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@® ntroduction R
On the fotlowing pages you will find a co]]ect1on of lessons
and activities that have been used stccessfully at the Environmental
_Learning Center located near Isabella, Minnesota. They employ a : - B
“variety of teaching strateg1es and involve a variety of disciplines.
Many of the 1essons aré highly: structured and include time sUggest1ons,
behavioral objectives and evaluation criteria. Others are jless
N structured and-are intended to prov1de a degree of f]ex1b111ty for the

| jnstructor. No matter which format is emp]oyedaaexper1ence has shown
that extensive pre-planning and organization -are the maJor .ingredients
in a successful res1dent learning program.

cThe activities 1ocated in this guide may be used exclusively when
designing a resident program or they may be modified to meet group .
Eeeds Many dther-activites are available from a variety of sources, e
nd range from the very structured People and Their Environment series to -
the broadly defined ES Lards. Both are listed in Appendix B. Persons
desiring assistance in selecting curriculum for environmental educat1on
are urged to contact the Env1ronmenta1 Learn1ng Center

an

* Many of the 1essons included 1n this booklet suggest the use of act1v1ty .
cards. Should you select these lessons for your group it will be. @
necessary to reproduce the card sample included with the,lesson in the *
. number that you will reggire. A student -notebook can serve.a similar,
. function njus enab]e the 'student to record othey aspects of the sessjop, g °

Equ1pment lists are 1nc1uded for each actijvity. The Center will provide, .
"whenever possible, the majority of the. non-expendable equipment needs of /
each group. The participants are always responsible for expendab]e Jtems ’ /

. such as pencils, paper, activity cards, paints and etc. It is recommended o
that a bit more than what seems tq be enough of the expendab]e mater1als -
be brought to- the Center. . .

¢ Equipment use must be” arranged for at least ten days prior to each groups
arrival at the Center. The equipment list should accompany the activity
schedule in order to insure that equipment and other facilities are available.
s Frequent]y more than one group will be using the Center at a g1ven time = _
resu1t1ng in the equipment inventory being shared. A .

There are .a number of aétivities that are norma]]y conducted at the Center
s which are not included with this activity guide. - The Center has two dozen
/ canoes with padd]es and life Jackets These can be used for activities
/ dealing with canoeing skills or in-conjunction with aquatic activities.
- Also available at the Center are dozens of pairs each of cross country skis

/ , and snowshoes which may be used.  As w1th all Center equipment it is
/ necessary to arrange for their use prior to arrival.
o ) o S
/ . »
/ | ,
/ . , . o v " :
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-~ SOUNDS - . Ty
& B . - ‘l\g
Many students are so used to.shutting out background neises that they
often do not hear any sounds when they first arrive at the Environmental
Learning Center other than those made by their classmates. The follow-
., ing activity s designed to.increase a.student's awareness of sounds
» cgfound him. ! ‘

-

-
. . . - .
» . a

Equipment - ' , T a7
Center Provides e " "You Provide o
Parabelic Receivers - Note paper

Cassette Tape Recorders Pencils = o
Clipboards ' o S

e

Procedure s ' : . R .

«
4

1. DemonstrateThow the tépe recorder and parabolic receivers. are used.

a

~ o - 2. Havé'the‘stﬁdents go outside and record:

a. Man-made noises.
b. Natural noises.

LN

, - ' . c._ Noises they cannot identify as man-made or
‘ . ‘ , natural. ’ -
x "~ NOTE: Have one student in each group write down-the tape number where = © BN

o

each sound begins. ' v ‘

3. Return to the starting locatiqn to pTay back and discuss the.
-~ sounds. o :

. .q ' o
Discussion v : -
*1. What was the most com%;n sound? o

® ¢
2. Were there more.man-yade or non-man-made sounds?

’
»

. 37 Were theré any unidentified sggyds? : //4
: 4. Where was the best place to-feco;d §aunds? ' T ' \w°‘
’ 5:: What similarities didtthé soynés have?. e ’ '_ L
6. What differe;cesvdid,fhe sounds have? . ' SR

- day? Why?

- . . " -~ N
e . . \ : .
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7. Would ydu expectmori/pr fewer sounds at,a different time of

K
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WINTER NATUREHUNT

¥

Things T6 See.

Buds oif a tree

" A feater

"Animal tracks

A bird

Snow-on jack pine branch

M

7

~

.
AN

A hole in a tree.

« -

Things To Smell

N L
Pine branches

- Snow

.

Thé air

Iﬁings Happening

An animal eating

A bird flying~

Icicles forming,

Birch bark = -,

The wind moving snow
- =%

Snow fai]ing off treeé

. '
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“Things To Feel

ThinQS‘;o'HEar

f’ - -
Wind' in the trees

Snow~fa11ing

Animals in the brush

Snow underfoot

Ice

———

Treéfbarkv |

. e

Rotten wood’

.. The wind

~-

~* Prickly plant .

L J




SPRTNG NATURE HUNT

Th1ng;\Jo See

openfng

~in a tree .

A‘Sﬁ%irre]
An insect \_

Ihings To Smell

. A tree

¢

. ?The soil

~

A f]owerf
01d 1ea(\les

G%een géﬁ%s‘\gk‘

Th1ngs Hagﬁen1ng

An“§p1ma1 eat1ng

A sp1der web with a bug in 1t

v

A fish swmmm1ng A
~

A squ1rre1 mov1ng someth1ng

% ﬂower b]oomﬂ ng

Nk e

“[
'\
1

Th1ngs To Hear

Co ;gwe 1eave de v
A t s un r foot

A squ1rre1
_ Wind-in. thg trees
The stream

v

' ,Thp rain faﬁ]1ng

Th1ngs To Fee]

'

Wet soil
Pr1ck1y p]ant
Rotten wood
The wind ;
Stream.water

. ___;L_ Tree bark |

\
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SUMMER NATURE' HUNT =

1

fhfngs T@ %?e
§Qr____;A’feathér o
Bunchberrig§. . -
__ - Abole in aftree'
o Abipd -

An.ant- .

- A butterigy' _ N ,
i;»f“ )

)

‘Things To Smell N l‘; .
. _:____QTd leaves h
The. sand g ‘
. ;_;___A ye%]ow_flqwer» bfz\,_ S
' ___;__A tree - h

Green grass - 'w

Things Happeﬁigg_ , L

'~ ____-An ant moving sémef%ing
A spider web with:a,bud in it
An animal eatingr '
A flower $1oomingJ 

9

A fish swimming -

! N "v' 4
r 4
‘Thingé-Tdyﬂear )
- A bee
e Wind in the trees

©_ Rain falling® -

A squirrel .

The streaﬁ

]
w‘)‘
L

'Thinbszo Fge1'

- Y

Wet soil - . .
* The wind .-
Rotten woodi_

) A moéduito bite

Prickly plant
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© FALL NATURE HUNT &~ -~ 7 oy . s

_Things To See ' o Things To Hear K

- S ‘ A feathefr : e o W1nd 1n the trees

. - " 1 B l-n’
- * . .

Fy g . A hole in a tree e Dry 1eaves underfoot g
B A yei]qw leaf o - : 3 ‘Shu1rrels chatter1ng ',f':; o

\\ ?v' ) : B ‘,‘ . A dyck s o S The Stream“ L S
: . ‘ e >, . ————— % . . . .

o . o . o . o L=
X . ' Trees of different*colorl _ . : — v e
o ) , . ————t— - : . ) ‘ - ¢ . ) , : , . .0 | : - B e
P o ' A squirrel- o . o T o L
EAR . v : . . : 0 o : :
< . [ ’ N Sy '
. . N - . . o e _ *
L ., . .Things To Smell ' . _ Th1ngs To Feel ~. ¢
; 3 L " ] . s . ‘ . ) . X
- Wet Teaves - Coe Wet 1eaves s
E . . ’ R . N ‘ s a . 3 ’ - -
: " t Dried flowers » o V»Prickly,plant ST, Yo
§ v ' “Brown grass , I ' _'The wind - -
s . , T O , — e |
S - A tree . - . . Tree bark o
‘ o . o " Stream water i
[ - " . o . s ! ’ . , ) .
\ ’ ' a . Coe - ° -
Th1ngs Happen1ng . ‘ o ¢
e 4 _ o .‘;
A leaf fa111ng O . e
. o An an1ma70eat1ng : IR .
A Squ1rre1 moving someth1ng . ) o o . e o

N Y i - . EL% » . -‘ .
?' A spider web with, a bug in it ) & , S S X

<

____;'Colorsthanging
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R \ HAKING AND TRYING_TQ PROVE WYPOTHESES = - Tt
' v : A hypothes1s is any tentat1Ve.assumpt1on which you are go1ng to. try e

to prove.', A hypothesis can usually be stdted in.a. simplé sentence,
i.€., "Moss only grows on_the north side of trees". To prove this,

)

- “ the student who'stated it would néed to go out and examine several .=, L
trees and see where the moss is growing.. He will- find out if his =~ '
hypothes1s 1$ Wrong, r1ght, or r1ght under some conditions.’ .
~ . Students may want to make hypotheses and then exchange them so* fn', AR S
. ’someone .else 1s prov1ng (or: d1sprov1ng) them. '
& N
D Equipment o R R o o O
. Center.Provides" : - //) - You~Provide P .,,3 :,‘ '
Q , - " The material for this wilf yary fromu._f' . &," o e |
: o . group to group, but please notify . e, '
’ ) ' us of what" Center equnpmentqyou w111 . ) ’ r
o need . ) ) :‘ . . . . "' ,5‘ 0'. ",_
.‘ ‘ A . . . v ) ‘: . '{ ‘, Y .
% T + ' . , 5 i o
' . : L . . ’ - . N L '_.'/.15_ . ) ‘.“ . -
‘ Procedure R v R ety
‘ R the c1assr'oom a week or-two pr'wr to. your depar‘ture for‘ 'the Center" |
- 1. Have the students list 'various hypotheses that they would Tike” .
. / to try to prove while at the ELC. - - o R
- o™ ,"2. See if some of .the hypotheses fall into the same catagory S0
A Ly students can work on-them ih small -groups. ;
0 . . ,3 . .
. o, .. " 37 Have the students determine” what” they . wou]d need to do to ¢
- - ) prove or d1sprove their hypotheses. :
., At the Center: . . X o
SR . 1. In the f1e1d prove or d1sprove the hypothes1s .‘f“ -
Discussion ; : , . i | [ "y f'f-, e -
1. Were youvable to,prove your hypothesis? Why or why rot? Lo )
. . % 4 v v / . ‘;‘ . !
N * ther Sample Hypotheses R
- ' o . . : " , |
1. Every ‘animal and p]ant except man has a we]] def1ned habitat. ' -t
& 2. AN organ1sms are 1nterdependent "> /- .
. ) : 3. The environment .is cbnstant]y chang/ing Vi ) T : - “ .
/ <
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‘_ . SKETCHING AND PAINTING ~ _ S ‘ h '

4 N o N - ‘ '.

- There are birds, bridges, trees,.Tékes, étreamé,krapiﬂs'and many ’ K
«+ +  other inspirations for. students < and teachers - who may want-to )
« . do charcoal, pen anqkjnk,or water color drawings. . .
- 7 : L M <. C . > . L e
Equipment : " R N IR .
o " You Provide - .

. Paper

o ~ Center Provides .
| * Charcoal o e

Clipboards :

S e _ S . /. Pen and Ink - Ce T
AR o /.. Mater Colors S : '
S D R G- |
o S T A ..
. R - A o
- &

v . Pick any site in the aréa'andéﬁioceed. '
R : T ANGETREEE v

3 1 .

°
3
-5
s
1

1 ,(;3 o ]
A "
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Ly 1
3 . . 4 N o
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WINTER PHOTOGRAPHY

Eguipment'

=T '
Center Provides - You-Provide
Cameras (Polaroid Square . . Film S
Shooter 2) _ : Adtnw1ty (Reproduced from .
~ Clipboards . ]‘ ° . - the sample that is attached
. . by " to this lesson) -
= ~ Pencils - o ‘
/ SR - a
Y -
Procedure :

R

" camer‘ S.

'i.ﬁ Have the part1c1pants gather’ for 1nstruct1on on the use of their
Quickly describe what a camera does: (It allows a
controlled amount of Tight into a light ‘tight box.

The focused

Tight strikes a- 11?ht sens1t1ve f11m wh1ch when' developed

creates a p1cture

Di%cuss why people take p1ctu§es

This Qou]d include record -

keeping, reporting, record1n§ of beauty, desire: to hold onto
f]eet1ng, temporary 1mages, etc

3. Have ‘a few peop]e tell about sdime good p1ctures they have seen ~

Talk about some of the o
What makes some more

and why ‘they thought they were good.
photographs the Center has on d1sp1ay
‘p]eas1ng than others?ﬁg- . Y

PR

4. Hand out the act1v1ty sheets and go'EGEF thelkinds of photos asked»v

Have the participants ever

. for o that everyone understands.
- %Lp1ctures Tike- th1s'Before?

5. ‘éend>%he part1c1pants outdOors and set~a t1me for the1r return <

-~

6. Upon the return of the students,_d1scuss the photographs.




WINTER PHOTOGRAPHY L
L3 .

W1nter can be ‘harsh and dead]y But winter is also a time of Seren1ty

and beéauty. Compose. your own picture with your camera revea11ng -naturée's ' ;‘i- I
artistic touch. N _ -0
o . Describe what you photographed. ‘ ' : - - _ g; .
- N - ‘ ‘: _ s . N K ‘.7"” +
N . V/ .
g Y " » . 8 /
L) ' . »
- X ¢ ¢ R

Dig down thn@ugh the snow and clear away a Six-inch square area of
ground. ' Photograph what you see.

_Was-there evidence that natute is reawaken1ng from her 1ong w1nter s o : .
s]eep? If S0, what? ‘ S

. : : A forest is dynam1c - constantly chang1ng Try to’capture “change” on
‘ fiTm. An example might be a plant recovering from a wound such as a
Tightning-struck tree. Possibly you might want to -photograph an example
of plant succession, or.new growth of vegetation, or the many changes
that snow brings to the forest.

What did you photograph and why?

v | @ *'

| L
Photograph something that arouses your curiosity, something you may not
under;ﬂand $r may want to.learn more about.
; _ a

What did you photograph and why?

,,‘ | . l. | '. -;" ' x“o | . .
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‘s

. M : . t ’ ’ | . ' ‘ ) - oy ‘
, ) ' Discussion. B e o ' : . L

‘:tq 1. Wthh hotographs were eas1est to “xake? . ‘° .
| 2. what p1ctures can be good w1thout beitg ieaut1fu]? o T
. . pq . 53( what th1ngs do you usually take p1ctures of? D1d ygu take any
‘“eg\\ .‘é,'- N -p1ctu§es that ,were.unlike any you ve ever taken (or seen) before’
. h\nnfi“ <4, Did you make any mistakes 1n your photographs- blurred images,

L ) ~ too dark, -too ®1ight? Can sOme-pf these m1stakes work FOR your_
T photograph? :

T ;:_ “~5. What makes w1hter photography d1fferent from- photography in other
) ‘ seasons? . _ -
' L NOTE = P]ease remember the fo]]ow1ng po1hts when u51ng the Po]aro1d
cameras N

~

1. DO NOT toss away the f11m packet. It has been found: that small -
‘ animals* eat this discarded ma%er}a] ‘which conta1ns a chem1ca] that

A ~is. deadly to wildlife. - s i : "?//j
[} ~ .
. e 2. 1f some of the developing chem1ca1 shou]d get on your hands ‘wash '
the exposed area immediately in water or snow. If not done, the o
‘ . - chemical can cause & sk1n burn.

. 3. MWork as a team w1th your partner ' Operating'these_cameras can,he
v . ~ difficult, so he]p each other out C o -

4. Remembe¥ to keep the co]d pack as warm as poss1b1e or your Po1aro1d
print will not develop. . .
/5. Be sure that ejther you or your partner has a watch ‘Remember:
. allow 90 peConds for your p1cture to deve]op 1n51de the co]d pack.

S o

R
S
~
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GROUP, COMMUNICATION: MAKING A CREATIVE {10LD
- f b o ’ y

I th1s act1v1ty each student will ‘contribute one item to a flat

" sculpture which, when finished, w111 reflect the thoughts of the

entire group. . o _ e Lo

' . ' ' _ ) !/ . . .
Equipment - o : X \ - L
Center Provides ‘ You Prov1@e | /
Leaves . o : . c1ayp or you can make a ded
Pine Cones . - in'thé sand at Flathorn Lake
Twigs ) . ;¥ - P¥aster of Paris v
Other items students p1ck -t o .

up to pyt in the sculpture o = -
: . oo e I O
m' ' , « ! BE ’ o

1. Tell the group tpat they are going to make 'a scu]pt%re that w111

represent the1r exper1ences at the Env1ronmenta1 Learn1ng Center

2. _Ask _each person to pick up ohe obJect that they fee] is represen—
tat;ve of the Center v o : .
- q . . i [ .
3.7'F1atten the clay or makewa flat, sha]]ow indentation -in the sand
* (The sand should be made to 1ook Tike an empty, flat cake pan.)"

4. -Have the students arrange the obJects in. the clay or sand. If.

you use clay, you may press objects into the clay and remove
them carefully so you have just an impript? If you use sand,

~ you will have to leave the object in the sand.

. 5. Cover the 1mpr1nts (clay) ar objects (sand) w1th p]aster of par1s.

6. When the plaster of paris is dry, cafefully lift it from the sand

or clay and examine the cast1ng Brush away any excess sand and
remove . all clay. _ . .

]

Drscuss1on

1. Why dld students choose obJects that they did?




R ‘ CREATIVE WRITING L . .
‘ . . ) ' _W‘ ‘ | ) . ;o | . . ‘ I . : \ ‘ .
) Asing things . in nature to provide ideas for stories. :
v R D
- ¢ - Eauipmege
ot .. Center- Provides o ‘ You Provide = - . .
: sc11pboards : . ' Paper I
- W, * o "~ . 'Pencits
(. ' - . . ‘.,. T ‘ 1 .0 oo
— ' Procedure o S SRR S N
| _fj . Have the students write an 1mag1nat1ve story or Tegend on‘
v 1. How the Poplar Tree Was SavedtFrom the Forest Fire,
N £ (You will find this tree in the burn drea) e
Lo 1 / ! Ol . .
: -t-g . 2. How the P1tcher Plant Got its Pitcher . . o
T * (Plants are Iocated in_the bog 100 feet south of dorm 3) ‘ ’ .
. © . 3. How thé Bent Birch Got That Way- o o
N o . .
\ i :What Happened to Me When I Ate the U1t1mate Pea at the ELC:
o " . 5. Follow some tracks in the snow and te11 a story about what -
. N "~ _~ happened to the ammal ‘that, made them. ;o
6. F1nd someth1ng we1rd in the forest and wr1te about it. *“;57 coma

(
7. “Look for. a cloud w1th an 1nterest1ng shape or p1cture and
2 - * write about it.

L I
LY

-

. ‘Make a display of the ch11dren s work in your dorm, ‘
. * in the classroom building or 1n the dining hall. Please consu]t
an ELC staff'person about available d1sp1ay sites.

o

-~

"‘, - Additiona] Procedure: » ' - - - £~y

o

Have the students draw- pictures of their stories.




B

2. Was the-resulting poem easy to’read when 1t was,f1n1shed?

> o o

N } :‘ o o P
S A W a
WRITING A GROUP POEM ' - . .
Ef ; ) | A : PR 4

quipment _ _ f o

Center Provides - o L You Provide . .
Clipboards o . Note Paper . .

E - : . Pencils ' :

Procedure

1. Have the group decide on a topic for a poem. (It is best if this

is a fa1r1y broad tépic, such as Nature )

- o

2. HaVe each person go odts1de and sit in-a d1fferent 1ocat1on and”
wr1te one phVase that conveys his fee11ng in that 1ocat1on

3 'After a spec1f1ed t1me, have, the students return to the start1ng
location. - _

L4

I . 7
- .
. s

Discussion Ve : - : :

a~ v - <

©

*

f<1ﬂ;'D1d people wrlte lots of different kinds of phrases, some humerous,

some serious, etc.?

\

4~3f‘*How is a group poem better than individual poems? worse than

- individual poems?

o

o

@ ° - ‘o e

o k4 4
- , $ =4
) ~
- 27
@
’v EER ’$
: 19
¢ .

g. List the phrases and have the students aékange them into a pdem.

o

¢

=

B




WaTRUT ‘ ‘

Haiku is a Japanese verse form that is noted for its simplicity.
The first line has five syllables, the second has seven,-and -~
the third has five. A complete thought about an object yr idea
should be expressed by this seventeen-syllable structure.

e~
[y

o
LR

Equipment - S | o i
Center Provides . You Provide "

Clipboards - - . Note Paper
. ‘ . ‘ Pencil

a

o

Procedure

L3

1. | Make sure the stydents have a clgar understanding of how to
. write haiku. Perhaps have them

2./ 'Have the studehts‘writefhéikd that conveys their thoughts
~or impressions. of something that intrigues them. . v
* - : . N ’

xperiment in the classroom.
! before coming t7 the -ELC. Voe o,




L OICINQUAIN.VERSE e B B

C1nqua1n is a S1mpqe verse form of five lines. It is excellent for

. . L
° o .

- » vocabulary work as wel] as for reviewing or 1earn1ng the. parts of
‘ speech : , S 4 : -
* . . L4 . ’ ’ & ’ LI ! 'ab- .
’ 1 Eghigment - _ ‘ . YA ‘ I < |
E @ ‘j - » S " .
- . Center Provides . You Prov1de
Clipboards o " Paper .

Pethl . L
;—, : ‘ | ) E . 7 ) » ‘ | . . ) ‘ 4 '\
. Procedure o ) t SR
e ‘ "It may be best to introduce c1nqua1n in the’ c]assroom pr1or to your N -
' ELC visit. C1nqua1n follows this form: : R s

\ .f.;
t \ £

1 ‘The f1rst 11ne is "a noun that serves as the t1t1e of the verse

2 The second \1ne~1s two adJect1ves that enhahce the noun. -
. 3. The th1rd Tine is three verbs that describe’ aet1on of the noun. h4u  j; :
ot 4. .The fourth 11ne is four.adverbs that . enhancé ¢ e verb. ,
. _ \ 35. ¥he fifth line is a noun °that deScmptwely res ates the t1t1e |

i
|

A samp]e“vehée ist  Trees .
. ' N Tall, stra1ght ‘ :
) ' Swaying, bend1ng, tower]ng

/ Pines -
[y o o
\\\ T . }
& . . .
u‘ ".........,*_ .
! A
, \ 14
\
\ o - '
o | : ‘“
' 31 -
v v L}
1
. L P _
\-\ .~ . ¥
\‘\ 3
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oW BIG 15 AN ACRE?

We read that a- state or county has a g1ven number of peop]e per
. ;squyre ‘mile, or per square acre, but we often have trouble visualizing-’
. rth1s un]ess we have actua]]y seen a well- def1ned\square m11e or acre - ‘ .

;_, B (. : A . i s
o : . N . : v - s
¢ . - & e cL .
. L3

Egu1pment : : T k . S o
. - ‘ = B . A éx . B
/ Center Prov1des o .~ You Provide . R T .
- 4 Clipboards, © Note Paper' L '
;o 100' Tape Measures (0pt1ona1) “.Pencils '

o’ a . i C o e

1. Ask the;students if tbey th1nk they\can mark the Boundar1es of o v 5
- .an acre’of ‘land. You may have them do this near the dorms or R
E on- the - baseba]] fte]d west of the dorms e, N - " s

2. After the studentsrd1scuss what they th1nk the size of an acre
is, ask if anyone knows what - the actual Tength and ‘width of an

%i - acre is if it is square. NOTE:” An acre has 43,560 square feet, '
' “and if square, each s1de is just over 208 feet" - , ﬁ'

3 4 { ’
\ Sv . 3. Using the tape measune, or pac1ng have the students mark off one
_‘ P ~acre. (One student can 'stand at each corner, or some other s1mp1e
C marking system can %f used )

N S

4. Mark off acres that have other shapes: 0

D1scuss1on )

1. Do the students th1nk thilk an acre 15 a b1g or a 11tt1e p1ece of"

land? ‘ a . S

e e 2."Is an-acre more or 1ess land ﬁhan they first thought?--a\

3. If'an acre of Jand costs $14 000 how much would it cost to s : fx'
"* purchase the field where/you did the exper1ment? ) S

4. Have the students stand w1th1n one acre. " Do they fee] crowded? .
How many students céh be: added tq the acre before they fee] crowded7 s

’




- MAKING A MAP : - i .
- il ﬁ This activity is designeﬁ to.intrbduce'studentsEto the'triahgd ation -
method-of map- making. The first maps that wereiproduced with any degree
_ @ of agcuracy were done in this method. S A - '
* - Students‘will, become.acquainted with basic ‘trigonometric concgpts
; i» utilized 'in map making, as well as produ%e @ map whish_can be\used
~ ‘for recording data relative to the lake mapped. o
o ; : ‘ . AT s !
N ! . , »‘é‘. T S IR . ﬁ
L ~ Equipment o - - L g
s Pl ; - . . o LT . - - N °
- Center Provides. © - ' . YogProvide '
o Map Boards with Tripods 2 Pencils .« , .
‘. & Midade Sighters ° , . Paper - . . o SR
-7 Compasses: ... P s - . Tape R , L £ .
C Rmulerse. o, .. T, One Pin- - . AR i '
. ., 100* Lengths of String . = . o " > » S
7 Marker Flags = -~ - .- . . S : . SR .
Procedure . - .
Students»are'to take equipment to one of ‘the area }akes.~’E]athorn
and Fishfry are the two which are most "mapable" due to’ the Tack of .~
_bays ‘and coves. The materials will be available in packages, with one
of-each necessary piece located in a packsack assigned to.each team of .
students. - - ' T ' -

1. Instruct the studehtgvto blace the orange flagged markers at / -
prominent points around the lake. Extremes in the shore line .-
should be the first to receive markers.’ . >

~

‘ \\\\ i s . ox - o
x X xR
! X [V . L - .

DIAGRAM 1

X0 ~
. ‘ b4
- X \
1 . A X
X X
. v x
X \
b'd X . b4
X v
p AN

X = Designates orange ymrker flags

-~




" " 2. When the marker- flags are placed, determine a point from which to/ :
- make your first set of sightings. This shall be considered "Point A"
/., and should be located in-a-spot where all or most of the marketrs

‘ ~can be seen. (See "A" on Diagram 1.) Using the adjusting mechanisms
oﬁAt?e tripod, and the Jlevel Tocated on the map beard, make the board
Tevel. , - .- g e o '

3. After the board is. Tevel,; tape the map sheet inc]uﬁéd With the kit
to the.board and, with the compass, determife north, drawing-a line
to indicate, the direction on the map sheet. ‘. =+~ T

i -@.'“You hre‘hbW'readyftoAbegin constructiné jQur'mab.‘ StjEk-tgejbih
| b into the paper ‘and board at'a spot which corresponds to your -,
- .- '. - location.6n ‘the lake. This should be similar to A" in Diagram 1.

Center the alidade on the pin and .sight through the alidade to one - ) v"

of the mdrkers. .When this is done, mark a dot with a‘pencil.at the .-
oL end of the alidade opposite the pin.. Lraw a line from the pin to '
fod the mark, and label the 1line 1A, and go on around the lake, ‘shooting
{;».A lines to each of the markers, until all are done. (Sée Diagramss ]
. ‘ and 11.) . . P Ce o W .
: 5. When you have sighted all of the visible markers on the lake, sénd . -
RN a person off with one end of the 100' string while holding one end "
“\x ~on the pin at "Point-A". Be sure that tde direction does, not con- .-
. )} flict with one of the sighting lines from "Point A*.. & - - T

/. 6. When 100' is reached, pull the string fight over the pin, sight _
- with the alidade to the person holding the string and place an "X"
on the map. Draw a line from "Point A" to "Point X". -Measure™ -
one inch from "A"- on the line,.and label this "Point B". You will
have determined your map scale to be 1" equaling 100'. See Diagram 11.

T
]

DIAGRAM 11 v

gz



“r . -

© 7. Now, sighting from "Point B", go through the same procedure ag}in,
. drawing lines from "Point B!/Out to-the markers. Your-map will

o= look Tike the map below when you have completed the top half-of

. "B“ sightings..~ BE: SURE AND MARK ALL OF THE “g" LINES,AS “"B1", . . =+ -
"B2" AND SO ON. DO THIS WITH "A" SIGHTINGS ALSO. SN L T :

‘ L S

LY . >
AN C . » ’ ‘ . " ' ¢

DIAGRAM 111

- Lo T > v . ‘ o
. .« .F 8 " When “A" and "B" have been completed (it will not be nearly .as

: s e -crowded as Diagram 111) draw the shoreline of the lake through
- .. the points where "A1" and "B1" intersect, to the point where - .
. .."A2" and "B2" intersect, and so on until the outline is completed:
. " “The northwest corner of the above lake is cgmp]eted; ' -
’ Upon completion, the finished map may be used for recording data
. gathered about the lake or about. the land around the lake. Ask the

students where, ar how -else, this triangulation method could be used.

- - o ) . : i IS
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. o DETERMPNING CHAﬁACTERISTICS _OF'THE LITTLE ISABELLA: RIVER' FROM“A :MAP o
The Little Isabe]la R1ver is one of two main tr1butar1es to F]athorn

‘ Laké. The headwaters of this stream begin to tfe east, near the’ town

. of Isabella. The Little Isabella is typical of the region:as it beglns
in_a bog area, meanders slowly through- the lowlands, and terminates in
a lake-chain system This river and lake systemdrains into Lake Super1or

_ If oner were to traverse the 1enqth of the Little Isahella, a varlety

of vegetat1on wou3l be seen. D

_

R Eguighent o | A T .
= . Center Provides A You Provide | . o
‘Isabella Quadrangle Maps A Pencils T
= C11pboards_ - _ S 3; Notepaper or Activity Cards ...

' Pr0cedure e \, L S " .

) _ - 1. Divide each group 1nfo teams ' G1ve each team a map and Act1v1ty _
T Card A. Allow the groups about 20 m1nutes to complete the activity.
‘ - .. Assist w1th suggestions only after 10 minutes of 1nvest1gatuag'and )
/. if it 1s apparent that the group is not gett1ng anywhere K

5 B 2. VWhen the teams have comp]eted ACt]VTty A, br1ng them back together
. - ‘as.a group. Us1ng a blackboard o# chart paper, write down all of

e wo : their observat1ons and 1nrerences “Permit t1me for discussion of
each v _ N '

o ‘ - 3. If you are to terminate your river studies w1th this act1v1ty,

: . summarize the types of things that can be learned frem & topo
sheet. If you are going. to do another river activity, use those
observations and 1nferences to prépare the students for the next
exper1ence .

’ . o ) o . PRV f%d‘/\& wt;&
! s

ey o "
-
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-~ DETERMINING CHARACTERFSTICS_OF THE LITTLE.ISABELLA?RIVER FROM A MAP

ACTIVITY A: Look at the map of the Little Isabella River.. Write down
everything you can tell about the-river just by looking at the map.
. - These are things you can observe just by looking at the map. Write
o in as "observation". = B S _ :

A

OBSERVATIONS - \

L -

ﬂ. .

chs' )
The ‘second part of this'task involves inference. An inference is somethiné:,
. you know from past experience. .:You probably saw the river when you arrived
. in camp. You know what many characteristics of the area are. Write down . .
; as many things as you can which you can't tell by looking at the map, but

_which you can infer because of knowledge you already have. One is done.
. |INFERENCES _ |
j | There are pre#ably trout in the river..




. . ’ , . o » \N

‘ ~ MAPPING THE CROSS SECTION, OF A STREAM | o B

. -A profile of the Little Isabella River, or other stream, may help
- you discuss temperature, velocity, and types of aquatic life in
» the stream. . Co : ‘

. R . L e \
) ’ ) ) . 2 o
i " Equipment L ‘. , R
' Center Provides .~ You Provide A S
Meter Sticks - String (About 50 ft.)
: *  Clipboards “Pencils
| ' T Paper
e - , vProcedure
e & : ) .~

1. Securely suspend a string across' the stream.

2.3 At regular intervals, such as every 6 %nches,‘record the
" depth of the water, type of bottom material and type of
vegetation. Possible symbols for recording bottom type are:
[} § °

R Bedrockﬂ |

Py L]

o ,—Mudor Silt == _
: ///ﬂRubb1e~(1arge rocks) QTS ' S .
‘ : © Gravel *==*So55? : . e
: : Fallen Logs &S ‘ .
3. When the data has been obtained; use a smaller scale to record
the data in your notebook. : S .
. Discussion
1. Why is 1t necessary to make your measurements at regh]ar intervalg? ' .

2. Do you think the bottom of the streamywill change in the future?

" Adapted from: William A. Andrews (ed) A Guide to the Study of . -
Freshwater Ecology, Prentice-Hall, Inc. Englewood1C1iffs; N.J. 1974 -
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STUDYING AND MAPPING A ROCK - e

.
14

Rocks often have wmosses, lichens and even trees growing on them. At
the ELC it is possiblé to find many large rocks suited for this study
near the trail that goes around Flathorn Lake. Perhaps the two best
locations for this are the far side (north) of Flathorn Lake and near
the outlet of Flathorn. e ' . ,

Equipment |

Center Providés | You Provide
Trowels : - Note Paper
Soil Test Kit Pencils
«Plastic Collecting Jars . - ' ' K
Tape Measures ! . _ . . L
Soil Thermometer - . : ) - [
Compass ) 3 . : ' ' ‘
Clipboards

+

Procedure - . * ‘ I '

1. Observe the overall vegetation pattern on the rock. Put a
north-south axis on your paper. Draw a map of the surface of
the rock showing the location and shape of each major patch of
vegetation. = | L. '

2. If possible, identify the common vegetation on the rock. You
' may want to collect a few small samples to identify bBack at the
Center. If you do this, on. your map you may want to put “"species A",
"species B" etc., and Tabel the samples the same way until they
are identified. Use caution in collecting the samples; some of °
the 1lichen and mosses have taken hundreds of years to establish
a’feoting on the rock, so please don't remove them all 'in one swoop. -

\

3. Look for .evidence of competition between species.

Look for evidence of symbiotjcke!a;iqnshipsbétween plants.
5. Examine the soil around the-rock. Does it have the same pH as, BN
the soil on the rock?: - - , .

6. Examine the soil on the rock where the species grow. (Again,
please take a very small sample.because it has taken years for
the soil to build up on the_rock.) : -

7: Lbok for inbertepraies 1%ving on the rock and in the plants
growing on the rock. Do they have a special niche on the rock?

[y




Discussion ) _ : o

1. Is there one s1de of the rock that has wore plant growth?

. . v
4

2. Dees one s1de of the rock appear to have more moisture than the
other? A
. 3. Can you use your map, or a friend's map to irake comparisons with . >
_ - otheér rocks and predwct1ons of where” you would find a certain k1nd '
° . of plant growing? . : .
: — - 4. 'Is there any way to determine how 1ang the plants have been
.. : _ grOW1ng on the rock? why or why not? - ‘ ) E .
. . ) ) . Lt
Adapted from: William A. Andrewé (ed) A Guide to the Study of ; Co
Terrestrial Ecology, Prentice Hall, Englewood C1iffs, N.J. 1974 . o -
» . ‘. -p | . ‘\ | - » : @ . - ) -
| i ‘A\:S . .
E ; . . X .
- . o
. o . j
' ) ' > .
U ‘ : . ‘ ’,“'f" .
3 X ’ , L 4, : 9 ' =
0 A ’ : ;
a a &
b néc_, ” ® n' ¢ c' e
m: A ’ 3 ’ % . ’ ’ ."7.. o
X . , 5 -D v )‘) ‘-f,' )
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INVESTIGATING AN ARM-CIRCLE OF THE EARTH'S SURFACE

‘ ‘ . o .
‘. . ' . & . ©
o . ] ' ) @ @ . .

... % Eduipment, - <« '
Center Provides - , . You Provide
Clipboards T Paper
¥ - " Cameras (Polaroid Square - ~ Pencils, Markers or
| N -~ Shooter 2) , . Other Media . . . [
o - Tape Recorders v Film. o . s
| o T o Y ’ e o]
i ) ’ - g} N ; REEE - L
Procedure 3 )
. @ 1. Tell the groupdfhey are go1ng/to 1ook close]y at smal] sections

;o;;the earth's surface " .

- 2. ,Take the grg for a waJk a]ong the “edges“ o?’the ELC - a]ong

o the edge of cleared area, along the watery edges and the .
o ARV boggy edges. Whjle you_are‘wa]king, have the students look for
e a place where they would like to do their investigation. Encourage :
the students to choose a variety of sites but withﬁnca reasonab]y ' .t

Lo ST close area. S - )

~ 3. Have each student p1ck a 1ocat1on that is approx1mate1y 6 feet by .
6 feet. This will be his stydy site for the remainder of the R " ae
lesson. . ;

ﬁ . « . -4. Have everyone map his s1'te‘. Prom1nent rocks, trees, f]owers and ,

' ' other ground phenomenon should be included. An appropriate scale . -
should, be included. The maps can be s1mp1e or* elaborate.

. 5. . Have everyone catalogue d1ffere§t kinds of p]ants growing in the
site. They should be adequate1y described in case a later positive |
. identification is desired. Except in very barren areas, everyone
_should have-at'least five plants..
6. Try doing a cross-section of the site showing. the height relation- .
L ;h1ps of the plants that have been 1isted. Follow a scale to keep _ .
the cross- -section accurate. If time permits, try another cross- . :
section at right angles ‘to the first. What do the cross-sections
show better than the map does?

7. D1d some people “Find* many d1f¥eren.t kinds of plants? Were their y
places different from those where people found only a few varieties?
In ‘what way?

- _ ? 8. Did anything seem to be 1iving in your area? Insects, shrews, K

ot ) mice, something bigger? Was there evidence (droppings, footprints)
= B that an animal had been there? Why do you_th1nk he came thirough
there7 ‘ _ et

9. ,t‘ghanges occurred in the s1te while you were there7 "Light?
- Wind?' Things coming and going? , . '

a °

- 47




‘2. Was your site

3., How did the s

3

10. How did your presence “change the site? Footpr1nts? Moved objects?

Something left behind? Frightened creatures? (Plants?) Did you
help distribute seeds, create a more difficult environment for .
the growth of a Jiving plant, make a new place for something to

"~ “grow? Did you do anything t6 the site on purpose, or were any .

changes you made acc1denta1?

.
[8)

11. Is the sité better or worse for your presence? Or just the same?

-

12. By fow - eVeryone should have seen someth1ng alive and mov1ng in

his drea. Living creatures should be noted, possibly” drawn, and
“their. movements through the area charted on the map and/or cross-
sect1ons _

13, What is- be1ng heard at the site? Wind? Insects? D1stant'trees?
Make a.recording of the different sounds in.your site. Try record-
ing all the sounds during a three minute- period, Whether or not
they seem important. They help to describe your area. :

14. Have the participants spend a t1me at their site after they've
recorded and mapped it. Have them watch for changes such as the
wind moving the plants around the entry or departure of Sma]l
‘living things, etc.

15. If there is time, have everyone write a description or.story . o
about ‘his s1te, ~imagination permwtted This might be done as
a follow-up in the classroom. "

16._Share theymaps, charts and otherzmaterial. Locate everyona's
site on. a map- of the Center grounds. Who chose which site where?

Discussion - . -

1, . Is it easy or hard’to se1ect a site? What criteria do you use'in

- site selection? What made the place you chgse attractive to you
in the first\ place? Did you 1ike it better or worse after .you: got
to know it? Yow do people choose p]aces to do th1ngs, have *things,
be th1ngs? ol .

e ' _—

circle or a sphere? Did you dig into it a 1ittle?

Did yow\think f_overhanging trees and branches?

and ofher weather affect your site while you were -
at it? 3 : o ‘

4. Did you notice where the shadows and sunny spots were on your S1te?
What was/the brightest p1ace? What was the darkest?

5. Was therE_anyth1ng Spec1aL about the lightest places and darkest

places? .
, 6. .Were there lots -of ;$§nts;or just a few? Why do you supposegthat .
" was? . . - .

§

o @



o o l

. NOTE: Th1s activity may become qu1te e]aborate and ‘is suitable for :
' . - all age groups, depending on-the analyti¢ powers brought to it. Students -
. /who've done soil tests, insect identification and micro-climate studies
can apply these and other experiments th their sites. A foTllow-up visit
to the sites,a day, week, month or year 1ater cou]d be va1uab1e to
demonstnate change and trans1t1on
-NOTE P]ease ‘remember the fo]]ow1ng po1nts when using the Po]aro1d
cameras
* v Q B -
vou o 1. . DO NOT toss away the film packet. It .has been found that small.
animals eat this discarded material which conta1ns a chem1ca1

. e . that is deadly to wildlife. _ .
o 7 ‘ ) “a ; »
2. 1f some of the deve10p1ng chem1ca1 should get on your hands, wash - /
‘ the exposed area immediately in water or snow. If not done, the : ;>V
. chemical can cause a skin burn. : _ . \ )
" Work as a team w1th your partner 0perat1ng these cameras can - =
-be difficult, so- he]p each other out W’ *

| 4, .REMEMBER to keep the co]d pack as warm as p9551b1e, or your Po]ar01g
print will not deve]op

. b. Be sure that e1ther you or your partnér has a watch Remember:

R i _ allow 90-seconds for your picture. to develop inside the cold <
e _ - pack. . - . _ .
. o8 ,-
@ S <p ° S ) 4 \\
\ _
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INCREASING AWARENESS OF WEATHER PHENOMENA

» ! . L
. “ . 4
. . * . .
/ - A . r
7 . - - .
. A . . - . .~ . ..
. - - . . .

e o Equipment . - e
' ~ Center Provides ~ - = . You Provide B
S _ _ Clipboards ' ' Unlined Paper , , ‘
: _ Cassette Tape Recorders L. Writing and Drawing Too]s ' N
“Thermometers (Optional) . . Blindfolds o '
o » B Procedure "
. g , 1. Tell the students that they will be going outdoors to feel the e
N ; weather and make a log of it ‘using only their senses. Make sure , .
SR N everyone Kknows hat a log is. . ¥ ' e~
. : T~ ’ ' ' o

2. Once outdoors, b11ndfold the 1nd1v1duals and lead them to various
’ points around -the education bU11d1ng Put people in protected
places, open places and near exhaust vents or anywhere they will
not1ce different weather cond Sggns.
r

: " 3. G1ve everyone a short time to t out 'his 1mpress1ons, asking
o ' each-one to notice the heat or cold the feels, the wind d1rect1on‘
.+ and the mo1sture in the air. BN ’ -

4. Circulate among, ‘the participants @nd record the1r 1mpress1ons W1th

the cassette recorder o | . "1»}~1 T
- ’ ‘5. Return. indoors and 11sten to some of the observat1ons How did N
» v different people perce1ve the weather? :
' ~ - Discussion

. - :
‘ 1. What d1fferent weather phenomena affect peop]e most? Temperature?
© . " Precipitation? .

J; : 3 2. What weather events do peop]e most remember in the1r 11ves? Are
' severe weather forms most memorable? » ,

3. Are the part1C1pants conscious of the "weather“ created indoors by
- man? Is this properly called weather,/or should it be called
. someth1ng else? Does anyone not1ce the 1ndoor weather very much?

4. ..How conscious of the1r envrrqnment (i.e. nearby walls, .ground cover,
" etc.) were the blindfolded participants?  How did thlr positions,
, affect their observations? A

by

5. q?at is a "nice" day? A “nasty"adai? ‘ ' o b




~ Equipment

2. Which kinds of clouds are easiest t0 draw?

CLOUD OBSERVATION (DRAWING)

T a
o

— o .. v R
Center Provides * You Provide

€Tipboards - _ a " Drawing Media (Many Colors But

c .

Not Black, White or Gray)
Paper ' B

Procedute | é{

1. Select a’day with clouds. Totally ovércaSt'days, fngyvdays and
- days with only thin wisps of.clouds are most challenging. Fluffy
cumulus cloud%wgre just too easy. - . o
2. Provide students with éaper and a variety’of drawing media. -With-
_hold gray, black and white media to encourage closer color observa-

tion. ) [

3. “Go outdoors to an area whére the students can comfotf@b]&_sit.and

see a good deal of sky. . . o . ’

@

4, Have each person select a cloud and draw it. Ask them to make their
pictures tell a story. -They could show the movement. of.the cloud, .
the changes it goes through and so on. Arrows, overlaps and cartoon-
type panels are .possible devices to show the cloud actions but each

~ person: should be allowed to discover. his own method of describing
" the changes. ./ .. 07 )

5. If some finish early, have them draw the sky (cloud) that is in
the place where they.saw the first cloud they drew. They might
also develop short stories about their clouds. _

6. when_eberyone is. done énd satisfied with his drawing, compare
the clouds_to,ones on a weather chart to find.out just what kind
‘they are. ' ' ' e o

7. Share the drawings. °

Discussion
P ]

1. What ‘is so hard about drawing clouds?

-

3. Were there many kinds of clouds to .choose from or just one kind
of cloud on this day? How are the different clouds distinguished
from each other? Shape? Color? Height? .

. -
°

4. Were there different clouds moving in different directions? What

does that seem to indicdte? - o . ' .

55




S

5 Did the c]ouds seem, to be 1ncreas1ng or decreas1ng wh11e you were

drawing? - ‘ v B
Lo : ’ "y
R "~ 6." ‘Where did the cloud come from before it was drawn? 1Is it -inters,
- acting with the clouds around it? With the ]and be]ow it?
":;(/ﬁ\ 7. When have you seen’ c]ouds 1ike this before? What k1nd of weather
‘ ~ .was there then? g , : , v




© LOGGING A STORM . . e

Egu1gment _

Center Provides . . - . You Prov1de RS
. Cameras (Polaroid Square .~ Film i e
, Shooter 2) . S+ - Paper T o L
- Clipboards - S Pencils. - I L
; Thérmometers ' ) e _ . L S
Tape Recorders - o e B B
Procedure _— L S
o e T De ermine . that a storm is com1ng Falling barometer, thlcken1ng .
e - -¢louds and’ easterly winds indicate an approaching storm center f-'
S o Listen for Severe weather forecasts on the radio and.TV.. “The - e
. o best time for logging storms is from fall through mid-Spring. ? o
o © - " It is during the colder months that storms are best organTZed
~most predictable and last .ungest : ,
- 2. Determ1ne what should be in the log. Th1ngs to 1nc1ude m1ght be
temperature, wind directjon and speed, barometric. pressure,~sky
, cover, precipitation, wisibility and any other phenomena the
y ~participants may wantﬁto 1nc1udeq o . =
' Tt 3. Determ1ne ‘when and how read1ngSwshou1d be taken. Some read1ngs' ,
‘ : may be taken from the Center's weather 1nstruments others should
' ' - -be gathered with the senses. - , T :
4. Make»the,record1ngs, Use a é§r1ety of med1a bes1des a s1mple o o
chart. Try photographing thé gathering clouds and falling .
A recipitation to iiiustrate the chart. Tape record the rain or
snow and wind -through the forest 'If you'te logging a snowstorm,
: Fry photograph1ng the rising de of snow and grow1ng drifts. .
: . 5. Try to hote wh n prec1p1tat1on,beg1ns and ends, when the w1nd S
. ' - shifts (E'or NE to N or NW, especially) and changes'1n the
- d1rect1cn of barometr1c pressure..
. 6,"Arrange for cont1nued 1ogg1ng after hours o .l~i - o
7. If a péak 1n "the storm -is sensed part1c1pants shou‘- <11 go T L ”gf

outside and exgerience it. Many ﬁgoo1e have not felt the
fu]] force of severe weather agaifist their bodies. '

8. _,When the storm is over, d1sp1ax and evaluate %he data. - -

- .Dtscuss1on v ’ A
: o 1{ Could a beginning and end of the storm be determ1ned7 W1th.what L ‘
v, : : _ cr1ter1a? . S : o ’ ¢

5 F,




P,

P

”f,storms may suggest patterns

'wNote O0f course it is 1mposs1b1e to schedu]e this act1v1ty, we .
just cannot gudrantee a storm for you, but. it is an exce]]ent ' e

[P

N .- »,. [y ) c. - .
S 3 - - .
. 'f i N | 2 . . 9;‘_'

J’Compare the twme of h1ghest ‘and ‘lowest w1nds, Towest barometer

readings, greatest precipitationsand sudden temperaturg changes.
Do these phenomena 1nterre]ate? How? Logg1ng of additional

% 9

‘Will the logging of storms increase the participants’ ab1]1ty to o \,’7"

forecast the act1v1t1es,of future. storms? How?

i

1How cou]d you log a per1od of fa1r weather?

act1v1ty to have ready in case a storm appears while you are-

- L

Precaut1on when using a Polaro1d p]ease remember the fotiow1ng ’-.f ;?-;

1.

,;2’

3.

4.

po1nts . o _ o R S

DO NOT toss away the film packet ‘It has been fouhd'that small
animals eat this discarded material wh1ch conta1ns a chem1ca]
that is deadly to W1]d11fe . :

I some of the developing chemical shou]d get on your hands, b
wash the exposed area immediately in water or snow. If not _ﬁF
done, the chemical can cause a skin burn.’ - SRR A
s S “#,; o
WOrk as a team with your partner. 0perat1ng these cameras can L
be d1ff1cu1t,wso he]p each other out S R

Remember to. keep the cold pack as warm as poss1b1e, or your i
Po]aro1d print will not deve]op :

* Be suré. that either you or your partner has a watch, Renember: ij';*
allow 90 seconds for your picture .to deve]op 1ns1de the cold :

pack. »' X




-

WINTER: MICROCLIMATES

LI

Most students are aware that at temperatures above 0° C (32F),
precipitation falls in the form of rain and below-that point
it is snow. But.what is the temperature of sndw the ground
under the snow and the air in winter? ‘

-
b -

N . ¥ .. nﬂ : ‘ .
Equipment ; | o : BAPECN
Center Provides - = * You Provide
Thermometers - ,* -~ - Note Paper
Clipboards ~ * .- . - - Penci1iy ) %ﬁ' .

Meter Sticks = e

Procedure

e e ——— T - ¢

1. 1In a sunny Tocation, take the air temperature 25cm, 50cm, 75cm
> and one meter above the snow. i

2. Take the temperature on the surface of the snow., o ’;:rk
: : 7 .
3. Take the temperature at regular 1ntervals between thevsurface
- of. the snow and the ground

4. Take the ground temperature
5. If possible, take the temperature a few cm be]ow ground

Precautions: Ask the students how they'can take the temperature
- below the snow without disturbing that lTocation and causing a
resultant change in temperature. They should make as small a
hole as possible to place the thermometer in and try to keep the
sensitive area of the thermometer in the shade. . Perhaps they can
+dig a small heie and then.insert the thermometer into the snow in

the side °£\EEE/EQLQ

Discussion
) 1. Where was theftemperature the warmest? S :; - Te

| 2. Where was the.temperature the coolest? - |
3. What was the average temperature? ) N e
4, Why do you th1nk tne temperature was warmer or coo]er in the snow? .
5. How do you think the temperature var1at1ons under the snow affect |

- p]ant and animal life? E

. " 59







OBSERVING THE SNOW ENVIRONMENT

Snow effects different things in different ways. - Walking through'the -
snow can be a joy,: espec1a]1y if the walk is ufhurried and time. is
taken to observe the snow in many different locations. This act1v1ty
is a good.one to combine w1th an orientation to the Center.

-

. o . ) . [

Equipment ; o o Ce . o
Center Provides . !gg_P?ovide - “
Clipboards o Pencils o \ ,

Note Paper

Procedure . : A ?;\

As you- show your students around the Center and F]athorn Lake to

acquaint them with the. area they will be studying the next few,days,

“‘the following questions may help them sharpen their observation skills

and set the mood for the week. D e

1. what did you notice about the snow around the base of large trees? _

- 2. Does the snow appear, to be the same debthleéerywhené? i
3. What theeé\have been'affected fost by the snow? | »
4.. what trees have been affected 1east by the snow? | :
5. What effect has he snow had on the lake?  On the stream?

6. Which way.dia téz 1ast-snowfa]] come from? - " '

°

NOTE: Other activities that relate to this are: Observing and

recording animal habits; measuring and recording snow characteristics;.
verifying predictions; determining the water content of “snow; commun1cat1ng
fee]1ngs, ,awareness and. va]ues about snow.

w

d

-




o

'Each snowflake has a different shape. Some aré circular, some are star- . -

Equiprent

e

. EXAMINING SNOWFLAKES -~ . , L

shaped, some are conical and some are round. This activity
is designed to get students to examine several snowflakes - : .
carefu]]y to determine how many d1fferent shapes they can f1nd : ‘ !

.

Center Provides S ' , You Provide - : | S ;
1ipboards - o .BTack Construction Paper o C
Hand -Lenses r - Pencils . - o ]
‘Meter Sticks® - e - . ' Note Paper ‘ o ST
Procedure ‘ | |
' 1, Short]y‘before ‘the:® lesson beg1ns, place the b]ack construct1on - o
. , paper:? outs1de so. it will be coo]. I o T
2. Have each student p1ace one or two snowf]akes on his black paper. ;
. This niay rqqu1re the student to use his penci] point to tease - j
‘the snowf]ake apaYt Exam1ne them W1th the ha lenses. . - .. j
3. Have the st dents sketch the’ snowflakes or use some form of e !f. ; ;
' creative, w.1t1ng (such as haikusor c1nqua1n) to descr1be the ST T S
snowf]akes a C \\”y . . = o !
- 4. How many different shapes of snowf]akes d1d the students f1nd? oot 1.'1
. . } © ) - ; ] L b
D1scuss1on ‘ L _ o ) 3
"1; Why do the snowf]akes have’d1fferent shapés? . .
.2, Were~there.d1fferent shapes at d1fferent-depthshin the‘snow?_
" Relatéd Activities: HOW MANY SNOWFLAKES IN A DRIFT?
) ’ \ ’ st
: | ) &
.65 @
"lu ".-‘4“1 . L]
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. "SNOWDRIFTS

Ekamihing'what is behind the‘fdrmation of a snowdriff.rd L, ’;' °

e,

§ackgroﬂnd:1‘

°

Snow.depihvandndrift§,afe-of"concern to mahy people and olr'gar'n'zations._';'f-7 -

. The highway department tries to contiol the drifting of snow by con- 7

~§;ructing snew fences, thus making its $now removdl job -less difficult.

- The farmer knows that a-heavy snow coverage is good for his soil because- -
it keeps the ground from freezin

the-snow, The farmer's spil, therefore, remains. more porous and can

better receive and hold the moisture from melting snow and-spring rains.

The effect of wind on snow can be related to the effect of wind on soil..
Wind erosion of land takes place in a.way similar to ‘that. of the for-

- mation of ‘snowdrifts, but usually at.a much sTower rate. “You may want:tq

2

-

have the students relate their work with snow to the problem of wind
erosion of soil. . . I . - '

Equipment

_ Center Provides- ° . .~ - You Provide
. Clipboards - L Paper -
: L .+ "Drift-Barriers" °
- ST - - (See instructions) -

NOTE: _Thé proper “snow and wind conditions are important for this, so
"1t is good  to have an alternative lesson planned in -case this cannot
~be carried -out while you are at the Center. . ' '

Procedure

1. Explain to thexétudenté'tﬁatfthey will éttempt to create some
- snowdrifts that are miniatures of those caused by larger objects,
- such as buildihgs. - : '

2, Select a flat area which is free of obstacles and barriers. .The -
baseball field west pf the dorms and Flathorn Lake are good sites.

3. Using objects of various shapes and sizes, the children will. be
able to create™w¥nd barriers. Have them insert their objects into
the snow. If the object is heavy enough that it will not blow away,
it can be placed on the surface. The only rule that must be followed
is that the wind must do the work of moving the snow. ‘

4. Have the students maké a sketch of what they think their drift
will look- Tike., v : : -

v e

e
3
3
R Y
%
2
%
[y
[y
Y

g to as gréat.a depth as it would withoutl~'




.

NOTE: /1f the snow is 11ght and dry, and there is some w1nd the
driftd will occur quickly and dramatically. If thetsnow is wet and.
heavy, the drifts will occur more sloyly and be Tess evident. . ,

- N Y B
v @ .

D1scuss1on Y : | , TR | |
'When the dr1fts have begun to form ask : : S ;

1. |
"”'aﬁ aWho had a Tong'drift? Why? ' R _ o T

. Additional Items:

= ua-Hhoaoaooo
- » »

. What happens to the dr1ft when the obJect that causes 1t is removed? ’

.F.Didvany of,the dfifts change shape after they beﬁan to form?

.- Who had a wide drift? Why? o . e S
' Did any drift dig a hole: in the sriow? Why? ' o
." ‘Were some drifts deeper than others? Why7 e o
Who had.a tiny drift? - Why? *- ' A _
. -What happens‘when the wind blows around someth1ng w1th rio corners? N
. What happens when the wind. b]ows ‘around someth1ng with sharp |
corners? ° ' :
Do the students sketches 1ook Tike theTT dr1fts? Why or why not?

Where“does.a dr1f end?

0

: These all use a.-team of students as opposed to 1nd1V1dua1 or groups of "
: students 2t , _ ,

7.

-Cneate a very 1ongbdrift:

<

" Creite a. very wide'driftA e

4

Make the wind dig a deep ho]e 1n the: Snow.

'»Create a very hlgh drift.

Create a great number of dlfferent shaped dr1fts us1ng the same

‘.obJect for each o B . ' '..:

.f Create a series of "mystery drifts".’ Have the other students try o T

to quess what obJect was used to form the drift.

'Createg“dr1ft art" by causing dr1fts to -form 1n a p1eas1ng way.

.

P]ease make sure the students take their "dr1ft barr1ers" w1th “them

_when the act1v1ty is over. : A : I

.~ You may want to end- this. act1v1ty by read1ng the first three stanzas

of "Johh Green]eaf Wh1tt1er s “Snowbound" to the c]ass -

. ’ N

Adapted from: Minnesota. Env1ronmenta1 Sc1ence Foundat1on Unit
“Snow and Ice", M1nneapol1s, Minnesota.

. . 68, ) ‘ .
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come up with a better way. -

HOW MANY SNOWFLAKES IN A DRIFT?

-

Snowflakes are pretty small, but we usually see them 12 p11es, e
e

drifts, and other Tocations ‘that make them look 11ke Q 1arge

obJect ¢
. : * >‘
U

 Equipment*
Center Provides . ‘ You Provide’ |
Meter Sticks ' o Note Paper
Clipboards . : Pencils
Hand Lenses - '
Procedure _ S » o e

1. *Put Tittle snow on your paper and separate 1t unt11 you can
see“ﬁhe 1nd1v1dua1 f]akes

" 2. Measure each flake (about 6)."what is thefaVerage size (Tength)?

3. Lan you determine the- th1ckness of the snowflakes? (Perhaps the
students ¢an pile up individual flakes and count them as. they pile
them ‘and then measure the height of the p11e and divide py the
number of flakes in the pile.. L .

4. After the students‘have determ1ned the average size of one snow-
flake, have thém measure a small drift or pile.of snow. Then
determiné approximately how many snowf]akes are needed to make
that pile. .

° Q

Discussion - - - | (

1. As°snowf1ahes are packed together, do they become smaller?

2. Is the.snow logser or more compressed at the bottom of the diift?

Mould this affect your estimate?

NOTE It m1ght be easier if the students determine the number ef
‘snowflakes in one cubic inch of snow and then expand this figure

to meet the volume of the snow drift. But perhaps you want your

students to discover this. Let them work on the problems they may

.
3




. % CHEMICAL COMPQSITION OF SNOW

. . ]
o . YN

o ' Because snow. is a form of water, it can be melted and then subjected
to most of the same tests that are done with water. S

°

e _-Equipment N 0 _ : ’ -
Center Provides - You Provide = = - T ‘
Water SampTing (Hach) o - Note Paper T .
; i Kits, to include: o Pencils : : ' cote
R ~_ Carbon Dioxide - ’ . : : : S oo
o pH. - =
Amwmionia

_ . Dissolved Oxygen -
. “.. Nitrate Hardness
- . Acidify
- ~ . . Clipboards .. :-
S ‘ Cans to melt snow in

-

<.

NOTE: This lessoh may be done inside if the snow is collected shortly
before the lesson is to begin so it can be melted and the snow (water)

- : is ‘available. This might,therefore be a.good backup. Tesson in case . ' S
' there is a day of severe cold or blowing snow with a low wind chill :
factor. T e . B - ' B

_ProcedUre .
1. From 3 or more 10céf10ns;'601.éct_snow in the cans and let it melt.

- "2 Conduct the chemical tests on the melted snow accordingly to the
directions attached to each Hach kit (water sampling kit).

3. For comparison you may also want to conduct the same tests on tap
water from the dorm you are staying in or take a water sample from -
“the lake (an ice auger will be needed for this). and make a compariz%p.

Y

NOTE: Dissolved oxygen content will change"with a Changé in feﬁperature,
so it is best to conduct the tests as soon as the snow melts. -

Discussion -
1. Is there a difference in the chemical composition of snow and the Ly
' other water you sampled? Why? . e

2. If you obtained snow from the top and'bottom_of a-drift, was there
a difference .in the composition? Why? '

-

4 . N







" SOIL SAMPLING - | o S

Different plants require different soils for strong, vigorous
growth. While most of the area surrounding the ELC is mixed
hardwood-coniferous.forest, there are some areas of one distinct ™ -~ - A
vegetation type where students may find a difference in soil type. - .
To help see a difference, it is recommended that you take samples

.+ from the baseball field west of the dorms, from the area around

the dorms, from a wooded site with mixed vegetation and from a

wooded site w1th one. ﬁredom1nant vegetat1on type.

EY

_ Equipment L B e

Center Provides - You Prov1de . : ’
SoiT Samplers : " Pencils ‘

LaMott pH Kit : Paper -

- Clipboards .. . Optional: Glue = -

Plastic Cups . - Stiff. Paper or
Hand Lenses™ - B ‘ Poster Hoard
Procedure

S . 1. With the soil auger, take a samp]e,and put the top- port1on in-

o o * one plastic cup, the central portion in another and the bottom
Y in a third. If you wish to go deeper, you may reinsert the so11
. ‘ . sampler in the same hole. . .

2. Check each sample for pH.

3. Record the vegetat1on grow1ng in the area where your samp]e was
/p " collected. -

. 4. Be sure to label each sample so you w111 know whereé it was obta1ned
. [ “and from what depth 1t came.

=

. _D1scuss1on
1. Did the pH vary? wny?
Does the soil color vary from 1ocat10n to 1ocat1on?.
xDoes the so11 color ydny from the top to bottom of a sample?

. Does the soil texture vary?

o - w N

Glue the samp]es of soil to poster board to show the differences: i
~ in color and texture from top-to bottom of your samples. You a
‘may want. to note on the board the pH of each .sample also. B



. . SOIL PERCOLATION ' | L

. - The ability of a soil to hold water or 1et water dra1n through it
" . 7 - affects the plants that grow in that' location. . A soil that is well
T drained will haye vegetation different from one that is not. The *
e "~ following experiment should begin to. show students that not all SOT1ﬁ

- =~ allow water to pass through them-at the same rate.
. . Equipment = S - .
N . i ; . L :
. . Center Provides - - You Provide -
S ' . Cans of the samg size with’ - Paper
o both endsgaut : . Peneils*
S - - Water Container of kndwn o Watch with second hand
amount B - (if no_stop watch is
Clipboards - : - available) -
Stop Watch . .
S L
K ' ~ Procedure

1. Put each can into the ground the same distance, approx1mate1y
one Yo 1.5 inches (2.5 - 4cm). . . ‘

¥
2. Fill each can w1th a known amount of water

.; ‘ - 3. '_Deter'm1ne how'long it takes for all the water to dr‘a1n fr‘om the
’ , can into the soil. If the water comes up outside of the can,
it is not in the soil straight enough nor far enough.

"4, Repeat this in several 1ocat1ons Try the soil around the Center
buildings, a wooded area, quite close to the stream, the beach -
~and other spots the students may suggest. .

D{seussion
/ 1. .th did»the watek_drain faster in some 1ocatiohs thah-others?
- 2. Where did it drain fastest? -
- 3. MWhere d1d it drain slowest?
4. Did the students observe any c1ues that.might he]p them,determine .

) how well the soil would drain before trying the experiment, such
: as vegetation cover, soil part1c1e size or other factors?

3







CHEMICAL COMPOSITION OF WATER - . = . |

Equipment

- Center Provides L You:Provide
‘Watér Chemistry Kits “ .. . TNote Cards or Act1V1ty
Including: e Cards
Oxygen Kits- ' _ Pencils .
-Carbon Dioxide Kits : K : . o L
Nitrogen Kits : ' o o T e
Clipboards . e S . - o

Procedure : . ;Qﬁ L o R
1. D1V1de the students 1nto four teams. Ask each team.to comp]ete
~ Activity A.  Activity A involves writing a definition for air
and water. Assist the teams in 11st1ng the basic ehem1ca1 com-
.position of air and water e :

" © 2. When the students have 11sted the three main components of air

and water, give them Activity Card B. Activity B involves com- o
pleting a diagram to explain -how elements. are cycled through o
‘the environment. The part1c1pants are expected to draw arrows .. o
indicating that the plants' energy source*is the sun, that the .
plants, during photosynthesis, take in carbon ddoxide and release
" oxygen and that man takes in oxygen and releases carbon dioxide.
-~ You might rather work with the c]ass, draw1ng the d]agram on the
g b]ackboard v B ' . R
3. Act1v1ty c instructs the students to conduet actual Iests for C
© €0, 0 and N, first at the stream and then at the lake.,g S '
2" 2 -

The procedure is‘as fo]]ows

A. Teams one and two W111 first take a'glass jar
and obtain a sample of the river water. Ask
them to estimate the .amounts of oxygen, n1trogen o
and carbon dioxide in the water. Ask them to =~ . ~ .
tell why they think 1t is there.. While teams - . -
one and two are doing the estimates and related
reasons, teams three and four will be conducting _

°  the tests. Instruct1ons for the tests are 1ns1dea
~each test kit. .

) -

B. When teams three and four have completed the1r
tests, take them all to the beach at Flathorn*Lake
and do the same activity with the river test teams.
_doing the estimates and the river. est1mate teams o,
doing the lake testing. BRI o




4. When the field work is completed, refurn to the c¢lassroom and ~
record the estimates and the actual amounts. The normal range -
~-in Parts Per Million (PPM) for those items are: ‘- Ofygen 6-15 PPM;
Nitrogen 40-80 PPM; Carbon Dioxide 10-30 PPM. Those-three com-
- ponents -comprise much less than 1% of water, with the major ‘component
‘being Hy0 (99.4%). Oxygen, nitrogen and carbon.dioxide, are the -
primary components (99%+).of our atmosphere.' - ’

e N
ON

5. Have the students reQdeffhe air,andiwater_verba11y or 6n the
back of:their first activity card. -An evaluation of the : S
effectiveness of the session may be’gained by comparing definitions. . ™

Y -
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Vf'AEEi!ijaLJi= .

- and produce the differént part of air.- What role does the sun play? -

CHEMICAL COMPOSITION OF WATER ‘ .

Activitx.A: : :

T i - . - . X » . , &
‘Describe air and what it is composed of:

-+ - Describe water and What it is composed‘bf:; §

.

Comblete this picture. Use arrows to show how animals and plants use |

.. ) . .?.L’.) f . . - = — ” id : . (‘ . - .
Actiyitylc;h - fﬁdc ‘- e S s .

When you have éompieﬁgdﬁfhe discussion of Activity B, record estimates
and reasons for the estimates of the amount of 0p, CO and N that are

.contained in your water sample. -Record test results in 9ActUa1“-co]umn}

PR . ‘
‘ Estimates Reasons - . Actual
£ : . . ! . ° o
[0z N |
02' n“ ) -. . . ' = o . ’ L. .
. N B} . <
| 83 a - - ." e A
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. . | MINI-STREAKS S S ( B
o S It is usua]]y 1mpess1b]e to trave] a11 the way from the headwaters
: to the mouth of a major stream to observe such' features as gradient

- changes; waterfalls, piedmont and delta formation. However, with a
Tittle imagination ang observation, all of these features can be

'observed Ain p]aces ‘where gu11y erosion is tak1ng p]ace

Equipment . S

Center Provides

‘Meter Sticks

-~

o.

'ng_Provide
~Note Paper

"Hand Lenses . . Pencils
Clipboards , : . Sticks

Nater Conta1ner- e &

, HProcedure .

1. Find an area of° gully erosion. There are sevehal examples of -

_ this around F]athonn beach. » - o

2. Determ1ne where‘%he most “active erosion is. ’

» 3. Determ1ne where the most act1ve depos1t1on is. f:'A -
: . - _ R PO Careful]y determme where the Largest sand and grave] parﬁ]es
- * ‘are being deposited. _ _

5. Where are the'sma]]est‘sénd énd’gravel particles being deposited?

6. APnsh the stick 2 - 4 cm into the ground in the bottom of the guldy
- and put a mark right at ground level. You may want to cut a notch .

. in. the st1cks and then push them in up to the notch. G . )
— 7. S]owly pour water in at the top of the gully and observe how much
. . f‘“sand is removed or deposited at each marker.

: °_ 8. Pour in more water, but this time pour it faster. What happens?

.. . T B <

D1scuss1on L.

1. Did-more or less erosion occur when the water Was poured faster’

.w' o 2. Can studemts p1ck out 1n,the‘gu]1y-the major areas of a river
o s system, i.e. ,'headwaters, piedmont and delta? .
e ‘3, “Hhat could be.done ‘to stop this. eros1on?

, 4. Can streams be stopped? You may want to ‘discuss the effects of
R . A dam on a stream.’




.\. S ‘.,“’ELOCITY _»OF’THEiLITTLE’ ISABELLA RIVER

u

“The ve10c1ty of a stream helps determ1ne its d1sso]ved oxygen
- content, carbon d1ox1de content, temperature and erosion

capab111ty ) )
Eguipment - o
© " “Center Provides " You Provide .
SRR Stop Watch s . Pencils . R
L © Measuring Tape . Note Paper - s
+ - Glipboards - e Stwck ar Other F]oat '
. : H1p Boots (Optiona]), . _ '
’ & e ‘ . i
K Procedurea L -~ | . o

1. Measure a given distance in the stream. Try to pick a location .
- ‘that has no curves in.it. A distance of 3 to 10 feet, (1 to 3
meters) should -be sufficient. Please keep the tapé. measure drys

2. ,Drop the float in the water and time its ‘passage a]ong the known
distance. For the most accuracy, put the float in the center
: port19n of the stream, upstream a Tittle frompthe known distance."

3. Repeat sten‘tno several times and determine the average speed.’

D1§cuss1on , X

1. With the time and d1stance measurements&you know the ve]oc1ty in
!e1ther meters per second or feet per second.

. . 2. If students measured the velocity in different locations, was -
: : . it always the same? Why-or why not? You may want to note the
. . width and depth of the stream at the locations where velocity -
: was measured I ~ - '




Lo
9‘/‘4 :

 MEASURING STREAM VOLUMES

~ lake through springs or is lost by evaporation.

o . : ) .
2. (1) Length in meters of the stream section.

second, use the formula:

& o
{

It is useful to know the amount of water available‘in lakes and rivers,
especially if that water is to serve some human need. -In this activity

‘the participants learn to compute the flow of water through Flathorn ,

Lake by measuring the volumes of its two inlets and one outlet. With ' °
this information it is possible to determine how much water enters’the '

»

Equipment ' : I 4
Center Provides : L You Provide , |

Stop Watch ‘ Paper 4

Tape Measure C Pencils .

Clipboards : Stick or Other Float

Meter Stick . A : - » '

. L g

Procedure

Determine the following valies for Weiss Creek and the Little Isabella
where it enters and leaves the lake. : ,

1. (t) Time in seCOndsvforAthe float to travel a measured section
‘ of the stream. i

o ) I

3.  (w) The average width in meters of the stream sectjon. .
4. (d) The average depth in meters of the Stream sgction. )

To compute the rate or volume of flow in cubic metefsnper second -
use this formula: . .o

’ r = wdal - :

t ) i 4 . ,5’
"pA" §s constant. The value of "a". is 0.8 if "the stream bed is -
compbsed of rubble or gravel, and 0.9 if the stream bed is quite
smooth (sand, mud, silt, bedrock).

If you have aiready‘measured the stream vefbcity in meters per

r = wdav

)

Where "v" is the velocity of the stream. o ' k

If you have three or more groups of students, each one could determine
the volume in a different activity period and after three\periods you
could then bring the groups together and discuss the inflow .and outflow
of Flathorn and possibTe 'springs or evaporation. ’

: 89 >
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Discussion ;

1. If the average person requires 60 gallons of water per day for
basic washing, cooking, drinking and teilet needs, how many
people would the water in the Little Isabella River support?
(NOTE: There are 264.17 gallons per cubic meter.) What other
factors should be considered in determining the number of

people that could be supported? . L _ ‘ ‘N~4l

2. If you measure the volume of f]ow¢for the same stream in.a wide *
section and a narrow section of the stream, will the two values
differ? Why or'why not? L. -

If you measured the volume of water entering Flathorn'Lake-and
leaving Flathorn Lake, was there a_ difference between the amount

wWs
.

entering the lake and leaving the lake? Was water lost or gained - =

in the lake? Why do you think this happened?

4. Do you think the measurements you made will_be the same tomarrow,
next week, next momth, next year? Why or why not? ‘

a

Adapted from: -William A. Andrews (ed) 'A Guide to the Study of °.
Freshwater Ecology, Prentice-Hall, Inc. Englewood Cliffs, N.J. 1974.

.
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T DETECTING AND DETERMINING ANIMAL ORGANISMS IN THE LITTLE ISABELLA. RIVER
. - Most of the streams in the Isabella area and Superior National Forest
[ E have similar characteristics. One characteristic which is very noticeable
- is their reddish color. This is caused by the chemical tannin which is
r\—\\\sfound in pine needles. When the needles fall into the water, or the 'run-
off carries the tannin into the water, it become$ a r@ddish brown. This’

- characteristic is especially not1ceab]e«1n stand1ng bogs, and the color
v.1s frequent]y referred to as "bog sta1n v -

' Eguipment

Lenter Provides ' . R You Provide - -

Clipboards . ° Notepaper or Act1v1ty c o

Invertebrate Keys - .. Cards . '

Stream-screens. - SR : . - -
: Collecting Bags o s ; . ‘ . o
" "Hip Boots = ' . S o '

@
a

Procedure

1." Each team will complete two tasks. Activity A instructs them to
v . observe the river and to write down any and all observable
phenomena and related inferences which might lead them to believe
‘that there is'1ife in the stream. Then have them report the find-

' . " ings to the group.
2. Activity B consists of the exannnat1on of 1nvertebrate organisms . -
from the Little Isabella River. The teams will collect live IR
specimens from the river. Specimens usually found in the Little
Isabella River are the larvae of hellgrammites, stone fly, mayfly,
dragonf]y, caddis fly, midges, and other flies. These larvae stay.
in the river over winter and, when they are deveﬁoped in the late
v spring, crawl from the water and hatch into a mature f1y1ng insect.
. - The cycle is started again when the flying 1n§ect 1ays eggs on the

e
&

"water which hatch into larvae.

gl

‘ . 3. Each person shou]d draw a p1cture of his spec1men on Act1v1ty Card B L e
When completed, a comparison is-made with the attached illustrations '
= to determine which larva each team was working w1th

4. The students are then asked to complete Part 11 of" Act1v1ty B
_ which Teads them to infer thjngs-about their larva based upon ob-
. _ - . servation. " The activity is comp]ete when the group presents their
: .  findings’ and relates the larva's structure to its environment.




DETECTING AND DETERMINING ANIMAL ORGANISMS IN THE LITTLE ISABELLA RIVER

Aetivitx A:

erte dOWn as many: observat1ons as you can which you think would have
’ someth1ng to do with whether or not there m1ght be animal organisms.

- 1jving in this rlver..

For each observation, you are to write an inference.
someth1ng that you know from past experience.

One observat1on and re]ated inference is 1nc1uded on th1s card.

down as many more as’ you -can.

An inference is

Write '

Observation

Inference

There are rocks in the river

‘v

' Organ1sms could hide beh1nd
-the rocks, 1live near them,’
and could be protected by
“them.

"

92 -




DETECTING AND. DETERMINING ANIMAL ORGANISMS IN'THE LITTLE ISABELLA RIVER . .
_ ‘I. - o - w - : o o
.. Activity B: '

Part One: -You are to draw a_¥1cture of the insect larva you have -
before you. Be very careful to include all of the parts as they
are very important. When you have completed your drawings, the S
group leader will give you a chart, called a "key", which has
pictures of insect larvae. Write the name of the larva most Tike
yours under ﬁhe picture. ° ’ ' )

-

©

- . : o S

~. =

This larva is a -

.’_ : Part Two: List all of the specialized parts of your larva under obser-
vations and indicate what might be inferred by the observat1on One is
. ' done -for you. ‘. ’ .

*
AR T bk e

Observations : “inferences -
, . Used for breathing - for
Hair-like gills : ‘ - -getting oxygen from the
‘ . R ' water.
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DESCRIBING THE'QUALITItS OF A TREE

- Equipment

A

Center Provides .= _ You Provide * ;
Clipboards ' ' Film '
Cameras - (Polaroid Square . Pencils.

Shooter 2) - < Paper

Tape Recorders

2.,

L= TR 7 I \ V)

o

Procedure K : : s
R ° L ¥ .
T. , ,

Take the group 1nto the forest.

Tell everyone to be very conscious of the trees. It might be f'
a good idea to ask for per1ods of s11ence as you approach the
activity site.in order for the participants to hear all the

.sounds of the trees and look at-them more intent]y

. -Gather at a site where there are 1ots of d1fferent trees. The,

forest west of the ELC cleared area might be one good place

Have the group 1ist tree qua11t1es such a tallness, greenness,
noisiness, etc. There should be as many qualities 11sted as
there are students in.the group.

Te11 the students that each one must dramat1ze one of these
qua11t1es .

h

Give one qua11ty to each student and let them each have a few
minutes to prepare. .

v : .
Ask the part1c1pants to either imitate the quality they must
dramatize or poet1ca11y or mus1ca11y descr1be the quality. N

Each of the dramat1zat1ons shou1d be recorded on camera and tape
Let the participants rehearse if they want to. The record1ng
of the dramat1zat1ons may add to their significance. .

<

9. Share the recordings with another group, especially one that as
done or will be doing the same activity. : :
Discussion S
S ) /- -
1. What makes a tree d1fferent from everyth1ng e1se? . ' -
What makes a tree 1ike everything else?
What tree qualities.are easiest to describe?
What qualities are most difficult to dramatize?

99 N
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.. When is a, tree not avtree7 Seed11ng? Seed? Stump7 Fa11eﬁ R

MWhich tree is your favorite? What qua11t1es make it so? ,

fAre there any qua11t1es you m1ssed when you made your 11st?

N

Timb? DeCayed log? Made into furn1ture7 Kleehex? When does
treeness end? : , - Lo

e

Who ‘do you'know that's Tike a tree? o L =

‘6’@3 ’ e )

sad? Some hard to figure out? Some bad?

e

. Would it be possible for everyone to descr1b the ea%e'éueTity,'f

each in a different way? . e ‘ - L

] i R R

Precaution: For those)yﬁth Poiaroids, p]ease"remember the *following ~
— p - g‘ ) . . “ T"

. points: o

1.

. Work as a team with. your partner. 0perat1ng these cameras can be ) .

[ ' : T i

DO NOT toss away the film packet. It has been found that sma11

Can you evaluate the dramat1zat1ons7 Were some funny? Some o f,, f‘ : l
animals eat this discarded material which contains a "hem1ca1

'-that is deadly to wildlife. » | _ - :g" e

* -If some of the deve]op1ng chem1ca1 shou]d ‘get on your hands,‘ﬁ. f' : . .

wash the exposed area immediately in waterggr snow If you
don't, the chem1ca1 can- cause a sk1n burn. ~

d1ff1cu1t, S0 he]p each other out. N e =~ “ | oL

Remember to keep the cold pack as warm as- poss1b1e, or your

- Polaroid print will not deve]op - : . o .

Be sure that e1ther you or your partner has-a watch. Remember,
allow 90. seconds for your picture to develop inside the cold pack..
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. . ACCURATE DESCRIPTION OF A SPECIFIC TREE (DRAWING)

Equip ment /

_ Center Provides | o o 'You Provide .- ;;;
_ _'Clipboards ~ . , - Charcoal, Paint or Other .
- 4 e : : _ Draw1ng Med1a . . s .
e . . . paper. - -- e
' “Procedure * )
: Su g’ 1.,*Se1ect an ahea near the Cehteh with a variety of trees. The S
N PO area between ‘the Little Isabella and the F]athorn Beach or the ’
) : oo out]et of Flathorn Lake are good spots ' : .
2q.*Have each person find a tree he wou]d 11ke to draw.. -
o "‘;B:v HaVe each person do a descr1pt1ve draW1ng of the tree rh1ngs o
: S " to include in the drawing would be the over-all shape of the - o -
e  tree, the direction of ®ranch growth, the surround1ng environ- . . ' o

ment (other trees, rocks,splants, sky) the size and Shape of
: ‘ . o needles and/or leaves, the placement of leaves on branches, the .
P . | f]owers and fruit and the roots, if v151b1e A :
“ . & A compos1te draw1ng might be suggestedg one that “shows details 4
here necessary and that also 1nc]udes the “b1g picture" of, the

- 5. Make sure the drawings show specific character1stacs of- the tree
'be1ng drawn: a broken pranch, a twisting root, etc.

e E 6. A]low the persons to discover ways of mak1ng the picture more . >
' . accurate. Tracing ¥eaves will provide exact shape and .size. g
. Bark texture can be shown with a "rubbing". If some students
finish early, have them draw their tree from different views:
“mea® and far, underneath 1t, maybe even from up in it. - S

’

-, 7-7_Share the drawings, e1ther on the spot or back in the classroom. '\‘q‘.
~ Piscussion: | o L .
RPN 5ﬂ',}}iQWhat made the tree attractive to the artist?
L 2. Isﬁit obv1ous what kind o‘ tree is in, the draw1ng7 o «

3
3. 'How{would it be p0551b1e to c]ar1fy or s1mp11fy confus1na
- th1ﬂgs in the drawings?

N | 4. Check F book that identifie$ trees. +How did the bObk‘s 111ustratoh
v - hand]e the problem of draW1ng a generalized tree of a spec1f1c

o1 ..
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TREE CHARACTERISTICS RELATIVE TO IDENTIFICATION

Equipment - .

¢ ) . -
i : : :

Center Provides 3 . You Provide .

Clipboards o o Paper - '
o Pencils o
’ . . : ) . : - ...’ .. L .

Procedure '. » : : e T

l

1. Divide the group into teams of three or S0..
2. Have them 11st the trees they are fam111ar with. . e

3. For each tree 11sted have them give three character1st1cs N
-which help tq 1dent1fy it. . v B

4. Set a time limit. See wh1ch group. has the 1ongest list and

", which group has theAmost descr1pt1ve character1st1cs when the -

- Discussion

time is up

a

{5 Have each group . g1Ve the names and character1st1cs of the trees:

it ‘has 1isted (takenturns and don't duplicate k1nds of trees)

6. Post the 11st on the board P

1. What kinds of character1st1cs appear most often? h;’Q

2. Are some. character1st1cscmore 1mportant than others in. descr1b1ng
a tree? , e o

;3. How many and what klnd of th1ngs do you need to know about a tree
to be able to tell what kind it. 157. : .

This is a good act1v1ty to do short]y before your tr1p to the ELC.

While at the ELC, the students can then compare some of the trees /

they discussed in the: classroom with ‘the trees they find at the

Center.
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USING A°KEY TO IDENTIFY TREES IN THE VICINITY OF THE ELC

Equipment - L a
‘Center Provides, - ' Xéngrovide
CTipboards _ Keys . (Reproduced from

. the Attacheq Ones)
L Note Paper or \Activity Sheets
° ° Pencils - ' '

~

Procedure - : ' - .\ “

1. Divide the groups into teams of 3 or 4..

- !
-2. Reviéw the activity sheet with the group making sure everyone
- understands how to make note of the trees they encounter. This
may seem confusing at first. Allow students to identify the
tree by name if they are sure what kind it is.

3. Send the teams into the forest, setting boundaries and time .
limits. At least an hour should be allowed for this. A11 the
trees common around the Center may be found between the Little
Isabella River and the Flathorn Lake outlet bridge. A walk .
around the lake may be valuable, héwever, especially to encounter

" tamarack. -
4. Give the teams the Tree Key upon their return. s
5. Let the students determine how to use'the key. o .
6. Have the4team§ positively iaentify'the‘treés found on.their hike.
7. Listlthe trees found. - Black ash, mountain maple and yeH]ow |

birch are less common around the Center? they are not ‘included
on the. key. T . o

» 8, You may want to return to 'the forest with copies of the key,

especially if the studentsihad‘a great deal of trouble with one
or two trees. As an alternative to this, °you could collect a
twig with needles or a representative leaf to use during the

"~ discussion at the end of the lesson. . :

-

Discussion
1. .Which trees were Easiest'to ident}fy?
é.’ What made thﬁse'trees'so easy“to tell from the others? .

~3. What trees were hardest to identify?

: k]
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4. How €asy was it to identify the trees from-the notes taken, on
the activity sheet? Can anyone suggest better ways to take
‘notes on trees while in the field?

A e
. 5. Could you appli\ this syétem of fieldwork to other areas and.
other kinds of p , ) _ a
) 6. °what do .you thmk is the best way to 1dent1 fy and remember new I\‘E o
plants and amma]s? .
~ =
ct1v1tx A: o o o . o

vGo into the forest and try to*find elght different kinds of trees. Record
their character:.st:.cs using the following key.

° 4Haba.‘bat ‘ | Leaves : _ o
- " T+ Edre of field . -* 1 Broadleaf » ‘ o
° 2. ‘Deep forest ‘ 2. Needles ) _
' 3. Waters edge (20-—30 i‘eet) _ 2. single _ . o
4. High dry ground .~ ba.cluster o o
S. Low, wet ground ’ 3. Shape
\ . . N e flat |
. Bark ) ' b. triangular (will roll betueen fingers |
" 1. Smooth with bl:l.sters i cclscales (like an alligator) ' . : ‘
2. Smooth (old has stretch marks) 4..Length : : |
. Smooth but peeling . a. short-less than 5/8¢ g
h‘. Scaly : , b. medimn-_-S/B“ to 21
a. Large 2" or more i Ce. long—more than 2"
" b. Small 1" or less -
‘5. Deep groveS\ A Other
6. Color \ Iist any distinctive shape, smell, color,
\ fruit or cone. You may want to draw a
\ picture on the back of this sheét.
L |
HABITAT LEAF BARK OTHER
e 1 -4 1\ . 13 White -bark
o \\
A _ A
\ )
L ]
o o ¥ : 106
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KEY TO THE COI0I! TREES AMD qﬂRUBS or

- -

o

PRFIRN

£ e o AT - . . A W -

&+

la
1b

22
2b

3a

3b

4a

- 4b

5a
5b

" 6a
éb

Ta

8a

%a

9%

10a
10b

1lla
11b

Droadleaf -
Needle or Scale-like Leaf‘

lree -

Shrub

a

Eark Vhite & Pecling, leaves
Irregularly Toothed A -

*

Paper Birch

Bark Smooth in Young, Gray-green in color,

(-’suo.king Aspen

furroweq in older trees, leaves with

flattened petiole causes them to quake---

Long thin twigs, bark smooth yellow
browm, long skinny leave
Leave irregularly tooth, bark e;ray
.~ produces a nut

" Branches covered by many overlappﬁm;

scale-like leaves
Leaves are long thin needles arranfed
in groupg or single

tleedles are single
Needles are in groups- ’ r—

Heedles are flat and blunt, 3cm
“ long, bark with resin blisters-——-wewwe--
ileedles shorter, 20mm or less with

triangular shape ' -

Smaller tree, twigs turn black as, they
mature, needles 5-15mm long, grovs
in bogs and acid soil

Larger tree, twigs hairless, needles
8-20mm sharp; grows in uplandg- =e=—ee--

fleedles in bunches of 5 or tufts——we———e---
Heedles in bunches of 2 -

ileedles arise in tufts of more than
5, grows in bogs-
Needles arise in bunches of 5

-

Hleedles 2-5.5cm long, cones CUIrVEd——s=—ww-—

ileedles 8-1l5cm long, older bark forms
large scales . -

107

Wiillow

Tagel

THE THVIROLEITAL LEARNING CENTER |

White Cedar -

6
7.
.9.

Balsam Fir

g

Black Spruce
\hite Spruce
10
11

Tamarak

- « White Pine

Jack Pine

Red Pine

N




. Hazelnut '

Cbrglusv gornuta. - - .-

L3

L

./’
A shrub 2-5m high, bark gray,
young twigs with a few long
hairs, these fall off as the
twig ages; leaves oval, sharply

and irregulerly. toothed, 5-13em’
. long, 3-5cm wide, petiole lem
long. Produces edible seed; very -

common shrub in Northeastern
Minnesota. - L

S z ©

. large tree can reach a ‘height

. of 25m and a trunk dismeter of -

50cm; bark white and peeling

off in papery layers, in young -

~ trees the bark is redish brown;

twigs slender; leaves ovate
4-8cm long, 3-5cm wide, double-
and irregulerly toothed some-
what like hazel. Leaves may -
arise two at a time Trem a spur.

L
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Fopulus tvemuloides

(4

.

A streight slender tree 6-20m

high and 20-60cm in diameter; L
bark smooth, greenish white ox - N
gray, becoming furrowed and dark
on older trees; leaves hairless’
when mature 2.5-5cm long 2.3-5cm
wide, lower surface paler, margin
of "slightly rounded small teeth;
Pelioles as long as leuf blade,
very slender and fiattened. Bath
flowers in catkins; the beavers
favorite food. .

A shrub .5-2m high; twigs yellowish °

brown; leaves lanceolate; 4-12 cm
long, 5-17mm wide, green above pale
underside; male and female flowers
catkins; common arcund the center.




Tamarack )

Lowix

hxvuufa

/

Trees with straight upright trunks
32-20m high, 30-50cm in diameter;
bark rough scaly red. brown; * Needles
15-30mm long, s8ft and flexible, -
needles on tassle like-tufts of many
needles in 2 tuft, light green in

- summer turning yellow in autumn and

falling from the trees; cones l-2cm

~ long; grows in bogs often with black.

spruce.

~

‘o ,

'y

Black Spruce: Usually a smaller
tree §~¥Om high with a straight
trunk rarely over 30cm in diameter;

bark scaly, dark gray-brown; twigs
slender with tiny black hairs. Twigs

“are yellow brown when young, then

with age turm black; needles are ,
5-15mm long, slender bluhtly pointed
and pleasantly arovmatic in odor;

-¢ones 1.5-~3.5cm long; grows in‘acid

soils apd bog conditions.

White Spruce: A large tree up to .

~ 30m high, with a straight trunk

30+60cm in diameter; bark scaly,
light gray; twigs slender and
hairless; needles 8-20mm loRlg,
slender, sharp pointed, blue green

‘color and bad smelling when crushed.
.Cones 3-5cm long. The white spruce
grows in upland forest areas. '




Pinus

.e

\1&&_ pine

Strobus

it

. greenish gray. - This becomes very thick

‘long. ' Cones 10-1l5cm long.

Large tree to 40m tall and 1m in trunk
diameter; bark of young trees smooth

gray-black and deeply grooved; needles .
in groups of five, when goung, needles
are. sorrounded by many scales but these
fall off and this leaves them without a
sheath. Needles slender and soft 7-10cm .

This tree grows 15-20m high with a
slender straight trunk 30-50cm in
diameter and covered with resin
containing blisters. Needles flat,
blunt 1-3cm long, very fragrant; cones
blueish green, 6-10cm long. Many of
the balsams in this area are being
-attacked by spruce bud worm.




Usually about 9-12m high sometimes -

taller. The trunk about 30cm in

diameter, bark dark brown .and

irregularly divided into small scales;
~ needles in pairs- each-pair held at

the base by a scaly.sheath, needles

flat and stiff 2-5.5cm long.” Cones

5cm long- curved and pointing toward

the end of the branches. These cones

only open vhen exposed to heat such N

as that produced by a. forest fire.-

X

Red. Pine is also known as Norway Pine.

A large tree 24-30m high when mature. _ ‘
The trunk can be 60-100cm in diameter, :
bark rediish brown, on older branches

and trunk broad flat scales are formed; - .-
Needles in pairs, each pair sorrounded .
at the base by a papery sheath. o

Needles eﬁ‘t—_{%glender 8-15cm long and the |
" Cone is about-5cm long.




. Evergreen tree with straight or forked ‘

4 trunk 15-20m high and lm trunk diameter; .-
reddish brown fiberous bark on the branches,:
on old trunks forming loose scales, fragrant ',
wood, end flat fragrant spray'covered with' -
small overlapping scale like leaves, leaves
3mm long, usually grows in wet situations
but not in bogs.. o :

N \

. White Cedax
.  Thujo- ectidentodis

Rosendahl, Carlotto....Trees and Shrubs of the Upper Midwest, University of
. minnesota Press, Minmeapolis ‘

Lakela, Olga...........A Flora of Northeastern Minnesota, University of Minn.

' ) Press, Minneapolis o

Harlow, William A...... Fruit Kéy and Twig Key to Trees and Shrubs, Dover

Publications, Inc., New York .

Arimond, Sheila........Key to trees of the Environmental Learning Center

Prejgared by: Deborah .Shubét, -Environmental, Learning Center, .
' : Isabella, Minnesota . o [
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DETERMINING THE AGE OF A TREE

KA

Mo1sture, s0il, "sunlight and minerals affect tree growth ‘Trees
of identical age and species may vary cons1derab1y in size dle
to variances in these factors. This activity is. designed to have -

students learn about trees by determining their age. °e
. ',\'Egu1pment | ' ' ’
, © Center Provides : ~ You Provide -
. v : Increment Borer - o Note Paper - - oo
) - Diameter Tape Pencils . e - -
’ Clipboards K o , - e o
Hand Lenses = - - Co K . L
, Procedure .
. o S N If the tree is large, use the increment borer to obta1n a core -
o ' sample and couht the rings in the sample to determine the age. .. « o
. S If you have not used an.indrement borer before, have an lntenn e
’ accompany your droup to help you use the 1nstrument , * ’
2. If the tree is small and‘con1ferous you can nsua]ly determlne, PR S
- the age by counting the whorls. Each whorl is one year. This L
- . ~ ‘method will also allow ygu to determine how high the tree-grew - o .
. : in various years. This %ethod fails ‘when j:he bottom branchés = T o
" have fallen off. If thefe is one foot or more at the base with'
no branches, look for branch scars and be ‘suspicious of your! A i
estimated age. . - . } ¢ ' - :
. b : . '
Discussion f
. " 1. How old is the tree? . s
. . 4 . | 4 . :
o 2. Does a young tree grow faster than an old tree? Check the - — to §
distance between rings or -the distance between whorls. c . 7 i
3. ‘In 1ts first ten years, 1f a yOung tree, did it grow faster ©o. , (
) thah you, did? o o S .

Vi

[}
3Rk eB0 ek S A s R

4. What major event happened in the year the tree started to
grow?-

5. If you planted a tree today, what he1ght would you expect it
to be if you came back and saw it in ten years? Twenty years7

6. Do all kinds of trees grow at the same rate? - . .




e

INTRASPECIFIC COMPETITION IN TREES,

Intraspecific competition -is thejrivalry
species for 1ight, minerals and water’
requirements. are growing close together,

.
.

among members of -the same -
If plants having ddentical
competition is inevitable.

If the requirements are satisf
not be too obvious. However,
and water decreases, symptoms O

jed, the resu

1ts of competition will

as the availability of light, minerals

f overcrowding clearly show up. "\

e
&

Equipment

Center Provides You Provide

: Soil pH Kit -and LaMott Note Paper o
-~ Handbook ' Pencils
Increment Borer
N _Hand Lenses . .
%, Clipboards : The
> ~ Log Scaling Sticks i

Diameter- Tape

Procedure

[}

.

to an area where there is one major species of .

Take the students
shelp direct you to a good study site. ___ ]

tree growing," An intern may

-
.

2. Dgtermine the height and diameter of the trees at the study site.
‘ 3. Determine the soil pH at thé»sﬁudy site. |
_ . * 4. What is the average distance between trees at the site? .
v ’ a » . ‘ .
) 5. Determine the average age. _
, 6. Are any nearby trees of“the same species considerably taller,or
: fatter than the rest of the trees? If so, carry out the following: .
: A. Check the soil. ' | ‘
B. Check the diameter. . x
. C. Check the age. - :
. D. Check the distance from other trees.
a8

7. Look for signs that map has dbhe some thinning around the trees.

e .

Discussion

1.

.What ‘differences were found in age,
between the trees growing close toge
itself? :

.diameter, soil and height
ther and the one growing by

,What other factors affect growth? Sunlight, moisture and other
soil mimerals are,additional factors.

) ~'117




.',“ ] :‘“"{ “ v
' 3. Is 4t possible to‘concTude that the trees would bgAlargér-iff v kj_v
‘ ' . *.some were removed.so the remaining ones would have more moisture,
oo 7 " sunlight, minerals, etc.? Why or why not? - ' , . i
S - Classroom Follow-up: An"éxperiment can- be . done -in the classroomwith - B
bean, corn oF other "plant seeds placed in flats with various spacing ‘
to determine if there is an optimum spacing. ~Perhaps the students g
. « will be able to draw correlations .between the classroom plants and . - N
. the trees studied at the ELC. - o C !
— | C The'¢1a$sroomfp]an% lesson is detailed in: A Guide to the Study‘bfAfba‘
! . Terrestrial Ecology, William A. Andrews (ed), Prentice Hall,-Inc., -
. ‘ Englewood' C1iffs, N.J. 1974. L S e -
\\\ - “ h ’ » M- ’ . N N ) e - T
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INFERRING CHANGES IN A STUMP OR FALLEN TREE - ,”‘(%-<\\ i

§-¢

‘A fallen log or stump will usually amaze someone who- looks at it RS
_ - closely for thé first time. A frequent: observation of a seemingly
- © _dead stump is that it is nuturing more organisms now than it did-
.. while it was alive. This_observation is corrd®, as the log or ;
stump very quickly becomes a nurse for a great variety of life. LT

“ % . A dead tree killed by the activities of the insects, animals and
g - bacteria it has hosted is usually felled by a strong wind. The
. © - bark may be already off. The plants and animals that continue to
' _inhabit the fallen tree change the wood both physically- and chemically.

" The inside may be soft and spongy, while the outer shell remains firm.. . ©
The opposite may” also be true. : ‘ : '

Iﬁ)time the log or'sxump will disintegrate and become a part of the
forest soil.- In the process of decomposing, it will have given
life and shelter tg a great variety of animal and plant life. =

" A ° o
& s o o . T .o

S Equipment . . v

. Center Provides o You Provide S
Clipboard . ©° Drawing Paper .,
: C Chargoal and/or Chalk

A N
a - . .

, ' ‘ o Procedure - _
1. Take the group to the Lake Gegoka end of the ELC nature trail.
, . Instruct each student to find his own stump or log and to
- ~ - complete Activity Card A. Allow them 15-20 minutes.

2. Call the students back together and have each individual give |
one example of the things he recorded. " It is important that , ]
each person-be asked to contributé;, a.person who discovers some-

) thing beautiful and exciting. heyfirst time wants to share

"o _ that discovery. i :

their gbservations, instruct

o , : 3. Aftéf the sfudents have rel : 4
' | | This is:done verbally by 'the

them tq complete Activity:
instructor.

y - . A. Give each student.a sheet of drawing paper and 1
. : something to-draw with. S T T B >
..~ Instruct them to return to their log or-'stump . R
. , ol and draw.a picture of it. While they are drawing ‘ C T
' e v (give them about 5 minutes to get started) have . g
- them do the following (you may have to circulate v : S i
‘. " ‘about.the area giving the/jo]]owing instructigns):’




& . o

-~ o - S (1) wr1te 2 descr1pt1ve words about the stump

or log. (Words that tell what it looks 7 ( .
like.) T

%

‘(2) ‘Write'3 action words about the stump or.log.
(Wordg,’that describe processes or changes
s . taking’ p]ace or things’ happen1ng to it.)

(3) Write a short phrase, 4-5 words that te]]s
how the stump or log affects the rest of
the environment. .The phrase may describe
its value or usefulness.or any other thought :
.you have about it. ' . §

v (4) Write one word that sums up ‘everythjng - a o | |
word that suggests a compar1son, an ana]ogy, :
or is a synonym e

o — ) (5) G1ve a t1t1e to what you have written. ;
° 4. When the above activities are completed, bring the students back
together as a group. Congratulate them on wr1t1ng a poem, &nd .
ask each to read h1s poem aloud. ‘ .

Ca . . . .
o




ACTIVITY A

DO NOT TEAR THE STUMP OR LOG ‘APART! .-
(15 - 20 minutes) Work by yourse]f 4;// _

"~'Nhat th1ngs are changing the log or stump now? ) ecdrd-the findings

below:

I3

e

Effect “on Stump or Log

Living Things

|8

. ,' o ’ Non-l.iﬂ'ng,Things ) o ' ) ,_Effect-on Stump or Log

‘What th1ngs about - the stump or 1og g1ve us c1ues about the past events
that have taken place?
~y

’ S . . . i ; /

/

> k-l

e What factors eeused\tﬁeseﬂthingsdto happen?'-A -

', Why were you fn§trupted<hot to tear the ;:2'or stump apart?




SUCCESSION IN A ROTTEN LOG

After a tree dies it passes through a number of well-defined

stages before it decays completely and becomes part of the soil.

Each stage is .identified by a m1crocommun1ty cons1st1ng of
characteristic organisms.- When the organisms in one stage use

up their food supply or in other ways make their habitat unsuitable for
them, they are’succeeded by other organisms. ‘Thus a succession of
communities occurs in a rotten 1og in.mich the same way that a

- succession of communities occurs in a vacant lot, abandoned field

or even in a res1dent1a1 area.

Equipment -,

Center Provides ) You Provide
Thermometers : ! Note Paper
Hand Lenses ‘ Pencils

° _Clipboards , °
'P]astic Collecting Cups - - -

Procedure

_ 1. Locate trees of the samef species in the fo]]ow1ng stagesof
< ) succession:
A dead tree. still stand1ng
A tree that has recently fallen.
. "~ A tree (log) that has a rotten core and firm exterior.
;L A tree with a rotten exter1or and firm interior (if
possible).
. : A tree that is tota]]y rotten

NOTE: An 1ntern can probably help you find these quite quickly, but
you may want the students to do some hunting for the logs themse]ves

2. Make measurements at the site to determine soil and air temperatures,
s0il condition (including color, moisture content and compaction),
surround1ng vegetation and other factors students may think are
1mportant /

3. Identify the surrounding plants that students may think are
affecting the 1og

4. Examine the stand1ng tree for woodpecker holes, signs of bark
beetles and other invertebrates, fungi, etc. You may want to
. collect some sample fungi or beetles to examine later in the
I ,uclassroom, -Recard the hnght of holes,vfungJ types,. etc.

5. Exam1ne the newly fa]]en 1og Is the bark easier to peel bff
than from the standing tree? Compare mosses , fungi, Tichens,’
. etc. to those on the standing’ tree.

/ . ,‘,.. e

- . - R
- . Tt
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a

6. Examine each rotting log in a similar manner. Look for signs .
‘that salamanders, sow bugs, toads, or other animals and insects .
have been using the log as a home or feeding on the 1og Do . o
any of the logs have ants 1iving in them? Do any have plants =~ = “
growing from them? Does each log have the same color, feel, :

N texture, moisture? What other similarities and differences are

v, found? _ w .
Discussion - °
ot 1. Why was it important to examine the same spec1es of tree in ‘A '

var1ous stages? ‘
2. MWhich organisms were.most abundant in each stagé?
.. 3. Can you draw a food web for any?bf the Togs?.

4. Which stages had the greatest diversity of life? Why?

Precautions v
The logs are homes of many organ1sms that ar§7essent1a1 components
of the forest ecosystem. Treat them gently

- 4 s . . ' . R ‘
Adapted from:. w1111am A. Andrews (ed) A Gﬁide-to the Study of A -
Terrestr1a1 Ecology, Prentice Hall, Englewood Cl1iffs, N.d. 1974 2
. . /
. L ’
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FIND ANIMALS AND ANIMAL SIGNS -

Egu1Ement

Center Prov1des L You Provide
Clipboards’ ! - Activity Sheets -
Optional Items: ° . 4 Pencils
Binoculars 3 - Optional Items:.
Hand Lenses &« = = . Animal Identification
Live Traps = I -Books :
Procedure . - . ) ' o

/
1. D1scuss the signs that animals leave in an area, 1i. e s dropp1ngs,
tracks feathers, teeth marks, etc.

2. Exp1a1n that the students should be re]at1ve1y qu1et in one -
~ location for a few minutes if there is to be any chance to
observe an an1ma1 . ‘ _ -t
ia Make sure studentgiknow the time and boundary limits for the
e 1esson.

4. °Encourage students to be sure to 1ook for th1ngs that are big
and 11tt1e .

- 5. Ask stbdentsrto'record.thecanimal1semovements”frommone,]evel,tod

another

6. Ask students to record what they see by name, draw1ng, or,by a-

careful descr1pt1on »
7. D1str1bute the activity sheets, or have students make activity
.sheets on btank paper, ~

8. Have stﬁdeﬁts ugefthe.actiyityksheets in’the field. /

5 )
# ) ; . .. vr)n

*a

D1scussromf oA N T T L

- .,

1. Do you th1nk the t1me of day affected what you found?

2. Do you. th1nk the season affected what® you found? * s

Cw o

3.+ Do you th1nk the weather affected” what you found? { )
4. What other e\\oronﬁental factors may have affected what you saw?

‘P - I/ ) iet
Adapted from materials wr1tten by Nature Center, Hennep1n cOunty Park
Reserve D1str1ct c Ty
e r - ,,
\ & . » ‘ , ' i .' ’/v"‘q 27 " ‘/ 6: s % . . . - - :* . 9.‘
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* -ANIMAL AND ANIMAL SIGNS IN THE FIELD .
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ANIMAL AND ANIMAL SIGNS NEAR THE STREAM o
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ANIMAL TRACKING

Most students do not see an1ma1s dther than birds when they are in
the field. However, winter is an ideal time to observe the habits

of some animals even 1f they are not seen.
3

4, - . - e -
N

Equipment : N '
Center:Provides » ' = Wou Provide
Binoculars . Note Paper '

ﬁplipboards ’ ' Pencils ) .

-_F.’rocedu,re‘ . T, -
1. In the field west of the dorms or at some ather open location, have - - -~

the students fan“out and Took for animal tracks.in the snow. As
soon as a-set of tracks is found, have the students gather, taking
care .to not destroy the tracks. : . o e
a. R . 0 . ' . o '; . ) )r
~ Discussion - . , _ o o o ( -
1. Can the students determ1ne wh1ch way the an1ma1 was go1ng?
2.. /Ean the students determine how Tong ago the an1ma1 was there?
TIf the\trackSrhave fresh snow in them, you know he must have
o gone by pe?ore the fresh snow began or if there.is not as much
° fresh snow “in the track as on the ground, you can make a time .
" estimate.. If the track has mélted some, then that also can
help you estamate its age: e v
3. Follow tHe tracks Are there any signs that the an1ma1 stopped
to eat anyth1ng? ' .

. A l.‘ B
4. ”D1d the animal lie down anywhere? ", f
5. Did the animal meet any other animals and travel with them for . ;

- any distance? _ ) . ’ . , ;
)/61 Did the an1ma1s path Cross the path of any other an1ma1? Which %
animal went by the point of crossing first? . .

7. Can you identify the animal by its tracks? Have the students make _ %

- a sketch of the track so they cane1ook it up later. : ]
8. Did the an1ma1 haus a limp? ‘ o D , : S §

"9. Did the animal drag its tail? e o
10. Did the animal go through some places you can't? . ' : IQ

. . i ; ‘ ol
e «
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ER T
‘

y

. 3. D1d you photograph (or araw) any food that your antma] could Use? ;D -

- . S, ft S
S . ) , - - o ‘e P
AN ANIMAL'S VIEW . , L - =
Equipment - ® o
Center Provides | , You Provide ' - .
Polaroid Cameras ' Polardid Square Shooter , R
Ch'pboards 2 film » N
- Pencils , R
Note Paper i~ o~
Procedure N - 7 | e

Animals and birds that students may find, or find signs of, around
the. Environmental Learning Center 1nc1ude deer, moose, beaver,-’ :
rabbits; squirrels, porcupines, ruffed grouse, Frogs ‘mice, b]ue Jays,
hawks, “eagles, shrews, and chipmunks. .

1. Have the students draw at random or pick an animal that thev want ,
to describe. Ce .

- o -,
.

2. Set time and area limits, - ~~'-‘ , o

3. Send the students out to photograph things they wou]d do or use a

if they were the animal they p1cked You may want to-suggest

that they photograph: _ ' o ' .0 X

a. The tracks that their animal makes | T

b. " The food their animal would eat. " .

c. An animal or thing that might be & danger to  them. . )

d. Where they would- build theirhome or ‘seek shelter: R . T

e. Anyth1ng e1se suggest1ve”of thelr animal. L FL e e e
NOTE: This "lesson may be done w1thout cameras The students could . '

" either write a few lines about each topic - ‘or draw a.sketch depicting -~ * * ‘¢ 7
each. However, with the photographs the students must go- out. exp]or1ng VoLt
-rather than Just drawing on prev1ous]y ga1ned knowﬂedge N W7 .

N B, . : © .
Discussiog, / -0 -': R L RS ‘; g
. " -'. X ‘ Lo ‘ ) - = s RO
1. What was your an1ma1? | o v AN - 'i

2. What did you photograph (or draw) that represents-ardanger to - o
‘your an1ma1? Why? o - ) ‘h : o '

hd 'v . . N
. . .
St ~

4. Do you have a photograph (or’ draw1ng) of’ whgre you wou]ﬂ bu11d a ?“;; .

nest? Why did you choose/that Jogation?. }‘ . . RS

i 5. Were you able to photograph (orudraw) any s1gns of* the~an1ma\ you f’;f :v

represented? ' S . . . SRR
<135 VAR :
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IMPORTANT: If us1ng Po1aro1ds, please remember' . )
1. DG NOT toss away the film packet. It has. been found that small )

. animals eat this discarded material which contains a chemical o

that is deadly to wildlife. ’
Lt ’ s
2. 'If sSome of the deve]op1ng chemical shou]d get on your hands, wash -
the exposed ayea immediately in water or snow. If you don't,
the chem1ca1 tan. cause a sk1n burn. e
3. WOrk as-a team w1th your partner 0pe?at1ng these cameras can T
- be d1ff1cu1t, so help each other out. : o
4. Remember to keep the cold pack as warm as possible, or your - . , e 8
Polaroid print w111 not develop. g
5. Be sure that: e1ther you or your partner has a watch. Remember,
allow 90 Seconds for your p1cture to deve]op 1ns1de ‘the cold pack.
’ - )
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@ B ’('ZAMOUFLAGE AND ADAPTATION ~ - * ~// R
= ' ) Why does -the frog have a mott]ed green back? qu d1d the v1ceroy ..
( vbutterf]y come to mimic the coloration and habits of the monarch LT
7 butterfly? Why do the killdeer and the small-pouth bass.have:
Tight colored undersides and)darker ‘colored backsides? = - ° Ly

/\
Through time the animal species native to north astern M1nnesd%a
. . have evolved to become what-they are today. Only those animals | .. )
, that were able to adapt to the stresses of their environment

o ;j survived, resulting.in those specific characteristics<that insured
‘ R surv1va1 be1ng passed on from generat1on to generat1on. =, - ’
Th1s act1v1ty will exp]ore some of the facets of evo]ut1on,adaptat1on ' - -8
and camouflage. It gives the students an opportunity to observe a : '
real example of adaptation and/or camouflage. ' . ‘ |
. P ) - . , ¢ 7 \ ll
Equipment ' : '
B N . . 3
- Center Provides » + You Provide
Clipboards - P Notepaper or Act1v1ty * R
®  Hip Boots 4 v . Cards . . N
) Net v : ’ ' Pencils , - :
Plastic Specimen Jars o , ‘ RN

_ Hand ‘Lenses - ' R . . ' -

Procedure : R )

. ] . % " . - .
This activity'is in fGUr'parts. Each activity is to be cOmpleted by *
“teams of students o = . .

: 1. Activity A: ‘Define the words adaptat1on\ camouf1age -and gvolﬁ,ﬂon
5 Decide what adaptat1on and camouf]age have to do with evolution.

+ 2. Activity B: L1st some of the ways animals use camouflage and some /44‘”‘
of the ways they have adapted. - .
3. Act1v\ty C: Ask the students to 11st any animals native to
northeastern Minnesota that use camouflage effectively. After
each activity is comp]eted the instructor should record the - - '
f1nd1ngs of each team on a b]ackboard for all to see. : ﬁff/j

4, Act4v1ty D:. In the field have each team attempt to find an example
of adaptation and camouflage. Upon locating a specimen, instruct,
- the students-to describe it and determine how it uses camouflage
: and has adapted, being sure to consider the animal's place in“the
\ environment. When finished, have the groups return to the ¢glass-
- s room and present their findings to onie’ another. ?;\\\

W
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CAMOUFLAGE AND ADAPTATION
= This-adtivity wiﬁl deal with methods that animals of all tyge§ have
developed to insure their.survival. The first three activities will
be completed here ih the .clagsroom, and the last activity will be done
in the forest. = ) ' : T
5 a Activity A: . T
é Working tbgethef, decide an'gdod definitionsQfof each of the following
» : terms. Your 'teacher.will ask you to present'th?m to the total gpoup.
R Do not go on to the other activjties until told'to do so. .
E " | Adaptation: ¢, . : e
E‘ . ‘ s ) s . ‘ ’ %ﬁ ¢
Evolution: ) . o s “
¥ . '
Camouflage: - e Co fi,iﬁ
. . . « Ve R :
t ' - - 0 R
In_what ways are the .three related?
i » ) 4 3 "
: S
Activity B; ‘ SR \
~ List a number of énﬁmals énd the ways they use camouflage. ‘Use the .
word "adapt" as en as you can. ) b‘ ’ .
Es i - © . 7
Animal Method of Camouflage .
\ - a
o N \/ b"
& ' a v 4
- A
{J\
. ~ b;i
- . - 138
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" CAMOUFLAGE AND ADAPTATION, / ‘
o Activity C: _ o/
o List animals that Tive in.northeastern Minnesq&é and the methods of
— . - camouflage that they, have developed. -
_ | 7 . Ca (n
Animal /L | Methods of Camoufiage
. + . " . -

N
S

Activity D: K (-
_ Your teacher will give each team a selection:of equipment. Use it to
‘ observe or collect animals |that have adapted to their environment.
: - For each animal that your team finds, complete the following chart. ‘)
. Do. not destroy or harm in any way the animals that you are observing. o
. TIf you-bring any back to the classrogm, please return them to their 3
homes. ‘ - , ~ -

: Example of Camouflage | Examples of Adaptation . LT
Kind of Animal - and reasons for: and reasons for: ’ - A

- : =) k\ -

&

=1

>\\




" MAMMALS AS CONSUMERS ) L a

Northeastern Minnesota is the home of approximately 52 species. of
mammals ranging from the tiny pygmy shrew, weighing as little as

a dime, to the mammoth moose, weighing almost 1200 pounds. Both
of _these are warm-blooded, have hair or fur, give birth to their
young and suckle their young. Being a herbivore, the moose slowly
moves its way through the forest and shallow waters searching for
food. A carnivore, the shrew is a bundle of energy darting here
and there exploring for insects, eggs and small amphibians. I¢
must consume its weight in food nearly every twenty-four hours.

The mammals of northeastern Minnesota represent the three types

of consumers: omnivores, herbivores and carnivores. This activity
js designed to help the student discover the relationships. among

the different types of consumers, as well as to increase the student’s
understanding of mammals. _

Equipment

Center Provides o You Provide
Clipboards ' . Pencils
S s Actjvity Cards or
¢ - Notepaper
Procedu;e : . _ ' g

This activity is a‘three part lesson and is to be,comp1etgd‘by teams
of students. : ’ o '

=

1. Activity A: Define the fo]lowihg words: mammal,-herbivore,
omnivore, carmivore and food chain. - :

Q

" 2. Activity B consists of two parts:

.A. List the animals natjve to northeastern Minnesdya
with some of their characteristics. Also include
which type of consumer they are: herbivore;

v

omnivore or carnivore. _ .

b. Draw a diagram indicating the relationships among .
the mammals. The instructor may want to clarify =
the role of plants as producers and animals:-as,
consumers. ' .

3. - Activity C is done oltside. Instruct each team to search for
mammals and record their findings. When Activity C is com-

pleted have the teams return to the classroom and share their
findings with the other teams. ' o S

| o 141 | "o
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~ MAMMALS AS CONSUMERS- =~ « |

. K]
® .

al

This activity deals with mammals and some of- thejr characteristics.
- The first two activities are completed in the

Tassroom, and the final ¢
activity .is done in the forest. Do only one activity at a time...
0 . .
Q. 3 \ .
o ACTIVITY A | | : |
, ‘ Working within your group, decide on a good definition for each .of
a the following: \ ' ’
N Mamma 1 6
<Henbivdre _ - : ‘
Larnivore A X B
- | - Omnivore | - : : :
’ (o3 . .
Food Chain - . _ '
ProduEér _ ‘ \ ' ¢ »' o }
v " Consumer o ! . o ’ |
% . L A Yu.,
. : - ) s
ACTIVITY B ' | ' —— — A L
List ; number of mammals native -to northeastern Minnesota and some of ///“
their characteristics. -Use the words you defined in Activity A. ;//
i ‘ ' : . . . e
\ MAMMALS ' CHARACTERISTICS TYPE OF CONSUMER
\ vt - . -
\ . . . +
\ ) . .
.
\
Y \. R )
N - AN
1Y

142 ' .




MAMMALS AS CONSUMERS .

Using the mammals you have listed, draw a diagram which demonstrates

- their relationships to‘one another If the mammals are omniwvores or
herbivores, indicate in your diagram the1r relat1onsh1ps to other
11v1ng things.

-

ACTIVITY € o & - ‘

When you have finished your diagram and sha>gg it with the other teams,
~you will be 1nstructed to go into the forest™and look for mammals and
“levidences of mammals.- Récord as many character1st1cs as you cam, using
the same-method employed in Activity A and B. Do a diagram on the back
of this sheet.

»

ANIMALS AND EVIDENCE . ‘ CHARAC%ERISTICS
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’ Eguigment

Procedure

o
.

ANIMALS AS CONSUMERS - FOOD WEBS
SR e o ;
We often think ofﬁa%émals as being independent of one another and
fail to realizecthat a great deal of. interdependence exists among
the animals in the faorest. Animals found in the vicinity of the
resent the three fypes’ of consumers, omnivores (animals .
gating plants and meat), herbivores (animals eating plants) and,
carpivores (gnimals'gating meat). ‘ : N

’

Yy

° e

. ~ v “
Center Provides o You Provide
) CIip@oar@s' ' ' Paper . o
Hand Lenses . |, Pencils '

Plastic Sth]é Caps

N 4

1. Before your arrival at the ELC,
following terms: . ’
' N Mammal
Herbivore -
Carnivore
Omnivore
Food Web
Producer
Consumer

your students should know the

y
v

- -
14

&

2. Before arriVa]'atlthe ELC, have students ‘draw or be familiar
with a food web. - ' ) ' '

-

NOTE: - Most science b@oks,have'eXcellent‘food web diagramss-" ¢

At the ELC have students determine through observation what part
animals play in the foog webs of northeastern Minnesota. To.

do this, the—students should look for plant tops that have been
eaten, leaves that have been ‘chewed, animal carcasseg to see what
is decomposing them, droppings to determine what the animal has
eaten, and other evidence of food webs. : B

3

Y
\

s ' ‘ ' - . \x‘\
Discussion . . ’

@ o

1. Have the students draw a food web that included the items’ they

found -while at the ELC. -

Are there any itémé'they feel are more important than others in
the food web?" th? )

¥




. INSECT STUDY

Equipment -

Center.Provides . You Provide " ‘ S ,
Hand Lenses Note Paper or Activity Sheet . R
Clipboard Pencils oo

. Plastic Collecting Cups

. ’ 4 B}

- Procedure = . Doa? : :

- . . .
1.. Give each, student or team of students_ one co]]ect1ng cup, a penc11,
\, a data sheet and a c11pboard _ . . i
2." Review the data sheet with the students, d1scuss1ng the kinds of |

answers (data). they might record. » .
Ty <Example: "Where was it found"? Answer: “Under a rock,“ ' o
’ . "On a leaf," "In the stream," etc. ’

b

3. Tell the students to collect one inséct and either: return td a
- central tocation to continue making observations; ¢r stay at the

_ ﬁ, lTocation where they found the insect.and f111 out the data sheet.
‘ ? N " 4, Discuss w1th the students what they observed about thew 1nsects .
| ; 5. D1sp1ay the'data so other students Aay see what has been found < i

o

and recerded

’/ \ s

2




. - . w_‘: v
o K—n ‘
- . o L ;
. \ ' 8 R . . .
- l — . Ao -
5 .
herd * - \
! ” \ I -~

Y R R

i .

s DATA SHEET: INSECT INFORMATION .

\v\

Lo Discoéeryéinformatioh , . - Details :
v." . N . . ) ’ . & , ) . ,
‘ ' 1. Where was it found? . 4. How many legs? .

v a 3

o . . - . 5. How many eyes?

' : NI — . 6. What do you ‘think it
@ I o eats? . ~
. 2. What was it.doing? - - : —

. [ . . AN\ "’ . LV
2 - « : S ' 2 ‘ ' .
’ “ \. . e ca
' = o T 7. Can it fly?
T 3. Where does*it 1 vs? . o ’ :
; Y | © ' . : 8. Is it hﬁ]pfu1~to man?
: L ' ] : ¢ : -

; t . qQ’
} + . 79.':Draw a picture of your _,
R ’ . . o - o insect. .. N

~ 4
. . . N

; Rl . T o 10. ‘Return your insect to
. a . ) . [ . N

g R y ' i Ty ts home. -

;- . - R A .

, ) :
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- ESTIMATING.INSECT POPULATIONS

. .

s ' . » ": -

Insects wh1ch do not f]y farvgan be captuﬁed marked re]eased and .
recaptured to determine ‘how &ﬁy live in d given area. At the ELC
several lofations are suitable*for ‘this activity. The baseba]]

\ ;f1e1d south of the campfire sitey ®he area- of new aspen growth a&?%1n1ng
the baseball  field, the bog behind dorm four and the<spicnic area near

, Equipmént o A
. Center Providesw\ o © gYou Providé

°

“Insect Nets

Procedure 11

s better

the Flathorn Lake Beach are good sites.”

¢ - Q

Marking Pens a
Thermometers , \- Paper :
Clipboards ‘. L ‘ .. .
) A _ SN . .

Proced%fg 1 ‘ At ;- e
. SRR

1¢ When you arrive at the‘sﬁudy s1te have the students determ1ne
' the’boundaries of ‘the are? and descr1be it in their notes
2. Record ‘the temperature, s ad1ness m01sture vegetation and ‘
other characteristics of qhe area. - o

3. "Sweep" the area with insect nets and colledt one species.
Grasshoppers or crickets are excellent for this. -

4. Mark the species you have co]]ected This dan be done by

using a felt ‘tipped pen and carefully making a mark on ‘the
insect's back. o

“

5. Release the insects throughout the study area. ,

-

™

-

Discussion 1
1. Why are well-definéd boundaries important?

2. Were there sub areas within your area that had hore insects..
than were found elsewhere? Why do you think they were there? "

»

v

N L [ :
With the same students or a d1fferent group, return to the area- ;;wnmb
either-after lunch or at the same time on the following day. It =1

o the second part of this study under similar temp-

. B
-
e it
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..

a

1. Make sure the students'know\the boUndaries of the area.

2:‘ "Sweep" the area and co]]ect all the insects of the chosen

spec1es
3“ Count the total number of the chosen 1nsects and the number
- ,that are marked. : . . o .

4, USe the\following ratio to estimatelthe totalfgopulation:

' \‘ ’ . P‘ : P -~ | | . K ) . . | f ’%:

|
|
1 2 - g |
P = tota]‘populatjon: . i . .
1. ; ‘
. 2. ’ N ) ' R - ? .
M> = total number of marked individuals - -
] . N e - @ . o .
| a’ . . L3 L &
P = total number collected on second sweep . ' ‘ '
2 ) R - I " ‘ ) - h -
. . T o . .- I :
‘M = number of marked ingividuals in second sweep
2 C T v ' M

[ - -
<

If you captured 250 grasshoppers the first t1me and marked and released
them, dnd 280 werk captured on your.second sweep, 35 of them w1th _your
mark, “then: . L ) L )

. _ « - .
P =_2 X 91 = 280 X 250 = 2,000 -
| 1

Discussion 11:

o

1. Why were well-defined bout daries'important?

2. Would 1t have helped or begn important on the second sweep
to also sweep the'area approximately 10 feet outside of the °
boundar1es?

3. Can this method be used on a11 an1ma1
. . - .;;e—ﬂ"'~—-4‘5'

B P

Precautions for the teachers:

1. The students must hand]e the- 1nsects with care or a wing or
1eg will be damaged and ‘the study will not be as effect1vee

\ ) .S -

N | N 150 . o

. ?\b g; QY? .' v o



e -

-

2. Students should sweep the 1nsect net back- and forth in front of

them and not chase after grasshoppers that are "getting away".
If they chase one ard ‘on the second sweep do not, the results _

»w111 be inaccurate. - e

. 3

3. If one group of students does the 1n1t1a1 sweep and another
group does the final sWeep,:thﬁn ‘the first group must record
their findings in such a way that the others know exactly
where -the boundaries are and how many insects they caught.

. .
-

o - -~ %

. . . . .

3

Adapted from: William A. Andrews (ed.) A Guide to ‘the Study of
4

Terrestrial Ecology, . Prentice-Hall, Englewood Cliffs,'N.J. 1
L T s
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"~ “muscles and bones.) ,

"BIRDS OF NORTHEASTERN MINNESOTA

<

From ancient .times birds have appealed to man. "They have fdrnished v
themes for tales of adventure, poems, music and even primitive religions. =~
. Today there are innumerable people who use much of their leisure time\
to acquaint themselves with birds in their native surroundings. This
aesthetic enjoymen{ of nature offers a“wealth of interesting and
exciting experiences. : . :

- .
-

A1l birds are warm-blooded (capable of maintaining a constant body
temperature), Tay eggs from which the young eventually hatch - .
(oviparous), have two legs, .a bill or beak, feathers and are capable
of flight. {There-are a numher of special adaptations in the bird's
. structure which magke it possible for the bird to fly, S¥.e., hollow
bones, air sacs, streamlihing, centralization and balance of body

Over 180 species have been recorded in the Superior National Forest.
The most common birds around the Center are ravens, red-winged
blackbirds, woodpeckers, jays, wrens, nuthatches, chickadees, thrushes,
waxwings, vireos, warblers, grosbeaks, finches, sparrows and assorted
hawks, ducks and owls. : e ‘

While condﬁctihg this activity, embhﬁSize the development of gobd _ .
- observational 'skills which will lead td easier identification in the .

field. Identification is important because’ a positive identificatigz ) ™
jcal =

can ‘lead into a number of areas such as -habitat comparisons, ecoloi
niches .observations and interactions between species-.

Standard procedure in puzzling out descriptions is to ask if the bird

is smaller than, s big.as, or larger than a robin or sparrow. Once - .
one gets some ‘idea of size, specific questions. about obvious features .
such as crest, cap; eye Tines, breast marks and wing bars should .~ 7 -
narrow the possibilities. Perch preference, feeding habits and habitat

are also’ heTpful information.” Even with these clues, some identifications -
will remain’ impossible. ‘ ’ - .

“ . '
¢ ' . ’ - : v
Equipment - L T o , . ®
Cénter Provides - & . You Ptovide . : ‘
~Clipboards ™ ) o ‘Note Paper or Activity
Parakelic Receivers - Cards - : .
Tape Recorders " ‘Pencils T »
Binoculars : . . s

g
g

o

-

Procedure ‘ T . A - ‘ P

~1.- Assemble students and' have them complete‘Acfivity A. -Activity A
- asks the students to write a defjnitioh of bird. (See background
information). Upon completion of the Tesson, students will have an
opportunity to re-examine their definition and will most likely ' '
,change their origipal definition. v ' ’ '
_ . : .
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.

~ the birds, _ . : =+

After completing Activity A, divide the group into Jeams. Tell > . -
them they will be working together for the rest of the activity,
and give them Activity B. This activity asks the teams to list

a1l of the birds that the members know, and describe the chqﬁacterisiics'
‘that make them recognizable. Give the teams about 25 minutes and )
. then record all of the birds the group has identified, going from.- .

1

team to team-and member to member for the final Tist.

When the Tist is completed ask the teams if‘it would be possible to
find a few categories into which all of gheir characteristics =
would fit, and lead them to suggest catedories such-as sjze, shape, -
markings, song, call, habitat, beak shape, foot style, etc. -

Now give them Aétivity Card C which consists of a table of obser-
vational characteristics to be recorded on paper and on a tape
recorder. Ask each group to setect a‘person to fill out

Activity Card C, one to carry the binoculars, one to carry ‘the

parabolic receiver and one to carry the tape recorder. . Send the -
students into the field with a time 1imit of one pour to find, if
possible, five different kinds of Birds. :

When the teams return, construct a sheet similar to the last . o
activity card and record al1*of the birds and characteristics.
Discuss the findings. Do .

Upon completion, ask the studenE% to think abdut their-original - |
definition and, if you 1ike, have them write a new one and compare *° -
the two. Hopefully, they will have a great deal more to write about .

-
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Aruitoxt provided by Eic:

@
-

. ‘ T /
~ BIRDS
Activity A
Define Bird: . ¢
’ - [
, ‘ y
- : ) .
Activity B, s
BIRDS ° , . CHARACTERISTIC?/
N #
i &
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BIRDS.

-~

Activity C L

FIELD SKETCH & MARKINGS
N

BEAK & FOOT
SKETCH - .

N -
* HABITAT

FEEDING
. HABITS

1

SONG & FLIGHT
PATTERN

**Note: size, cap,
. crest, ‘eyeline,
breast mafks and

wing bars
)

»

7
[

v
. .
-~

Perch
preference

.
e

i

5‘1"
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14 #3 Monarch Cruiser packs

_ P]easé,keep‘the following in m%nd when p1anning/equipﬁent use:

1. Equipment can only be checked eut by adults
2. Equipment must be returned in the same condition it
was received - 5
- 3. Do not accept equipment- that appears to be damaged or
inoperable .
4. Check equipment out shortly after arrival and in short]y
before departure

o
o

Camp1ng Equipment Optical and Measuring Equipment

24 . 17 Foot canoes s . Burleise funnel

1 " 6 Place canoe trailer , 190 Clipboards S
80  Canoe paddlés & , Stereo electric m1croscope
71 Helmsman 1ife Jackets , 15X Stereo microscope
23 . “pars ' 30X Stereo microscope

26 "Horse collar" 1ife Jackets ' 50X Microscope

15" - Canteens ) 10X Spotting scopes’

20 Foam pads -\ 2 Binoculars . . .
37 Sleeping bags ™ 6 Hand lenses

4 Optimus 111B camp stoves Dissection pans

Air pump

Plastic buckets

Minimum/max imum thermometers
Bi Therm pocket thermometers’

20 Pint plastic jars
29 Quart plastid jars
12 #4 Duluth packs

-t

Ny —! ‘
WANW 0000 R~ —=PDOWWEE LN —Y—
) R

3 . Small packs w/frames Thermometers “
4 Small packs w/out frames. 20' Tape
4 Sven saws 50' Tape o -
5 Swede bow saws 100" Tape o
6 Reflector ovens » - Rulers ;* & .
4 Grills @ 36 Isabella quadrang]e maps
2 Grills w/folding legs - - 41 Silva compasses
4  Utensil Kkits . ‘ 10 Brass compasses
8 #1 Cook kits b W B
2 #2 Cook kits - . , ' # Astronomy Equipment -
-5 Misc. cook kits :
10 Two-man tents. , 1 Telescope 614 Ga]azy
4 10 x 12 Tents , F-~700mm D-60mm
4 8 x 10 Tents : ' 1 © 65mm’ Edmund eyepiece
. o 2 6mm Edmund eyepiece
Winter Recreation Equipment 2 28mm Edmund eyepiece
6 Pair of metal snowshoes
10 "Pair children's plastic snowshoes

2 '8' Toboggans
2 Plastic toboggans w/poles and harness

95 Pair cross=country>skis w/cable bindings

90 . Pair snowshoes w/thong b1nd1ngs
a5 Pa1r ski poles '
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- . Audio-Visua] Equipment

1

6 Bell Howell cassette recorders w/mikes, p]ugs, Eases
3 -2 Overhead projectors
2 "Folding film screens w/tripods,
] Wall screens
1 Megaphone
2 - Extension cords ‘
2 Kodak slide projectors w/3.5 4" lens: . ' ¥
. v 1 Kodak slide projector with 4-6" zoom lens : :
' 1 Sawyef/sl1de projector ° - ' . ! .
2 140 Slide grays : : _ . S
1 80. Slide trays : :
1 Sawyer tray
1 -Cassette tapes
2 Wollensak reel- to~ree1 recorders
2 Sony cassette reecorders ‘ 8
6 _Parabolig receivers . ' ‘
1 - 16mm Bell Howell 16mm proaector, Model 15458 ° SN
1. ~16mm Bell Howell Jémm projector, Model 1552 o
1 Filmstrip projecter w/feeder : . - : .
1 °  Record player(assorted tapes - ’

\reel to reel)
5 Metal take-up reels (T

»,

FILMS: Cheman, InciHent at Wolf Hill, Death of a‘Leqend Temples
of Tinie, Rise and Fall, of the .Great Lakes., P]ay Safe, The Forest,.
‘Planting- Isn t Enough

Terrestr1a1,Equ1pment ' Aquatic Equipment ? -
6 Surveying tripeds -8 - Rowboat w/oars
12 Tree planting bars 22 Pair hip boots
‘8 - Log scale sticks 2 Large seines
1 Gradient stick 4 Small seines
3 Log scale bars "6 Dip nets
5 Soil thermometers 4 Ice augers
3 Increment borers 5 . Metal ice dippers. * .
2 Increment hammers 36 ;- " Hand dip nets
4 Mineral sets - 22 Ekman bottom dredges
10 Soil samplers ' » L w Kemmerer water samplers
4 Plane tables w/tr1podsa 2 i discs’
15 Insect nets ’ 2 . Depth measurer
2 Live traps _ : 9
.34 Mefer sticks , Test Kits -
10»°  Hand trowels : ‘ :
o 1 Simplex soil test kit faerenes
8 Co2 Hach kits '
5 Ph Hach kits
e 2 Hach ammonia kits ’ \§“\\
10 Hach dissolved oxygen kit v
—3 Co2 Eduquip :
3 Nitrate hardness Eduquip
3 Acidity kits Eduquip
; No2 kit Eduquip

Lamotte soil test1ng kits ®
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_ i \
The fo]]ow1ng publications are primarily collections of

related mater1a1 that can- be used. for env onmenta]]y-or

Brennan, Mathew J. ed Peoplg and The1r Env onment Teachers Curriculum
Guide to Conservat1on Educdtion. Chicagd: J.G., Ferguson Pub. Co.,

1968. ’
Brown, Robert w and G.T. Mouser. Techn1ques for Teaching Conservat1on ; T
Educat1on M1nneapo]1s Burgess Publishing Co., 1964. > C .

ES Cards Read1ng, Mass Add1son Wesley Publishing Co.
xam1n1ng your Environment Series. M1nneapo]is Mn.: W1nston Press Top1cs
- ] include: .
. . + " Astronomy K
' , Birds =,
Mapping
Mini-cTlimates
Pollution
Running Water
Small Creatures ‘
Snow and Ice : ' ' 8
, ~ The Dandelion ' . s ' K
'rees, ’ ‘
Senses ‘

.

/ - L
’ : Group for Env1r'onn1enta1 EBucation. Qur Man-Made En51ronment Washmgton, D.C.:
American Instltute of Arch1tect9, 1969 / o

. Hiros John E. Inv1t1ng Invo]vement w1th H1story Browns Mills, J J.:
"V Conservat1on and Env1ronmenta1 Science Center, 1968,
" Jackson, John Y. Land Use - Concern - Challenge —.Comm1tment.'Browns Mill,
N.J.: Conservation and Environmental Study Center, T1968. .

Mason, Fred R. Tuning Up the Five Senses. Browns Mills, New Jersey: Con-
servation and Environment Study Center, 1968. 0
- Mini-Units for Environmental Education. St Pauf Mn.: Minnesota Department
L& of Education. (Includes 30 tapics. p]us b1b]1ograpny)

Nat1ona1 Wildlife Foundat1on Washington, D. C at least 17 d1fferent
book]ets each with dne topic covered in 3 to 15 lessons.

Russell, Helen Ross. Ten-M1nute F1e1d\Tr1ps Us1ng the School Grounds ..
for Environmental Studies. New York: J.G. Ferguson Publishing Co.,

) 1973. ‘
Tempe, Gertrude G., and David-F. Moore. Education for Survival. Morristown,. ~yF
N J.: North Jersey Conservation Foundation, 1970. . S

4

L - White,-Roy‘C. ed. Environmenta] Education Handbook. Helena, Mont.:
’ ' - Department of Public Instruction, 1972. o K
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Books which dea] primarily with ph1losophy and methodo]ogy of env1ronmenta1
education: =

- .
’ ) . . L3

Bra1nerd John W. Nature Study for Conservat1on New York,, MacM1111an Co
1971 _ 1 . o,,‘ ao

Freeburg, William H., and Loren E. Tay]or Programs in Oufdoor Educat1on )
M1nneapo]1s Burgess Publishing Co., 1963, ﬁ» 2 -v;‘ R .

Hammerman, Donald R. , and William M. Hammerman; eds. Outdoor Educat1on,
a Book of Readings. M1nneapol1s Burgess Pub11sh1ng Co s 1968

’ Hammerman, Donald R. and W1111am M. Hammerman. Teach1ng in the OUtdoors
) M1nneapo]1s Burgess Pub11sh1ng Co.s 1973 G

MSTnnisy Noel. You are an- Environment. Evanston, I]] Center for Currituﬁum o f
DeS1gn s 1972, : _ : ,i te - (:

Schoenfeld Clay, ed. 0ut11nes of Environmental Educat1on. Madisoh; Wisc.§
Dembar Education Research Inc., 1971. - w

.

Sm1th Ju11an W., Reynold E. €arlson, George u. Dona]dson, and Hugh B. Masters
0utdoor Education. Eng]ewood Cliffs, N.J.: -Prentice Ha]] 1963. -

a

Stapp, W1111am Integratmg Conservat1on and 0utdoor Educat1on Into the . .
Curriculum. grades k - 12 M1nneapo]1s Mn : Burgess.Pub11sh1ng Co., !
1967. o, , o . : '

v

Subarsky,-iachar1ah E11zabeth W. Reed, Edward R. Land1% and Barrie G K]a]ts‘m
"~ Living Things in Field and Classroom MinneapoTis : (Minnesota of =~
Mathematics and Sc1ence Teach1ng Proaect) UniverSIty of M1nnesota, 1969

B Terry, Mark. Teaching 1or SUrv1va1 New York Fr1ends of the Earth-Ba]]ant1ne
Book 1971. _ ’ o ' :

Vivian, V. Eugene, and Thomas J. Rillo. Focus on Env1roomenta1 Education.
Glassboro, N.J.: The Curriculum Development Council for Southern
New.Jersey, Glassboro State Co]]ege, 1970. :

Background reading to he]p you understand the environmental prob]ems

around us: » _
i Carson, Rachel. The Sea Around Us. New York: Oxford Uoiversity Press, o :
1951. - .o ' ) ) ) L

Carsons Raehe]. Silent Spring. Boston, Mass.: Houghton Mifflin, 1962.

Commoner, Barry. The Closing Circle. New York: Alfred Knoff. ‘(hardback,
" .also paperback). - . L

» LI ~ e

. Commoner, Earry. Science.and Survival. New York: Vikiﬁg Press, 1966.




oW

o ‘ Dorst Jean. Before Nature D1es. Baltimore, Md.:" Pengu1n Books, 1971

Douglas Donald G ."and John R. Stewart eds. The. Van1sh1ng Landscape
Skokie, I11. Nat1ona1 Textbook Co., 1970

Ehrlich;,Paul R. The Populat1on Bomb. New York. Sie?ra C]ub#éalqantfne'~
. Book, 1968. - - < : . »,; L

. . Fuller, R. BuCkm1nste?' 0perat1ng Manual for Sp;gesh1p Earth.. NéW'York:
* Pocket Books, 1?11 ,,,,, e ] ~ . .
. - Huth Hans Nature and the Amer1can Un1vers1ty of Nebraska Press, 1972 b
1 «
o Meadows,,Done]la H , and others. The Limits to Growth« New York
) Universe Books, 1972

~as\?wagnor, Richard M. Env1r0nment and Man. (an Edition). vNew Yoﬁk;\y}w.,
NOrton and Company, 1974.. . T : .

[

@49 ! . P o
M1sce11aneous books worth hav1ng ’ _ ‘ =y
e °Bachert Russe] E. Jr., and Emerson L. Snooks, Outdoor Educat1on Equ1pment.
‘ : Plans for Easy to Make Items. Danville, T11.: .Interstate Printers.and.

. Publishers, 1974. , C e cad

@

Conservat1on Education Associat1on Eanronmenta] Conservation Education:

o - A Selected B1bTﬁograEhx Danville, 111 " Interstate Printers and
: ublishers, R

-

..
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