INTRODUCTION

Forestsareimportant for many reasons. They providewood productsimportant to our
economy and our daily lives. They arevaluable asrecreation areaswherewe can enjoy their
natural beauty and asplaceswherewildlifecan maketheir homes. Forestsprovideoxygen
for all animals, including humans, and help makeand hold valuabletopsoil in place.

Weneedto understand how forestswork and what aff ectsthem sowecan better understand
what it takesto manageforest resourceseffectively.

THEACTIVITIES TIME REQUIRED

Cross Sections 20minutes

45minies

TreeCharacteristics 30to45minutes
Evidenceof Change 30minutes
DetermineSitelndex 30minutes
ObserveA Rotten 20minutes
Logor Stump

CommunicateThrough | 30minutes
SketchingandWriting

Transfer theProcess 20minutes
to Other Environments
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COMBININGTHEACTIVITIES

Theactivitiesinthisunitaredisplayedsingly. Depending uponthetimeavailable, andthe
skill of the participants, you may chooseto do only oneactivity or theentire series. For
maximum learning, theactivitiesshould beexperiencedintheorder listedintheunit,
however, other suggestionsare:

Suggestion1
Title: CrossSections/Tree Growth/Tree CharacteristicsEvidenceof Change
Introduction: Intheseactivitieswewill belooking at somefactorsthat affect treegrowth
intheforest. First we' |l examinetreegrowthrings.
Activity: CrossSections
Transition Statement: We' veidentified somefactorsthat affect treegrowth
intheforest. Now, let’ slook at away to usethat information.
Activity: TreeCharacteristics
Transition Statement: What goesonintheenvironment hasan effect on how
treesgrow. Next wewill look for cluesto eventsthat havetaken placeinthis
environment.
Activity: Evidenceof change
Summary: Now that we’ ve seen somefactorsthat affect treegrowth, how
couldweusethat informationto grow healthier forests?

Suggestion2
Title: ObserveaRotten L og or Stump/Communicate Through Sketchingand Writing
I ntroduction: Datacan be collectedinmany ways. It can beread, listened to, observed
directly or determined by measurement. Inthisactivity, wearegoingto gather datainyet a
differentway.
Activity: ObserveaRotten L ogor Stump
Transition Statement: Just astherearemany waysto gather information, there
isalso morethan oneway to record and interpret that data, asyou will see
whenwebeginthenext activity.
Activity: Communicate Through Sketchingand Writing
Summary: How could weusethesesketchesandwritings?(By sharingthe
sketchesand poemsthey could passalongtheir positivefeelingsabout theforest
environmenttoothers.)

CURRICULUM RELATIONSHIPS

Social Studies

1. Readabouttoolsforestersonceusedto measuretreesand survey land. What toolsand
methodsareusedtoday? Havetool schanged?How?

2. Calculatethetotal number of board feet of lumber harvestedyearly inyour area. Whatis
theimportanceof timber management inyour community?How muchmoney isthetotal
boardfootageworth?Extend these cal cul ationsand figuresto your county and thenyour
state.

3. Draw orlocateforested areasinyour state. L ocatethewood manufacturing millsinyour
county and draw arrowsfrom theforest wherethemillsget their logsto the mills. Find
out how many board feet of logsthemillsusedaily. If eachlog truck hasabout 6000

board feet onit, how many trucksof logsdoesit take daily to supply themillswith
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wood?

4. Read about forest seed orchardsthat produce seedsfor reforesting harvested areas. How
doesforest geneticsrelateto human genetics?

5. Researchearly taxonomistslikeDavid Douglas. How did they contributeto plant

identificationand classification?Who devel oped the system of classificationwe
useand hasit changed?How?

6. Classify theeconomicimportanceof varioustreespecies. How are populationand

industrial centersinthestateaffected by forestlocation?How important areforest

resourcestothestate’ seconomy? Whichtreespeciesareeconomically important?

7. Explorehow treesareused in our environment. What kindsof treesare usedin parks
and along streets? What criteriaare used for tree selection in these areas, around water
linesand underground utility lines?

8. Discusshow treesaffect people’ sfeelingsabout wherethey liveor takevacations.

What roledotreesplay in hel ping peoplerelax or stay healthy? Do treesaffect our

mental and physical health?How?

9. Determinehistorical eventsof atreecross-section based onring count. Relatethesize
of thetreetoimportant past eventsin stateand/or local history.

Science

1. Grow treeseedlingsfollowingdirectionsfromtheU.S. Forest Service, State Forester or
Nursery. Keep good recordsand graph results. Grow beansat the sametimeand
comparethegrowthrates.

2. ldentify andclassify different tree speciesor associated standsof trees(forest types).

3. ldentify andclassify thephysical requirementsof major forest typesinyour state.

Consider factorslike: general soil types, amount of light needed, climate, shadetoler-

ance, even-aged stands, other treesfoundinthecommunity.

4. Experiment with seedssuchasradishto determinetheoptimum spacing for maximum
growth. Manipulatefactorssuch assel ectionand thinning.

5. Obtainsamplesof different wood species. Experiment with strength and other physical
properties. Determineitsbest use, then conduct researchtoverify or changeyour

results.

6. Collecttreespecimensand develop aclassification key based onthemajor likenesses
and differencesof their leaf characteristics. Rework thekey and providean alternative
way to classify thesameleaves.

7. Makecollectionsand classify them, devising akey. Keyscan bemadefor rocks, soil,
animal signs, skeletons, wood, bark, twigs--just about anything you classify.

8. FindarottenlogandexploreitusingideasfromA Rotten L ogstudy.

9. Constructamodel of aboardfoot.

Mathematics
1. Determinetheheight, diameter and boardfootinatreeor telephonepoleonyour
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2.

3.
4

school yard. Determine the board feet in astandard cord of firewood.

Calculatetheacresand percentagesof statelandindifferent forest typesand makea
bar graphto show therelationships, or usethecomputer to show theinformation using
many graphforms.

Graphlocal treetypesto show growth ratesand age of maturity.

Develop mathvocabulary such asdiameter, radiusand circumference.

LanguageArts

1.

W

6.

Writedescriptive paragraphsabout any of theactivitiesinwhichyou participatedinthis
unit.

Writeinstructionsfor waysto germinateaDouglas-fir or other kindsof seedsusingthe
“stratification” process.

Writeand illustrate abook about thelife of atreefor aprimary classroom.

Pick atreetopicandwriteandillustratean informativebrochurefor studentsyour age.
Placeintheschool’ sresource center.

Ask any forest management agency if they want someinterpretivesignsor brochures
written. Work withagency personnel to devel opthewritten material.
Writeanarticlefor the school newspaper about treesand their usesinyour community.

CreativeArts

1.
2.

3.

o o

Usecharcoal from afireto sketch forest scenes. Spray with afixativeto save.
Makemosaicsusing materialsfoundintheforest, i.e. bark, twigs, cones, needles, rocks,
etc. Illustrateaconcept or cyclelearnedinthisunit, i.e. rottenlog study.
Makerubbingsof different treebarks, cross-sections, |eaves, and needles. L abel and
create aninformative display for aschool display case or create abook.

Construct model sof forestsinwhichyoudisplay different methodsof forest management
suchasthinning, sel ectivecutting, clearcutting, etc.

Createwreathsof forest material ssuch ascones, twigs, branches, and grasses.
Exploremusic, poetry, and songsabout trees. Createadanceor illustratethewritings.

Investigating Y our Environment
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CROSSSECTIONS
CONCEPT

PRINCIPLE

Cause/Effect, Interaction, Gradient

Readingtreeringscan beasfascinating asreading books.
A treecross-section can hel p usunderstand moreabout the
environmentinwhichthetreegrew thereby helping
studentsunderstand moreabout theenvironmentinwhich
they grow. Accurateobservationsarethefirst stepto

interpretingtheenvironment. Observations, arekeyin
thisactivity.

OBJECTIVE

PREPARATION

MATERIALS
NEEDED

PROCESSES
USED

TIME

e Thestudent will beabletolist at |east four observations
when reading atree cross-section.

* Thestudentwill beableto defineand distinguish

between aninferenceand anobservation.

e Thestudent will beableto nameat |east threefactors
that can affect treegrowth.

Collect crosssections of trees4" to 6" in diameter that
show avariety of growth patternsand influences(wideand
narrow annual ring spacing) such asfire, insects, diseases,
damagefrom construction, or weather changes.

* Cross sections of trees (onefor every oneto two people)

* Easel paper or chalk board for recording responses

* Activity Sheet A|: Looking at Cross-Sections
(for each participant)

e Observe
* Hypothesize
e Infer

e Communicate

20 minutesfor theactivity, discussiontimeasneeded.
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DOING THE ACTIVITY (indoors, outdoors)

A. SetStage

Reading treerings can be asfascinating asreading abook. A treerecordsinitsgrowth
ringsinformationabout theenvironmentinwhichitlives.Inthis  activity, wewill be
making observationsusing tree cross-sectionsto help usfind out moreabout lifeand
growthinaforest.

B. Procedure

1. Studentswill look at thetree cross-sectionsand discusswith other studentssome

of their observationsabout their cross-section.

Distributecross-sections, oneto every oneor two students.

3. After about fiveminutes, hand each student Activity A sheet, and ask themto
usethetop space on the sheet to record someof their observationsabout the

cross-sections. They may work with another student after they’ veobservedtheir

N

510 min.
ACTIVITY A; Lpoking at Croas Sectlons rdmidualiras
- —pg—\

Wi dewn some things you nodice aboul yuor cross seelien,

IHFERRING TREE GROWTH RING FPATTERNS

Work by yourgelt or with a8 partner

Seloct 8 obsarvations aboul tha cross sadioes [ INE groug ligt. Lt paesle reazone o
iheza ohzervationz. Liet woys you coc’d 3et up an mmshgetion o fimd oot sroae about wour
obsemvatiora and inlerencaa.

Cheanvations Irfarencss Ienmastigations
{What you notied) [Possibla reasone for this) (Hor e tould el dul}

1.

Trgg Aings Indgemation:

The cument year's growih is 1he ring next 10 1k camblum isyer palirside the bark. The rapid piing
growth is lighter coiored than the grewdh muxde in the surmer, s a light-and-derk colored ring
makas ona yeer's growdh. [ is easicr 10 06 and ¢ount the summer wood [dark rings) to deta s
tha age of the s whai B v cul,

These AngE are easly counted an the stumgs of cut Tneaa.

This tree wea <2 yearold whan it was cor.
Th chark ring are summer wood and tha light rings are
spring wod, Dne gt and one dark ring makss ore

L 1 WO groth,
v v
Ipwzetipating Voor En\'imnm:nl
Parests. bt
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cross-section. (5-10 minutes)
4. DirectstudentstoreadtheTreeRingsInformationat thebottom of thesheet
whenthey finishwiththeassignment. They may dothisindividually or with
another student.
5. Mid-Activity Discussion: Beginby asking:

A. What didyou noticeabout thecross-section? List responses
for participantsto see. M ake sureyou point out that these are participants
observations. M ay needto defineobservation.
B. Pointtotwoor threeitemsfromthelist that deal with growth characteris-
tics andrings, such asvarying growthringwidth, center, etc. What are
some possiblereasonsfor thesegrowth patternsbeing present inthecross-
sections? Point out that thesereasonsareinferencesthat weinfer from
our observations.

6. Askstudentstoextendtheir observationsandinferences, then speculateabout
how they wouldfind out whether their observationsandinferencesweretrueor
not. Todothis, completethemiddlesectionof Activity A.

C. RetrieveData:

=

Ensurethat all studentshaveread thelast sectionof Activity A.

2. Conduct adiscussion. Haveeach student or student group report ontheir
observations.

3. Ask: What observationsdidyou select to think moreabout?Generally, what

cangrowthringstell usabout agroup of trees?(competition, climate,

temperature). What doyou noticeabout thering pattern?

CLOSURE Studentssharewith each other or withthegroup what they havelearned
about theconditionswhich affect treegrowth?

TRANSITION We' veidentified somefactorsthat affect treegrowthinaforest. Inthe
next activity (Tree Growth) wewill explorewaysto usethat informa-
tion.
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TREEGROWTH

CONCEPT Cause- Effect, I nteraction about someof thefactorsforestersuse.

PRINCIPLE Inthisactivity, participantslearn away to manageaforest stand for
maximum growth potential. By studying coreboringsfromlivingtrees,
they learnitispossibleto study treesandimprovegrowing conditions
without destroyingthetrees.

OBJECTIVE » Thestudent will beabletoidentify and discussfactorsthat affect a
pre-selected stand of trees.
» Thestudent will beableto design aninvestigationto find reasonsfor
similaritiesand differencesintreegrowth patterns.

PREPARATION Select atimber standfor study. Tagfour tofivetrees, number themand
record thediameter of each tree. Select treesthat show effects of
environmental conditions: injury, over-crowding, lack of sunlight, etc.
Boreeach treeahead of time. Number the coresto correspond with the
treenumbers. Tapethetreecoresto cardboard with transparent tape or
placein plastic strawsto keep the coresintact. If you planto dothis

activity again, onthissite, placethecoresinliquid resin. They will keep
indefinitely. Inany event, keepthenumbered cores, and permanently
mark thetreesto eliminatethenecessity of reboring.

Prepare an enlarged matrix of thechart in step 2 of thisactivity. Cover
thematrix with asheet of plastic and record datawith agrease pencil.
Thisway, you canusethechart again.

Y ou can also dothisactivity using stumpsthat grew under avariety of
competitiveinfluencesif you canfind enoughdifferent examplesina
relatively closerelationship.

MATERIALS
NEEDED

Increment borer

Tagsfortrees

Handlenses

Largechart of activity matrix

Activity Sheet BInterpret DataAbout Tree Growth
(for each participant)

PROCESSES
USED

Observe
Interpret data
Hypothesize
Communicate
Infer
Measure
Usenumbers

TIME 45minutes
DOING THE ACTIVITY (indoors,thenoutdoorsonsite)

Investigating Y our Environment
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A. SetStage

Inthisactivity, wewill demonstrateamethod for estimating how the
environmentinfluencestreegrowth.

B. Procedure

1. Show asampleof atreecore. Thenuseanincrement borer to
demonstrate how acoreistaken. Answer any questionsthat arise.

2. Hand out coresamples, hand lensesand Activity Sheet B. Useall
the prepared cores so therewill be good choicesavailable when
studentsget to#3 ontheActivity Sheet.

3. Reviewinformationabout coresif youfeel youneedto. Then

ACTIVITY B: [nterpret Data About Tres Growth
p

15 min.
groura

1. &hesnve the tres core your group has been given and ecord the follewing informaticn:

Trea no,

Murnbér of dark sings
form center o bark
2ppron. age]

Remarks abeatl the paltern of ringa

Remnid the bllgwing information about tres core
e cllarnater inforrstion. )

FumEer of .
Firgs from Dlsn'laneL of
canmr to bark | 82 I"run
Trae Mg, {apprax. ags) i " 3y
1
2
3
a
5
B
=

2. When your group has e alava indornzliun, e parsen 1o he greup shonld recard thiz Inlar
matn &n the blackboand of sded beadd, Chasrl e b ke ADTIVITY T, part 2,

DRAWING QF TY :
TACTIVITY B: Interpret Data About Tree Growth (cantinusd)
Cankor, o~ a
slant
frnting herg
3. Setup an Investigation 1o find out reesons for some of the diferences inlha data
_,/_ZZEZ: a ‘Se=kect 2-3 ress from the list thet =how diffarsrcas in growth eades.

b. Which trees did you eelect? {Indicets by numbar)

& Wiy dirl you seloct those taes?

. 30 with wousr groaup 1o 1he site of the treea you aelected for inveatgabion and di (Fart 43,
Callact and Record Date. Record your ohsaradions:

a. Interpest Dets. Record possibe fmlarpretions of tho akbove data:

b. Summarize your Inweslzakon. Wrie your group'a summary below. Includs:

whiat you ward brydng 1o find out

what data you collectsd about #

what intespretetions you meda

what athay data you would collect aboul your Snessligatian

J

Linvisliyating Twic EceAdronmesnl @
Farests
Investigating Y our Environment '°"‘5’£"“°t
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instruct studentsto usethenext 5 minutesto complete#1 onthe

activity sheet. TEACHERNOTE: Monitor groupwork and adjust

timeto completetheactivity. Add 2to 3 minutesif groups
seemtoneedit.

4. Studentsrecordtheinformationontheir treecoreinthechartin
Point#2, columns1and 3. Facilitator asks"What further
information doesthisdataprovide?' Conduct ashort (2-3

minute) discussion.

5. Whilethegroupsareworking, teacher/facilitator recordstree
diametersonthelargechart prepared ahead of time. Chartisthe
sameonefoundin Point #2 of theactivity sheet and asks
studentsto record pertinentinformationontheir activity sheet.

6. Transition: Thecoresyouhavebeenexaminingwereremoved

from premarked treeson site. In afew minutes, we’ll gofind them
and conduct further investigations.

7. Studentsshouldread part 3onActivity B, gather all materials
needed outsideandfollow theinstructions. Teacher/facilitator: Y ou

may want to ask studentswhich treesthey choseand why.

8. Groupsgooutsidetowheretreesaretagged and numbered andfinish

parts3and 4.

C.RetrieveData

Eachgroup providesatwotothreeminutesummary of their findings.
Ask questionsthat will help groupscomparetheir information. Record
or highlightinformationyouthink might helpinthecomparison.

CLOSURE Fromour investigations, what aresomefactorsthat you
think areaffectingthegrowth of thisforest?

TRANSITION What goesonintheenvironment hasaneffect ontree
growth. Inthenext activity youwill examineaforest
environment looking specifically at how individual trees
grow.

TREE CHARACTERISTICS

Investigating Y our Environment
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CONCEPT

PRINCIPLES

OBJECTIVE

PREPARATION

MATERIALS
NEEDED

PROCESSES
USED

TIME

Cause/Effect, Interaction, Replication

Y ou’veheardtheold cliche, “Can't seetheforest for the
trees.” Inthisactivity, participantswill look at treesina
forested stand and examinespecific characteristics. Man-
agersmay examineastandfor timber productionor

maybefor wildlifemanagement objectives.

* Thestudent will beabletoanalyzethegrowth
characteristicsof agroup of youngtrees.

* Thestudent will be ableto select treeswith the
desirablecharacteristicsfor timber production.

* Thestudent will be ableto select treeswith desirable
characteristicsfor somekindsof wildlife.

Select ayoungforest stand, 20 - 60 yearsold. Many times
thesamestand can beused for collectingandinterpreting
dataabout treegrowth.

* Selectedtreestand

» Activity Sheet C]Look at TreeCharacteristics
(for each participant)

* Tagstomarktrees

* Plastictagging of different colors

e Observe

* Predict

* Hypothesize
e Infer

e Communicate

30to45 minutes

DOING THE ACTIVITY (outdoors)

InvestigatingY our Environment
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A. SetStage

1. Inthenext45minutes, wewill beinvestigatingthefactorsaffecting
treegrowth. Thereisafixed amount of moistureand nutrientsinthe
soil for plant use. Theoretically, all of thisisused by plantsfor food
manufactureand growth. For example, if therewere1,000treeson
oneacre, they would useall theavailablemoistureand nutrientsand
grow at acertainrate. If weevenly cut or thinned 900 treesout of the
stand, theremaining 100treescould haveapotential of growingten
timesfaster than each of theoriginal 1,000trees. That might be

important depending ontheobjectivesfor that group (or stand) of

trees.

2. Notall treesinaforest arethe same. Theland manager, in selecting
thetreesin areasbeing managed, looksfor certain characteristicsina
treeto decidewhichtreeshavethebest quality and thefastest growth.

3. What aresometree characteristicsthat areimportant tolook for

whenidentifying which havethegreatest economic potential ?

B. Procedure AGTIVITY C: Look at Tree Characteristics Pt

~
(_Lhirq the characharislics Bokow, lock at Ihe W2es Ina tmber stand and mark &t leas! five treas that
you think ara the best formed Bnd Fastusl grewing, and Mar shouls be et atanding.

1. HandoutActivity
sheet C.

NOTE: 4&*@; % fm

Havestudentsgetin

Some Charantaristics ko louk fer in Evaluating Troes In & Cordenous Forest:

groupsof 3or 4.
Provideeach small S NL
groupwithdifferent 3,‘{: AT

coloredflagging.

2. Workinginyour
small groups, spend
20minutesdoing

theactivity

andfillingout the & &

activity sheet. %
C.RetrieveData Tren Selection

The Irees | salected fo keep had the fi o g chastonisln s

The Ireaa | selected 1o mmoyvi Nad (e 168wing charse’arstice:

., ey

Lwwesdigafing YWour Enviromen! J
Frnees b
Loy
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1. Haveeachgroupidentify selectedtreesand givereasonsfor

selections.

2. Askabout other factorsthat could haveinfluencedtree selection.
3. Askwhat werethemost/least commonreasonsusedfor selecting

trees.

4. Askhow criteriaand selectionwould havebeendifferentif the
treeswere being managed for other objectivessuchaswildlife
or scenicquality.

CLOSURE

TRANSTION

Discussactivity by asking:
1. Fromourinvestigations, what havewefound out
about treecharacteristics?
2. How dodifferent management objectivesaffect
whichtreesareleft and which aretaken?
3. What havewefound out about managingtree
ands?
NOTE:
If you havestudentswho areinan urbanenvironment,
youmight ask:

a. How couldyouusethisknowledgetodevelopa
planting planfor your yard or school ?

b. What city environmental factorswouldyouwant
toconsider?

Y ouhavelooked at individual treecross-sections, thenat
individual treesand how they grow. Now you will look at
aforested siteto seeif you can determine how this
environment cametoexist.

InvestigatingY our Environment
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EVIDENCE OF CHANGE

CONCEPT
PRINCIPLE

OBJECTIVE

PREPARATION

MATERIAL
NEEDED

PROCESSES
USED

TIME

Cause/Effect, Change, System

Using knowledgegained and observation powers,
participantsexaminean unfamiliar siteto seeif they can
discernpart of itshistory. Theskillsused and learnedin
thisactivity will transfer to the examination of any new
site.

» Thestudent will beabletoidentify at least three
evidencesof changeintheenvironment.

» Thestudent will be ableto describethe cause and effect
relationshipsof thechangesthey identify.

L ocateaforest environment inwhich someevidence of
changescan be observed. Thiscould bethesamesiteused
for theTree Growth Rateand Tree Characteristics
activities. Prepare an easel paper chart of the activity
Recording Evidenceof Change.

» Selectedforestsite

» Activity Sheet D]Record Evidenceof Change
(for each participant)

* Flip-chartsized Activity SheetD

Observe
Communicate
Infer
Hypothesize

30minutes

DOING THE ACTIVITY (outdoors)

e Investigating Y our Environment
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A. SetStage

Forestsarecontinually changing dueto natural and human
causes. Inthis activity, wewill identify evidence of changeand
determinetheeffectsof thosechanges.

1. Whataresomeof thefactorsthat could causeforeststo change?
2. What aresomeindicatorsof changewemightlook forinthe
environment?

B. Procedure

1. Handoutactivity sheet D Recording Evidenceof Change
2. Insmall groupstake 15to 20 minutesandlook for evidence of

15 - 20 min.
ACTIVITY D: Record Evidence of Change sl groupe
4 ™y
Lnok for evidence of change (natural and human-caused} in the environmant.
Racord and fill gut other columns.
Evidence of changes What might have
In tha emArgnment causad them? Effact on tha anviranment
\. -

Leveztigating Yonr Eovdronmend
Forests
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change. Recordyour findingsontheactivity sheet andtransfer
your resultsonthelargechart.

C. RetrieveData

1. Havegroupssharetheir results. Determineif any of the
information enablesthe groupto put theeventsintoatime
sequence. If it does, ask thestudentsand recordtheinformationon
another easel sheet. Ask:

2. What doesthisinformationtell usabout thearea'spast?

3. What natural influenceshave caused themost changeshere?

4. What humaninfluenceshave caused themost change?

5. What other information would beuseful increatingthearea' s
past?

CLOSURE Discussactivity by asking:

1. What canwesay about changeinaforest?
2. Inwhat other environmentscould wecreate past
histories?

TRANSITION Thepreceding activitieshavehel ped demonstratethe
complexity of aforestcommunity. Thenextactivity will
helpyoulook at asiteand determineitspotential for
growingtrees.

DETERMINE SITE INDEX

,Ugw i InvestigatingY our Environment
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CONCEPT
PRINCIPLE

OBJECTIVE

PREPARATION

MATERIALS
NEEDED

PROCESSES
USED

TIME

Change, Evolution

Siteindex isbased on therelationshipsof thetotal height to
theageof thedominant or tallest treesintheforest stand.
Thesiteisrated for growth of different tree species.

Thestudent will beableto conduct aninvestigationto
determinegrowthratedifferencesinagivenstand of
trees.

* Thestudent will be ableto determinethetimber site
index or growth potential of apieceof land.

L ocateadominant treeso that total height caneasily be
measured using themethod ontheactivity sheet. It may be
possibleto useoneof thedominant treesfromTree

Characteristics.

Borethetree. Tapethe coreto acard so theringscan be
counted.

M easureand mark a100' or 200" distance so participants
candeterminetheir length of step.

100'tape
* Incrementborer
* Treeidentificationkey
* Local siteindex tables
* Activity Sheet Et DetermineSitelndex
(for each participant)
» Stakes, suchasgreen garden stakesfor measurement

Observe
Measure
Usenumbers
Interpret data

30minutes

NOTE TO TEACHER: Although moresophisticated

measuring techniquesexistto measuretheheight of trees,
thistechniquemakesthemathematical principlevisible
andusesequipmentthatisreadily available.

InvestigatingY our Environment
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DOING THE ACTIVITY (outdoors)

A. SettheStage

Determinethissite'spotential for treegrowth. Siteindexis
animportant measurement in determining the productivity of acertain
areaor sitefor growing trees. Siteindex isbased on therel ationships of
thetotal height tothe age of thedominant or tallest treesin theforest
stand. Thesitefor growingtreesisrated from excellent to poor and can be
differentfor different treespecies.

B. Procedure

1. HandouttheAdctivity sheetE.

20 min
ACTIVITY E: _Datermine the Site Indax of an Area graupe
/" Work by yoursslt, ™
A. [Ebarmina_tha |angth of your step.
Cowt the number of nermel abepa you walk In 20’ ro. glaps In 2000 ——  lenglh af stap
and recend bakov. £6- kY
TNo. of Fhapa wealkesT Ta-04 R a5
) LA S — 2
Length ol sicp is 114-auver 15
(e chart 0 determine]
B. Defeeryinire: (e Relpnd o Ma Hee.
1, Hald waur perm in dront of ygu and pacaliel 1o e @owd. m‘m'mﬂ
MaBaLea tha dISEnGE torm yaur hand 1o yow aye. Guta stick ik be
ik
2, Now hald the stick upright o 1ocm acigl kiangle willy your
arm. "
A, Faging tha lree yowwlsh to masaws, walk backwards maay I =ren® =
lmm |h= trme on bevel growd, uinlil e I:np o tne broe Can be
55 thar Lpper end Dmm slick. Mais SLd your M
hand I= Inlnawhh 118 begsr o th
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2. Siteindex isdetermined usingthese 3 piecesof information:
a. Thelengthof your step, whichyou canfind out usingthe 200’ course
over there.
b. Thetreeheight, usingthat taggedtree.
c. Treeage, usingthisincrement borer.

By makingthesemeasurementsand using theactivity sheet, youcan
determinesiteindex.

Another way tofind siteindex istoinventory theground cover.
Ecologistshavedetermined that thereisarelationship.

3. Take20minutesandwork insmall groups.
C.RetrieveData

Discussfindingsand compareresults. L ook at differencesinresults.

Ask:

1. How didindex derived from measurement compareto theindex

derivedfromgroundcover?

2. What aresomewaysthat siteindex could be used?

3. What other informationwould beimportantindetermining
future uses of this area?

CLOSURE Wehavelooked at thecomplexity of theforest
ecosystemsandthegrowth of trees. Inthenext activity we
will completeour ook at thelife cyclesof thetreeand
forest.

TRANSITION Now wewill observetheimpact andimportance of thelife-
deathcycleinaforested community.

Investigating Y our Environment {37 2°G;
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OBSERVE A ROTTEN LOG OR STUMP

CONCEPT Cycle, Organism

PRINCIPLE A rottenlog or stumpisoften called a® nurse” log because
itactsasanursery for youngforest plants. M any concepts
canbelearned whilestudyingthestump. Inthisactivity,
the concept of acycleisexplored.

OBJECTIVE » Thestudent will beableto observetheliving and non-
livingthingsonthelogandrecordtheir effects.

* Thestudent will beableto draw asimplecyclethat is
taking placeonthelog and explainwhat they have
drawn.

* Thestudentwill beabletodemonstrateunderstanding
of theimportanceof rottenlogsby not tearingit apart
asthey exploreit.

PREPARATION L ocatearottinglogor stump onwhichtheeffectsof living
and non-livingthingscan beobserved. If possible, locate
morethan one so that small groupscanwork oneachlog.

MATERIALS » Handlenses, onefor each participant

NEEDED » Activity Sheet F]AnalyzeaRotten Stump
(for each participant)

PROCESSES * Observe

USED e Infer

e Communicate
* Interpretdata

TIME 20minutes

'i:‘js’f““t Investigating Y our Environment
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DOING THE ACTIVITY (outdoors)

A. SettheStage

Let’ slook at an ecosystemthat issmaller than otherswemay
haveinvestigated.

B. Procedure

1. Handout handlensesand demonstratehow to usethem. Many
peoplehavenever usedthem before.

2. HandoutActivity sheet F. Point out that thesheet states“DONOT
TEARTHESTUMPAPART." Discusswhy thiswarningison
the card. If working with students, ensurethisisunderstood.

AGTIVITY F: Analyze a Rotten Stump b,

o
Work In groups or by yoursalf,

HOTE: 00 HOT TEAR THE STUMP APARTL

1. Raeord your ohservabions and idaas Lok

“LIVING THINGS EFFECT ON STUMFP

"HONLIVING THIHGS EFFECT ON ETLUMP

2 In B Space Delew, corstryct 3 alagram of ane of the ~cy—fes taking placa inthe rollon jog o
slemp:

*fou daline the word cycle amy way you wiant k.
iy

Ineeuigating Vonr Favirament {74
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3. Spend20minutesworking by yourself.

NOTETOTEACHER: Y oumay havetohelpyour group

differentiatebetween living, non-living, and onceliving. Once
living goesinliving; non-living aresoil, rocks, air, water,

sunlight.

C.RetrieveData

1. Groupsshouldshareobservations. Helpthemto compareand
contrast their findings. Thenask for volunteersto sharetheir

diagramsor cycles. If appropriate, comment on how people
definedandillustrated cycledifferently. Ask:

2. Whatcyclesdidyouidentify?

3. What rolesdo thesecyclesplay inthisenvironment?

4. What causedthelogor stumptodie?

5. Don'tforgetthe possibility of social or economiccycles. Discuss
theeventsthat may havecreatedthestumporlog.

CLOSURE Chooseaclosureideayoulike, or makeup your own. If
many cyclesaresimilar, havethosegroupsdraw onecycle,
combiningtheelements. Askthegrouptoillustratethelife
cycleof atree'shirthand death making suretoillustrate
several of theforestinfluencesthey havestudied. If cycles
aredifferent, ask thegrouptocombineall theelements
intoonecycle.

TRANSITION Therearemany waystorecord data. Thenext activity
emphasizesonemoreway to observeand record your
observations.

'i:‘js’f““t Investigating Y our Environment
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COMMUNICATE THROUGH SKETCHING AND WRITING

CONCEPT

PRINCIPLE

OBJECTIVE

PREPARATION

MATERIALS
NEEDED

PROCESSES
USED

TIME

Perception, Change

Peopleneedtovalueall observation methods. Some
observebetter with measureandinstrument in hand.
Others“feel” their environment, and writemusic, poetry,
or createimagesto share. Thisactivity isan opportunity
tolearn about aspecific environmentinanother way.

* Thestudent will beableto exploreand use colorsfrom
natureinasimpledrawing of the siteor elementsof the
site.

e Thestudent will writeabout theforest’ s processes of
changeusinga formof poetry.

Locatethelog or stumpto beusedinthisactivity. More
than oneishelpful, so participantscan spread out.

Thesubject of thesketch dependsupontheenvironment. It
canbeanythingthatissignificant aboutthearea...rotten
log, stump, or snag, an old homestead, afenceor barn, a
city building, transmissiontower or freeway.

»  Sketchingpaper, suchaswhiteor manilaconstruction
paper

» Piecesof charcoal from afireplace or campfire,
(notcommercial)

* Natural drawing materialssuch asrottenwood, |eaves,
flower petals, wet clay or soil

e Observe
e Communicate

30minutes

NOTE: Seeappendix for formsof poetry.

InvestigatingY our Environment
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DOING THE ACTIVITY (outdoors)

A.

SettheStage

Weobserveand organizeour environmentindifferent ways. Somepeopleare

most comfortablewhen measuringandrecordinginscientificways. Othersfeel their
environment and aremorecomfortableexpressing themselvesthroughthearts.
Today, wearegoingtorecord someimpressionsthrough theuse of sketchingand
poetry.

B. Procedure

1. Handout paper and charcoal (usecharcoal from afire, if possible).
2. Tell themthey have 15 minutestofind acomfortableplacewherethey canseea
log or stump.

NOTE: Y oumay want to providethegroup withleaves, rotten wood,
flowers, etc. which might provide color. Just be careful not to disrupt thesite.

3. Whenmost peoplehavefinishedtheir sketch ask themto pleasetakeout a
pencil or pen and find aplace ontheir sketch (acrossthe bottom, or down the
side) towritesomethingsaccordingtoyour directions. Repeat theinstructions
eachtime.

a. Writedowntwo descriptivewordsabout the scene, log or stump.

b. Writethreeactionwordsabout thescene, log, or stump--wordsthat describe
processesor changestaking placeor thingshappeningtoit.

c. Now writeashort phrase (4-5words) that tellshow the scene, 1og, or stump
affectstherest of theenvironment--aphrasethat describesitsvalueor

usefulness, or aphrasedescribing any thought you haveabout thestump.

d. Writeonewordthat sumsup everything, awordthat suggestsacomparison,
ananalogy, or synonym.

e. Optional: Now, if youwish, go back and giveatitleto what you have
written.

C.RetrieveData

Encourage peopletoreadtheir writingsif they wish, but keepitvoluntary. They may
alsodisplay their sketchesif they want.

CLOSURE Noticethat sketching and writing are other waysto collect dataand make

interpretationsof observationsabout someof theenvironment. Y ou have
just written acinquain, aJapaneseform of poetry, about the stump or
whatever object youwroteabout.

TRANSITION Y ou havelearned thebasicsof many skillswhich professional foresters

use to manageforestedlands. Thethought processesthat enabledyouto

learntheskillsaretransferableto new and different environments.
Thefollowingactivity will giveyou someexperienceinthetransfer
process.

Investigating Y our Environment
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TRANSFER THE PROCESSTO OTHER ENVIRONMENTS

CONCEPT

PRINCIPLE

OBJECTIVE

PREPARATION

MATERIALS
NEEDED

PROCESSES
USED

TIME

Replication

Thegoal of educationisto providelearning experiences

andthentest to seeif thestudent understandstheconcept
or processeswell enoughto usetheknowledgeand skills
tosolveother, similar problems.

» Thestudent will beabletoidentify other forest

elementsthat would beimportanttoinvestigateand

interpret.

» Thestudent will beabletoidentify how thesame

processes can be used el sewhere.

» Thestudentwill beableto summarize, either verbally
orinwriting, their learninginthisactivity

Completeall of theforest investigationsyou planto use.

» Activity Sheet G| Transfer theProcess
(for each participant)

e Observe

e Infer

* Hypothesize
* Predict

e Communicate

20minutes

InvestigatingY our Environment
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DOING THE ACTIVITY (indoors)

A. SettheStage

Wehaveidentified alot of information about theforest. Now we'll
look for someadditional elementsintheforest environment that might
beimportant for youtoknow.

B. Procedure

Hand out the Transferring the ProcessA ctivity Sheet. Havestudents
takeafew minutes, and ingroupsof nomorethanfour, fill out sheet.

ACTIVITY G: Transfer the Proceas Lumr:u:g

( \

List snme giteer things in this emvionment that could belp us luthar intapret the forest.

Things & Whe fonsl Wk il can fell us aboad the lorestd

eniify end list ame of tha methods and proceszes we usad todey in oo invastigation.

Drearriba boiw we Bolld use fhoze methods and prosesees in anacther anvieonment 10 find cut mors
abeat It [city, Sehaglyard, eic.),

\, _/

Tnvestizaling Your limdramn
Tureals
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C. RetrieveData

1.

2.

What aresomethingsyoulisted and what canthey tell usabout
theforest? What were some of the methodsand processesused
inour investigation?What are somewayswe could apply our
experiencetoday to other environmentsback home?
Workingingroups, list somethingsyoufound out about the

forest environment.

3.

4.

5.

CLOSURE

How dothesethingshel p usunderstand how forestsare
managed?

What are someof theeconomic considerationsof forest
management?Social ?Political ?

What other information doweneed for abetter understanding of
theforest?

If we had to put all of thesethingsinto oneor two big
ideas, what would we say? L ist these on chart paper.

How could we usethesemethodsand processesto find out
moreabout another environment (city, schoolyard, etc.)?

InvestigatingY our Environment
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5-10 min.
ACTIVITY A: Lookingat CrossSections individual/g?:;$p

(. )

Write down some things you notice about your cross section.

INFERRINGTREEGROWTH RING PATTERNS

Work by your self or with a partner

Select 3 observations about the cross sections from the group list. List possible reasons for these
observations. List waysyou could set up an investigation to find out more about your observationsand
inferences.

Observations Inferences Investigations _
(What you noticed) (Possible reasons for this) (How we could find out)

TreeRingsInformation:

Thecurrent year'sgrowth isthering next to the cambium layer justinside the bark. Therapid spring growthis
lighter colored than the growth made in the summer, so alight-and-dark colored ring makesoneyear's
growth. Itiseasier to see and count the summer wood (dark rings) to determine the age of the treewhen it
wascut.

Theserings are easily counted on the stumps of cut trees.

Thistreewas42 year old when it was cut.

;/,;,% Thedark ringsare summer wood and thelight ringsare spring
/ / /f /j 7 wood. Onelight and onedark ring makesoneyear'sgrowth.
(t(r///,/ e
\. /
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ACTIVITY B: |Interpret DataAbout TreeGrowth

15 min.
groups

s

1. Observethetree core your group has been given and record the following information:

\

Number of dark ringsform
Tree no. center to bark Remarks about the pattern of rings

(approx. age)

2. When your group hasthe above information, one person from the group should record thisinfor
mation on the blackboard or easel board. Charttobelike ACTIVITY C, part 2.

DRAWINGOFTYPICAL TREECORE
Center,
start

counting here Lastyear's Bark

growth
N
\N~—T—TF ST D)) Dlé%

Record the following information about tree cores from the master chart. (Instructor will provide the
diameter information.)

Number of rings Diameter of
i

[)r:rr; center to treetrunk Remarksabout thering pattern

TreeNo. ir."
(approx. age) (Cir." 3)

1

2

3

4

5

6

\S

J
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ACTIVITY B: Interpret Data About Tree Growth

(continued)

s

3. Setup aninvestigation to find out reasons for some of the differencesin the data.

a. Select 2-3 treesfrom the list that show differencesin growth rates.

b. Whichtreesdid you select? (Indicate by number)

c. Why did you select these trees?

4. Go with your group to the site of the trees you selected for investigation and do (Part 4).

Collect and Record Data. Record your observations:

a. Interpret Data. Record possibleinterpretations of the above data:

b. Summarizeyour Investigation. Writeyour group'ssummary below. Include:

what you weretrying to find out

what datayou collected about it

what i nterpretationsyou made

what other datayou would collect about your investigation

\

J
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20 min.

ACTIVITY C: Look at TreeCharacteristics groups
\

sti ng the characteristics below, look at thetreesin atimber stand and mark at least five trees that you think
arethe best formed and fastest growing, and that should beleft standing.

Some Characteristicsto look for in Evaluating Treesin a Coniferous Forest:

Tree Selection

Thetrees| selected to keep had the following characteristics:

Thetrees| selected to remove had the following characteristics:

\_ J
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ACTIVITY D: Record Evidenceof Change

15 - 20 min.
small groups

s

L ook for evidenceof change (natural and human-caused) intheenvironment.

Record andfill out other columns.

\

Evidenceof changesin
theenvironment

What might have
causedthem?

Effect ontheenvironment

/

Investigating Y our Environment UﬁS
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20 min.

ACTIVITY E: DeterminetheSitelndex of an Area groups
(" work by your self. )

A. Determine the length of your step.

Count the number of normal steps you walk in 200 no.stepsin200' —— lengthof step

and record below. 66-73 3
No. of stepswalked 74-87 25

88-113 D 2

Lengthof stepis 114-over 15
(usechart to determine)
B. Determine the height of the tree.
1. Holdyour armin front of you and parallel to theground. Measure T x - R
thedistanceform your handto your eye. Cut astick thislength. oo steps eaﬁﬁ.oc;fr:leyeétlgps Hetggm

2.Now holdthestick uprighttoformaright trianglewithyour
arm.

3. Facing thetree you wish to measure, walk backwards away from the ¥
treeonlevel ground, until thetop of thetree can be sighted acrossthe

11X =X, then¥ = ¥
upper end of thestick. Make sureyour handisinlinewith the base of

thetree.

4.Y ou are now the same distance from the tree as the height of the )
tree. Count the number of stepsit takesto return to the base of the = v X
tree.

C. Determine the age of the tree.

S;Z?Lt&i%ﬂbjn%fricamir;,gsgfgtnr}hﬁfemer of the teq Tree speciesand/ |Number of dark ringsfrom center
’ gnt. or tree no. tobark (approx. age)
D. Site Classification. Record the tree species, tree Douglas-fir site table Index
height, and agebelow. Usingthefollowingtable, Site Exceilent for tree growth
determinethesiteandclassification. 200 A Jﬁ v;y';m.o,mgm
Tree Species : Ht. ft.; Age rs.; 180 4
Site " Index_ . T 18 4 -~ eeae fo rem o
- S 10 Va4 Site 3 ’
E’ 120 / = gomlr:lwmavemge or tree
f 100} /,/ )
80 YA Site
E_V///’) ’ Poor site ‘or (ree growth
80 ——
40 palVa
7
0 20 40 60 80 100 120 140 160

E. Ground Plant Index. e b Sito 1 Shery Shav
e . 11 1 sl E
Identification of ground plantscan beused asarule of - % x
thumbfor determiningsiteindex. Usingthechart Oxaiis XXX ] X
below, comparethesiteindex determined above. Tﬂ'ﬂu :1'00* (rmssde-cut figwer) ii; X
erlfig
Salal X X | xax |
Chregon grapa x X Y | XXAX
Fose 3 3
Qoaan spray X K
Honeysuckle x LS
Snowiary X LS
Lt X
Kinmknnk X
*# bundance
X Batow 25%
XX Bawwssn 25 &£ 50%  of ground covered by one species
XXX Betwsen 50 & T5%
XAXK Cher 75%
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ACTIVITY F. AnalyzeaRotten Stump

20 min.

individuals

\.

Work in groupsor by your self.

NOTE: DONOT TEARTHE STUMPAPART!

1. Record your observations and ideas below:

\

*LIVINGTHINGS EFFECT ONSTUMP

*NON-LIVING THINGS EFFECT ONSTUMP

2. Inthe space below, construct adiagram of one of the * cyclestaking placein the rotten log or stump:

*Y ou definetheword cycleany way you want to.

J
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10 min.

ACTIVITY G: Transfer theProcess groups
4 A

List some other thingsin this environment that could help usfurther interpret the forest.

Forest object /organism What canit tell usabout the forest?

I dentify and list some of the methods and processes we used today in our investigation.

Describe how we could use those methods and processes to explore another environment (city, schoolyard,
etc.).

\_ J
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