, using the room temperature
responses above, some discussion
questions might be: Are all of the
responses the same? What are sotne
poussible reasons for variable
responses? How do individuals at
either end tolerate room temperatures
that are usually adjusted to the center
of the continuum? Are these means of
adjustment available to other animal
specles? Keep the information for the
next activity. ‘

2. Varlation Between Two Different
Populations: A Hypothetical Problem

Divide the class into two hypothetical
populations according to eye color. All
students with blue eyes or variations of
blue make up one population and all
those with brown eyes or varlatiaons of
brown make up the other.

Assume tolerance or adaptation of
these two popuiations to temperature
variations is narrow. The blue-eyed
animal population requires a low
indoor temperature and the
brown-eyed animai population a high
indoor temperature.

Some group discussion questions:

1. What consequences are there for
seiting the temperature high? Low?

2. Should one population ba atlowed to
survive at the expanse of the other?

3. Could both populations

survive? What would vou do to allow
for the survival of both populations?

4. What competition pressures would
oxist betwean the two populations?

Tolerances and adaptation among wild

- plants and animals are comparable to
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VARIATION WITHIN A POPULATION:
WHAT ARE YOUR TOLERANCES?

Check a number for each life requirement continuum.

a. Temperature
For the following room temperature levels, indicate your preference.

' 1 I 2 | 3 l 4 I 5 I 6 I 7 I

low | ‘'Room Temperature high

b. Density. (Number of People per Unit of Area)
For.the following density levels of people, indicate your preference.

I 1 ! 2_+ 3 l 4 | 5 | 6 I 7 —]

low Density High

~ ¢. Light.

Indicate the amount or intensity of light vs. darkness you prefer.

| 1 | 2+3 l 4 l 5 : 6 : 7 I

limited Light Intensity abundant

d. Food.
Indicate whether you would prefer a lot of different kinds of food or only

one or a few kinds of food.

— 4 2 4 3 . 4 . 5 , 6 . 7

limited Variety of Food diverse

e. Protection.
Indicate the type of shelter (degree of complexity) you prefer.

1, 2 . 3 .4 .5 L6 L7 |
ricAde ~ Type of Shelter complex

195



SIDE TWO

Mystery Birds: A Real Problem

My prediction: The most abundant species is
 because (list some reasons). .

1o
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. Extinction-of plants.and.animals has
:Hirioccurred -many times in.this theatre al-

“'Varlous environments and by all kinds.

of change.events,

though the causes and their signifi-
cance are not always well understaod.

« - For example, during the Permijan

period which occurred some
280,000,000 years ago, approximately

. half of the animal families on the Earth

had disappeared. These extinctions did
not occur all at ance, of course; this
period was approximately 50,000,000
years in length.

in the late Pleistocene {ice Age)a
similar major extinction occurred.
Many local North American mammals

.-Géheral concern about extinétion .-

Land Bridge immigra

! gratirig to this con-
tinent, is impucated in this extlnct_lon.

;diréctly cdused by man, and threatof
-extinction by man, 18 relatively recent,
it is anly within the-past few years that
we have gained an understanding of
our role in simplifying complex natural

communities and the ways in which .. . ) .
this leads to extermination of plants g
and animals.

{

't

. /

¥ 4 / /
h ._.-, . ( ) o '
)7 »3 -

the hypothetical eye color/temperature
problem in the sense that different
organisms use survival elements in
different ways. Some can adapt to
many conditions, others cannot.
However, this is not based on
preference but on the adaptabilily of
the species to evolutionary change.

3. Mystery Birds: A Real Problem

Two bird popuiations have been
selected for this activity. The following
chart gives some important
information about their life histories.

MYSTERY BIRDS

After reading the iife history
descriptions, each student should

record on the data sheet the species he

thinks is most abundant and soine
reasons for his cholce. Now tally the

information from the entire class, give
the number for each species along with

some of the major reasons for the
choices. Put this on the blackboard
before. discussing the following

questions:

1. Which environment seems more
stable to you? Which specles would
saem to demand a more stable

LIFE HISTORY CATEGORIES

SPECIES A

SPECIES B

1. Size

2. Range

3. Time to reach aduit-
hood

4. Lifespan of aduit
5. Food

6. Number of mates: pair
7. Size of breeding territory
8. Nesting habitat

8. Average young
produced/ pair each
year

Large
No. America

Smali

No. Amerlca,
Central America,
and northern
So. America

3-5 years 1 year

20-40 years 2-3 years

Fish and small insects and seeds
mammais

1 male: 1 female
Large

Large old trees

1 male;2-3 females
Small
Waetlands, grass-

or cliffs; lands, grain
large water fields or small
areas grains

1-2 3-4

envirenment? What reasons do you
have for your answers?

2. Which specles would seem less
tolerant of human disturbance? What
reasons do you have for your answer?

3. What do the feeding habits of the
organisms tell you about the
organism’s behavior, physical
appearance, its physiology, its habitat?

4. In what ways would human
activities Intrude an the behavior and
life requirements of each organism?
What are the reasons for your
answers?

5. Rank order, from most important to
least important, the environmental
changes which would most affect each
organism. (This list would be
generated In class.)

After discussing these questions,

determine if any students want to
change their choices.

Let's end the mystery.

Turn to the back page
for the names
of the mystery birds.




Although t
certainly a major concern, there are
numerous species of plants and :
animal$ classified as endangered in the

r‘nﬁy_;helF;indlw_.dﬁ\a‘l_s identify their
-* personal understanding and vaiues
~.goncerning this preblem.

Many of the following discussion
=7 - questions are intended to heip
s, Students better identify their-interests,
© concerns, attitudes and feelings about
-endangered species. Thus, these
questions are deliberately opea-ended
with no precise right or wrong
answers. These guestions may or may
not lead to extended discussion; when
interest wanes, it is time to move on.
Usually every student will want to
respond sometime during the
discussion. 1tis important that the
Questions do not become an interview.

- after the
 Investigation

if ?!ou are interested in more
information about endangered species,
contact:

Pubtic Information Department
National Audubon Society

950 Third Avenue

New York, N.Y. 10022

or one of the following regional Service
offices listed on the back page.

Mysterz‘sPeclas A: American Beald -
Eagle (Haliaeetus leucocephalus)

*Most of the remaining bald eagles
nest in Canada or Alaska. Some, but
notall, bald eagles migrate (if food is
readily available all year, they are
likely to remain near their nesting
region) and many of those that are
séen in the lower 48 states during the
winter months are migrants from
Canada. Only about 750 pairs still nest
south of the Canadian border."’

(The Endangered Bald Eagle, Public
information Department, National
Audubon Society, 950 Third Avenue,
New York, N.Y. 10022)

| Mystery Species B: Redwinged
Blackbird (Agelaius phoeniceus)

The redwinged blackbird, found
throughout North America may be the
most numerous breeding bird on the
Continent. Breeding pairs number in
the 10's of millions and in some parts

1 of the United States it is considered a
serious agricultural pest.

h thé éndangered bald éagie is  Ansiwers should be aceep

United States, The following questions. -

@ accepted ina
non-judgemental atmosphere. Often
additional ¢larifying questic vs related
to terms, meaning, assumptions,
implications, data.collection

- techniques, alternatives, etc. are often

very helpful in ieading to further
understanding.

it is important that students are not
forced to answer these questions but
are allowed to deal with them

- ‘according to their interests. .

L]

1. Which would you rather see? (Rank
order from first t2 last choice.)

&. eagle

b. deer

¢. moose

d. wolf

0. screech owl

What are the reasons for your choice?

o 2-."I-Ilow do.

2t can a person you
~about pratecting endanger

you fesl avout the hunting
of animals or man's\pqrpds’éa?

ragedo
rod pecior?

4. What should other people\dq to

protect endangered species? N

N,

5. Which of the followingdoyou

3. What can a person

believe to be most important? Rank - = -%%

them from most important to least
important.

a. Protecting endangered spacies NS
b. Finding acure for cancer \

¢. The manned space program
d. Developing ways to use sewage In
agricuiture

6. What living things do you care most
and least about? What are the reasons
for your choices? .
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for information

Many Service land areas provide
shelter, toilet facilities and limited
equipment for your use. For trip re-
servations and further information,
contact your local U.S. Fish and Wild-
life Service office or the following re-
gional Service offices:

Regiont: P.O.Box 3737
Portlanc, OR 97208
Region il P.O. Box 1306
. Albuquergue, NM 87103
Region It Federal Building

Ft. Snelling
Twin Cities, MN 55111

N

Sl

Region IV 17 Executive Pk. Dr. NE
Atlanta, GA 30329

RegionV  John W. McCormack Post
: Office and Courthouse
Boston, MA 02109
Region VI P.O. Box 25486

Denver Federal Center
Denver, CO 80225

Alaska Area Office
813 D Street
Anchorage, AK 99501

This Qutdour Classroom guide is one of
a series; others are available from your
local or regional Service repre-
sentative.



