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#PREFACE#

hen the nore than 18,000 resident s d Los Al anos, New Mexi co awoke

on My 6, 2000, they were unavare that wthin the next ninety-six hours
their slegpy, rel axed nount ai nsi de conmunity woul d be forever changed.
Asnall widand fire approxinately five mles southvest of tom vas rapidy grow ng.
The fire was naned for the peak of its orign, Grro Gande. As resident s unessily
vat ched the col unm of snake rising fromthe thickly forested backdraop to town, over
the next days firefigters bettled the bl aze wth nixed success.

h the norning of Wednesday, My 10th, represent atives of a wde range of

gover nnent agenci es, incl uding New Mexi co Governor Gary Johnson, visited

Los Aanos to assess the fire. Wen the of ficials headed out of town around noon,

the fire seened under contrd. As | was escorting Governor Johnson

tohs hdicoger, or ears were filled wth the cries of cel phones and a sudden, expo-
netid incresseinradotraf fic. Sonething had gone terribly wong. Wi pped into new
life by penetrating wnds fromthe southwest, the Gerro Gande Fre expl oded in Los
Aanos Ganyon, just two nil es south of town.

Inafewmnues, fuded by tinder dry forests and wnd gusts to 75 nph, plunes of
snoke rose thousands of feet into the sky. The fire erupted into a two-mle- wde
crom-fire that narched determned y tonard the town. Wthinthe net for hous, the
citizens of Los Aanos, except for police and fire personnel, were evacuated. Twel ve
hous later, residat s of Wite Rock, eight mles to the southeast, were td d to evacu-
ae

Com fires are like t sunams wth two hundred feet waves. There s nothing you can
do to stop them L mil Anstrong, Lhited States Forest Service (RS

Indeed, nothing could stop the vall of flane fromsweeping through the northern pat s
o Los Aanos. By the next norning, the Gearro Gande Fre had grown from4, 300
acres to over 20,000 acres. Inless than 24 hours it consuned over 230 structures,
nany the hones of 429 famlies. In sone nei ghborhoods, the conpl ete infrastructure
nel ted and nothing renai ned except for snol dering piles of ash and rubble, 1onely
stone chinmeys, and the skel etons of cars. By Sturday, My 141 tre flae frat
worked its vay well past the tom, but the fire had doudl ed in size to over 40,000
ares. Inits wake were barren soils and hundreds of thousands charred, bl ackened
tel ephone-pol e sticks that were once the ponderosa pines of the Sant a Fe Nati onal
Forest.

That norning, sone of the famlies fromthe highly-i npacted nei ghbor hoods were
bused through the town to viewwhat renained of their hones. Qunsel ors were avail -
able to address the grief, despar adlcss. The next day, Wite Rock resident s were
permtted to return to their coomnity. Qrver the next seven days, the rest of the com
nunity was permtted to return to their hones. It was two weeks before the town held
sone resenbl ance of nornal cy when the Los A anos Rublic School s re-opened.

Throughout the repopul ation of the town, one question was asked repeated vy:



FHowcan | help? Mre than a fewpeople wanted to get invoved inthe rehabilit aion
dfort onthe nount an Athough untrai ned personnel are not permitted to enter an
active fire perinater, the overvwhel mng desire for citizens to vd unteer in the burned
area brought represent atives fromthe various agencies around the coomunity to form
a Milti-Agency Vd uteer Task Force (MAVIF).

As alos Aanos Police Gfica, | held various assignnent s doring thisting ar pat
secuity, dgitary protection, environnent al danage and saf ety assessnent and or gan-
izing the re-popul ation. None of ny duties prepared ne for ny next tesk MAVTF
asked ne to becone the Incident Gnmander for all volunteer ef fot s

| got aninkling of what | was in for as the Incident Gomander of MVIF over the
Menorial Day weekend. Afewdozen citizens sone of themnow wthout hones
threwanay their hoiday and showed up to vo unteer to fill sandbags for the mitigation
of floodi ng when the annual nonsoon rains arrived early. Qe veek later, thefirg
Saturday in June, a nost 500 vol unteers showed up to do watershed st dilizaion
vork wthin the burned area

A unanti ci pated synergy devel oped between a cont agion of good wll and the chal -
lege totheretdhlitate the coomunity. It was a classic exanple of if peod e thought
good things, then good things cou d happen. Fre fighting professiona s froma nul ti -
tude of agencies onlocd, state, and federal |evels displayed an unprecedented cre-
ativity and constructivismto organize, operationally and log sticaly, such a nass
undert eking It ismessy task to hand e 500 vd unteers in a day! Tods, neds, trans-
pat ation, and safety were just a fraction of the planning process. Vo uteers arrived
fromnat only the loca area, but fromas far any as Tennessee. Regard ess of their
oign, every single person contributed to a sense of caring, |ove and conpassi on for
the coomnity of Los Alanos and the | andscape of the Jenez Mbunt ains. By the end
of the sunmer these Saturday norning work parties produced in excess of 13,000
hours of labor ontasks such as raking, seeding and mul ching the perineters of the
town in hopes of mitigating any further danage fromthe nearing nonsoon rai ns.

It was ny great fortune to renain Incident Gmander for the vol unteer projects
throughout the sunmer and early fall of 2000. | was eventual |y pl aced

on det ached service to the Lhited States Forest Service and transferred to the
Btterroot Aresinthe Mt aarehddlitaion prgect befare retiring fromthe

Los Alanos Police Departnent in January 2001

By m d-summer, the overwhel mng success of MAVIF was no surprise. Fromthe
conmuni ty groundswel |, a host of dedicated and sincere people joined the team

John Hogan, a lhited States Geol ogical Survey biol ogist assigned to the Jenez
Mount ains, was in onthe vaunteer ef fat framthe st at. Thraugh theintid st ages of
the fire, Jon worked fighting spat s fires and assi sti ng where needed.

A thestart of the second week, he called ne to ask where he coul d be of better use.
I had known John for alnast fifteen years and knew fromthe nonent he becane
engaged that his knowedge and expertise of fire eco ogy woul d be of huge benefit to
the community.



John recogni zed that rehabilit ation woul d continue for years and that the nest sdid
response to wldfire woul d be conmuni ty-based. He freely gave his enthusi asmand
relentless energy to the continuation of the vounteer ef fot s. Wthout his cotributians,
the vdutesr rehabilitaion e fort wou d not have t aken on such a broad out | ook.

Gaig Mrtin, anaturaist and author of seventeen books, is the ather key founder of
the VIF. Athough the two had never net, John knewof Qaig s devotion to the ecd o-
gy and recreational potentia of the Jenez Munt ains and real i zed MAVIF might ben-
efit fronGag s input. Invoved in the weekend prgect s as a va unteer and witing on
fireissues for the locd nevspaper, Qaig ignored several nessages on his answering
nachi ne froma John Hogan. John s persistent attenpt s padd f The community and
nountan are extrenely dad he dd. Gag s leadership, intemsity, and deneanor have
been a cornerstone for the VIF s success.

Laura Patterson al so had a serendipitous invitaiontothis adventure. Larais an e e-
nment ary school teacher, and, like ne, anartia artist. Wkile working out one evening |
asked her if she vas free the fdlowng day to attend a M\VTF neeting regardi ng
Q@rro Gande Frerehdbilitation. Laura junped at the of fe. Aways searching for ways
to actively engage her students in learning, she was searching for a way to invd ve
her 6th graders in post-fire activities. Laura vas |ead ng wth her heart: 30%df the
student body of her schod lost their hones to the Gxrro Gande Fre. Laura and féd -
| ow teacher and innovator Gerry Washburn nade it part of their classroomrodine to
take student s on the nount ain to rebuild the Quenazon Nature Tral. Bih physicdly
reconstructing the trail and reguvenating it were educati onal experiences. Through
Laura s and Garry s coomitnent and | ove of teaching, their student s acconplished a
feat few6th grade classes cant ake credt for. As ateam Laura, Gaig, and John pro-
not ed and devel oped the curricul umprgect that drove this publication.

Wen | think back on those first fewneetings of the Miti-Agency Vd uteer Task
Force, one conversation st ands out. John Hbgan and | agreed that there

vwas only one rule that attendees had to abide by: Mke sure you | eave your ego
hanging at the door before entering, because we have a lot of work to do and we
dont have tine to waste. Each of us invaved inthis evd ving endeavor has tried to
keep our focus on future generations and howwe mght help themto be alittle nore
know edgeabl e about fire ecol ogy. This entire experience has been nore reward ng
than we coul d possi bly appreciate or conprehend. W only encourage each of our
reeders tot ake a risk, and when you think you have an opportunity to hel p, pl ease do
not hesit ae i adt.

[JA Toth, Retired LAPQ forner Incident Gomander for the MAVIF



# THE VOLUNTEER TASK FORCE %

he Vdutear Task Force (VIF) is a conmunity-based group focused on environ-

nent al education and ecol ogical restoration. Forned as a mul ti-agency
coordinating coomttee to hand e the outpouring of vol unteers in the wake of the
@xro Gande fire in Los Aanos, New Mxico, VIF evol ved into a non-profit corpora-
tion that continues to provide educational and conmunity service opportunities to stu-
dent s and adut sinLos Alanos and t hroughout northern New Mexi co. VIF nixes
service learning wth ecdogica nonitoring to provide student s the ggportunity to gen-
erate red dat a that can be used as a nanagenent tool. Wilizing the Gerro Gande
burned area as a natural |aboratory, VIF supervises student project s on post-fire
recovery in the areas of ground cover regeneration, planted seeding nort dity, geo-
nor phi ¢ changes to streamchannel s, and other nonitoring. VIF specializes in hands-
onproect sthet illustrae the inport ance of fire in ponderosa pi ne ecosystens, and
that dea wth issues of forest hedth and ecd ogical stewardship in the Southwest. By
confoi ni ng sci ence and service, VIF generates student ownership in the surroundi ng
| andscape.

Anonth af ter the Grro Gande fire, teachers fromMunt ain B enent ary Shod in
Los Al anbs where 30 percent of the students lost ther hones inthe baze joi ned
the VIFindevdoping atral rebuldng prgect for sixth grade student s. Wth the sup-
port of the National Park Service, VIF and Munt ain Shod stdf and student s began
the reconstruction of the Quenazon Nature Trail in Septenber 2000. The program

i ncl uded present aians, activities, axd au door cl assroomexperiences to provide stu-
dent s wth an overal underst anding of the past ad fuue o the faest dagthe tral.
In 2001 and 2002, the programexpanded into al the schods in Los A anos and to
school s throughout northern New Mexi co. Gontinuing support fromthe National Park
Srvice, the Uhited States Geol ogical Survey, and | ocal busi nesses has brought this
programto nore than 4,000 student s

VIF continues to design and i npl enent ecol ogical and recreational restoration pro -
et s innorthern NewMxico. Inthe group s first three years, it anassed nare than
44,000 hours of volunteer tine fromregional conmunities.




THE NATI oNAL PARK SERVI CE

The National Park Service cares for specia places saved by the
Aerican people so that all nay experience our herit age.

Experience Yoar Anerica
OnAugust 25, 1916, President Wodr ow WI son si gned

the act creating the Ntiona Park Service, a newfederal

bureau in the Departnat o the Ineia responsible for
pratecting the 40 nationd parks and nmonunent sthenineds-
tence and those yet to be est adished

This Qganic At o 1916 st ates that the Service thus est ab-
lished shall pronote and regul ate the use of Federal areas
known as national parks, nonunent s and reservations ... by
such neans and neasures as conformto the fundanent :h

Bandel i er National Mnunent

purpose of the said parks, nonunent s and reservations, which purpose is to conserve the
scenery and the natural and historic ogect s adthe wld lifetheenadtoprovide for the
enj oynent of the sane in such manner and by such neans as wll |eave themuni npared far

the enjoynent of future generations.

The Ntional Park Service still strives to neet these
aignd gods, wlefilling nany aher rdes as vdl:
guardian of owr dverse cutua and recreationd
resour ces; environnent a advocate, world leader in
the parks and preservation conmunity; and pioneer in
L thediveto pratect Anverica S open space

~ The Nationa RPark Systemoaf the Uhited States

conpri ses over 380 areas covering nore than
&Bmllionacresin49 st aes, the Dstrict o @l unh g
Anerican Sanma, Guam Puerto Rco, Saipan, andthe
Virgnldads. Athough nat dl parks are as well known as the Gand Ganyon and Yel | onst one,
al are areas of such nationa significance that they have been included inthe Ntiona RPark
Service  ancient puedlos, battlefieds, birthplaces, nenorial's, recreation aress, ad
count | ess other wonders.

Pecos Ntional Hstoric Park

The future of the Ntional Park Systemlies in
under st andi ng and protecting it s neani ngs, val ues, _
and resources. Each part of the systemrepresent s the [EE
Lhited States and a pat  ar heitage. Preservation [
o indvidid sites adthe etire systemwl!|l ensure the
essence of quality renains inour lives ad the lives of
dl fuue gereraiams.

Petrogl yph Nati onal NMonunent
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INTRODUCTI ON TO
INVESTI GATI NG FI RE ECcoL oGY

Investigating Hre Ecol ogy: An Overvi ew

nvestigating Hre Eco ogy is a curricul umdesi gned to provi de student s wth
interactive opportunities to construct a basic underst andi ng of the sci ences
associ ated wth widfire ecdogy. The dsciplines of forestry, idagy, and geo ogy are
introduced to student s using an interactive, hands-on, fie d-based i nvestigation
process. The qudeis prinarily witten for 6th grade but is easily adgpt abl e to accom
nodat e grades 5 through 8.

Activities ae dvided into three sections: prepatory cl assrooml| essons, an educat i onal
and vark focused fidd trip, and post-trip adysis, reviewand instruction. Al ativities
have been field tested and reflect fact s and approaches utilized by professionals in
each of the respective fidds.

The lessons center on ecological recovery fromfire and related topics that encourage
student s to co lect and anal yze their own dat a Throughout the gui de student s are

d fered opportunities to examne mlti pl e perspectives of post-fire ecd ogy and to gain
an underst anding of the conplexity of the issues, as appropriate for their devel opnen-
td led.
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The | essons present topics to student s ina naner that inegaes criticd
thinki ng processes such as problemdefinition, forning hypothesis, calecting and
organi zing dat a and infornation, synthesizing, perforning ana ysis,

forml ating dternative s uions, idetifying optinal courses of action,

and draw ng concl usi ons.

Student s are encouraged throughout to practice interpersonal and conmuni cati on
skills, including oral and witten conmuni cati on, group cooperation, |eadership, and
dtizashipskills. The activities are designed to sharpen basic cl assroomand fie d
skills such as doservation, dat a cdlection, and dat a anal ysis. Lessons incorporate the
use of technd ogy inthe foomof conputers, sof tware, and nappi ng usi ng G obal

Posi tioning Systens (GS).

Deivery is acconplished via a conbi nation of lecture, dscussion, fied trips, coopera-
tive learning, and i ndependent work in an environnent that encourages creative
expressi on. Each | esson begins wth an essential question that chal | enges student sto
broaden their thinking and sharpen their research skills. Al tgics aerdevat tothe
student s daily lives and reflect rea -verl d experi ences.

The programis interdisciplinary and coni nes nath, science, socia studies, art,
geogr aphy, language art's, and conputers. Al lessons are carefuly aigned
wth the National Sience Standards and New Mexi co Sci ence Standar ds.

Avariety of perfornance assessnent techniques are included, such as pre- and post-
activity shet s that enphasi ze open ended questions, dat a andysis, axd journd
enries. Student outcones are tied to goals and obj ectives. Expect aios are clearly
expressed at the onset of each lesson to provide for a nare direct and agjective abili -
ty to performassessnent.

JEMEZ MOUNTAI NS ExPLORER GuI DES




Lessons can be i npl enented sequential |y or individual ly depending on teacher prefer -

= ence ad the attributes, inerests, and characteristics of your community and school .

The study of fire ecdogy wll challenge student 5 failit ate devel opnent d sdlls, ad
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i npart specific scietific knodedge that prepares student s for nore advanced course
work. It encourages active learning and is an exciting vay
to investigate these issues that exist wthin every conmunity.

SUGGESTED LESSON SEQUENCE

Pre-Vist: Tine needed: 4 hrs

[] Ativity #1  Fire HISTORY OF PONDEROSA PINE ECOSYSTEMS
Student s read a fire history nevspaper and conpl et e wor ksheet s to
underst and the fire reg ne in ponderosa pine forest s

[l Ativity #2 WHY Do FORESTS BURN? EXPLORI NG THE FI RE TRI ANGLE
Student s learn howforest density, slope and weather conditions af fet
the neture of widad fire

[] Ativity #3 Wi LDF RE & NATIVE PLANTS:| DENTI FI CATI ON OF TREES, SHRUBS
AND UNDERSTORY PLANTS
Student s identify common trees, shrubs and understory plant sin
a ponderosa pine forest using dichotonous keys and draw ngs.

[] Ativity #& MEASURI NG THE EARTH FROMTHE GROUND UP
Student s use G S units to nap specific locations in preparaion
fa trefiddtrip

[] Ativity #5 PREPARI NG FOR THE FIELD TR P: FI B.D JOURNAL S AND PHOTO COLLAGES
Student s prepare afidd journd and | earn about photography in prepara-
ticnfa thefiddtrip

OrSte Tine needed: 6 hours
[] Fie.p JourNAL: Student s coplete their fidd journd by recordng dt a framtheir da
study, idetifying plat species, and record ng doservations in burned
and unburned areas.
[] OpTI oNAL FIELD TR P EXTENSI ON: Teachers nay sel ect a site stewardship project
inan aea o fected by awldire

Post - Vidt: Tine needed: 6 hours
[] Ativity # WHAT DOES IT ALL MEAN? ANALYSI S OF PLOT DATA
Student s anal yze the dat a cdlected dring thar fidd trip
[ Ativity # Wi Lorl RE AND NATIVE PLANTS: CREATI NG A FIELD Gul DE
[] Ativity #3 Usi NG OBSERVATI ONS TO EXPRESS FEELI NGS: WA TI NG AND PHOTO COLLAGE
Student s reflect ontheef fex s o widiread onthar
fiddtrip dsservaias.
[] Ativity # SHouLD WE TH N ALL THE PONDEROSA PI NE FORESTS?
A FOREST MANAGEMENT PLAN
Student s devel op a forest nanagenent plan for naint aining heal thy
ponder osa pine forest s
[] Ativity #5 Be Preparedt DEFENSI BLE SPACE
Student s create a defensibl e space plan for their hone.

INVESTI GATI NG FI RE EcoL oGY IN PONDEROSA PI NE FORESTS



NATI ONAL AND STATE EDUCATI ON STANDARDS

This curriculumis designed to replace one of your ecology units To nake it
rdevat, it isimotat fa youtolirkit wth the retiod sdence st andards, national
at & andards, New Mixi co content st andards & benchnarks, and/ or New Mexi co
vistd at & andards & benchnar ks.

The skills listed bed owidetify those skills that student s wll ganwile patiapaingin
the activities foud in this gu de

Mat henat i cs

Unhder st and neani ng and use of random sanpl es

ke estination wth neasurenent

Sl ve problens by collecting, organizing, and anal yzing dat a
Look for a patenind a

Qassify and neasure angl es

Under st and the processes of basic nathenatical operations
Solve problens wth ratios and proportions

Generate and sol ve word probl ens using real dat a

Wse and eval uat e probl emsol ving strat egi es

@l lect, organize and anal yze dat a

Compae qatitiesintade, gaph adpctaiad fom

e calculators to sol ve and check probl ens
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Sci ence

We todstocdlect data, to neasure, and to nani pul ate object s

I nvestigate and sol ve probl ens about the novenent of |iving things
Mike predictions, and observations, and draw concl usi ons

be a variety of strategies to sdve prad ens

Devel op predictions based on prior know edge

Expl ore personal risks and cost s to society in deding

wth environnent a hazards

Uhder st and that sone event s in nature have a repetitive patern
Determne the requirenent s far living things to survive

Idertify the gppearance of dversificaion o life fans

Fresent resuts of investigations in severa ways (indvidua and group
present ation, |ogbooks) and using various forns (graphs, charts, reat 9
e sensory observations to describe the physica properties of objects
(pserve changes in aninals, plants, and the envi ronnent

Conmmuni cati on

Respond to reading through witing, speaking, and art

Prepare, organize and nake oral present aions

Stay on topi ¢ when speaki hg

Use appropriate grammar when speaki ng

ke voi ce, body | anguage, notes and visual aids to correctly engage
t he audi ence when speaki ng

JEMEZ MOUNTAI NS ExPLORER GuI DES
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Mintanliseingsklls
e peer reviewto revise and edit

e basic three-part fornat in organi zing present &ion

Work cooperatively in groups ¢ ate opinions, and di scuss reacti ons

Social Studies

Exdanddigations ad resposibilities of citizenship
BEq@anrdes o citizensinpditicd decisionnaki ng

Nati onal Sci ence Standar ds
G ades 5-8

Ntional At Standards G ades 5-8

ntent Standard A
Sience as Inquiry
Alitiestodo sdetificinury
Unhder st andi ngs about scientific inquiry

ntent Standard 1:
Uhder st andi ng and appl yi ng nedi a,
techni ques, and processes a. b.

ntent Standard C Life Science
Regul ation and behavi or
Popul ati ons and ecosyst ens
Dversity and adapt ati ons of organi sns

Qontent Standard 2;
Wsi ng know edge of structures
and functions a b.c.

Gntent Standard E
i ence and Technol ogy
Ailities of techndogcad desion
Uhder st andi ngs about sci ence and
t echnol ogy

ntent Standard 3:
Choaosi hg and eval uating a range of
subject natter, synbols, and ideas a b.

Oontent Standard E <cience in Personal and
Soci al PRerspectives
Popul ati ons, resources, and environnent s
Natural hazards
R sks and berefit s
i ence and technol ogy in soci ety

ntent Standard G Hstory and Nature of
i ence
i ence as a hunman endeavor
Nat ure of sci ence
Hstory of science

New Mexi co Visid At Standards and Benchnmarks @ ades 5-8

ntent Standard 1 ntent Standard 2:
Learn and devel op the Use dance, nusic,
essatid skills and techn -|theatre/ drana,

cal denmands uni que to ad visud atsto

dance, nusi c, express ideas
theat er/ dr ana, Benchrmarks Al A2,
advisd at. B, B

Benchnarks Al, Bl

ntent Standard 3: ntent Standard 4:
Integrate underst and- |Denonstrate an
ing of visud and per- [underst and ng of
formng art s by seek- |the dynanmics of the
ing connections and |creative process.
paralds anong art Benchrmar ks Al
dscipins aswdl as (B3, B4

other cotent aress.
Benchnarks Al, Bl
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New Mexi co Sci ence ont ent Standar ds, Benchnar ks,
and Perfornmance Standards, 6th G ade

STrRAND I Scientific Thinking and Practice

StANDARD 1 Uhder st and the processes of scientific investigations and use inquiry and scientific ways of

observing, experinanting, predcting, ad vaidaing tothirk criticdly.

BEncHMARK 1 e scientific nethods to devel op questions, design and conduct experinent s using
appropriate technal ogi es, anal yze and eval uate result's, nake predictions, and conmuni -
cae find ngs.

PERFORMANCE STANDARDS:

1 Qonstruct appropriate graphs fromdat a and devel op qualit ative and quartit aive s at enent s about

the re ationshi ps between variabl es being investi gat ed

2. Examne the reasonabl eness of dat a supporting a proposed sci entific expl anation.

3. Justify predictions and concl usi ons based on dat a

BENCHMARK IE Uhder st and the processes of scientific investigation ad howscientific inquiry resut sin

scientific know edge.

PERFORMANCE STANDARDS:

1 lhderst and that scientific knowedge is continua ly revieved, critiqued, and revised as newdat a
becone avai | abl e.

2 lhderst and that scientific investigations use conmon processes that include the colection of ree-
vat dat a and observations, accurate neasurenent s, the idetification ad cotrd o variades, ad
logica reasoning to formil ate hypotheses and expl anati ons.

3 Underst ad thet not al investigetions resut in defersib e scietific ex aetions.

BeENncHMARK Il Use nathenati cal ideas, tools, and techniques to underst and scientific know edge.
PERFORMANCE STANDARDS:

1. Bval uate the useful ness and rel evance of dat ato an investigation

2 We praddlities, patterns, and relatioships to exdan dat a and observati ons.

STrAND I Gontent of Sci ence

STANDARD Il (LiFE Sci ENce) Uhder st and the properties, structures, and processes of |iving things and
the interdependence of living things and their ervi ronnent s
BENcHMARK 1 Explain the diverse structures and functions of living things and the conpl ex rel ati onshi ps
between living things and their envi ronnent s

Per f or mance Standar ds:

1 Uhderst and howorganisns interact wth their physical environnents to neet their needs (i.e, food
vater, air) and howthe vater cycle is essertia to nast |iving systens.

2 Describe how weat her and geol ogi ¢ event s (e.g., va cances, earthouakes) af fet the fudtion o liv-
i ng systens.

3. Describe how organi sns have adapted to various environnent d condtioms.

BENCHMARK It Underst and howtrait s are passed fromone generation to the next and
how speci es eval ve.
PERFORMANCE STANDARDS:
1 Describe how speci es have responded to changi ng environnent al conditions over tine

(eg, etinction adgpt dian).

STrRAND Il Sci ence and Soci ety

StaNDARD 1 Lhder st and how sci enti fi c di scoveries, inventions, practices, and know edge i nfl uence, and
are influenced by, indviduds ad soci i es.
BencHMARK 1 Explai n how sci entific di scoveries and inventions have changed i ndivi dual s
and soci et es.
PERFORMANCE STANDARDS:
1 Eamne the rde of scientific knowedge in decisions (e.g., space exploration, wat to eat, preven-
tive nedi cine and nedical treatnent).
2 Describe the technol ogi es responsible for revol utionizing infornation processing and conmuni ca-

tios (e.g, conpiers, cdluar phores, Interne).
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Fieep TR P Lod sTI CS
fo

| nvestigating Hre Eca ogy

Fanning a Tine and Sel ecting a Location

When: Thefiddtripaulinedinthis gude nay bet aken year-round, but fall and late
spring are the best tines for avoiding snon. Rainis nost prevalent during the
sunmer nonsoon season, usually in July and August.

Wher e: Teachers need to sdect alocaion for the fidd trip. Any ponder osa
pine forest wil work if you can identify the burned vs. unburned
areas or treated vs. untreated areas. W& recormend one of the
fdlowng | ocati ons:

Ponder osa Canpground, Bandelier National Mnunent

Thi s canpground nay be used for day use or overnight field trips. Located on Stae
Route 4, this group canpground has two group sites that can acconmodate up to 50
peopl e each. Reservations are required for overnight use and nay be nade by calling
(505) 672-3861 ext. 534 between 9 amand 4 pm (Mnday- Fi day).

Rendi j a Ganyon, Los Al anps

This day-use area is located on the Sant a Fe Ntional Forest at the trailhead for the
Ryaito Tral. No bathroomfacilities, veer, o canping are availade. The trail head
has a parking area sut able for buses. If nore than 70 student swll patiapaeinthe
fiddday a thssite cotact the USDAForest Service Espasela Ranger District of fiee
a (505 7537331 for a pernit to use the site.

East Fork of Jenez Rver Trailhead, Sant a Fe National Forest

This day-use area has prinntive bathroomfacilities and parking for buses. No vater is
avallade a thesite If nore than 70 student swil patidpaeinthefiddday & ths
Ste cotact the UBDAForest Service Jenez Ranger District of fice a (505 8293535
for a permit to use the site

Weat her : The chart on the next paelists average clinate expect ations. Wether is
subj ect to change quickly and can vary dranatically for dif ferent |ocations
throughout the Jenez Munt ans, especidly a the higher devatioms.
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CLI MATE AVERAGES FORLOS ALAMOS, NEWNMEXI CO
Maxi mum Tenper at ur e M ni nrum Tenperature [Man Precipit @i

January 39.6 18.5 0.89
Febr uary 43.4 21.8 0.73
Mar ch 4.7 26.8 1.06 |'_|'I|

_ >
Auxil 58.8 3.9 0.98 O
Vay 67.9 2.7 13 I
June 78.1 51.9 138 %
Ty 80.6 5.6 3.0 )
August 77.8 53.9 3.72 %
Sept enber 72.4 48 179 g
Qrt ober 6L 7 37.7 152 Py
Novemnber 48.8 26.8 0.9 j—>|
Decenber 40.8 19.8 0.9%5 9

Seasonal events: Gnsult the chart bel owto assess which nonths nay be best for a
class to visit the Jenez Munt ars.

Axil Turkey wultures and birds of prey mgrate through
the Jenez. Early-season wldfl oner displays of
Rocky Mount ain clenatis, Baster daisy, ad
pasquef | ower .

May Hk cdves are bornin the Vales Gl dera

June Wildfl oners in the nount ains reach their peak wth
nount an parsley, Indan pai nthrush, Gl ypso
orchids, New Mexi co penstenon and dozens of
other species in bl oom

Juy Surmer thunderstorns bring green
to the nount ars.
August Dances at Jenez Puebl o
Sept enber Bil dkbugeinthe Valles Gildera Chenopods in

the burned aress turn brilliat red

QCct ober Aspens turn gol den as the days grow shorter

Quided or self-guided trips: This guide nay be used by teachers as a sel f-cont ai ned
| esson sequence. A Hre Box cont ai ni ng the necessary
equi pnent to conpl ete the | esson sequence is avail -
abl e (see next pap).
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Reservations: Teachers who woul d |ike nore assist ance in presenting the field com

-~ ponent s of this guide can cot act the Vd uteer Task Force in Los A anos
W to nake reservations for afield day. Resse dlova least 6 hous a the site

far thefidd day. VIF instructors can accomnmodate up to 70 student s per day.
Reservations shoul d be nade at | east one nonth in advance. There is no
charge for the fied day. Mke reservati ons by cont acting the VIF at

i nf o@ol unt eert askf orce. or g.

Hre Box Gontents

Hre boxes are availad e for check out at the Bandelier visitar center o through the
Vd uteer Task Force (VIF. Mke a reservation by calling the Bandeli er Vista
Qenter (505 672-3861 #517) or by enailing the VIF at i nf o@ol unt eert askforce. org.
The fire boxes cont anthe fdlowng itens:

4 GSreceivers

4 100-neter neasuring t apes

6 50-neter neasuring t apes

4rdls o surveyar st ape

Woden st akes

Anflags

15 bue Nxrf bdl's

Yel lowsurveyor t ape for ambands for fire t ag
Sanpl es of ponderosa pine, linber pine juniper, paenpne Dougas fir
4 three-fot ropes o pastic ardes
Rra-adkt

Fedgides for pats and aninal s
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Held Trip Logistics
The success of any fied trip requres carefu attention and det ailed damning The fdlowng tips
wll hdp esure that your fiddtripwll be arevard ng experience for dl.

1 Revisit thefiddsite Geck for any potentiad prad ens (see safety hazar ds).

2 Arange for bus transport ation and funding vel | in advance.

3

4

11.

Informyour schod secret ary and principd o your tripvel in advance

Indve dl ssdf inthedammng o trips. Gve penty of notice to the classroons that student s
wll niss the day of thetrip. (i.e, conpuers, band ad orchestra, music, at, library).

Handi capped student s nay require special arrangenent s, far bath tramspart ation ad fidd
activities. Mke necessary cont at s to ensure these student s wll benefit framthe experi -
ence.

Prepare a short handout for parent s and vol unteers that describes the det ails and o ecti ves
d trefiddtrip

If sone student s renain in schod ontrip day, nake sure there is a plan for were they are
to be and wo wll be responsibl e.

Ceate a naster permission slip formind cating the destination, purpose of the fidd trip, type
o trasportation, and approxinate tine of return. Wse the battomof the page as a det ach-
ade permssion slip so that parents can gve their consent and still keep the infornati on
Leave a space for paent stoindcae wether thar childis likdy to suf fer fromdlerges on
thistrip. Leave axdher spat for parent s to declare wether they Il bejanng you Atach the
Wiat Student s Need faomor the letter exdanng thetriptothe permssion slip. Dstribue
the pernission slips about a week before the trip. You should never t ake a student on a fied
trip wthou a paret s signed consent.

Dscuss Gidelines for Feld Trips and Wat Student s Need wth student s one week in
advance. Have both student s and parent s sign this farma ong wth the permission slip.

St up adat at able or spreadsheet wth infornation about your student s ad ther

parent s/guardians wth cont act infornation. Infornation shoul d include student and parernt
nane, address, energency cont act infornation and any inport ant nedica infarnation. This
student infornation shoul d acconpay youondl fiddtrips

Have student s wear nane t ags. @ or-code themfor group identification

12 Hawe precise drectios tothefidd site availade for the bus driver ad d| aher patidpat s

13 (heck the weather forecast a day or tw ahead of tine. Db not hesitate to cancel on the day

14

o thetripif the veather is questiodd e

Leave your cell phone nuner wth the school secret ary on the day
d thetrip
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17.

. Each teacher should be in charge of their omn student s

Assign specific resposibilities for paret s and vol unteers. Renmind patidpat s
thet fiddtrips are very t ask-intensive and not a tine for themto be t a king to each
oher. Tad fuly let themknowthat they are rde nodd's, and enforce thet.

Extend aninvitation to other interested conmunity nenbers (school board nem
bers, jourdists, forner studen s.

Wien student s are v king, there shou d alvays be one adut infront, oneinthe
mdd e, and one a the end of the line

Teachers shoul d be account ade fa dl thar studat s & dl tines.

A Each teacher should carry a conplete, transportdde first adkit. Qe teacher

21

2

shoul d have an Epi Fen (epinephrine) and be trained in howto use it.
Pack extra water, clothes, and sunscreen.

Dring the trip, students should get the teacher s permission to go to the bat hroom
and never go a one.

Write thank you notes to the parent s and vol unteers who hel ped you.
You nay want to acknowedge their help in a schoo nevsl etter.

For later use, lmintanafilewthinfaontiononyor fiddtrip shgiligts, ooser -

vations and eval uations, and things for which you could have
better prepared
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QG oupi ng Student s

There are nany ways to group students If ldt up tothe studet s, they wil rneturdly

vant to teamup wth their friends.

In sone cases this works but be anare of potentia

behavi or probl ens. Gonsider the fol l owng wien groupi ng student s

Academ ¢ needs
Readi ng level s
Learning styl es

Mth skills
Rddemsdving skills
Wik helit s

Qg zatiod skills
Baviod skills
@ntent or sugect natter

Qeate groups that have student s sdlledindfferent areas. Include in each group one
student who is good at nath, a good reader, and one who has good i nt er per sonal

lls

Te fidd activitiesinthis gude are best doreingagps d far. Dvide studet siro
groups kefaethefiddtrip Assign each group a co or. Mke nane t ags for each student
that include the cdor code. Nine t ags can be strips of nasking t ape.

Wiat Each Student Needs
Rai n gear
Warm| ayered cl ot hi ng
Goves and hat
unscreen and sungl asses
Hearty snack or |unch
Waer

Wiat Each Teacher Needs
Rai n gear
Warm |ayered clothing
Goves and hat
unscreen and sungl asses
Hearty snack or |unch
Water
Rermnssi on slips

Wiat Each Parent Hel per Needs
Rain gear
Warm |ayered clothing
Goves and hat
Qunscreen and sungl asses
Casslig

ot i onal
Sal | backpack
B nocul ars

Cipooard wth fied journd and 2 percil s
@l ored paxcils

Rernission slip

Ind ers (if needed)

Sturdy hi ki ng shoes

Renci| sharpeners and extra pencils
@&l phone

Gar bage sack

Sturdy hi ki ng shoes

Rra-adkt

Casslig

Sturdy hiking shoes
Hearty snack or |unch
Qypy of lesson plan
Waer

Caner a
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Before You Head Qut to the Held

- Recrut parent voluteers: one adut for each group of four students is ided. Nke
S ogtanadits underst and that they will be expected to hel p supervi se

student s anthefiddtrip They should lend a hand, but pernit the student s
to do the vork.

Have student s nake | egibl e nane t ags and col or code the nane t ags far
each group.

A the Held Ste

The three activities of the fidd day are best done as arat ation through three

sdias Alowa least 15 hours per staion Inyour schedde for the day, indude tine
tovdk tothesite fa ra ation between activities, far a sneck,

adfo luch Aconfiortade schedueis:

Arivea site

Whl oad buses and safety briefing: 15 minutes

Wik tofirg ¢ ation: 10 mnutes

HArst adtivity. 15 hous

Shack break and rot ation to next activity: 15 mnutes
Second activity: 1.5 hours

Lunch and rot ation to next activity: 30 mnutes

Thrd activity. 15 hous

Return to trail head and | cad buses: 15 minutes

If necessary, the length of tine at each activity can be reduced to 1 hour 15
m nut es.

Ideas for Stewardship Projects for Students

Avisit toabuned area o fers student s the opportunity to patidpate in service learn-
ing prgect s that teach about the inport ance of environnent al stewardship and pro-

vide a val uabl e service to conmunities af fected by widfire Teachers shoul d cont adt

local |and nanagers or the Vd uteer Task Force for assist ance in planning steward-
shppgects

Sone i deas are;

Rant seedings in burned areas

Mke seed balls and scatter themin burned areas
tral repar

Noni tor post-fire recovery of burned areas

Sash renoval infud reduction prgect s

Mke a video on burned area safety
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Limting Teacher Liability

Student patidpaianinfiddtrips can significantly conplinent the existing
educationa program Wile fied trips have a very positive educati onal val ue when
properly organi zed, care nust a so be t aken to ensure thet the trips are pl anned and
conducted in a nanner that ensures the protection and safety of students Al fidd
trips introduce sone risk. The objective is to nanage that foreseeabl e risk by reduc-
iga dimmaingit. The nost ef fective way to nanage risk is to plan prevent aive
steps that wll nmininnze the possibility of an accident, and reduce both ind vidua ad
ddria liddlity. Essetidly, such steps ind ude ef fective plamning, prudent sel ection of
activities, ad carefu supervision of those activities.

Athough typicaly protected, a teacher, like everyone e se, is vunerad e to danag ng
lansuits. @ten teachers pose legd questions that center around the topic of liability.
The odligation or responsibility of teachers is determned through a coni nation of
legislation, regulation, conmon | awand schoo board poicy or by-lavs. Sould it be
foud that atescher dd nat properly fufill ther ddigations, adthat falue cotribued
specificaly tothe inuy of a student, conmon sense dict ates an increase in possib e
liddlity wll arise Mst schod dstrict s have an insurance policy to protect teachers
aggirst the finacid inplicaion o suchlidility sutes, adthey wil act on behd f and
represent the teacher if they believe the teacher vas acting wthin the bounds of his /
her enpl oynent, and took prudent steps The courts typically rue based upon a
determnation of whether the responsi bl e individual s exercised the proper degree of
caution and judgnent. WMile this nay appear daunting, it s thet df fialt.
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Toavod lawsuits, ateacher should assess al the possible risks associated wth the
activity and conpl ete a risk nanagenent plan (sanple att ached) 1 Ths

is asinple docunented approach to identifying the risks, and devel oping an
aproach to nitigate or dinnate them Is the educati ona benefit of the trip vorth the
risks? Wsua ly, but highly hazardous areas or exposure to undue risk shoul d be avoi d-
ed wen picking locations and activities. Areviewd the specific dstrict pdices ad
associ ated requirenent s and safety guidelines nay a so hel p to answer that question.

The teacher responsible for planning, coordinating and inplenenting a field trip
shoul d conpl ete a risk nanagenent plan, which includes an educational and saf ety
assessnent, for the principa s ggrovd. You shoul d have assi st ance personnel, and
dl o them indudng parent's shoud be trained in procedures and safety prior to the
outing. Once the principa has approved a field trip the teacher shou d ensure that
paets provide an inforned witten conset faor their child to atend. The infornati on
to be provided shou d include a witten, detaileditinerary includ ng your educationd
assessnent, the safety assessnent, your expect ations of studernt s and parent s, ad
supervision. Teachers should have student lists, phone cont ad s for schod and pa -
ets, studet nedcd infanation first adkits, adcdl phones on eech fidd trip.
(See Haming Successful FHeld Tripsfa dt aled pdaning tips.

lnte Ths aticleisineded tobe ahdpfu gidetodammngfiddtrips Ay inference that this constitutes specific legd advice
is inaporomriate; educators and adninistration are encouraged to secure specific, professional legal advice relative to issues /
cocens /| o thepdicies of their paticda dstrict ad st e
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~If anaccident occus onthe fied trip, the teacher in charge nust assess the situation,
= and if inuies have occurred, attend to the inmed ate nedical concerns. Parent's
> should be inforned as soon as possible and a witten accident report shoul d be filled
ot wthinforty-eigt (48 hours of theincident or as soon as possibl e upon return to
the schod. The principd shoud be natified a the earliest gpportunity. Bsure that a
least one supervisor is qualifiedin energency first aid and @R (cardi opul nonary
resuscit ation). Be anare of the location of the nearest accessibe nedca facility.

Al patidpating student s shoul d use the transport ation that has been arranged for the
fiedtrip unlless ather arrangenent s have been nade between the parent and the
teecher aganizing the fidd trip. The principa shoud be inforned in witing of any
aternate arrangenent for transporting student s

Student s should never be lef t unattended. It is one of the surest ways for teachers to
be foud lidde for studet infuies.

It istheduy of the teacher tosdect fidd tripactivities that can reasonddy be con-
ducted in a safe nanner. Al known hazardous conditions nust be recogni zed.

Teachers and admnistrators cannot guarantee that inuries or accident s wll nat resut
fromattivities onfidd trips They can only assune the responsi bility of using good
judgnent and react sensibly in situations of potential danger. It isimpot at thet dl
teachers and princi pal s becone thoroughly famliar wth the policies and procedures
necessary intadingfiddtrips to help protect thensel ves and their student s
Prepaaionfa afiddtripis very import ant and shoul d be a cooperative undert aki ng
bet ween teacher and students. Grefu preparaion priar tothetrip wll hdp esure a
safe and enj oyabl e educati onal experi ence.
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R sk Managenent P anni ng
(This description explains howto conpl ete the risk nanagenent formon page 42.)

Describe the proposed activity: (In order to determine risk, you nust have a det aled
idea of al the conponent s of your programand the denands on student 9

List the goals ad aticipated outcones: (Utinately, you need to deternine that the
benefit s and outcones of the activity outweigh the potential risks the activity present 9

Wo is responsible for instructing the student s about the activity, sdfety, risks invd ved
and ri sk nanagenent pl ans? (R sk nanagenent is an active process and nust be
communi cated and shared wth all patidpats This pan only has value to the extent
that it is brought to life through conmoni cation and dligence.)
Wit risk does this activity present?

Fhysical (i.e pwysicd inquytopatidpats $df ad patners)

Enoti onal / psychd ogical (i.e stress, enstiond trauna, fear)

Environnent & (i.e. risks caused by environnent a cond tions such as faling
trees, lightning, toxic chemcals, asbestos not risks to the envi ronnent)
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Imnstitutiad (risks to the institution such as the schod o agency. i.e negive
press, litigation)

Wiat steps nust be t aken to reduce or eimnate the risk(s) and wo is the responsi -
ble person to see that the risks have been mnimzed (This active process nust be
dea todl)

Steps Per son Responsi bl e:

Wat risks exist that cannot be elimnated? ( and do these risks outwei gh the bene-
ftsd theativity? If so thenthe activity shodd nat be he d)

Wiat steps specifictothis activity are planned to be inplenented in the event a risk
beconmes an energency? (Dnt forget to assign these specific steps to specific peo-
He

(Source: The Service-Learning Initiati ve of Southvest @l or ado)
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W LDLAND FI RE RESOURCES ON-LI NE

Netional Interagency Hre Canter
http://wwv.nfc gov

Bureau of Land Managenent
ht t p: // wwv. bl mgov

D scovery Channel School
http://di scoveryschoal . com

Hre Infornation Now Dat abase Lhited Staes Are Admni strati on/ FEVA
http: //wwv. usfa. fena. gov/ find

Hre Managenent Today
http://ww fs.fed us/firdpdamngfirenae htm

FHreNt (International Fre Infornati on Netvork)
http://online anu edu a Forestry/fire/firenet. tm

FHreSofe
htp//firessfe ag

FHreWs
http://ww.firewse ag

Index to Wld and Fre WWocat d og
htt p: // wwv. bl mgov/ nar sc/w | df i re/ www ndex. ht nh

NASA Earth (oservatory QGobal Fre Mnitoring
http//earthobservat ory. nesa. gov/Library/ Gabd Fre/fire htnh

National Park Service
http: //wwv. nps. gov

National Wldfire Gordinating Goup (N
http: //wwv. nweg. gov

Snhokey Bear s O ficia Hnepage
http: //wwv. snokeybear . com
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- Southwest Area Widand Fre (Querations
= http://ww.fs.fed us/r3fire

The Nature onservancy National Hre Minagenent Program
http://ww.tndfireag

US Hsh and Widife Sxvice
http:// v fws. gov

USDAForest Sxvice Hre BHfeds Infornati on System
http://wwv. fs.fed us/cet abase/fe s

USGS WIldand Fre Research
http: //wwv. usgs. gov/ t henes/ Widirdfiretm
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ATTACHMENTS:| TEMS FOR PHOTOCOPYI NG
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RayamBa BT QN R .. 55 5

JEMEZ MOUNTAI NS EXPLORER GuI DES



—
Z
LL|
=
L
O
n
<

Vd uteer Task Force

3100 Aizona Avenue

Los A anos, NM 87544

(505) 662- 1612

Enail: info@ol uteert askforce org

Dear Parent s

You chldwll be patiapainginafiddtripwththe Vdutesr Task Force. Student s
wll ke patidpating inthree activities that nay include plating seedings inthe area
burned by the Grro Gande Fire, studying forest density and forest heal th, exanini ng
astreeamprdfile o dstribuing seed bdls.

Student s wil be instructed on safe handing and use of tod's, proper planting tech-
nigues, and the inport ance of comnmunity service. W wll a so dscuss issues of forest
hedth fire ecdogy, and naking better forest sinthe fuue

Inaddition to signed permission slips, each student should bring the fdlowng
requred itens:

Long-sleeve shirt s

Long pat s

Sturdy shoes

Wik d oves

Ht

Sunscreen

Ran gear

Inhal ers and other nedicines, as appropriate
Wier (a lesst aqert)

Shack

If you have any questions, please do nat hesit ae to cotact yor child s teacher or the
Vd uteer Task Force.

Sncerdy,

Bt

Gaig Mrtin
Proj ect Mnager
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Held Trip Guidelines For Students

1 Be avare of the situation around you and your cl assnates; devel op the habit of
identifying hazards and then avoi di ng them Exanpl es: | ow branches, |eaning trees.
| oose branches, |oose stones, |edges and stunp hal es.

2 Py atetiontoaddts, fdlowinstructios

3. Be prepared
a Hae required naterias
b. Garry adequate wat er
c. Bing | unch snacks
d. Wear appropriate footwear and cl othi ng

4. Be responsibl e
a. QGrry trash back to schod ; dispose of properly
b At appororiatdy
c. Hand e equi pnent wth care
d Return all equipnent and unused naterials supplied to you
ingood condition

Agr eenent :

| fuly uderst and and accept all rules and requirenent s governing conduct during the
fiddtrip | udaestad that avidaion or failue to neet these behavior st andards wi |

resut inny renava fromthe trip. Ay renovd fromafiddtrip for vidaion o safey

rdes wll resut inny mat patidpainginfuuefiddtrips

Student Sgnature Cate Parent 9 gnature
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DR VINGAND SITE MAPS FOR THE FI ELD LOCATI ONS

\\" Ponder osa Canpground at Bandelier National Mnunent

From Sant a Fe, drive north on US Hghway 84/285 about 15 mil es to Roj cague.
Followthe exit signs for New Mxico Hgmway 502 and Los Al anos. Qnce on NV
502, continue 15 mles west to the interchange wth New Mxi co H ghvay 4. Bear
right to get onto NM4, folowng the arrows pointing toward Wi te Rock and Bandel i er
National Mnunent. Gontinue on NM4 through Wiite Rock about 10 miles to the
entrance to Bandel i er National Mnunent. Gontinue straight on NM4 past the
entrance. In about 7 mles, Ponderosa Ganpground is on the left Tunldt inothe
parking area

From downt own Los A anws, drive west on Trinity Divetothe Los A anos Medi cal
Genter. Tunlet onto Danond Orive, crossing the high bridge over Los Al anos
Ganyon. Just past the bridge, bear right onto New Mxico Hghway 501. A at-irter -
sectionin4d mles, tunleft onto NewhMxico Hgmay 4. In 0.2 mles, turnright into
Ponder osa Canpgr ound.
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Los Alamos

To Santa Fe
-

'Los Alamos
Medical Center

To Jemez Springs
«

Ponderosa *
Campground Site

Entrance

Bandelier National Monument \Jtation K
—
;i "
Visitor Center 0 -

INVESTI GATI NG FI RE EcoL oGY IN PONDEROSA PI N FORESTS



Ponder osa Canpground Site Description

Sanpl e plot s are shown on the nap bel ow. Rd s nay be est ablished in the generd
areas identified on the nap but you nust nake sure that one of each is located in the s
thinned and unt hi nned areas. The thinned area (which has fewer trees) is | ocated near
the picnic shelters at Goup Ganpdte A Rak either inthe trailhead paking o inthe
pakingcdrde fa the gop site The unthinned area is across the gravel entrance
road near the weather station. Look for the corner near the southwest corner of the
fence surroundi ng the weather st aim
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Ponderosa Campground Site  thinned

plot

Group Site A

weather

station .

.2
-

restrooms
[ picnic shelters

restroom

unthinned 0 200 feet

plot
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Rendi ja Ganyon, Santa Fe National Forest

- FromSant a Fe, drive north on US Hghway 84/285 about 15 mil es to Roj cague.

\ > Followthe exit signs for New Mxico Hgway 502 and Los Al anps. Oice on NV
502, continue 15 mles west to the interchange wth New Mixi co Hghway 4. Qonti nue
straight on NVI502 tovard Los Al anos. Stay on NMI502 as it becones Trinty Divein
downtown Los A anos. Ater about one mle on Trinty, turn right onto Danond Dri ve
a the Los Aanos Medical CGenter. Gontinue on Danond Orive past the Los Al anos
Hgh Shool, around a bend, and past the gdf course. Just past the gdf course,

swng around a traf ficdrdeintheldt hand lane. Sribe threequarters o the circle to
head uphill on San Il defonso Road. In 0.4 mles, nake a sharp lef t tuntos ay on San
Il defonso Road. The road now drops steedy dowhill. As the road begins to clinb
again, the pavenent ends. Tunldt a the end o the pavenent and pakinthedrt Ia
a the Rjaito Tralhead

—
Z
LL|
=
L
O
n
<

From downt own Los A anws, drive west on Trinity Divetothe Los A anos Medi cal
Genter. Tun right onto Danond Dive a the Los A anos Medical Genter. Gintinue on
D anond Drive past the Los Aanos Hgh School, around a bend, and past the gdf
course. Just past the gdf couwrse, swng around a traf ficdrdeintheldt hand | ane.
Sribe three-quarters of the circle to head uphill on San 11 defonso Road. 1n 0.4 nil es,
nake a sharp lef t tuntos ay on San |l defonso Road. The road now drops steedy
dowvhill. As the road begins to clinb again, the pavenent ends. Tunldt a the ed o
the pavenent and pakinthedrt |a & the Ryaito Tralhead

Rendija Canyon Site |
*

- Sportsmen's Club

" Baf' ra n

i\?‘éb IR

”defonso

Drive R
\\ .

\
) 5
2\ =

J) 2
2
e
I8 )

1%

e p
Lo‘s .a Al [ @ To Santa Fe
N =

Medical Center Trinity Drive A

[—

0 0.5 mile
ToBandelier ¥

National Monument
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Ste Description

Fomthe trailhead for the Ryarito Tral, vdk onthe tral as it descends tovard the
bottomof Rendija Ganyon on several swtchbacks. Inmediately before the trail cross-
es the arroyo in the canyon bottom an unthinned st and of trees onflat goud lies to
therigt. Across the arroyo (vest of the trail) is alarge area that has been thinned

and trested wth prescribed fire. )_>|
T~ . Rendija Canyon Site 9
'
A <
¢ ‘4 T
” e
R ,—'\.. Tail 20 Z
7T TR e NS —
s ,p\ Pl > ~
. ‘%'\ a/ ~
’ D s
%\__ - = unthinned A
thinned — =, stand Sportsmen's Club

stand

N

A
CC
0 0.5 mile
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East Fork Ste, Santa Fe National Forest

= FFomSnta Fe, drive north on U5 Hgmay 84/285 about 15 mil es to Roj oaque.
\ > Followthe exit signs for New Mxico Hgway 502 and Los Al anps. Oice on NV
502, continue 15 mles west to the interchange wth New Mixi co Hghway 4. Gonti nue
straight on NVI502 tovard Los Al anos. Stay on NMI502 as it becones Trinty Divein
downtown Los A anos. Ater about one mle on Trinty, tunlét onto Danond Drive,
crossing the high bridge over Los Al anos Ganyon. Just past the bridge, bear rigt
onto New Mexi co Hghway 501. A at-intersectionin4 nles, tunrigt oto New
Mxico Hgvay 4. Ginb a steep hill. Gntinue 25 mles fromthe intersection wth
NVI501 to the East Fork Tralhead on the rigt.

From downt own Los A anwos, drive west on Trinity Divetothe Los A anos Medi cal
Genter. Tunlet onto Danond Orive, crossing the high bridge over Los Al anos
Ganyon. Just past the bridge, bear right onto New Mixico Hghway 501. A at-irter -
sectionin4 mles, tunrigt otto NewMxico Hgway 4 Qinb a steep hill. Gntinue
25 mles fromthe intersection wth NM501 to the East Fork Tralhead on the rigt.
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Los Alamos To Santa Fe

Valles Caldera
National Preserve

East Fork Site

White Rock

To Jemez Springs A

. Bandelier

[— National Monument
0 4 miles
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Ste Description
Fromthe parking area, the utthinned site is through the fence at the st at o the East

Fork Tral & theesst side o the parking loop. VA k through the hiker s gate and con-
tinve yhll onthetral fa afewyards. Uthimed farest onfla gound is to the rigt.

To reach the thinned site, use caution craossing the highvay to reach the East Fork
Trail #137 on the vest side of the higwmay. Pass through a hiker s gate and enter a
thined st and of ponderosa pine. The stand to the right of the trail nakes a good area

fa ada.
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East Fork Site

7} .
= 2qy -
- ___f_‘{;‘}\«e? | ‘_{E’
A | =
\ fence ) S
thinned r 8
stand \ /
~ rest rooms 7
_ ~
unthinned
stand

East Fork Trailhead

0 500 feet
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- R sk Managenent P anni ng

Describe the proposed activity:

List the goal's ad anticipated out cones:

Vo is responsible for instructing the student s about the activity, sdfety, risks invd ved
and ri sk nanagenent pl ans?
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Wiat risk does this activity present?
Physi cal
Enot i onal / psychal ogi cal
Envi ronnent &
Irstituticd

Wiat steps nust be t aken to reduce or eimnate the risk(s) and wo is the responsi -
bl e person to see that the risks have been mni nzed:

Steps
Per son Responsi bl e:

Wat risks exist that cannot be el innnat ed?
Wiat steps specific tothis activity are planed to be inplenented in the evert arisk

becones an energency?

(Source: The Service-Learning Initiati ve of Southwest @l or ado)
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Proposal for Feld Trip Approval

Shod :

Proposal Date:

Rinci p&

Teacher
O gani zer (s):

Desti nati on:

Hddtrip cags):

Departure and return tines:

Fddtrip desoriptian (brief)

G ade Level :

Nuntoer of student s

Nunfber of teachers:

Nunier of chaper ones:

Mde of transport aiat

Fnancia costs and arrangenent s

Aternate educationa plans for student s mat atedmngthe fiddtrip

Rincipd s Sgature far Approval

Nbt es:
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CONSENT AND RELEASE FORMFOR INTERVI EW PHOTOGRAPHI NG
V| DEOTAPI NG AND/OR WEBSI TE USE

| consert to interviews), photography, videt aping ad it s/ther rdesse pldication edhibition o
reproduction to be used for pldic reaions, nevs articles or telecast s, education, research, inclusion
on the Vd uteer Task Force Wsite, fund raising, or any other purpose by the VIFand/or it s d filides
| release the VIF, their board nenbers, and each and al persons inva ved fromany liability connected
wththetaking, recording, or publication of saidinterviens, photographs, slides, conputer inages,

Vi dect apes, or sound recor di ngs.

| véived! rigts | nay have to any clains for paynent or royalties in connection wth any exhibition,
televising, or other publication of these nateriads, regard ess of the purpose or sponsoring of such
exhibiting, broadcasting, or other publication irrespective of wether afee for admssion or filmrentd is
charged. | adsovave ay right toinspect o approve any photo, video, or filmt aken by the VIF or the
person o ertity designated by it. | release and d scharge the VIF fromany liddlity by virtue of any
buring, dstortion, dteration, ogptica illusion, o use in conposite faomwhether intertiond o atherwse
that nay occur or be produced inthe taking of the pictures, or in any processing tovard the conpl eti on
o the finshed product. Al negatives and positives, wether prints, video, film o sound recordng are
the property of the VIF or the person or entity designated by it, sdey and conpletey.

| declare that if | amunder the age of e ghteen (18) years dd | have acquired the witten consert of ny
paret or guardan. | underst and that the terns herein are contractual and not a nere recitd, tha ths
instrunent islegdly indng, andtha | have vd ut arily signed this docunent.

| have fuly inforned nyself of this cosent, vaver of liadlity, adreesse befaesigingit.

Studet s Nane (pl ease print) Cate

Studet s Address Phone

Sgnature of Student

If student is uder 18 the parent o legd guardian, if ay, nost sign

Parent/ Guardi an Nane (pl ease print) Phone

Sgnature of Parent/Guardi an Date

Witness Sgnature

Witness Nane (pl ease print)

Lig atidpated uses, i.e. brochure, display board, website, etc.

Return signed foomto: The Vduteer Task Force, 465 Gand Ganyon Or. Los Al anos, NM 87544
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PROGRAMEVAL UATI ON FORM

The Vdutear Task Force and National Park Service wsh to provide you and your
student s wth the best programpossible. The fewmnues it wil t ake to conplete this
eval uation wll provide invd uad e infornation for the education st df Thank you for
your tine and thought fu response.

Rease fill ou the fdlowng infornation

Teacher Nane

Enmal Address

School Nane
School  Addr ess
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School  Phone (i ncl ude area code)

Hone Phone

G ade Level

Nunber of Student s

Location where activity took pl ace
Date of Vist

1 Fowwould you rate the overall quality of the educational programyour student s
patidpated in today?

0 Excellent

[0 Good

O Fr

O Poor

Comment s

Hwwoul d you rate the educati onal content presented in the progran?
Excel | ent

Good

Far

Poor

I O O Y

Comment s
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3. Howwoul d you rate the presenter s imstructiod skills?
0 Excellent
[0 Good
O Fr
(1 Poor

Comment s

4. Ddyoureceive the proper pre- and post-visit naterias (if apdicabde)?
[0 Yes
O N
[0 Not applicabl e
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Comment s

5. Wi ch | essons were the nost ef fective?

6. Was the programappropriate for the naturity level of your student s?
Excel | ent

Good

Far

Poor

Lhabl e to j udge

Ooooogd

Comment s

7. Wuld you reconmend this programto other teachers?
0 Yes
[0 No
[0 Unhdeci ded

Comment s

8. Wat could the VIF or N°S do to inprove your education progran?
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HeHdd Trip Lessons

1 AreHstay o RPodrcsa Hme BEoosystam. ... 49-71
(I Student NEWSPAPEN ......uuieieieieie e e e e e eaeee 5 56%
(I Student VOCEUI @Y ........ccuuiiiiiiiiiiiieiiie e &B71
2. Wy Do Forests Burn? Exploring Hre Behavior .........c.covvvennennen. B
3. Widfire ad Nitive Rats. Wing a key to ldetify Tress......... BB
4 Mesuingthe ExthfromtheGoud Wi 97-18

5 Repaimgfa the Hdd Trip Fdd Jourds







H RE HSTORY OF PONDEROSA PI NE ECOSYSTEMS

FOCUS QUESTI ONS:
Wiy do foresters and ecol ogi st s think nany ponderosa pine forest s are unheal t hy?

Wiat role does fire play in the ponderosa pi ne ecosysten?

OVERVI EW OF LESSON: This I esson provides student s wth the basi ¢ know edge
and vocabul ary they need to begin their study of fire eco ogy i n ponderosa pine
faest s Student s can use a variety of source naterials to learn about howforest's, and
the fires that burn through them have changed over the last century. Student svidl
read background nateria in a fire ecol ogy newspaper, and can watch a present aion
about fire fromthe inernet. A eval uation will allowteachers deternine if student s
have the background know edge to continue wth the | esson sequence.

SUGGESTED TI ME ALLOWANCE: Qass Tine: 2 hours

L OCATI O\ d assroom
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SUBJECT AREAS: Sience, Mth, Technol ogy

STUDENT OBJECTI VES
St udent swill:
| dentify the basic conponent s of the ponderosa pi ne ecosystem
Uhderst and how current forest sdf fer franfarest s of 100 years ago
Learn the inport ance of fire to the bal ance wthin the ecosystem

VOCABUL ARY
CGom fire
Canbi um
Hre behavi or
Tree rings
Srface fire
H re suppression

MATERI ALS

Hedjoumrds

Rrcils

Hip det paper/ bl ackboard

Fe and Rost eva uation activity sheet s
Investigating Fre Eco ogy newspaper
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" PROCEDURES
Pe- and Post-eval uati on

Dstribute the pre- and post-eva uation activity sheet s. Remind student s thet thisis mt
a graded test, but rather a neasure of success for the I esson. Each student wi |
rd ake the test a the end of the | esson.

1 As aclass, have student s brainstorma list of wiat nakes a healthy forest
and what nakes an unheal thy forest.

2 Dvide student s in goups o three o faur, assigning each group the fo l owng ques-
tias
a Wen wldfire strikes, wiy do sone trees |ive and others die?

LESSONPLAN

He
Vist

b Wat happened in the late 1800 s that contributed to cronwded
forest cond tions?

¢ Hwhas the | ocal ponderosa pine forest ecosystemchanged over the
past century?

d Wat dif ferences do you think you wll observe in athinned pla
and an unthinned pl ot ?

3 Hand-out copi es of the encl osed newspaper and vocabul ary list s to each student.
Have each student read the newspaper and answer their question as a group.

4 Resune whol e cl ass di scussi on. Have each group do a present aion onther
answers to their question.

5 Invitealocd ecdogist tothe classroomto d scuss ponderosa pine fire eco ogy or
viewthe present ation on fire eco ogy at: wwwv vd uteert askf orce. org/ | essons
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Name

Fre Hstory of Ponderosa P ne Ecosystens
Assessment Questi ons

1 WHat infornation can be determned about tree growth fromanal yzing
tree rings?

2 The only pat o atreethat isatudly diveisavaythnlae drectly ude the
bark call ed the .
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3 During good growng conditions, annual growth tree rings wll be

4 Inyears of |less favorable growng conditions, anual grovth tree rings wll be

5 Ponderosa pine forest s have evol ved over thousands of years. Wat are sone of
the adapt ations this tree has devel oped wiich have helped it s survivd rae?

6 Before European settlenent, wdespread fires occurred every 2-15 years. |f you
were an early expl orer howwoul d you describe the condition of the forestsinthe
early 1800 s?

7 Wiat is fire suppression and howhas it contributed to the fue buil dup on the forest
floor?
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g Today s faest's are of ten characterized by dense dog-hair thickets of young pine.
Expl ain what this termneans.

|_

LLI

LLI

I

0p]

F— 9 Thethree things that o fect fire bdmvir are
Z 1,
LLI 2.
O 3.
D)

|_

0p]

10 Many ponderosa pine forest s today have becone dense, unheal thy thicket sd
young trees and need e litter nat s. Vkiat trigoered this change in the forest struc-
ture? Wien did this happen? How has this change contributed to destructive for -
est fires?

11 New Mxi co has the second highest incidence of lightning strikes. Wiat st deis
the hi ghest?

12 Wat are sone ways we can restore the ponderosa pine forests of theregontoa
nore natud stae?
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FI rE HISTORY OF PONDEROSA PI N ECOSYSTEMS
ASSESSMENT TEACHER MASTER SHEET

1 Wat infornation can be determned about tree growh fromanal yzing tree rings?

Treerings cantel hovdd atreeis adthe stay o its gronth. Wddy spaced rings
indicate favorabl e clinate conditions when the tree grewnuch in a year. Gosdy
packed rings indicate drought conditions or increased conpetition wth other veget a-
tin

2 The only pat o atreethat isatudly diveisavaythnlae drectly ude the
berk caled the canmbi um

3 During good growng conditions, annual grovih tree rings wll be wde apat .

4 Inyears of less favorald e growng conditions, amnual grovth tree rings wll be close
t oget her .
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5 Ponderosa pine forest s have evol ved over thousands of years. Wat are sone of
the adapt ations this tree has devel oped wiich have helped it s survivd rae?

Thick bark pratect s the cant umfromlowintensity fires.
Lower branches of ponderosa pine are shed to prevent snall fires fromreaching the
needes. Thisis caled sdf-pruing

6 Before Hropean settlenent, wdespread fires occurred every 2-15 years in this
area. If you were an early expl orer how woul d you describe the condition of the
faestsinthe early 1800 s?

Forest s were open and park-like. Pondercosa pines were wdely spaced at a density of
bet ween 50 and 150 trees per acre. The ground was covered wth tal grasses and
nany speci es of wldfl overs.

7 Wiat is fire suppression and howhas it contributed to the fue buil dup on the forest
floor?

Hre suppression is the atenpt to extinguish al fires as quckly as possibe before

they have a chance to spread. Because downed and dead trees, need es and | eaves,
and aother forest litter vas not periodicaly burned, the einmnation of fire fromecosys-
tens has resuited ina huge increase inthe fud availade tofires onthe forest floor.

JEMEZ MOUNTAI NS ExPLORER GuI DES
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8 Today sfaests aedten characterized by dense dog-hair thickets of young pinre.
Explain wat this termneans.

Dog hair thicket s are st ands of snal | -di aneter pines wth densities of hundreds or
even thousands of trees per acre.

9 The three things that af fect fire bdaviar are

1 fud
2 weat her

3 topography

10 Mny ponderosa pine forest s today have becone dense, unheal thy thicket sd
young trees and need e litter nats. Wiat triggered this change in the forest struc-
ture? Wen did this happen? How has this change contributed to destructive for -
est fires?

Hre supression pflayed arde inthe fud buldup. Aso grazing paternsinthe lae
19th and early 20th centuries contributed through | arge nunbers of grazing |ivestock
eating the grassy fud's that once carried lowintensity wldfires through the forest.

Li vest ock grazing patterns changed around 1880 and fire suppressi on becane a fac-
tor in about 1910.

11 New MXi co has the second highest incidence of lightning strikes. Wat st &eis
the hi ghest?

Aoida

12 Wat are sone ways we can restore the ponderosa pine forests o theregontoa
nore natura stae?

Forest s can be nechanical |y thinned. Oxe the forest isina condition that reduces
the threat of crom fire, prescribed fires can be introduced

INVESTI GATI NG FI RE EcoL oGY IN PONDEROSA PI NE FORESTS



Hre Eco ogy

Fre sRacein
Ponder osa F ne Forest s

HIls covered wth ponderosa pine forest
are the reason nany of us choose to live
inthe nount ains of the Southvest. For
nmllenia, these forest s have been nai n-
tained by frequent, lowintensity suface
fires. Bt nany of the forest s that ve | ove
are unheal thy, overgrom, and ripe for

a devast ating croamn fire. Between 1996
and 2003, 40,704 w | dfires burned
3,152, 770 acres of forest in New Mxi co
and Aizona, enough burned forest to
cover the etire st ate of Gnnecti cut.

By living through the Grro Gande fire,
isdternath, and the | ong process of
recovery of the forest ecosystem those of
s wo live in Los A anos have a vast
pool of know edge that shoul d be shared
wth aher fired fected conmunities
around the West. Hundreds of towns

and cities wthin pondercsa pine forest s
experi ence the sane pre-fire conditions
that existed here and, unfortunately, sone
of these conmunities wll experience wld-
fire

Everyone who lives in or near ponderosa
pine farest s needs to knowthe rd e that
fire pays in the ecosystem Studying fire
ecd ogy wll hel p you underst and how
ponderosa pine forest s are nanaged and
Wy it isinportant to naint an hedthy
faests. It wll gve you the knoedge thet
when used properly, prescribed fireis an
essential nanagenent tool to keep
farest s in good cond tion

Uhder st andi ng fire ecol ogy can hel p you
nake your hone so that it can be defend-
ed agairst awldfire To live in ponderosa
prefaests, we nust accept fire as pat
of our environnent and nanage our |ands
and build our hones accordingly.
Written by the Vd uteer Task Force
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Hreinthe Hnes

Grro Gande. Rodeo- Chedi ski. Mssionary #
Rdge. Aspen. Snce My 2000 raging wld-

fires have burned through i rmense
expanses of forests in New Mexi co,
Aizona, and @l orado. A ong wth dozens
of snaller fires, these well-known exam:
pl es burned nostly through ponder osa
pine forest. BEach burned as a crom fire,

Forest s of the late 1800 s(lt) were nuch

wichis a devast ating vave of flane that "re open and grassy than the densely crowd-

can reach 200-feet or nore in hei ght.

The ponderosa pi ne ecosystema uni que
cdlectiond pats and aninal s centered
mths stately pine species-is wdespread
throughout western North Anerica, and
paticdaly inthe Suthwest. Fre hes
always been a part of the ponderosa pine
ecosystem but the fires of the first years
o the 2Ist centuy wereradcaly df ferent
then fires of the past. Swall, lowintemsity
firesthe & ayed lowto the ground have
been repl aced by huge crown fires.

The faest itself is very nuch changed.
Hstaric phatogaas fromthe | ae 1800s show

Fre dinbs franthe forest floor intothe tree
canopy creating araging crom fire.

ed forest s found in nany places today (right).

waydf feret podarosapre faest s thenthet
foud in the Suthvest todsy. Photos show
these faest s as edeasi ve gassl ads dited
wth sl dustes d poderesapres. In
sone scenes the grasses are two ar even
threefes higt the arangeberked trees reach
A0 fet inothe sky. These farest s hed an
g faes sriturewithimdvidd tres o
snal | clunps d trees paced wady gpat. The
forest hdd betveen 50 ad 150 trees pxr acre
Toby the farest s have far nany nare trees.

W caetoagaios faest o oty
pi nes, through which we have travel ed
ten mles. The country was beautifully
undul ating; and al though we usual |y
associ ate the i dea of barrenness wth
pineregons that vas not sointhis
sense. every foot being covered wth

finest grass and beautifully grassy
gades extending in every direction The

forest was perfectly open and unencum
bered wth brush wood so that traveling
vas excel | ent.

Edward Beal e, Railroad surveyor
Describing the forest when he passed

through Aizona in 1858



Ponder osa

P ne Basi cs

Ponder osa pi ne (A nus ponderosa) isthe
nost comnmon and w despread pine in
Nrth Anerica. It grows fromthe dry
nmount ains of central Mxico north to the
Rocky Mbunt ains of Ganada, and from
Nebraska to the Pacific @ean. The
largest ponderosa forests are foud in
northern New Mexi co and al ong the
Mgol lon Rmin centra Aizoma Inthe
Sout hwest, ponder osa pi nes grow from
about 6, 000
8500 feet in
devdion As
the clinate
varned at the
ed o the last
ice age, pon-
derosa forest s
devel oped in
the sout hwest
about 8,000 to
9,000 years
ap. The pon-
derosa grovs
indy clintes

Dstribution of ponderosa pi nes
inthe Wt

axdis foud in|ocations
that recdve as littleas 7
inches of rain per year.

The variety o pocercsa pine
inthe Suthvest wsd |y hes
mdesinbudesd 3 The
need es ae 48 inches layg
thelagest o ay aoife (coeberirgtred in
thereggan Ovyaug tress, thebarkisgey a
bl ack. Qe a ponderosa pi ne reaches about
Byears dd the bark tums arange ad cracks
intoodsthe laklike
gat lizad scdes. Vin
verned in the sulight,
the arange berk smel|'s
lilewailld The cones are
round and heavy, \ithdl
the scd es tipgoed With a
seppdrt. The seeds in
the cones are an i npor -
tat food sarce far dl seedetirgaindsin
trefoet, paticdaly sqirrds. padng on
locd coditias, a poderosa pine can gowto
ke 1D fed tdl adptodfed indamte. The
tree can live 40 to 50 years.

Podresapreis afireadgted species.
These tress have berk p to 4 inches thick to
praect the temder growng tisste beregth
Ponderosas have |long need es thet hd p pratect
the gowrg lrach tips e gt het framafire
s they gowtdl, thesetress loethar loer
braches inapoess cdled sdf-puimg THs
inoresses the dame o atreetosuvive asu -
faefirelyt aking avey the fud afire cadd bun
sothet the flames cant reechintothe com o
thetree The roat systemis deep uder the
gard, o faimgtherat s paedian franfire

Ponder osa Fine Fre Ecol ogy

Freis a keystone ecd ogica process in
ponderosa pine forest s of the Sout hvest.
Frevwss ango factor in shaping the

appear ance and characteristics of these
faests. Hre dsoservestonaintanthe
faest s and keep themfunctioning as a
heal thy ecosystem

Ecd ogi st s can
| earn nmuch
about the his-
tayd anind -
vidd tree o
an atire for -
est by study-
irg tree rings.
fs atreegons, it adds rings of cdlsto
the aut side of the trunk. Each year, aligt
ring of spring cells is added before a dark-
e ringd fdl cdls By couting ether the
light or dark rings, anyone can estinate
the age of atree

Alowinensity suface fire that burrs
nostly grasses can danage a ponder osa
pire wthout killing the tree Dring a snal |
fire, flanes can wap around the base of a
tree trunk, eat away the bark, and danage
the cani um the growng layer of cells of
the tree. Just like wth aninuy to hunan
skin, scar tissue forns over the wund.
That section of the tree trunk nay never
grovagain. The shape of the tree a the
base changes froma circletoa C The
resut is cdled aca-face scar. Inthetree
rings, the scar tissue renains as a dark
lirethat interyt s the nornal paten

By studying tree rings and fire scars, ecd -
ajst s have found that prior to 1890, pon-
derosa pine forest s hed the highest fire
frequency of al forest types foud in the
Jenez Mount ans. Fequent, lowintensity
surface fires burned through the grassy
understory of these forest s about every 7-
10 years. These fires, nostly caused by
ligtning, kept the forest open by thinning
out sone of the seedings. These fires
also recycled inport at nurients Tree
rings tdl asimlar stayinahe patsd
the Sout hwest such as al ong the Mbgol | on
Rmin Aizona, near Hagstdf, adinthe
pire forest s of southern @l orado.

Then around 1890, throughout the
Suthvest the fires just stopped. This was
due to the conined ef fed s of overgraz-
ing by livestack, fire suppression, |ogg ng,
and the highy variab e southvestern cli -
nate. Gazing aninals, especially sheep,
ate the grass that once carried snall fires
through the forest.

Starting around 1910, an ef fort was nade to
pt at dl firesthe st artedinthe farest.
Lunber conpanies took nany of the dd
ponder osa pines fromthe forests, dlowng
nore seedings to sprout in the sunlight.
A'so, periods wth large anount s of rain ad
snow al  oved nore trees to grow. Wthot
the lowintersity surfaces fires, forests
becane much denser. Sone of our pon-
derosa pine forest s now have several thou-
sand trees per acre! These st ands are
called dog-hair thickets

Dense st ands of ponderosa pines are very
df ferent places than the wde open forest s
of one hundred years ago. Because the tree
canopy - the upper layers of branches on
the trees - is soderse little suligt reach-
esthe farest floor. Fewgrasses o wldfl ow
ers can growin deep shade. A so, nany
pine need es fall fromthe trees each year.
Inthe past, fire periodcaly cleaned up the
layer of need es and rel eased nutrient sirto
the soil. Wthout fire, need es can accunu-
late to depths over one foat. This nakes it
df ficut for seeds to germinate and dsrupt s
sone nutrient cyclesinthe farest. The resut
isafoest wth very fewtypes of dats
growng there. Species dversity islowina
dog-hair thicket.

Trees such as Dougl as fir grovwell inthe
shade. I nside sone dense st ands of pines,
Dougl as firs growas snall and mid-si zed
trees. During a snall fire, young Dougl as
firs can provide a path far fire to carry from
surface fuels into the croms of ponderosa
pnes. Ratsthat dlowfiretonove intothe
croms of thetdlest trees are cdled | adder
fuds

Dense st axds o trees, athick pille o nee-
des onthe forest floor, an accunul ation of
logs and branches fromdead trees, and | ad-
der fud's are the recipe for destructive
crom fires. Wen a hot fire reaches tovard
the need es of ponderosa pines, the heat
rel eases flanmabl e chenical s fromthe nee-
des Trees can literdly expode, ad the
sudden increase in heat and flane pushes
the widfire into nearby trees. Gom fires
are carried rapidy through ponderosa pine
faest s

The inport at rdethat fire daysinthe pon-
derosa pine ecosystemis not uni que, but
ecosystens donminated by other species of
coifer respopd tofireindf feret vays. In
sone ecosystens, such as high el evation
faests inthe Suthvest, crom fires are the
natural vay they burn. Swall, patchy crown
fires nay burn sections of this forest every
150 to 200 years. Each forest type should
be nanaged according to the specific roe
fire days there




Factors of Hre Behavi or

The Hre Triangl e and Forest s

Freis asinpe chemcad reaction that
requires three conponent s: heat, oxygen,
and fuel . Renove any of the conponent s
and you no | onger have fire. Each conpo-
nent support s the ahers inthe fire trian-
de Thisistruefor sonething as snall as
abuningcande or as large as araging
widire

OXYGEN

Heat ina Widfire Wy Fres Stat

Vilen enough heat is applied to fuel wth
oxygen presert, fire can st at. Bfare
peopl e cane to ponderosa pine forest s
the heat thet started widfires cane nain-
ly framligtring The nunter of |ightning
strikes in the Suthvest, patiadalyin
the Jenez Muntans, is higer thenin
any other part o the Lhited States except
southern Horida

Wen peopl e arrived in the ponderosa
pre forest, they used fire on the land-
scapes. As aresut, even nore fires
occurred in the forest. Ganpfires sone-
tines burned into the forest, and sone-
tines people lit fires to chese gane ani -
nls ot of the forest sothet it ves essier
tohut. Laer, firesverelit toingroe
gass coditions for grazing cattle or
sheep. Today, unintertiond sources of
wldfire ind ude sparks fromvehi cl es and
trash burni ng.

The tenperature of the air and the ground
can o fect howeasy it is to st at afire

H gh sunmer tenperatures increase the
chance of awldfire st at.

Fuel for Thought: \Mat in the Forest
Can Burn?

Many pats o the forest can serve as fud
for afire Forest fudsindudke logs, dried
gasses, pine needes, ad if the fire has
enough heat, the cromns of living trees.
Fuels are divided into two groups thet are
based on the vay they burn during a fire.

Ligt fuds ignte fast because they are
surrounded by oxygen in the air. They
have a snal | dianeter, it t akes | ess
hegt to start themburning. Exanpl es of

ligt fueds are dried grasses, deed | eaves,
dead pi ne need es, brush, and snall
trees. Aresinligt fuds spread faster
and burn cod er than fires in heavy fuds.
Heavy fud's require nore heat toignite
However, d ter they st art burning, heavy
fuds gves of f nuch heat and burn | onger
thenligt fuds. Thisis detothe fact thet
heavy fuels burn nore slowy than |ight
fuds The outsice layers t ake longer to
bun of f before oxygen can reach the
inner naterial. Exanples of heavy fuel's
are logs, stunps, tree branches, deep
df f or decayed | eaves, and other organic
naterids.

xygen on the Wnd

Oygen is alvays present in the forest,
but cert ain conditions can add nore oxy-
gntoafire The harder the wnd bl ons,
the faster afire spreads. Wnd nat only
provi des axygen for the fire but it dso
bl ows the heat and flanes toward
unburned fuel. As the unburned fuel
becones preheated, it ignites quickly and
hel ps to spread the fire farther . Wrd
extends fire rapidy into unburned aress.
As the wnd carries enters over long dis-
tances, newfires nay ignite

QG her Qonsiderations
Inthe forest, the supy o the three com
ponent s can deternine the severity of a
widire Adense forest of fers nre fud; a
w ndy day provides a const ait supdy of
oxygen. Hwfuds ignite, flanes devel op,
ad fire spreads is cdled fire behavior .
Fre behavior is deternined by three
ngjor factars:

n The anount and type of fuels present

n The existing weather conditions

n The el evation and sl ope of the area

(topogr aphy)

Fuel conposi tion, including noi sture
level, chemical nakeup, and density,
determnes its degree of flammability.

M sture level is nost inport at. Live
trees usually cotain a grest ded of nois-
ture wiile dead | ogs cont anvay little
The noi sture content and distribution of
these fud's define howquickly a fire can
spread and howintense or hot a fire nay
becone. Hgh noi sture content wll slow
the burning process since heat fromthe
fire nust first dinnete noisture. In add -
tionto noisture, a fuel’s chenica nakeup
deternmines howreadily it wll bum Sone
pats, such as ponderosa pines, have

hi gh concentrations of volatile conpounds
intheir need es. Qe exposed to flane,

these conpounds, called terpenes, can
burst into flane wth exp osive force
Fraly, desity o fud bedsinfluenceits
flanmabi lity. If fud partides are d ase
together, they wil bumreadly. Bt, if fud
paticdes aesodosetha ar cama cir -
cdae essily, thefud wil nat bunfredy.
Weat her conditions such as wnd, tenper -
auwe, and humdty cotribute to fire
behavior. Wnd, a nost inport at factor,
brings a fresh supdy of oxygen to the fire
as wel | as pushes the fire tovard newfue
SO CES.

Tenperature of fuels is deternmined by the
surrounding ai r tenperature since fuel's
intidlyatantheir heat fromthe sin. As
fire burns, high heat fromnearby fires
preheat s fuds around the perinater of
the fire, sonetines tothe pant that they
burst into flanes wthout bei ng touched by
advanci ng fl anes.

Himdity, the anount of water vapor in
thredr, dfatsthenaistue levd o afud.
A lowhumdity levels, fud's becone dry,
catch fire nore easily, and burn nore
qui ckly than when humdity levels are
hch

The shape of the land, vhichis caledits
topography, pays acriticd rdeinhowa
widireburs. O fla lad fires wsdly
burn nore slowy than on slopes. Thsis
because on sl opes, heat rises fromtrees
burning at the base of the nount ain and
preheat s the trees that growabove. This
transnit s heat qui ckly to overhangi ng
branches and other elevated fuels. A the
sane tine, radiant heat is transferred
framthe fire to ather dyect s on the
gound Grvection pays acriticd rdein
spreading fires ragpdy upsige A steep
slope dravs fire upvard by convection,
and fire spreads rapidy as convective
heat preheat s fuds upsliope In cotrest,
firetravds slody on fla terran becase
grounc-level fuels are only preheated by
rad at hezat.

Air rising on a hillside
preheats trees upslope

o
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Is This Forest Heal t hy?

Sanpl i ng the Forest

Atrained forester can nake observations
abou afoest and determre if it is
healthy or fire prone. However, even pro-
fessi onal s can nake better decisions
vhen they nake quantit ative rather then
qeit ative observations. Bt how

do we neasure the forest?

Qe neasure of forest health is the densi -
ty of trees wthin an area. Bfore 1830, a
typicad acre of ponderosa pine forest held
50 to 100 trees. Wsing that nunber as a
gui de, researchers today can use the
nuniber of trees per acre as an inport at
indcao o farest codtians.

We cait travd intothe past to study for -
est conditions inthe 1800s. But through-
out the Southvest, forest nanagers have
used nodern techni ques to backt rack
through tine and change forest conditions
to sonething nore like those in the pad.

We can use thinned and unthi nned st ands
of ponderosa pine to nake a conparison
between pre-settl enent and nodern
faest s and to evd uate the hedth of the
present forest. Qe such stand is | ocated
just atside of Los Aanos in Rendija
CGanyon. The st and was thinned in 1996
and presents apictue of an open forest
noch |ike those of the last centuries.

Ecoogists can't count the nunber of trees
inanenire forest, and even an acre o
forest can be too large to study. To nake
neasur enent s easi er while keeping them
accurate, ecoogists use astudy pa to
sanple the farest. Apa isasmll aea
you neasure to estinate conditions in a
large areathat istoo higtostudy. Fr
exanple, to find the percent of surviving

pine seedings planted of ter afire ywu
coddn't cout all the dead and surviving
seed ings on 600 acres. Bt it would be
possible to set up severa one-tenth-acre
da s and fromwhat you learn to estinate
the surviva rate of the wo e planted
area

Researchers can use a plot sanple to
cdcuae tree density. They sinply count
dl thetressinthepa admitipy the
cout by the size of the pat. For exanpl e,
inaquarter-acre plat, mitipy the nunter
o tress by far. If thepa is aeqate
of one-quarter acre, then mitipy the
count by 16.

The size and age of the trees inforest s
can al so indicate sonething about forest
hedth (Tog andardize the di aneter
neasurement sinthefidd foestes
neasure trees about four feet above the
gound or a chest height. The nunfer is
caled the OH) Inadog hair thicket,
trees growclose together. QGosdy spaced
trees nust conpete wth each other for
vater, nirietsinthe sal, ad fo sun-
ligt. Not nany trees get al they need to
grow The resut is slovgoth. This can
creste aforest of ddtrees that have
snal | dianeters. By drastically reducing
conpetition anong the crowded trees, a
thinning prgect releases a burst of growth
intheremining trees. The resldt isa
rgadincresse inthe size o the trees.

Wien ecol ogi st s neasure tree di aneters,
they can cacuate the tree basd area of a
gad Tree basa aeais the area of the
plat covered by tree trunks. In unthi nned
das, theeaelas of snall daneter
trees; inathmed pa, thee are fener
bu bigger tress. Thetatd basd aea o

Sfety in a Burned Area

twopassuwchpas canbesuprisingy sim-
la.

The two pieces of infornation about the
understory showthe ef fed s o the thck
accumul ation of pine need es wen fireis
renoved fromthe system and the ef faxt sd
a closed canopy that reduces the anount of
suligt onthe farest floor. Bith the per cent
cover and the biodiversity are increased
vhen a forest is thinned and the canopy
opened up. Bodversity is astrong ind cator
o foest hedth

WHY ARE SO MANY TREES DEAD?

Dougt hit the Bandelier area wth a
vengeance in 2002.
Ponder osa and pi a®n
pi nes are show ng si gns
o sigificat nort dity
brought on by the | ack
o ranadthe core-
spondi ng i nvasi on of
pine beetles thet

dt acked the weakened
trees. 95%c0f the trees
across sone pat sd
the Ry arito Rateau
died by the sunmer of
2003. Because of the
increased fire danger
posed speci fically by
the ponder osas,
Bandelier Hre Gews
have been working to
buld fire bresks and to
renove bug-killed trees
incriticd aress. Mry o
the trees were piled and
burned to destroy the
beet| e | arvae and di nini sh the nunber that will
becone adult s

Miny dangers are found in a burned area for years af ter awldire passes through. Visitors to burned aress
shoul d al ways renenfoer to be watchful for hazards: Aways | ook up, ook down, ook all around.

Hozard Trees: Hizard trees are trees that coud fall over and injure soneone in the area. Hizard trees can
be ones that are leaning, have falen part way dowm and are resting on another tree. They can be trees
obvi ously weakened by the fire a the base of the trunk, have vertica splits or cracks, broken or | oose
linbs, or aloosened and danaged root system As you val k through a burned area, dways try to identify
hazard trees and to avoid wal king near them Stay out of burned areas on wndy days.

Root Hles: Awldfire can burn the roat s of trees and stunps-even though they are underground. Wen the
wod is burned, it leaves ahdeinthe ground. These hol es are of ten covered wth sal and not visible on
the surface. If you step on aroat hae, the ground above can cdlapse Aways watch for root hol es when

| travding in a buned area

Riling jects Ate awldirethaeislittle veget aionto pratect sol fromerosion As soil is washed from

i

al vays vatch above for raling ogects

around the base of object s on steep slopes, rocks and logs can roll dowhill. Vden wal ki ng on sl opes,

Hash Hoods: Becase there is no veget dionld t toadmsab a dowit dom veter flovng dom hillsides inoresses & ter widiire Vien astamtiregas,
$ay o o cayon boitons. Reanber thet a stamthet is miles avay cansed avd |l o vater dowstreamwere it isat ranng




Hat ldetificatl on & Success on

Tosuvive awldand fire, nest plat s have adaptive traits or adlities that alowthemto reproduce
o regenerate af ter thefire Schpdats are cdled phyrophytes,

Tosurvive afire apat nist be ddeto
irdaeitsdf fromthe heat of the flanes.
Bark thickness is one of the nost inpor -
tat factors determining fire resist ance of
trees. Ponderosa pine, long leaf pine,
slash pine, burr ok and giant sequoia are
exanpl es of trees wth thick bark that act
as insuation. Sall wody plant s and
shrubs, which nornal Iy have thin bark,
teddto use the sal as aninsuating | ayer
topraet thar radt s, Indvidd pats
resist being killed infires by produci ng
new gront h (shoot s) fromunder gr ound
organs or roots. Sone plant s praect thar
buds as an adaptive strategy to survive a
fire. Buds can be pratected by layers of
succd ent fdiage. The buds of the |ongl eaf
pne are pratected by a thick custer o
needl es. Sone plant s even pratect ther
buds by locating themwthin the nain
stemand root s

Retertion of seeds by plant s util afire
does occur and stinul ation of seed dis-
persa by fire are ather exanples of fire
adapt @ain A nuner of pine speci es
around the world, said to be serotinous,
have cones that open only as the result of
heat franafire Their cones are held
closed by aresintha is semsitive to ad
opens in high tenperatures generated by
widand fires. Srotinous cones wil not
open to rel ease the seeds util the criticd
tenperature i s reached. Sone cones,
such as those on giant segquoi a trees, wil

not open unless burned by fire. Today,
peopl e are begi nning to recogni ze t hat
fireis not dvays destructive Freis
nerely a neans of change in ecosys-
tens.

Ahat widfirebuns dl the seeds availdd e
onthe goud ad kills nast o dl the
seads thet liebuiedinthe forest sal.
Wildiredst akes anay the sources of
new seeds that could regrowbath the
canopy and understory veget a&im

Yet, abuned forest doesn't st ay ta dly
barren for very log Thefirst gat sto
appear inabuned area are the plant s
that easily sprout fromroat s The root s d
sone plants that growbeneath four to
egt inches of sol are insuated fromthe
heat of awldfire. Wien a fire renoves
the leaves of these plart s, a chemicd sig-
nal stiniates the grovth of shoot s from
the raat s These shoot s can reach the
surface only a fewweeks af te afire In
ponderosa pine forests, Ganbel and

literally neaning firetreteddat s

other oaks sprout in this vay. Aspens,
too, growfromthe roat s d firekilled
trees.

Within a fevweeks of afire seeds from
near by, unburned st ands of forest can
blowinto the burned area on the wnd, or
can hitchhike in the fur of nanmal s.
Gasses and sone ki nds of wdfl oners
that vere found inthe forest before the
fired art to gon. Qher species that thrive
on bare soil can go wld

Avyear a ter afirein pondercsa pine
faest's, red-stemmed goosefoot plants
can grow by the il lions.

Aspen shoot s growin the Gerro Gande burn
areathe year af ta thefire These fast grow ng
trees need fires to open the canopy so that
their seeds recei ve enough light to grow

are povered by sdar cdls

5D 3 3 3 5 S

seconds.

Gobal Positioning System

The GSis a systemof 24 satellites. The sadlites:
abt a& 11,000 mles above the earth' s surface
take about 12 hours to conpl ete one orbit

are spaced so that at least 4 are alvays in viewdf an observer at any point on Earth
containacontrolling conputer and conmuni cate wth the Earth via radio

use atonic cl ocks to generate and transmit tine signa s

A GSrece ver locks onto the timing signals to determne the receiver’s latitude, |ongtude, ad
devation Sietists usethe GSinawde variety of studies. The dat a can be used to nark the
location of a study area on a nap, or torelocate a plot on the ground

n BExch degree of latitude is about 70 nil es.

n Dviding a degree into 60 mnutes nakes each mnute about 1.1 niles.

n Dviding a mnute into 60 seconds nakes each second about 90 feet.

n Dviding a second into tenths pernit s the user to be accurate wthin 9 feet.

Locating a sanpling plot on a nap was once a dif ficut process. Snce the invention of the Gobal Rositioning System(GYS),
findng exact locations is no nore df ficut then using the renate cotrd far atdevision The systemconsists d the sadlite
conponent and the recei ver conponent. Lhder the right conditions, handhel d G°S recei vers are accurate wthin 10 feet.

@S readings need to be precise. This requires recording latitude and | ongitude in degrees, minutes, seconds, and tenths of




own Hres Strike the N1 on

O My 10, 2000, the CGerro Gande Fire, pushed by high wnds up to 54 nph, swept
through Los Aanos, NewMxico. Initspah thewldire burned 235 structures ad | ef t 40

famlies honel ess. Bfore the fire vas out nore than two nonths later, it hed charred nare
than 42,000 acres of forest in the Jenez Munt ars

The CGerro Gande Fire

May- Jul y 2000

Location: Bandelier National Mnunent
& Santa Fe Ntiond Forest

O My 7, 2000, what had st arted as a
prescribed fire junped the fire lines near
the sunmit of Gerro Gande peak and
roared into the ponderosa pine forest
bel ow. Wnds up to
40 nil es per hour
pushed the fire
toverd the city of
Los Al anos. Wien
the fire front noved
oaenmleina —

natter of minutes, the pat o Los Al anos
closest to the flanes vas evacuat ed.

Bfoethefire sdetists studed tree
rings and fire scars fromtrees in the pon-
derosa pine forest s near Los Al anos.
They discovered that before 1880 fires in
the forest had burned through the area
every five to ten years. By 1910 the fires
stopped. Looking for a cause of this sud-
den end to fires, researchers found that
bet ween 1880 and 1910 huge flocks of
sheep cane to graze in the forest s
Starting aroud 1910 Al fires inthe area
vwere put out as quickly as possibl e
Sheep renoved the grassy fuel s that
spread snmal | fires through the ponderosa
prefoest aday firethat ddstat vas
put out. Wthrofireto keep the farest
fuels -pine need es, dead trees, and
cronds of snall live trees-in check, fuds
inthe forest hult up to dangerous levd s.

Atagitsintid run thefire gewdony
through ponderosa pi ne woods choked
wth snall trees over the next two days.

Just & ter noon on My 10, wnd gust s up
to 60 mles per hour pushed the fire into
the croms of the trees on the edge of Los
A amos Canyon. As the flanes raced from
treeto tree, the wnd carried burning fire
brands across the canyon and into the city.
Within mnutes, an evacuation order vas
gventothe 12,000 people living in Los
Aams. The resident s huriedy packed a
few bel ongi ngs and drove slony out of
towmn. By 4 PM the street s o Los Al anos
were enpty.

# Inthe forest, wnd gust s fed oxygen to the
i fireand the crom fireraced two miles in

one hour. In the town, sone of the hones
nearest the forest caught fire Frenen
fromall over New Mxico fought the
flanes in the city. The high wnds contin-
ved into the night, helping spread the
flanes fromhouse to house.

Inthe farest, the fire spread to two drec-
tions. e branch of the fire reached
toward Wite Rock, a nearby town where
nmany Los A anos residents had found
shdter. A 1 AMon May 11, the order vas
gi ven to evacuate Wite Fock. My Los
A anos resident s were evacuated a sec-
ond tine.

The next norning, pats o Los Aans still
burned. The hones of 400 famlies were
lat. The fireinthe forest had noved four
mles during the nigt. Another day of
strong wnds noved the fire through the
Sant a Fe Ntional Forest to Santa Gara
Puebl o | ands.

Dy condtions and plenty of fud kept the
firebuningonasnaller scae util Juy.
By then the fire had burned 42,000 acres.

The nark of a true conmnity is wen disaster strikes and everyone fromschod
students to senior citizens pul together to nake recovery happen. Fromtree plating
toseedng &muiching, rebuldng trals tolearningin cassroons about fire effect s
the dtizens o Los Aanos worked together to begin the restoration of their nountdn

Caig Mrtin Los Alanos Gounty (pen Space Soeci dl i st

A BEarly Gown Fre
in the Jenez Munt ai ns

La Mesa Fre June 1977

Location: Sant a Fe National Forest

and Bandel i er National Mnunent

Afewninutes before 4 PMon June
17, 1977 the St. Reters Done | ookout
ranger reported a thin co unm of
snoke on Mesa del Rto. By 4:30 RV
flanes and heavy snoke covered the
coutryside. The hunan-caused fire
satedinaslashplerear adrt rced

Inless then two hours, the fire gewto
50 acres. Hit, dry, and wndy cond -
tios ledtoarapd spead The fire
burned i n heavy ponderosa pine forest
on the nesas, and cinders fell on the
town of Wite Rock eight nles down-
wnd. For seven days, the fire burned
through pine forest. Qn the nignt of
June 23, a heavy thunder st or mdoused
nost of the fireand it was decl ared
catrdled The fire burned about 15,
300 acres.

An Arizona Exanpl e

Rodeo- Chedi ski Fire

Location: Fat Apache Indian
Reservation and Apache- S t greaves
Nitional Forest,

June-July 2002

h June 18, 2002 a hunan-caused fire
spread north fromnear the rodeo
grounds on the Wite Munt an Apache
Reservation. Wnd pushed the fire north
inothe vrlds largest st and of pon-
derosa pine along the 50-ml e Mbgol | on
Rmin centrd Aizona Two days later, a
lost hker triedtosigd ahdicopter by
ligtingafire Wnds qui ckly pushed the
fire up Ghediski Peak, which was 15
niles fromthe growng Rodeo Fire.

Bith fires foud abundart fuel in the
overgrown st ands of ponderosa pine,
and plenty of axygen in the strong, dry
sunmer w nds. Towns to the north vere
evacuated. By June 22, the fire reached
the top of the rimand raced into the
towns of Heber and Overgaard, destroy-
ing nore than 400 hones.

O June 23, the two fires confined into
one huge fire called by nany The
Monster, thelargest recorded firein the
history of the Southwest. About 30, 000
peopl e were evacuat ed from near by
tows. By the tine the fire was con-
tanedinJddy, it hed burned a nost

500, 000 acres.




Forest Recovery Ater a Gown Hre

(Iét toridgt) Aburned section of Rendija Ganyon shows that fewtrees survived the heat of the
Gxro Gande fireinthis part of the canyon, Followng reseeding ef fat s by vol unteers, the sane
section in the canyon has nany grasses growng the foll owng year; Heavy flooding af fected a
burned area in Valle Ginyon during the sunmer rains followng the Grro Gande fire; Vol unteers
reconstruct a trail danaged by the Gxro Gande fire.

THE FLAMES AND HEAT ARE JUST THE BEG NNI NG CF THE
DAMAGE TO AN ECOSYSTEM CAUSED BY A CROMWN FI RE.

Gtendl vet ationis killed and no tree leaves, conifer needes, o ground cover
renain to absorb the inpact of fdlingrandops or to slowthe flowdf vater across the
hillsides. Begming wth the first ranstorm forest soil begns to erode ad is of ten
washed away. In nount ain ranges in the Suthvest, soil can t ake 10,000 years to
devel op. Rainstorns can dunp nllions of gallons in awatershed in less than an hour.
Such storns produce flash floods. Gonpared to the flowdf the streans before the fire,
the post-fire flons can be 1,000 tines greater.

Intense heat can kill nast of the seeds lyinginthe forest sol. Bt sone pats, such as
aspen and oaks, have underground root s deep enough to survive the fire. Wthn
veeks, the surviving root s send up shoot s Aspen sprout s can growthree feet highin
the veeks fdlowng awldfire @k roots can send up dozens of sprouts Aso, the wnd
and birds carry seeds fromareas out side the burn and drop themon the ash-covered
soi|. Depending on the clinate conditions, nany grass and wl dfl ower species cone
back to a burned area in the firg tvoyers

Ata avildire itisdtenaracetoge livingpats gowng befare the first rams o the
sunmer to help hold the soil in place. Land nanagers of ten operate energency seed-
ing prgects. Because grass plant s are qui ck-grow ng and have an extensi ve systemof
fibros roat's, they are idea for hoding soil. Gass seeds can be scattered by hand or
fromthe air wth helicopters or airplanes. Because they are adapted to the conditions in
the ecosystem native grass species are used. The seeds grow best when a | ayer of
straw nul ch covers them Ater the Gxrro Gande fire, nuch of the seeding and

nul chi ng was done by vol unt eers.

Wil dfire can destroy pondercsa pine seeds inthe soil. In areas of extensive crom fire,
live trees that could provide new seeds nay be nil es avay. It isimatat to plat pon-
derosa pine seedings to regenerate the forest and to provide a source of seeds for the
fuue Seedings-usualy no nore than six-inches tal-are planted in nany burned
areas. Mre than 200,000 seedl i ngs have been planted on the Gerro Gande fire.

Quenmazon Trail by Gryn koh rust
(Mbunt ai n H enent ary School

gth G ader)

Qiet isths deserted place,
Uigeinits own way as,
Erosi on cones far and near when
Manmal s have | ef t
As nany peopl e cone and go,
Adllios o lizads ad imsect s renain,
O and under rocks, wth,
Nthing left of ther hone

Though we know t he
Reason the fire has come, the
Anphi bi ans and
Imsect s night not, sone of us are
Looking for what sldt of our hones.

Both the ecol ogi cal and hunan recovery fromw ldfires is very slow. The com
munity of Los Alanos, wth the hel p of thousands of peopl e in New Mexi co,
survived the Grro Gande Fre. Intheir own vords:

W wll rebuldadrise ot of the ashes. Senator Steve Stoddard,
rediredrescat d Los Al anos

Adisaster survivor is anyone affected by the Grro Gande Fre. Losing your hone,
living in a danaged hone, as well as having your sense of safety and wel | -bei ng
conpromsed by the evacuati on nakes you a survivor. Project Recovery

Reactions to Burned Forest s

The sight of a severely burned forest
touches everyone, even the nost hard-
ered firefigter. The forest, bath before
afiread o ta, evokes df ference sen-
sory experiences and enotions in each
of us. How does a burned forest nake
you fed ? You nay be surprised to find
beauty even in the bl ackness.

On vay of expressing feelings about
abuned forest is to create a work of
art or poem David Hxckney, anatis
best known for paintings, a so vorked
wth photographs he called jorers.
Jarers is anethod of taking nany
photographs, or the indvidua pats d
asupect ad piecing the print s togeth-
er torecreate the scene in a phato ca -
| age. Hdxckney coni ned mul tipl e vi ews
of asinge scereinoder toexpoethe
vay people shift their gaze in nany
directions as they observe sonthi ng.




Geati ng Defensi bl e Space

Living on the Edge: Defensi bl e Space

Rdevoliveinhdhrisk widire aess
ae faced wth the govng cocernthet a
wldfire codd denage o destroy their hone
ad property. Brery year nary famlies | ose
their honas and possessias to wildfire
These | osses can be mininzed if hone-
owers t ake a pro-acti ve agroech to hone
sdey. Wen honeowners t ae thetime to
becone avare of apropriate safety neas-
ues adpt faththe & fat toin enart
those neesures, they of ten geatly inroe
tredility d firefigtestopdet thar

horas, adwll redeethdar drgrddlity to
the dstrutive faces d fire

esibde spaeis ae d the rinary
cetermnant sd ahildrgs dility toaniwe
avildire Thregd o aeging dfeside
space is to devd op a | adscape aroud a
hildngthet proddes an gqpatuity fa fire-
figtestodfadit aprst fire W
gasses, brush, trees, and ather connan
faest fuds aerenoved reduced o nad -
fiedinayad afirésinasty a rearessto
asrutue ceresse Thet Sitwaion provi des
aspaefa firdigtastoatiethe Haze
fesibde spaeis mt ageaateetha a
gruiduevidl snive ht it o tenincresses

space.

CQeate a HreWse Hone
by Ganeron Qt, @llin Delano, and Sarah Wman

Sxth graders at Munt ain Henent ary Shod in Los Al anos have suggest ed
the fdlowng ways to hel p prevent a wildfire fromdestroyi ng your hone:

1 Qean your roof and keep gutters free of debris |ike pine need es.
2. Move woodpiles anay fromyour house.

3 Qear brush around your hone to creaste at least athirty foot defensible

4. Landscepe wth fire resist ant veget &im

5. Keep flanmabl es, |ike propane t anks, 50 feet away fromyour house.

6 Ceate fuel breaks by strategically placing sideval ks, gravel ed pahs,

fish ponds, and vé | s.

7 WMenever possible, use fire resistant building naterias such as netd raf -

iy

Vist www. firewse.org for nore infornati on.

the daoss d praedion franwldire

Cetting a dfeasi e space & at s vith
landscgaing You shad d renove d |
bundd e veget @infranads axe o a
leest D fedt franyor hase You nay
have to cut dom trees ar renove brush
A ne need es shou d be no nare then
tvo inches deep. Al aher deed Vet a-
tion shadd be reoved |If there are
nary pine trees around the house, you
shodd thinthe forest by renovi ng nary
d tretress Ay salle tress a low
braches thet cadd at as ladder fuds
shodd ke t aken au.

You can rep ace sone o the veget &in
aaud yar hose wthfireresi s at
dats These pats wly hae ahch
naisture catet inthe leaves that
nakes themnare dif fialt tohun Trees
likenades, vnuts, adwllos ae
good chai ces. WIdlovers and grasses

can hdp creste a nare defesid e space

Huses ner the ede o the farest shad d
kehilt vithsfe resd at raids A
netd rodf advels d stwoo a adde
6fer good fire pdedtion Vwoden decks
ae hdily flamnad e and shod d be pro-
teded ith soe0d raegids.

Qhe attios cannake abig df ferare
Kep the yad deen o ddris. Cean the
rad adgitesd lest twoe ayer. Mve
plesd fireod & lesst D fedt framthe
house. Fropaet anks shou d be used or
stared avay fromthe house

Brery famly wo lives in the podercsa
p ne ecosystemshou d nake a defensi bl e
space dan

Extension activities

rings?

do you see grow ng there?

Visit a nearby ponderosa pine forest. Try to find the folowng feat ures and answer the questi ons.
Fnd atree wth a cat-face scar near the base. Fromwhi ch direction do you think the wnd was bl owng during the fire?

Fnd atreethat has been cut wth a saw. Hwo d vas the tree wen it vas cut? Ae there any fire scars interruting the
Locate a dog-hair thicket. Howdeep is the layer of pine needes on the forest floor? Hownany kinds of wldfl overs

Frdatall, orange-barked ponderosa pine. Hwfar above the ground are the first branches? Wat does the bark snell |ike?

Locate a snal| ponderosa pine wth need es you can reach. If you break a need e in tw, does it release a pl easant snell?




VOCABULARY OF FIrE EcoL OGY
Acre:aunt of area equa to 43 500 square feet.

Acquisition tine: thetineit t akes a GSreceiver to acquire satellite signds ad
dtermre the initid position

Adapt ation: an dteraioninstructure o fuctionof apat o ainal that hd psit
change over the course of successive generations in order to be better suited to live
init s envi ronnent .

Background: dl djet s that cone frombehi nd the subject anay fromthe canera

Basal area per hect are: the area of the cross-section of tree stens near their base,
generally at breast height and including bark, neasured over 1 ha of |and.
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Bodiversity:thedversity o pdats, annals, ad aher livingogansisindl ther
forns and | evel s of organi zation, including genes, species, ecosystens, and the evo-
lutionary and functional processes that |ink them

Bol e: truk o atree

Breast height: the st andard height, 1. 3mabove ground level, at which the di aneter
d aganding tree i s neasured.

Canera angl es:the areaseen by alens or viewinder; or the positioning of the sub-
ject inrdaiontothe canera shat.

Cambi um the single layer of cells between the woody part of the tree ad the bark
Dvision of these cdlsresuts in dianeter growth of the tree through fornati on of wood

cell's (xylem and imner bark (phl oen).

Canopy: the forest cover of branches and foiage forned by tree crows.

Gentineter (cm: inthe netric system aunit of length defined as /100 of a neter,
equal to 10 mllineters or 1/10 of a decineter.

A rcunference: thedst ance around a circle or sphere.

AQinoneter:asinpeinstrunent for neaswring vertica anges or slopes. In forestry,
used to neasure dist ance and tree height s

Goordi nate: a nunier used to locate a point on a nunber line, or either of two num
bers used to locate a point on a coordinate grid.

Gonbusti bl e debris:itens that catch fire and burn easily; flamabl e.
Commercial thinning: aslvicutue trestnet that thins ot athick st and of trees by

renoving trees that are large enough to be sod as product s such as poles or fence
posts. It is caried out toinmove the hedth and groth rate of the renaining trees.

JEMEZ MOUNTAI NS ExPLORER GuI DES
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Conpeti ng veget ation: veget ation that seeks and uses the |imted conmon

- resources (space, ligt, vater, adnuriets) of aforest site needed by preferred trees
~for survivd and gronth.

Conpetition:the struggle anong individua organisns for food, water, gace €c.
vhen the available supply is [inted

Conposi tion: the proportion of each tree species in a st and expressed as a percent -
ae o thetaal nunber, besd area or vdune of al tree species inthe st ad

Gown fire:afirethat burns prinarily inthe leaves and need es of trees, spread ng
fromtree to tree above the ground.

Danaged tinber: tinber that has been af fected by inurious agent s such as wnd (as
inthe case of bonom), fire imsects, o dsease

Debris flow mxture of soil, rock, wod debris and vater which flovws rapidy down
steep guilies; comonly initiate on slopes greater than 30.

Deci duous: peremia plats wich are nornal |y | eafl ess for sone tine during the
year .

Def ensi bl e space: an area around a structure where fuel s and veget @ion are tres -
ed, cleared, or reduced to slowthe spread of wldfire tonards the structure, gving fire-
figters a chance to defend the structure.

Dat a: infornati on usual |y gathered by observation, questioning, or neasurenent.
Density: Inpat ecdogy, DENSITY =(Ta d nunber of indvidua s)/tat d aeq).

D aneter: aline segnent that passes through the center of acircle (or sphere) and
has endpant s onthe circle (or sphere); dso, the length of such aline segnent. In
farestry, alire passing through the center of atree.

Daneter tape: a graduated t ape based on the rel ati onship of circunierence to diam
eter which provides direct neasure of tree dianeter wen stretched around the out -
side of thetree wsudly a bresst he gt.

D chot onobus key: atod used by scietiststofirdtheidatity d abutefly, adat,
arock, or anything el se. Dchotonous neans divided in tw pats Akey is used by

answering a series of yes or no questions.

DBH: Daneter breast height; the bole dianeter of a tree neasured out side the bark
a ahagt o L3 neters.

D sturbance: a discrete event, either natura or hunan-i nduced, that causes a
change in the existing condition of an ecd ogica system

INVESTI GATI NG FI RE EcoL oGY IN PONDEROSA PI NE FORESTS



Dom nance (Domnant):the extent to wiich a given species predomnates in a cont
nuni ty because of its size, abundance, or coverage.

Drought : atine wenthereis littlea noprecipit ation such as rain or snow.

Duff : the layer of partialy and fully deconposed organic naterials lying belowthe lit -
ter and inmedi atel y above the nmnera soil.

Ecol ogi cal bal ance: ag ate of dynanmic equilibriumwthin a coomunity of organi sns
in which genetic, species and ecosystemdi versity remain relatively st dde suject to
gradual changes through natural succession.

Ecol ogy: the science that studies the vays in wich plants and aninal s |ive toget her
inthe natwra erviroment of our planet.
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Ecosystem afuxctiod uit cosisting of al thelivingagaisns (pdats, annals,
and mcrobes) inagven area, ad al the nonliving physical and chemcal factors of
their environnent, |inked together through nutrient, cycling and energy flow An
ecosystemcan be of any size- alog, pond, fied forest, or the earth s bi osphere

but it always functions as a whole unit. Ecosystens are conmonly described accord-
ing tothe najor type of veget ation, for exanple, forest ecosystem o d-growth ecosys-
tem or range ecosystem

Ecot one: a transition area between two adj acent ecol ogi cal conmuni ties usua |y
exhi bi ting conpetition between organi sns.

Hevation: the height above sea level .
Endanger ed speci es: a species in danger of extinction

Estinate: a bdlpark answer, a nuner close to another nunber, acdcdaiond a
close, rather than exact, ansver.

Evergreen: never entirdy wthout green foiage, |eaves persisting util a newset has
appear ed.

Fre: asdf-sust aning chemcal reaction that can release energy inthe formaof |ight
and heat .

Hre behavior:the namner inwiich afirereacts to fuel, weather and topography;
conmon terns used to describe fire behavior include snol dering, creeping, running,
spotting, torching and crowi ng.

H re danger : an assessnent of both fixed and variabl e factors of the fire envi ronnent,
v ch determne the ease of ignition, rate of spread, df ficdty o cotrd, adfire

i npad.

Hre hazard: the paetid firebehaviar for afud type regadess of the fud type s
weat her-i nfl uenced fuel noi sture content or itsresist ance to fireguard construction.
Assessnent is based on physical fuel characteristics, such as fuel

JEMEZ MOUNTAI NS ExPLORER GuI DES
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arrangenent, fuel load, condition of herbaceous veget ation, and presence of €l evated

_fus

Fre inpact(s):the inmediately evident ef fect of fire on the ecosystemin terns of
biophysical alterations (e.g., crom scorch, mnerad soil erosion, depth of burn, fud
consunpt i on).

FHre history: the chrondogca record of the occurrence of firein an
ecosystem

FHreintensity: a generd termreating to the heat energy relessed in afire

Hreresist ant species: species wth norphol ogical characteristics that gveit alover
probebility of beinginued or killed by fire than a fire-sensitive species, wich hes a
rdaivdy hgh prdehlity o banginued o killed by fire

Hre scars: scar tissue that develops if atree o sirubis buned by afirebu is na
kiled The fire leaves arecard of that paticdar bunonthe gat. Sietist s can
examne fire scars and deternne when and how nany fires occurred during the
dat slifaime

Fire suppression: dl activities concerned wth contrdling ad etingushing afire fd -
lovrgits detection. Synonynous wth fire contra .

Hre triang e: the three conponent s that are necessary far afiretot ake place and for
the fireto keep buning theingedent s are heat, fud, and oxygen.

FH rew se | andscapi ng: nanagenent of veget ation that renoves flanmabl e fuel s from
around a structure to reduce exposure to radiant heat. The flanmabl e fuel s nay be
replaced wth green lamn, gardens, certanindvidu |y spaced green, ornanent &
shrubs, indvidud |y spaced and pruned trees, decorative stone or other non-flanma-
He o flaneresist at naterids.

Food chai n: a chain of organisns, |inked together because each is food for the next
inline. Bergy passes fromone level tonext. Al the food chains in an ecosystemare
connected together in a conpl ex food web.

Forest fire: an uncont ained and freely spreadi ng conbustion that consunes the natu-
rd fuds o aforest, such as dif f, litte, grass, dead branch wood, snags, |ogs,
stunps, veeds, brush, fdiage, and, to alimted degree, green trees.

Forest nanagenent plan: a general plan for the nanagenent of a forest area, usu-
dly for aful raioncycle includngthe dyectives, prescribed nanagenent, activities
and st andards to be enpl oyed to achi eve specified goals. Gommonly supported wth
nore det ai | ed devel opnent pl ans.

Forest health: aforest codtionthat is naurdly resilient to danage characterized

by biod versity, it aatains sustained habita for tinber, fish widife and hunans, ad
neet s present and future resource nanagenent obj ecti ves.
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Formul a: a genera rde for findng the vdue of sonething. Afomiais usudly witten
as an equation wth vari abl es representi ng unknown quantiti es.

Fuel : dl the deed ad living naterid that wll bun This includes grasses, dead
branches and pine needl es on the ground, as well as st anding live and dead trees.
A'so included are nnerd s near the surface, such as cod that wll burn during afire,
and hunan-bui It structures.

Fuel |oad: the anount of conbustible nateria (living and dead plant s and trees) that
isfoudinanaea

QG obal Positioning System (@S : a global navigation systembased on 24 or nore
saellites orbiting the earth a an atitude of 12,000 nmles and providi ng very preci se,
worl dw de positioning and navigation infornati on 24 hours a day, in any weat her.
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GPS coordi nates: a set of nuniers that describes your |ocation on or above the
earth. @ordnates are typically based on latitude/longtude lines of reference or a
dad/regod gidprgection

@S distance: the length (in feet, neters, mles, etc.) between two vaypoint s a
fromyour current position to a destination vaypoint. This length can be neasured in
stragt-lire (rhuib line) or geat-cirde (over the earth) terms.

@S receiver: cosists of the circuitry necessary to receive the signa fromGS
satellites and uses the infarnation to cacu ation the user s position on the earth

Gound fire: firethat burs inthe aganic naterid inthelitter layer, nostly by snol -
dering conbustion. FHres in duf f, peat, dead noss and |ichens, and downed wood are
typcdly gaud fires.

Habit & : the place where an organismlives and/or the conditions of that envi ronnent
indudng the sal, veget ation, veter, ad food

Hozard tree: alive or dead tree whose trunk, root systemor branches have deterio-
rated or been danaged to such an extent as to be a potentia danger to hunan safe-

ty.

Heat : necessary inged et for fireto start; can be supplied by lightning or hunan
Sour ces.

Hect are: an area of 10,000 square neters, or 100 x 100 neters. There are 100
hect ares in a square kil oneter.

Human i npact or influence: a disturbance or change in ecosystem conposition,
structure or function caused by hunans.

Increnent borer: atod used to extract a core of wood froma living tree for the pur -
pose of studying the aual gromth rings of the tree
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I nvasi ve speci es: species that can nove into an area and becone dominant nuneri -
- cdly o interng of cover, resource use, or other ecdogical inpads

Joi ner phot ographs: nultiple frane i nages shot fromdif ferent anges ad later
joned together to recreate the scene or person.

Juvenil e spacing: asilvicdtua treatnent to reduce the nunber of trees in young
$ands, often carried out before the stens renoved are | arge enough to be used or
sddas aforest product. Rrevent sg agnation and inproves growng conditions for the
renaining crop trees so that at fina harvest the end-product quality and value is
increased. A so called pre-conmerica thinning.

Keyst one speci es: a species that plays an inport ant ecadogica rde in deterninng
the overa |l structure and dynannc rel ati onships wthin a biotic conmnity. A keyst one
species presence is essetiad totheintegity and st dility o aparticu ar ecosystem

VOCABUL ARY

Ladder fuels: fues that provide verticad continuity between the surface fud s ad
com fudsinafaest stand, thus contributing to the ease of torching and cromi ng.

Latitude: the degree neasure of an angl e whose vertex is the center of the Earth and
onsideisaradustothe eqatar. Wedtoindcae the locaion of a place wth refer -
ence (north or south) to the equator.

Litter: the top layer of the forest floor that includes fresny fdlen leaves, needes, fine
twgs, berk flakes, fruts, natted dead grass and other veget dive pat s that ae dtered
little by deconposition. Litter al so accumul ates beneath rangel and shrubs. Sone sur -
face feather ness and |ichens are considered to be litter because their noisture
respose is simlar tothat of dead fire fud.

Longi t ude: the degree neasure of howfar east or west of the prine neridian a | oca-
tionis on Earth: determined by the angle forned by semcircles of | ong tude connect -
ing the North Pole and South Rl e and the prine neridi an.

Maxi mum densi ty: the naxi numal | onabl e st and density above whi ch st ands nust
be spacedtoatarget demsity of vel |-spaced accept abl e stens to achi eve free-grow
ing s dus.

Meter(m) :the basic unit of length inthe netric system egqua to 100 centineters, and
1000 ml li neters.

Moni toring: the periodi c neasurenent or observation of sel ected physical and bio-
logcd paraneters for est aishing base lines and for detecting and quantifyi ng
changes over tine.

Monitoring plot:apda irstaled for neaswring or caibrating actuad gronh of treated
g$ands. The djectiveis simlar totha o reseacchpa s bu usudly limted to one o

two treatnent s; for exanpl e, thinned versus unthinned areas. These are usual |y per -
, hanent plots admnistered by the National Forest system sonetin@s in cooperation
| wth Forest Minagenent Research.
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Mxed st and: ag and conposed of two or nore tree Speci es.

Mort dity: death or destruction of forest trees as aresut of conpetition, d sease,
insect danage, drought, wnd, fire and other factors (excl ud ng harvesting).

Noxi ous weeds: any weed so designated by the Weed Gontrol Regul ations and i den-
tifiedonaregod dstrict noxious veed catrd |ist.

Od gronth forest: forest which has not had significant unatura di sturbances ater -
irgit s content or structure since Eiropean settlenent.

Qgani zing dat a: arranging and presenting dat a in a way that nakes the dat a easi er
to underst ad

Overgrazi ng: the practice of grazing too nany runinant s on | and unabl e to recover
is vegetation or of grazing ruminant s on land nat sut abl e for grazi ng because of
slope. Qvergrazi ng exceeds the carrying capadty o apastue

Percent (% : per hundred, or out of a hundred. 1%neans 1/100 or O.0L.

Phl eom a layer of tree tissue just inside the bark that conduct s food fromthe | eaves
to the stemand root s. See Canbi um

Phot o col | age: an artistic conposition nade of various nateria s (such as paper,
claoth, o wod) gued on a picture surface.

P oneer plants: a succession termfor plant s capad e of invading bare sites, such as
anewy exposed sol surface, and persisting there, i.e., cdonzing until supdanted by
invader or other successi on speci es.

P ant communi ty: an assenl age of plants occurring together a any pant intine,
thus designating no paticdar ecdogcd st as.

Hant harvesting: the cdlection o pat lifeindudng bu nat linted to, berk, berries,
boughs, branches, burls, cones, conks, ferns, flowers, grasses, herbs, fung, |ichens,
nosses, nushroons, roots, sedges, shrubs, sprays and twgs.

Hot:acarefuly neasured area laid out for experinent ati on or neasurenent.

Prescribed fire: any fire ignited by nanagenent actions to neet specific o ectives.
Fio toigition, awitten, approved prescribed fire plan nost exist, and Niti ond
Envi ronnent d Raection Act requirenent s nust be net.

Pre-settlenent fire regine: the tine fromabout 1500 tothe md tolate 1800 s a
period when Native Anerican popul ations had al ready been heavily inpacted by
BEuropean presence and before extensive settlenent by European Anericans in nost
pats o Nrth Anerica, before extensive coversion of wldands for agricutural and
other purposes, and before fires were ef fectively suppressed in nany areas.
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Prine neridian: an inaginary semcircle on the Earth, connecting the North Rol e and
- South Pol e through Geenw ch, Engl and.

Random sanpl e: a sanpl e t aken froma popul ation in a vay that gves all nenters
of the popul ati on the sane chance of being sel ected.

Recreation: any physicad o psychdogcd revitaization through the vd ut ary pursu t
of leisure tine. Forest recreation includes the use and enjoynent of a forest or wld-
land setting induding herit age | andnarks, devel oped facilities, and other bi ophysical
features.

Reduction: the renova of plant pats, such as branches or |eaves, constitutes reduc-
tion. Exanpl es of reduction are pruning dead wood froma shrub, renoving lowtree
branches, and now ng dead grass.
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Reforestation: the netrd o atificdd restacking (i.e, gating seedng o an aea
wth forest trees. Aso called forest regenerati on

Renoval : this technique invd ves the dimnation o etirepats paticdaly tress
and shrubs, fromthe site. Exanples of renoval woul d be the cutting down of a dead
tree or the cutting out of a flammad e shrub.

Repl acenent : Repl acenent is the substitution of less flanémable plant s for nore haz-
ardous veget ation. For exanple, renoval of a dense st and of flammabl e shrubs and
patinganirrigated vell naint ained flover bed would be a type of repl acenent.

Restoration: the return of an ecosystemor habit & toit s original conmonity structure,
wthit s natural conpl enent of species and natural functions.

Sanpl e: a subset of a popul ation used to represent the wha e popul ati on.

Separation dist ance: Sepadaion dst ances are neasured between tree canopi es
(outernost branches) and not between trunks.

Spr eadsheet : at abl e di splayed by a conputer program which is used to perform
nat henat i cal operations, evaluate formilas, and relate dat a qu ckly. The nane cones
fromledger worksheet s for financiad records. Such sheet s were of tent aped t oget her
and then spread out for exanmnation.

Serotinous: a pine cone or other seed case that requires heat froma fire to open ad
rel ease the seed

Snag: ag anding dead tree or part of a dead tree fromwich a least the snaller
branches have fall en.

Soil erosion: the wearing anay of the earth s surface by vater, gaity, wnd, ad ice
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Sl a cel : a device nade of semiconductor naterial s whi ch produce a volt age when
exposed to ligt.

Species:asingdar o pura termfor a popu ation or series of popd ations of organ-
isng that are capable of interbreeding freely wth each ather but not wth nenbers of
ot her speci es.

Stand: a gop of pants of the sane species, sane size, and sane age.

Stand density: areative neasure of the anount of stocking on a forest area. O ten
described in terns of stens per hect ae

St ewar dshi p: caring for land and associ at ed resources and passi ng heal thy ecosys-
tens to future generati ons.
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Successi on: the gradual repl acenent of one plant and aninal conmunity by anot her,
as in the change froman open field to a nature forest.

Qrface fire: afirethat burs led litter, falen branches and other fuds | ocated on the
faes flox.

Thinni ng: a cuting of specific trees nade inafoest stand prinarily to pronate tree
govth and to i nprove the average formaof the trees that renain.

Thunbnai | sket ch: very quick, |oose drawng.

Understory: any plant s growng under the canopy forned by other plant s patiadaly
her baceous and shrub veget &im

Veget ation: gat lifein generd

Wat ershed: an area of land thet cdlect s and discharges vater into a single nain
streamthrough a series of snaller tribu aies.

Wildire: an unpl anned or uvanted natural or hunan-caused fire or a prescribed fire
that has escaped it s bounds.

Wildand/ Uban Interface: a popul ar termused to describe an area were various
structures (nest not ably private hones) and other hunan devel opnent s neet or are
intermngled wth forest and other veget aive fud types.

Zeric: having very little nistue tderating or adgpted to dry conditi as.
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- WHY DO FORESTS BURN? EXPLORI NG FI RE BEHAVI OR

" FOCUS QUESTI ONS
Wy do sone wldfires burn entire forest s and others do not?

Fowdo firefigters bresk the fire triag e to contrd a wldfire?

OVERVI EW OF LESSON PLAN

Student s wll arive a abesic knovedge o the fire triage through four activities.
They wil extend this knowedge into the relmaof wildand fire idetifying the key
conponent s of the firetriange inthe natura world Snple denanstrations wll show
student s howforest density, slope, and weather conditions af fect the neture of wild-
land fire. For afunwvay to study fire behavior, student s can play a gane of firetag

SUGGESTED TI ME ALL OWANCE: Gass Tine: 3 hours

L OCATI ON: @ assroom school yard
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SUBJECT AREAS: Sience, Mth, Technol ogy

STUDENT OBJECTI VES
Student svidl:
Grrectly idetify the three pat s o thefiretriage
Rldate pats o thefiretriage to the forest ervi roment
B uate the ef fed s of slope, forest density, and wnd on fire behavi or
B an howvfirefigtes atak thefiretriagetopu ot awldire

VOCABUL ARY
Hretriage
CGom fire
Hre behavi or
Sope
Forest demsity

MATERI ALS
Three Part s o the Fre Triage
Gnd e

Re pan

Mdel i ng cl ay

Mt ches

Tdl, wde-nauth jar

i ssors

Hddjormds

Rercils

The Fre Triang e in the Rea Wrld
Investigating Hre Ecol ogy newspaper
Hddjormds
Rercils
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Mterids (cot.)

Fre Bavior:
How, Were, And Wien AFre Burns Gin Afet The Fre Triage

K tchen nat ches

Non-toxic nadeling clay (potters clay to prevent nel ting)
Mt d trays

Recycl ed spray battles for vater

St opwat ch

Ther nonet er

Het resist ant mittens or oven hat pads

FHre extingu shers

S ety g asses

[ a sheet s

LESSONPLAN

Fre Tag
Yellowarmbands for one quarter of the student s
Bue Nxf bells for one quarter of the student s

B
>
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PROCEDURES

Three Parts of the Fre Triangl e
1 Before class, use the nodeling clay to hod the cand e securely in the pie pan

2 Dawatriangle on the board or overhead. Ask student s wet is needed for afire.
Write answers on the board. Then use the answers to organi ze the three pat sd
the Hre Triage heat, fud, and oxygen. Include in the discussion the fdlowng
questions: Burnable things surround us every day. Wy arent they on fire? Wat
isthefud infires ve ae famliar wth?

3 Withacade denostrate thet if ay of thethree sides of the firetriageis bro-
ken thereis mofire

4 Stare at the cand e for a nonent. Ask wy it is not burning? Wat is missing from
the fire triang €? (Het)

5 Ligt thecande. Hace the jar over the cande. Wit util the cade goes au. Ask
wy the cand e is no longer burning. Wt is missing fromthe fire

triangl €? (Gygen)
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6 Ligt the cande again. se scissors to cut the wek. Wiat is nissing fromthe fire
triang €? (FUdl)

The Fre Triang e in the Rea Wrld
Have student s read about the fire triage inthered vorldin their nevgpaper.

Student s shodd recadinthar fiddjound:
Three sowrces of heat for wildfires

Four types of fud for wldfires ad dassify eechas ligt fud o heavy fud
Two ways that wnd increases the oxygen for a wldfire
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FI RE BEHAVI (R
- How WHERE & WHEN A Fi R BURNS CAN AFFECT THE FIRE TRI ANGLE

1 Prepae a least for natchstick forests. Bildafaest ineachtray. Gestea5 x 8
base for trees (natches) froma thin layer of nodeling clay by packing firnhy to the
pan ad flatenng Inthefirst three trays, space natches vertically approxi nately
one-ha f inch apat. Inthelast tray, place about 20 natches tat d invel-spaced

cl unps to mnic historic ponderosa pine forest s

Do the denonstrations on a non-fl anmabl e surface in the school yard. Hace one
tray onaflat suface Hevate one end of a second tray about 20 degrees to repre-
sent a noderate slope inthe land s topography. Hevate one end of the third tray
about 40 degrees to represent a steep slope inthe land s topography. For the his-
toric ponderosa forest tray, keep the tray flat o put it ona 20 degree sl ope

LESSONPLAN

3 St the natchstick forests on a heat-resist ant surface. If you dont have |aboratory
facilities, oneredly good suface touse is atrash-can lid filled wth sand Hae a
spray bottle and fire exti ngui sher nearby.

B
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4 BExplainto student s that the individua natches represent trees that have fl anmabl e
crows, likethe confersinloca faests. Inthis denonstration, student swil
observe how sl ope and tree density af fect fire spread through tree crows.

5 Dscuss the type of observations student s shoul d nake and record on the dat a
sheet. Mke sure student s underst and the topography of the forest, nunber of
nat ches (forest density), the tine to burn all the natches in seconds, the anbi ent
tenperature, and nunier of unburned trees.

6 Before lighting the natches, ask students for their hypathesis about howthe fires
Vil df fe .

7 Ligt the natch tips aong one edge of the flat forest and observe fire behavior.
Then light the natch tips along the top edge of a nedi umsl ope forest and observe.
Then light the bottomrow of natches on the other nedi umsl ope forest and
aserve. Fnally, light the bottomrow of natches on the steep forest and observe
sk for descriptions of wiat the student s observe and interpret aions in terns of
the firetriange (Heat traves uymard, so the natches and trees uphill fromafire
recei ve nore heat than those belowand are easier toignite.)

8 Ask student s to renove whatever renai ns of the natches fromeach board. They
can use the nail inthe kit to poke the burned nat ches out, if necessary.
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FI REFI GHTERS AND THE FIRE TRI ANGLE
1 Rviewthefiretriage
2 Have student s di scuss vays that firefigiters codd use knowedge of the fire trian-

detostgpawldire

a Himrae fud

Qit down and renove trees in the pah o thefire (creaste a fireresk)
Srape anay a wde band of nateria lying on the ground (create a fire line)
b. Hinmnate oxygen

Throwwater on the fire

Throwvdrt onthe fire

c. Himnate heat

Trowvvater o fireret ardat onthefire
3 Ray Fre Tag

FIRETAG

Tod art, designate one child as the spak (thet st at s the fire). Oe quarter o the
goup Wil be fire figters, identified by their yel lowarmbands and each equi pped wth
aldue Nrf bel. The remai ning student s wil be trees (o fud, Wich dlowthefireto
goy. A thebegming exqlantothe pdayers wat each of their rdes wll be (see
below. Have the spak gotoone end of the paying area, ad dignthe fire figters a
the aher end Nowtel thetrees to take root and grow anywhere they wsh on the
pdairmgfidd They should st and wth their arns held up to mnic tree branches.
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The spak, o liginng stats the gane by taggng atree. Trees nay not run fromthe
fird Tagged trees becone part of the fire ad nost join hands wth the spak The fire
nust now continue its prsut of trees as auit, atenpting to capture trees wth thar
free hands. Gyptured trees must jan the chain of fire

Hre can either nove as along chain, or nay break into severa snaller groups and
travd as g fires. They nay not travel as individuads (parsa nreolyl). Ths ds-
tingui shes themfromunburned trees.

Frefigters shoud be hedd onthe siddines util the fire has had a chance to grow
to34pdayas. A thispont, askthefirefigters, Dbpyousndl snoke? They Il berar -
ing togo, sowenthey yal Yes!, alowthemto go put ou

thefire

Hrefigters nost avad fire (they, too, can becone fud for the fire and nost join the
fireif cagt) wile atempting to slowthe fire s ggoth. They can do this in three
Vays:

1 Renoval of fuels FHrefigters nay t ag trees and escort themout of the gane to
the sideines. Hre fighters and trees nay not be captured by fire en routel

(Adapted from A Teachers Quide to Fire Ecology in New Mexi co and the Sout hwest, New Mexi co
South Gentral Munt ains RD and D
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2 Drect dtack - Arefigters nay t ag fire wth their b ue bandanes (vater). FHre units

that get hit wth vater nost va k fromthat pant on

3 ontainnent FHrefigters nay jan hands to encircle or cont an a spat fire (vt
fires are the easiest to cot ain because they val k slony). Gt aned spat fires
nost go to the siddines.

Snmary of goal s of players:

TREES. Stand still: you nay be captured by either fire o renaved to the sideines by
firdigtas.

HRE Tagtrees adfire figters axd gow Avadveter-wddng firefigters.

FI RE FI GHTERS. Renove trees to sidelines before they are captured by fire. Teagfire
wth vater toslowit s advance. Jan hands wth ather fire figters to
encircle spat fires and renove themto the siddines.

The gane is over when no trees renain. onpare the nunber of fire payersleta
the end of the gane wth the nuniber of tree players on the sidelines. Wo won, the
firefigtes o thefire? Rant aut the simlarities ad df fereces tored life

EVAL UATI ON

Drect students to design a natchstick forest to ooserve a df ferent slope, weather, o
fuel condition, or to sove a specific prodem For exanpl e, nake a natchstick forest
on a steep slope and then renove 12 trees fromit. A nd the best arrangenent of 12
fewer trees toreduce the risk of fire spread

Student s should be adle to expain wy their experinent is inport ant, nake a predic-
tiond theresuts, and support their ideas wth their knowedge of fire behavior.
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Name

Wiy Do Forests Burn? Exploring the Hre Triag e
Assessment Questi ons

0p
Conpr ehensi ve Paragraph: Wat are the elerents o a firetriage ad wea —
occurs when one of these conponent s is renoved fromthe triang €? C
O
[Tl
pd
—]
N
L
[Tl
T
Mat chi ng: —
Fre Triage a afiretha buns prinarily in the | eaves ad
need es of trees, spreading fromtree to tree
above the ground.
Gown Fre b namner inwiich afirereact stofud,
weat her, and t opography; common terns used
to described this activity ind ude
snol dering, creeping, running, spotting
and crowni ng.
Hre Behavior. c the three conponent s that are necessary
fa afiretot ake pace ad far the fire
to keep burni ng

True or Fal se:
1 Trees, flane and weather are the three conponent s of the fire triang e wen refer -
rigtowldadfires..
True o Fse

2 Throwng vater or dirt onafire dimnates the fuds, thus stopping the grovth of a
fire
Trre o Hse
Mil tiple Ghoi ce:
The three sources of heat for awldand fire are ,
and

Nane two vays that wnd can add to the intensity of awld fire
and .

Nane at least two types of light fuels , and
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WHY Do FORESTS BURN? EXPLORI NG THE FI RE TRI ANGLE
ASSESSMENT TEACHER MASTER SHEET

Conpr ehensi ve Par agr aph:

Wat are the elenents of the fire triangle and what occurs wen one of these conpo-
nent s is renoved fromthe triang €? Howdo firefighters t ake advant age d the fire tri -
agetostopafire?

The three elenent s of thefiretriage ae heat, axygen, ad fud. If ay one of the
elenent s is renoved, fires wll nolonger burn. Student shoul d provi de an exanpl e,
such as, cuting afire bresk to hdt the ggroech of afire

Mat chi ng:

Fre Triage c

Gomn Fre a

HreBhavior b

True or Fal se:

1 Trees, flane and weather are the three conponent s of the fire triag e wen refer -
rigtowldad fires.. Fal se

2 Throwng vater or dirt onafire eimnates the fuds, thus stopping the groth of a
fire Fal se

Mil tiple Ghoice:

1The three sources of heat for awldand fire are lightning, fires(canpfires), ad
sparks or poner lines.

2 Nne two vays that wnd can add to the intensity of awld fire. Provides nore oxy-
gen and bl ows heat/fire to unburned fuel .

3 Nmea lesst tvotypes of ligt fuds . grasses and brush or snall trees.
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WHY Do FORESTS BURN? EXPLORI NG THE FI RE TRI ANGLE

Name Dat e

DATA SHEET FOR MATCHSTI CK FOREST EXPERI MENTS

Experinent 1:

Forest density (nunter of nat ches)

Topogr aphy (sl ope angl €)

Tenper at ure
Qher factors

Hypot hesi s
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(bser vat i ons:
Tine to burn
Nunfber of unburned trees

Qher observati ons

Experinent 2:
Forest density (nunier of nat ches)

Topogr aphy (sl ope angl €)

Tenper at ure
Qher factors

Hypot hesi s

(pservat i ons:
Tine to burn
Nunfber of unburned trees

Qher observati ons
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Experinent 3:

" Forest density (number of natches)

Nuniber of unburned trees

Qher observati ons

— Topogr aphy (sl ope angl €)
LL] Tenper at ure

L:E Qher factors

N Hypot hesi s

|_

Z (pser vat i ons:

LéJ Tine to burn

D)

|_

p)

Experinent 4:

Forest density (nunter of nat ches)

Topogr aphy (sl ope angl €)

Tenper at ure

Qher factors

Hypot hesi s

(bser vat i ons:
Tine to burn

Nunfber of unburned trees

Qher observati ons
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- WLDFIRE AND NATI VE PLANTS

~ FOCUS QUESTI ONS

Wiat ef fect does widfire have on plat s?

Wit are the coomon types of plant species that inhebit your area o ter afaes fire?
How can we use a di chotonous key to classify living things?

OVERVI EW OF THE LESSON PLAN

This lesson wll introduce student s to common plant species found in the region fa -
lovrg afaest fire It wll prepare themfor avisit to a recently burned forest, were
they wll interpret, docunent, and inventory conmon plant s. Back in the cl assroom
they wil conpilether infonationinoafiddgude Inoder toewsuethat ths lesson
is successful, the students wll need to identify coomon plant s via avail il e resources
inthe classroombefore going out inthe fiedd Students wll identify conmon speci es
using aset of plant identification cards and a di chotonous key.

SUGGESTED TI ME ALL OWANCE: 2 hours
L OCATI ON: d assroom
SUBJECTS: Si ence, Language Ats, Mth At, Technol ogy

STUDENT OBJECTI VES
Student swll:
Respond to the quote Nobody Sees a Hower, by Georgia O Keef fe
Devel op a working definition wth the word adapt aian.
Uhderst and the concept of forest successi on.
Qassify dyect s wth a di chotonous key.
I dentify common trees wth a di chotonous key.
e plant identification cards to devel op their own di chatonous key.
Devel op a worki ng know edge of conmon plant s and an avareness of plant diversity
inafiredstubed aea

VOCABUL ARY
Forest successi on
Adapt a&ion
Serotinous
Fhyr ophyt es
Endanger ed speci es
D chot onous  key

MATERI ALS
Websi tes, books, newspaper articles, encycl oped as
Qrverhead pictures of common plant s inregon (optiod)
Hddjoarrds
Fddgudes o regod pat life
Gnputer wth internet and dat a base access
Handout: Key to Sone Cormon Trees
Sanpl es of ponderosa pine, linber pine juniper, paenpne Dougas fir
Rat idetificaion cards
JEMEZ MOUNTAI NS EXPLORER GUI DES
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PROCEDURES

"~ 1 Warmup

Writethis qut aion on the board Nobody sees a flower, redlyit is sosmall ve
havent tine, andtoseetakestime liketo have afriedtakes tine. Georgia

O Keef fe Student s respond to this quate in their science journd s.

D1 scussi oN QUESTI ONS:
Db you agree or disagree?
Wt is the author saying?

WR TING Geate your own sayi ng about flowers and friendshi ps
Write questions you would like to ask Georgia O Keef fe

LESSONPLAN

ILLUSTRATI NG Express the neaning in visual formwth a sketch.
e col or, pattern shapes or shading to interpret the neani ng

Think of five vays people are like flovers. Share your answers wth the cl ass.

B
>

2 dpaveokngddintiond thevard adgt @ion wth studat s.
Dscuss the fact that plant and aninal adapt ations dont occur over a generation o
tw but nay t ake thousands of years to evolve. Hant s have a distinct d sadvant age,
conpaedtoannals, intheface o fires. They are undde torun, fly, creep o craw
at o afire spath and have adapted other nethods to survive fires.

Indvidld pats have adapt ations to esure their surviva through afire

Tosuvive afire apat nist beddetoimuaeitsdf fromthe heat of the flanes.
Bark thickness is the nost inport at factar determining fire resist ance of trees.
Ponderosa pine, longleaf pine, slash pine, Iobdly pine ad g ant sequoi a are exam
pes o trees wth thick berk thet act s as imsudaion franfarest fires.

Swal | woody plant s and shrubs nornal |y have thin bark. These plant s use

the sol asaninsuaing layer to pratect thenseves. Indvidual plant s resist beng
killed in fires by producing newgrovih (shoot s) fromunderground organs or root s
Sone plant s pratect their buds as an adaptive strategy to survive a fire. Buds can
be protected by layers of succul ent, nonflammabl e foliage. Longl eaf pine exenpli -
fies this adgtive strategy. The buds of the longleaf pine are pratected by a thick
cluster of needles. Sone plant s even protect their buds by locating themwthin the
nain stemand roots Afewpodar tree species possess this trait.

Retention of seeds by plant s and stinolation of seed dispersa by fire are ather
exanples of fire-adgptive strateg es. A nunber of pine species have cones that

open only af ta afire These cones are said to be serotinous (pronounced sir-O-in
ous). Jack pines have cones that are held closed by aresinthat is sensitive to high
tenperatures. These cones Wil not ogpen to release their seeds until the criticd tem
perature i s reached. Gnes of Lodgepd e pines (a western US variety of tree) vary
fromserotinous to free-opening.
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Wen these trees growin areas subject to frequent fires, nany of the cones are
serotinous. However, if lodgepd e pines growin areas were fireis less frequent, the
pi ne cones open and rel ease their seeds nore of ten wthau fire

(Adapted fromthe Departnent of Interiar, Hre Ecol ogy: Resource Minagenent Education Lhit).

<3
QP

Encourage student s to give exanples of plant and aninal adapt ations that nake it
possibde for eechtoliveinapaticda aea List theseinther jourrds ad on the
board. Exanples for aninals mght include a box turtle shell that protect s it franpred-
aos, agea honed oW stdos that eddeit tocachadhddits prey, the wite
tailed deer s cdoring that blends wth forest veget ation and hel ps it evade predators.

3 Introduce the concept of forest succession.
Forest ecosystens are always changing. Hants gowusing soil nurient s and even-
tudly de reunngnuriet stothesal. Aninals feed on plant s and | eave waste.
Bcteria, fung and insect s thrive on decaying plant's, aninal s and aninal waste,
breaki ng down these naterials and replacing soil nutrient s These interacti ons of
pdats, annals, bacteria fung, and insect s const antly occur in ecosystens.
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Succession is a change in plants and aninal s whi ch occurs periodically inal conmu-
nties An open space o neadoww || eventually be overgromn by a forest vhich in
tunwll govtoadinax faest. The length of tine and kinds of plantsinvdved in
each successi onal change depend on nany factors. The successi onal progressi on
can be changed at any state by nany dif ferent factors and di sturbances. These fac-
tors and di sturbances have negative and positive ef fed s on successi on. D st urbances
inthe forest can be hunan nade or naturd .

Mich of what we know of the ef fex s of wldfire on plant conmunity successi on
cones fromplotsestadished prior tolowintemsity prescribed fires o frompa s
sanpl ed i nmedi ately af ter highinemsity ccom fires. There is obvious change in
the plant conmunity followng fire. Sone of the species nay be practicaly e inmnat -
ed, perhaps as nany as 50% Sone species increase for a short tine probably
fromthe stimnlation of burning, increased sunight, lack of conpetition, water avail -
adlityadasligt nuriet increese They then decline, perhaps as aresut o
increased conpetition fromplant s that tderate the increased sunlight. Sone
species decline for a fewyears then begin to increase to their pre-burn st aus.

Sone species that were absent or rare before the fire increase in cover; unfortu-
nately sone are non-natives.

(Don G Despain USGS Northern Rocky Munt ain Science Genter)
Ask student s wat they can expect to findin a forest that has been severey burned.

4 Qassifying Qyects wth a D chotonous Key
(Adapt ed fromthe Lhiversity of North Dakot a Vol cano World Qurri cul um)

Expdainto student s that a dichotonous key is atod used by scientiststofindthe
idetity d abutefly, apat, arok, a aythingdse
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LESSONPLAN

Vist

D chotonous neans divided in tw pats A each step of the process of using
the key, the user is given tw choices; each alternative | eads to another question
util theitemisidatified It sjust like paying the gane Twenty Questi ons.

Qassificaionis the process of organizing things into groups The aality to dassify
canbeavdudelifeskill for studet's The concept of classification can be used in
everyday life. Qe can use a classification systemto organi ze termpapers, books on
ashef, ad clothes in a drawer. Qassification systens are used in nany dif feret
vays in the busi ness worl d.

Bdogsts organize and store dat a about organisns in a KEY. Akey is achert that
groups organisns by their characteristics.

Shoe Q assification
Ths activity wll gve studet s an idea of howa key works.

Inagine wval king into a classroomand finding a pile of shoes and a group of shoel ess
student s Yar task is to natch the shoes to the correct student.

To use the key, yaust art at nuniber one and work to the right. As you cone to each
fork in the road, you nake a choice based on the feature of the shoe. Bventually, by a
process of deduction, you cone to the owner.

For exanple, you pick up a shoe. It has laces. That places you a 1A The shoe is not
brom. Thsis 2B The shoeis wite. That is 10B The shoe has a high top. That is
14Aand the owner is Mrty. By doing this to every shoe, you can return each shoe to
is owner. You can nake a key of shoes for your class, as well.

1 Dvide the class into groups of 10 or 12 student s
Have each student take of f onre shoead put it into aceter ple

2 Dvide the shoes into tw piles. Bvery shoe in one group nust have a feature that
no shoe in the other group has. Wite this distingushing feature dow as 1Aon a
chart simlar to the handout. Its gpposite, then, wil be 1B

3 Ignore one pile of shoes for the tine being. HAck another feature that alows you to
dvide therenaining pile of shoes into tw snaller groups. Witeths fesueadits
opposite af ter 1Aas 2Aand 2B

4 Repeat steps until each pileis reduced to one shoe, and the ower s rae is filled
inaonthe chert.

5 @hacktothepilethat was left behind and repeat the steps. If you are confused,
study the key.

6 Totest the accuracy ad clarity of your key, ask soneone fromanother group to

nat ch one shoe to its owner. (Everyone should cover or renove and hide his/her
renai ni ng shoe.)
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5 ldentifying Gonmon Trees wth a Key
Before class, colect sanple of the coomon trees listed in the key or use the sam
pesinthe Fre Bx

Dvide student s into groups of three. Gve each group a copy of the Key to Sone
Conmmon Trees and a sanpl e of each tree.

Bpantha dl thetressinthe key are confers. These are trees that are ever -
geen Their leaves are need es, which are hard, narrow | eaves.

Let the student s work through the key to identify their sanpl es.

6 Student Generated D chotonous Key using Hant ldentification Grds
Wsing the knowedge gained in the | ast two exercises, student s can nake their own
di chot onous key. Sorting can by done by cd or, fanly, or other student-generated
net hods.

Student s shou d famliarize thensel ves wth a least 10 plant s they wil nast likdy
oserve inthe fiedd (Qpies of these pages should be availade in their science
jounds for easy reference. Student s can idertify and cd or each specific pant
befaethefiddtrip)

—
m
)
0]
O
Z
U
—
>
Z

EVAL UATI ON

Student s wll be evaluated on their knowedge of using a di chotonous key, and recog-
ni zing conmon pl ant s

Ate thefiddtrip studet s wll produce afield guide to the coomon plant s inthe burned
area
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Keying Out Trees

Using a dichotomous key is similar to going down the road and coming to a fork or Y
in the road. You must decide which direction to go by observing the plant. There are
two choices. Each choice will lead to a different plant. The observations are hints to
tell you which way to go. So you must first ask some questions!

ASK THE QUESTION: What kind of leaves does the plant have?
Evergreen or Deciduous?

A. Are the trees deciduous / \ A. Are the trees evergreen
(loose their leaves in the fall)? (keep their leaves in the fall?)
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(GO TO PAGE 2 and continue)

At this fork ask the question:
What is the shape of the leaf?

T T~

b. Is the leaf small and triangular? b. Is the leaf needle-like?

You will have to \
use a magnifying glass

to see each leaf.

GO TO PAGE 3 and continue GO TO PAGE 4 and continue

*Reference: Foxx, Teralene and Dorothy Hoard “Flowering Plants of the Southwestern Woodlands.” Otowi Press,
Los Alamos, 1995; drawings by Dorothy Hoard and Teralene Foxx.
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DECIDUOUS TREES

A. Trees generally growing along streams,near springs or other water.
b. Trees with leaves that have more than one leafelet (a compound
leaf). Generally growing along streams. Bark pale gray to brown, divided intc
narrow ridges. Leaves opposite.

7 BOXELDER MAPLE
\US Acer negundo

b. Trees with leaves with a singleleaf blade.
c. Leaves roughly triangular, wider than long. Leaves yellow green. Bark gray.
A dominant tree is a forest along a river called a bosque.

RIO GRANDE COTTONWOOD
Populus fremontii

c. Leaves narrow, four times longer than wide. Upper leaf surfaces light-green
lower leaf surfacelighter and hairy. Bark gray with narrow fissures. Most often
found near streams such as Frijoles.

l" \:\\ NARROWLEAF COTTONWOOL
NR Populus angustifolia

A. Trees generally not growing near water. Trees found in dense groves at higl
elevations. Bark whitish. Leaves oval with flattend leaf stem. Often found where
there has been a fire and is sometimes called a “fire species.”

ASPEN
Populus tremuloides
/ flattened leaf stem
A (petiole)
**’;; o0 <
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PLANTS WITH SMALL TRIANGULAR LEAVES

Trees are often without one main trunk but multiple branches.
Bark is shreddy.

A. Color of the leaves and branches olive green. Male and female trees. Only the fe-
male trees have berries. Bark shreddy, gray, fibrous.

ONE-SEED JUNIPER
Juniperus monosperma

This tree is a common at
elevations of 5000-6500 ft. It is
one of the main trees in the pinon-
juniper woodland and the main
tree in a juniper savannah. This
is a very hardy tree.

A. Color of the leaves silver green, drooping, flattened. Male and female flow-
ers on one tree. Bark reddish brown to gray. Shreddy.

ROCKY MOUNTAIN JUNIPER

Juniperus scropulorum

This tree is found primarily in canyons
where there is water or more moisture. There are §
generally one or two trees in an
area, not large groves.

Rocky Mountain juniper
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PLANTS WITH NEEDLE-LIKE LEAVES

Needles attached to the twig in bundles of 2 to 5.

b. Needles in bundles of 5. LIMBER PINE
Pinus flexilis

These trees are found scattered
throughout the forest at 7500-
8000 feet. They often grow in

rocky places.
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b. Needles in bundles of 2-3.

c. Needles in bundles of 3. PONDEROSA PINE
Pinus ponderosa

These trees are found in
large expanses of forest
from 7000-7500 feet and y |
scattered at higher elevations.f i |
Bark black to yellow broken
into puzzle-like pieces.
Smells like vanilla.

c. Needles in bundles of 2. PINON PINE
Pinus edulis

These trees are found in large expanses of
forest from 6500-7000 ft.

See “A” on page 5: Needles attached to twig singly.
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A. Needles attached to the twig singly.

b. Needles flat (HINT: Leaves will not twirl between your fingers. Needles
are soft, not sharp.)

c. Branches drooping. Leaves blue-green. Cones with three-pointed bracts.
Bark reddish to gray brown. DOUGLAS FIR
Pseudotsuga menziesii

These trees are found
most often in canyons
or at elevations above
8000 ft. They are

in mixed-conifer forests.
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c. Branches with needles pointing upward. Leaves pale blue. Cones disintegrate
on tree so none will be found under the tree. Bark gray and deeply furrowed.

WHITE FIR
Abies concolor

These trees are found
most often in canyons
or at elevations above
8000 ft. They are

in mixed-conifer forest

b. Needles four-angled, sharp pointed. (HINT: The needles will twirl in
your fingers and when you grasp the tree the needles are sharp). Bark cin-
namon-red.

SPRUCE
Picea engelmannii

Spruce are generally found at elevations
from 8000-10,000 ft.
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ABOUT LEAVES

|_
LL
LLI PARTS OF A LEAF PARTS OF A TREE
L
) \
S
L L5 heatlblade” crown
a ; NS
> % . A
— G g
n &
J Leaf stem (petiole) trunk (bole)

\

TYPES OF LEAVES

Simple leaves Compound leaves

P . leaflet

)
One single blade and leaf stem. Sometimes the The leaf is made up of many
small leaflets leaf is deeply incised. arranged on the leaf stalk.

HOW LEAVES ARE ON THE STEM

Opposite

Alternate
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Name

Wildfire and Native Hant s
Assessment Questi ons

Gonpr ehensi ve Paragraph: Hw do sone trees, shrubs and plants protect them
sel ves fromthe heat and flanes of wldand fire and nake it possible to growagain on
their omn?

Vocabul ary:

Forest successi on a necessay ingedet fo fireto st at.

Adapt aion b fuctiono pdat or aninal that helps it change over
successi ve generati ons.

Seroti nous c the gradual replacenent of a plant or aninal com
nuni ty by another.

Phyr ophyt es d a pine cone or seed case that requires heat froma
fire to gpen and rel ease the seed.

Endanger ed Speci es e neans firetreated pant.

Heat f dats o annals that need protection in order to
survi ve,

True or Fal se:
1 Pondercsa pine and longleaf pine have thick bark to insulate themfromfire, there-
fore, they are the oy trees cgpdde o suvivingawldad fire
a True b. Fse
2 Wen plant cdlecting, it doesnt natter hownuch of the plant is cdlected,
because, as long as it is cut properly wth sharp shears the pant wll aways grow
back.
a True b. Fse

Ml tiple Ghoice:
3 Wich of the folowng have the slonest reproductive rate and grow nore sl owy
than ather types of pats and therefore shou d only be cdlected sparing y?
a grasses b wldlomers C. Veget abl es d. nushroons

4 Wichtypeof ppneconeis actually opened by the heat of awldfire alowng the cone
todqits seed for new growt h?
a. phyrophyte cones b. seratinous cones
c. endangered cones d. adaptive cones
5 Forest ecosystens are a ways changing. Wi ch of the folowng has direct interaction
wthin the nanagenent of a forest ecosysten?
a becteria, fug, anina wvaste bimsects, dyingpats, annals
C. imedts annds, pats d dl o the dove
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Wi LoFI RE AND NATI VE PLANTS
ASSESSMENT TEACHER MASTER SHEET

Gonpr ehensi ve Paragraph: Hw do sone trees, shrubs and plants protect them
sel ves fromthe heat and flanes of wldand fire and nake it possible to growagain on
their omn?

Imsu aion, adgtive traits, reproducti on, regeneration, bark thickness, heat opening
pine cones, sdf-pratecting

Matching:

Forest succession c
Adapt dian b
Seratinouss d
Fhyrophytes e
Endangered Species f
Ha a

True or Fal se:
3 Ponderosa pine and longl eaf pine have thick bark to insulate themfromfire, there-
fore, they are the only trees capdde o suvivingawldad fire Fal se

4 Wen plant colecting, it doesnt natter hownuch of the plant is cdlected, because,
aslogasit iscu properly wth sharp shears the plant wil aways growback. Fal se

Mil tiple Ghoi ce:

5 Wich of the folowng have the sl onest reproductive rate and grownore sl owy than
other types of pats and therefore should only be cd |l ected sparing y?

b wldfloners

6 Wichtype o pineconeis actually opened by the heat of awldfire alowng the cone
todqits seed for newgronth? b serotinous cones

7 Forest ecosystens are a ways changing. Wich of the folowng has direct interaction
wthin the nanagenent of an forest ecosysten? d dl o the above
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MEASURI NG THE EARTH FROM THE GROUND UP

FOCUS QUESTI ONS
Wen doi ng a sci ence study, how can we nake estinates of distance & how can we
nake preci se neasurenent sd d< ance?

OVERVI EW OF LESSON PLAN

Student s wll practice neasuring techniques fromestinating dist ance wth the | ength

d thdar pace to using the Gobal PRositioning Systemand its satelites to precisdy nap
locations around their schod. They can determine the length of their pace, use neas-
uingt apes and sinpl e trigononetry to lay out a rect angle on the ground, and use a

GStocolect dat adou ther schod. Each of the activities wll prepare student s fa

tasks to which they wil be assigned during the field study.

SUGGESTED TI ME ALL OWANCE: 2 hours

L OCATI ON: @ assroom school, school yard
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SUBJECT AREAS: Sxcid Studies, Sience, Mth, Technol ogy

STUDENT OBJECTI VES
St udent svidl:
Determne their pace and apply the know edge to neasuring a pat o thar
school
e sinple nathenatics to lay out a rect angl e on the ground
Know howto turn a G°S recei ver on and of f, axto page between the screens
Knowhowto find their position wth a G recei ver

VOCABULARY
Latitude
Longi tude
@ordi nate
Stdlite
Gobal Positioning System(GS
@S Recei ver

MATER ALS Wi
Fedjarmds o O
Racils _. f Q) i

Estinating di st ance and area by paci ng a& ! < _
Measuri ng t apes A ol !
Strirg L :

An flags Wiy, Y W

@S recei vers 5 e
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Usi ng Measuring Tapes To Lay Qit A Rect angl e
Masuring t apes, either 10, 30, or 50 neters
Strirg
St s o foor pnflags narked Athrough D
Mr ki ng pens

THREE SCHOOLYARD ACTIM TI ES FOR GPS RECEI VERS
Hag H nder

An flags narked Athrough M

@GS recei vers

[t asheet s

Testing G>S Accuracy
30-neter neasuring t apes
@S recei vers
[t asheet s

Were in the World is My Shool ? Wsi ng Mippi ng Sof tware
@S recei vers
[ asheet s
Mippi ng sof tware, such as Terrain Navi gat or
L proj ector

PROCEDURES
The exercises belowcan be runone at atine or as stations in a Masuring Mrat hon
agiuty.

Estinating di st ance and area by paci ng

1 Inthe schod yard or inahalway, use a neasuring t ape to lay out one or severd
lines or strings that are 10 neters | ong.

2. Ractice vaking in anornal nanner, using a comiort ade length of step.

3 Start & thebegming of theline WAk along the string, count the nunber of stepsit
takes to reach the end.

4. Dvide the nunber of steps by 10to find the length o your pace in neters.

5 Repeat three tines and estinate your average pace fromthe three trids.

6. Rt ot a 25 neter string Have student s estinate the length of the string.

7 In awdeopen pat of the schod yard, nark of f an area of one acre wth pin flags.
M acreis asquare wth 640-foot si des.

Usi ng Measuring Tapes To Lay Qut A Rect angl e

1 Locate a place in the schoo yard where groups of students can lay out 8 by 10
neter rect angles. Mke up student kits that include a neasuring t ape, string, four
coded pin flags, and a narking pen. Dvide student s into grops of 3 o 4. Rssh the
Apnflaginothe gpound as a corner of your rect age.

2 Wsing the neasuring t goe, st at a the Acorner and neasure a line that is 10
neters long. Rushinthe Bpinflag to nark a second corner. Run a string between
the two corners. Use the neasuring t gpe to nark a spat on the string that is 3
neters fromthe B corner .
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3 Starting a the Bcorner, use the neasuring t ape to neasure a second side of your
red agle that is 8 neters long. Estinate therigt ange for non. Rt the Cpnflag
inthe ground to nark the third corner.

4 Rut another string between corners Band C Mke a nark on the newstring that is <
4 neters fromcorner B QC:IEJ

5 Have one group nenber take one end of the neasuring t gpe and had it on the
nark on the string that is 3 neters fromcorner B Anot her group nenber shoul d
v k to the ather string and the nark that is 4 neters anay from
corner B

6 Measure the dist ace between the two narks on the strings. If it isnat 5 neters, have
one group nenfber go to flag C Keeping the string tight, nove the Cflag fromside to
Sceutil theds ance between the two narks on the strings is 5 neters.

7. e the sane technique to lay out the two renaining sides of the rect ang e

—
]
0p)
n
O
Z
-
=
>
Z

THREE SCHOOLYARD ACTIV TIES FOR GPS RECEI VERS

H ag H nder

1 Before class, scatter between 6 and 12 coded pin flags around the schod yard. 2

Write down the coordinates and | etter code for each flag.

3 Student s shoul d have a dat a sheet and @S Hve the student s val k around the
school yard and record the | ocations of as nany pin flags as they can. Rost the
correct coordinates in the classroomand have student s check their accuracy.
Renentoer that tenths of seconds are inport at!

Testing G°S Accuracy

1 Inthe schod yard, lay out several 30 neter neasuring t apes running north-south,
esst-west, or bath

2 Stand at one end of a neasuring t ape and record your |ocation wth the G5

3. Vdk tothe 10-neter nark on the t ape and record your |ocation again.

4. Wk to the 30-neter nark and record your |ocation again.

5 Wse the dat a sheet to figure out howfar the GS said you were fromthe st arting
point at each |ocation. Renenter that each one-tenth of a degree is about 9 feet.

Wiere in the World is My School ? Usi ng Mappi ng Sof tware

Assign groups of studert s a location in the schod or on the schod grounds. Have
each group record the coordinates for places like the front door, a corer o the buld-
ing thelibrary, the corner of the payground, o the principa s desk.

Wien student s return, either dowl cad the dat a fromthe G°S recei vers into the com
puter using a cabl e connection, or enter the coord nates of each | ocation by hand.

Rgect theresuts on a screen. How accurate is the GS?
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LESSONPLAN

Vist

EVAL UATI O\

Evaluate each student as they go through the activities. Students shoud be able to

Q\

set up adesity pat onthefiddtripandtolocae one of the corners wth a GS
recei ver .

Student s shoud be abeto use their pacetofinrdadstance wth no nore than 20 per -
cet error.

Student s wll beddetolay ot arect angle wth sguare corners.

Student s should be able to accurately locate point s wth a G>S recei ver and record
the coordi net es.

POTENTI AL RESOURCES:
http://wwg at e. de. us/ pl anni ng/ coor d/ dgdc/ | essonpl anl. ht m

http://www. ner cat . cont QUEST/ I ntro. ht m
http://www vd uteert askf orce. or g/ | essonpl ans (Power Foi nt present ati on on G
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Name

Measuring the Earth fromthe Gound W
Assessment Questi ons

Gonpr ehensi ve Paragraph: Explain howlatitude and | ongi tude were cal cul ated by
16th Century explorers and howthey are determned in today s verld

Vat chi ng:

Latitude a aset of nuners that describes your |ocation on or above the
earth

Longi t ude b a global navigation systembased on 24 or nore satellites orbit -
ingthe earth a an atitude o 12,000 st atue nles and providing
very precise, worldwde positioning and navigation infornation
24 hours a day.

Goordi nat e Cc the degrees neasure of howfar east or west of the prine
neridian alocationis on Earth

&S Recei ver d cosists o thecircutry necessary to receive the sigd froma
singe GSsadlite

GPS e. the degree neasure of an angl e whose vertex is the center of

the Eaxth and one side is aradius to the equator. Wedtoind
cate the location of a place wth reference (north or south) to the
equat or .

True or Fal se:
1 GScanonly be used on land and na on water (like an ocean) since water
cannot be nagneti zed.
a True b. False

2 9nce Gobal Positioning Systens (G are arelatively newinvention they are
ony accurate to wthin 100-500 feet.
a True b. False

Rl in
1 GSreceivers are used in conjunction wth to determne
latitude and | ong tude.

2 laituke rastodst ances north and south of the

3 Geewch Mridian refers tothe O-degree of longitude. In which country is nerid-
i an | ocat ed? .
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MEASURI NG THE EARTH FROMTHE GROUND UpP
ASSESSMENT TEACHER MASTER SHEET

Conpr ehensi ve Paragraph: Explain howlatitude and | ongi tude were cal cul ated by
16th Gentury expl orers and howthey are determined in today s verld

Early explorers charted the skies: noon, stas, ganets, in conjunction wth hori zon
and season. Today | ocation is neasured wth conputer technol ogy.

Mat chi ng:
laitude e

Longitude c

Qordinate a

@S Receiver d

aS b

True or Fal se:

1 @S canonly be used on land and not on water (like an ocean) since water cannct

be nagneti zed. Fal se

2 9nce Gobal Positioning Systens (G are arelatively newinvention they are
oly accrate to wthin 100-500 feet. Fal se

BRIl in
@S receivers are used in conjunction wth sadlites to determne latitude and long -
tude.

latitude refers to d st ances north and souh of the equator .

Geerwvch Mridian refers tothe O-degree of longitude. In which country is the
nerid an | ocat ed? Engl and

INVESTI GATI NG FI RE EcoL oGY IN PONDEROSA PI NE FORESTS



MEASURI NG THE EARTH FROMTHE GROUND UP DATASHEET

H ag H nder

Rcord the longitude and | atitude of the pin flags:

A N W B N W (ﬂ

B N w F N w %
m

@] N W G N W Z
_|

N W N W

D H wn
L

Testing @GS Accuracy L

Qordinates of N m

Goordinates at 10 neters: N _l

the & arting pairt: W

W

Each 1/10 degree equal s 9 feet:

Dst ance you travel ed north fromst at

Dst ance you travel ed west fromst at

Gordinates at 30 neters: N

Dst ance you travel ed north fromst at

Dst ance you travel ed west fromst at

Wiere in the Wrld is M Shool ?

Were | took coordi nates:

Gordi nat es: N
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PREPARI NG FOR THE FI ELD TRIP: FI ELD JOURNALS
AND PHOTO COLLAGES

FOCUS QUESTI ONS
How can we best organize the dat a cdlected on afidd trip? Wkt are the besics o
taki ng a photograph that we can use to nake a photo col | age?

OVERVI EW OF LESSON PLAN

This lesson wil prepare student s for organizing their dbservations and dat a cd | ected
onthefiddtrip Student s wll prepare and organize afiddjourna the wll include dat a
sheet s needed on the fid d trip. Students wll learn howto organi ze observati ons
nade in burned and unburned forests by using a Vlenn di agram Using basi ¢ phot og-
rgohy skills, they wll prepaefa taking aseries of patosinthe fieddtousein cred -
ing a phato cd | age.

SUGGESTED TI ME ALL OWANCE: 2 hours

L OCATI ON: d assroom
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SUBJECT AREAS: Sxcia Studies, Sience, Language Ats Technol ogy

STUDENT OBJECTI VES
St udent svidl:

Ceate afiedjourna and underst and the i nport ance of keeping a
wel | -organi zed record
Lhder st and how a Venn di agramcan organi ze thought s, ooservations, and fed -
I'ngs
Learn basi ¢ photography techniques to use in a series of photographs for a
photo cal | age

VOCABUL ARY
(oservat i ons
Venn di agram
Janers

MATERI ALS

Raxcils

Fhotocopied field journal sheets (provided at the end of this lesson) for each
student, teacher, and chaperone

(ne package bl ank paper and one package |ined paper

@ ored paper, card stock or cardboard for journad covers
Mg ¢ narkers or co ored pencils for decorating covers
3-hal e punch

String bndngt ape, or twgs and rubber bands for binding
Rencil on astring for each studernt

Two plastic pencils sharpeners ad extra pencils for fidd trip
e box of large zip ock bags to rainproof journa s
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PROCEDURES

- Qeating Aeld Journal s

1 Eplainto student s thet fieddjourds are an ef fective way to record and organi ze
the nany aspects of the infornation presented inthis unit. Student journa s can
indude witing, at vark, dat a sheets, and genera observations about their experi -
ences inthe field Journals al so provide a val uabl e assessnent of student progress
for teachers.

2 Dstribute phatocopies of al of the unit handout s and provi de each student wth
doubl e-si ded copies. Wse recycled pgoer if it isavalade Rovide five addtiod
bl ank sheet s o paper and five lined sheet s o paper to each studert.

3 Have student s create front and back covers for their journa's using bl ank sheet s d
paper .

LESSONPLAN

4 Have student s bindtheir jounds using indng t ape, hol e punches and string,
cardooard, or twgs bound by rubber bands threaded through holes. If they do not
bdthar joumds, it is essatid tha studet s use adipooard onthe fidd trip

B
>

5 Once journal s are bound, have themdecorate the covers. Have each student
dt ach a sharpened pencil on a long string through a hde in the journal bind ng.

6 Have student s use nag ¢ narkers to wite their nanes on the front covers of ther
jornds.

7 Student s wll need a sturdy witing suface behind their fied jounds. Incorporate
cardboard as the last page or have clipboards availabl e for each studernt.

EXTENSI ON IDEAS

Geate ajourna that is used throughout the year.

Share student journals wth parents at open houses and/ or to educate ot hers.
Student s nay choose to use their journal s to create a class nevsl etter, resource
newspaper, o aclass vexsite

Wsing a Venn D agramto G gani ze (bservati ons
1 Introduce student s to the Venn diagramas a way to graphical ly organize their
thought s. Explain that the diagramis used to conpare two djects, concept s a

even peopl e.

2 Ater drawng a sanpl e on the board, ask the students to drawtwo overlapping cir -
clesonabak paginthar fiddjourrds.

3 Ask student s to identify the three areas defined in the drawng (two areas do not
overlap and one area is the overl ap between the two circles).
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4 Explain that when conparing two things, sone properties of each wll be unique to
that dgect, adthat the tw dgects wll share sone characteristics. Rdate this to
the areas on the diagram

5 Practice conparing tw dgect s frieds fruts, teachers, characters in a book,
pdats ad aninals, historic and nodern forests, or surface and crom fires.

Basi ¢ Photography for a Photo Gl | age:

1 Writethefdlowng qute onthe board It t akes tine to see these pictures you
can look a themfor along tine, they invite that sort of looking But nare inpor -
tatly, | redize that this sort of picture cane closer to howve actud ly see, wichis
tosay, nat dl-a-oce bu rather indscrete separated glinpses whi ch we then
build up into our continuous experience of the word. Cavi d Hockney.

2 Share severa of Hockneys photo coll ages (frominternet resources or library
books) wth the class. Dsplay a pre-nade colage, not just prints ad internet pic-
tues. The ideas of a collage are nore clearly seen when student s can actud |y
see and touch a cd | age.
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3 Dscuss wth student s why they think Hckney conbi ned hundreds of photos
for hi's conpositions instead of just taking a singl e snapshot. Wiat is uni que about
these conpositions? Wat techniques of his can you use to devel op your own col -
| ages?

4 D scuss what nakes a good phot ograph. Sone hel pfu tips ae
Soa tigt (closeto your sugect).
Be avare of what is in your background
Wit ch that your fingers dont bock the lems.
Hl d the canera steady: squeeze the shutter button gently.
Srpriseis aninport ant ingredient in a good photograph. Phot ograph your sub-
ject fromunexpected angles. Lowangl es can exaggerate the heignt of tdl sub-
jets or reveal unseen aspects Adift inlaerd position or ay extrene vi ewpa nt
can al so produce angl es.

POTENTI AL RESOURCES:

http://waw.ibiblio.org/wvpai nt/aut h/ hockney

http://waw. getty. ed/ art sednet / r esour ces/ Look/ Landscape/ hockney. htnh.
http://ww. nts. csuhaywar d. edu/ ~mal ek/ Hockney. ht nh

http://ww.at andcul t ure. comicgi - bi n/ WebQoj ect s/ AL ve. woa/ wa/ arti st 2 d=262
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Nane

Preparing for the Held Trip: Photo Gl | ages
Assessment Questi ons

Conpr ehensi ve Paragraph: It has been witten that photography is a neans of visu- n
al conmuni cation, just like a word processor, tel ephone, or pen and paper can be —
used for correspondence. Wat is neant by visual conmunication? C
O
Mat chi ng: m
Jairers a The area seen by a lens or viewinder; or the positioning zZ
of the sibject inrdationtothe canera shat. —]
Backgr ound b Al dyects that cone frombehind the subject toward the W
caner a. I
Canera Angl es C A artistic conposition nade of various nateria s M
(such as, paper, clath o wod) g ued on a surface. m
Photo @l | age d Aranging sonething into proper proportions, especialy —
inoatistic fam
Gonposi tion e Tot ake nany phot ographs, and piece the prints together

to recreate the scene or person.
True or Fal se:
Srprising the supject of aphatois never a good idea. The phot ographer shoul d
avays adlowthe sugject to get ready for the photo to elimnate bl urriness and naove-
nent .
a True b. Fdse

Never st and close to your sugect. You al ways wvant to nake sure you st and far
enough anay so you get the entire sugject in the exact center of the frane.
a True b. Fase

Mil tiple Ghoice:

1 Photographing your subject froma lowangle wll nake your subject seem
ataler than nornal b. shorter than nornal
c. closer tothe battomadf the frane d. further anay than they appear

2 Wien t aking a photo of an out door scene, one needs to design a plan before they
aduldly stattaking pictures; wich of the fdlowng is the nest inport ant?
a. unusua shape of the dgects (ie tres) b. cdo cotrast
c. shadow patterns/ |andscape det dls d dl o the aove

3 Wien t aking a photo out doors during the dayti ne, where shoul d the sun be posi -
tioned so your subject does md becone sil houetted (darkened so badly you only
see the outline of the sugect)?

a behind the sub ect h totheldt o the sujet
c totheldt of the photographer d. behind the phot grapher
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PREPARI NG FOR THE FIELD TR P: PHOTO COLLAGES
ASSESSMENT TEACHER MASTER SHEET

Conpr ehensi ve Paragraph: It has been witten that photography is a neans of visu-

nd al conmuni cation, just like a word processor, tel ephone, or pen and paper can be

LL] used for correspondence. Wat is neant by visual conmunication?

IJ) Ay answer that the student devel ops sone connection wth visual responses, and how
to gy these resposes inared-life situation. Student s should reaize that photogra-

g phy can be a teaching and learning todl .

X Matching:

L Jinrs ¢

T Background b

@) Canera Agles a

<E Photo Gl lage e

LL] nposition d

—

True or Fal se:

Srprising the sugject of aphatois never a good idea. The phot ographer shoul d
avays adlowthe supject to get ready for the photo to elimnate bl urriness and naove-
nent. False

Never st and close to your sugect. You always vant to nake sure you st and far
enough anay so you get the entire subject inthe exact center of the frane. Fal se

Mil tiple Ghoice:
1. Photographing your subject froma lowangle wll nake your subject seen?
ataler than nornal

2 Wien t aking a photo of an out door scene, you need to design a plan before you
adtudly stattaking pictures; wich of the fdlowngis the nest inport at? d dl d
the above

3 Wien taking a photo out doors during the daytine, where shoul d the sun be posi -
tioned so your subject does md becone sil houetted (darkened so badly you only
see the auline o the sugect)? a. behind the phot ographer
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KEePI NG A RECORD OF YOUR WORK
EXPECTATI ONS FOR FI ELD JOURNALS

Reasons for keeping a journal :
To teach you about docunent aim
To hel p you be organi zed
To have a place for your conment s, observations, thought s, questions, ad reflec-
tias

Itens that wll be recorded in your journal :

it a cd | ection sheet s

Bief notes on activities done in class

(oservations and refl ections

Notes on cl ass di scussions and readi ng done on your own

Assi gnnent s you are asked to do

Awthing e se you choose to wite that is relevant to the topic being stud ed

(-
@)
C
A
Z
>
—
)
L
[T
M
_l

Requi renent s and Expect ations:

Al jourd pages shoul d be nunbered and both sides of the page

shoul d be used.

Al journa entries shoud be dated (day, noth year).

Al entries shoud be in pencil uless instructed o herwse.

Pages shoul d never be torn out.

Journal entries should contananinteresting variety of witing styles, nethods, and
product s includng illustrations, pctures, ad gaos.

Mi n i deas shoul d be cl early presented.

Qonsi stent use of appropriate science | anguage and termnol ogy shoul d

be present.

B fective use of nodel s, diagrans, charts, and graphs shou d be utilized.

Journal s should cont ain infornation on experinent s (procedures used, actual dat a
adysis o dat a and concl usi ons).

Btries shoud be well-organized, leg e, and neat.

Al notes and assi gnnent s shoul d be conpl eted on tine.

Qganizationis inport ant a reader should be able to fol | owwhat you

have witten

Al entries shoul d be acconpanied wth a heading to indicate to the reader wat the
etry is aoou.

Bval uation of your journal :

Journals wll be cdlected and graded in two week interva s.

You wll be eval uated on:

1 Wether you have conpleted all of the assigned journaling pronpt s and if you have
fol | oned the above gui del i nes.

2 If yor jourd reflet s a variety of thought fu responses to the sul ect
natter.
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F1 ELD JOURNAL RATI NG SCALE

"\ Rate as follows: 4 = Bxtends/ Bxceeds 3 = Practitioner 2 = Apprenti ce
1 =Nvice NA=Not Applicable

|_
HJJ 1 Journd pages are nunbered. 4 3 2 1 NA
1L 2 Bthsides o the page are used. 4 321 NA
(il) 3. Journa entries are dated (day, nanth, year). 4 3 2 1 NA
<C 4 Al entries aein pencil uless imstructed ot hervise, 4 321 NA
% 5. Pages are not torn out. 4321 NA
8 6 Journa entries contananineresting variety
™ of witing styles, nethods, and product s indudngillustraias, pcues
and graphs. 4 3 2 1 NA
7. Minideas are clearly presented. 4 321
8 (nsistent use of appropriate science | anguage
and termnol ogy is present. 4 3 2 1 NA
9 Hfective use of nodel s, diagrans, charts, ad
termno ogy i s present. 4 3 2 1 NA

10 Journal contains infornation on experinent s (procedures used, actual dat a, ady-

ssd dta and concl usi ons). 4 3 2 1 NA
11 Etries are well-organized, legble, and reasonady nedt. 4 3 2 1 NA
12 Al notes and assignnent s are conpl eted on tine. 4 3 2 1 NA
13 Journdl is organi zed. 4 32 1 NA
14 Al entries are acconpani ed wth a headi ng. 4 3 2 1 NA
Comrent s
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F1 ELD JOURNAL KEY

4 = Ext ends/ Exceeds

The student consistently neets and at tines exceeds ( nore depth/extension wth
gade level work andor performing at a higher grade level) the stadard as it is
described the grade level key indicators. The student, wth rel ative ease, grasps
applies and extends the key concept's, processes, and skills or the grade level . The
wrk is the student s best f fat.

3 = PRactitioner

Student s work denonstrates solid academc perfornance. The student regularly
neetsthestandard as it is described inthe gade levd key ind catars. The student,
wth linted errars, grasps and applies the key concept s, processes, ad skills for the
gadke levd .

2= Apprentice

Studert s work denonstrates partia nastery of prerequisite knowedge and skills that
are fundanent d for praficdet vk & the gade levd. The student is beg nning to,
and occasional |y does, neet the standard as it is described by the grade level key
indcaas. The student is beginning to grasp and apply the key concept's, processes
and skills a the grade level but produces work that cont ains nany errors.
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1 = Novice

Studert s work is yet to denonstrate partia nastery of the knodedge and skills thet
are fundanent d for praficet wrk & the gade levd. The student is not neeting the
daxdardas it is described by the key indcatars far this grade level . The student is
working on key indicators that are one or nore years bel ow grade | evel .

NA=Not Applicable
This paticdar concept has not yet beentangt o isna yet ready far evd uation
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SAFETY

\ \) SHfety is first and forenost. Safety concerns change as forest successi on proceeds.
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Inthe early st ages of succession, root burn-out and falling rocks are issues to be
dedt wth As the trees beginto fal, hazard trees and ground litter becone i nport at.
Qher hazards are present regardl ess of the st age of succession: lack of water, o -
sonous plants and aninal s, raling rocks, and tripping hazards. Bel oware outlined
sone hazards that shoul d be di scussed wth the student s befae ganginothefidd

S ety |ssues:

) Sufficient Water: Inths dy dinste s fidet veer is
essential . Each student shoul d bring approxi nately
one quart of water, or water shou d be supplied by the
fiddtrip lead .

29 Sunburn:A high devations the sunis intense
unscreen on exposed skin surfaces shoul d be encour aged.

3 Poi sonous M ants: Roison ivy causes rashes and
sprout sd ter afire Leaes o threg let it be isa

good not t o.
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4 Poi sonous Snakes: Mst snakes are not po -
sonous; however, the Rairie Rttlesnake can
be present inforest s The best defense is nov-
ing the group anay fromany snake that is
found Db nat kill any snakes.

5 Hazard Trees: Trees that are leaning or have
snapped of f are consi dered hazard trees.
Activities shou d not be done in a burned
area when there are wnds.
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9 Rolling Rocks: Immedi ately af ter afirethareis mt
nuch veget ation to ho d rocks on sl opes. Vien a rock
is loosened the student should yell Rock, warning
anyone bel owthemof the rock hazard.

7 Lightning: It is not safe to be on nesa tops o uder trees
dring ligitnng starns. Ligtning can strike you directly or
indirectly through nearby ogject s Take shelter ina buldng
if aligtnng stamarrives dring your fidd trip.
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PLANT SCAVENGER HUNT CHECK Lisr

\\ Shr ubs

Ganbel OCak Quercus ganbelii

Mount ai n Mahagony GCercocar pus nont anus
Cooseberry R bes cereum

Wild Rose Rosa woodsi i

Raspberry Rubus strigosus

New Mexi co Locust Robi ni a neonexi cana
Chokecherry Runus virg niana

OooOoooQgo

Subshr ubs

O Kinni ki nni k Arctost aphyl os uva- ursi

00 Mount ain Lover Pachystima nyrsinites
0 Poison lvy Rhus radicans
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I nvasi ve Hant s
[0 Cheatgrass Bronus tectorum

Non-nati ve Hant s

O Glifornia Poppy
O B ue Hax Lenuml evesii

Native Hants

RED FLOWERS:

O Indian Paintbrush Gstillgaineya

0 Scarlet Bugler Penstenon barbat us
0 Salet Trunpet | ponopsis aggregat a

PURPLE FLOWERS:

Gayfeather Liarispuctda

Wild iion A liumcernuum

Townsend s Ast er Townsendi a i ncana

Aster Aster app

Dai sy Eigeron app

James ger ani um Ger ani um Caespi t osum

Bear dt ongue Penst enon Ger ani um Caespi t osum

I I I
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YEL L OWFL OWERS:

CGol denrod Sol i dago app

Wil d Chrysant henum Bahi a di ssect a
Snakeweed Gtierrezia sarothrae

Pi nque Hymenoxys richardson i

Mul I ei n Ver bascum t hapsus

Mist ar d S syntoriumal ti ssi num

Rocky Mbunt ain Bee-A ant G eone serrul at a
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WEEDY OR GREEN TO BLUEGREEN:
[0 Fdsetarragon Dracuncul us
[0 Chenopods Cheapodi ai m app
[0 Sage Atennsia ludoriiciama

WH TE FLOWERS: _
[0 Pussytoes Antennaria pawvfdia
[0 F eabane Dai sy Eigeron divergens
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@ asses

[0 Mount ain Muhly Mihl enber gi a nont ana
O Little B uestem Andropogon scopaius
[0 S ender Wieatgrass Trachycaul um

[0 Brormus

Trees

[0 Linber Pine Rnsfledlis

[0 Ponderosa Pine R nus ponderosa
[0 Aspen Populus Trenul o des
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PLANT SCAVENGER HUNT OBSERVATI ONS

V" We this sheet to drawand labdl tvo native plants of yor chdce
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PLANT DATA INFORMATI ON

\ " Common nane refers tothe nane pegdeinaregoncal the pat. @ten these
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nanes express characteristics of the plant. Gormon nanes present
a probl embecause the sane nane is of ten applied to nore than one
dat.

Sientific nane refers to the nane the scientific conmunity has given
tothe dat.

Location refers to the specifics of were the pat was foud

Hbitd referstospcificdtals o morohdbta. Inportat pontsaetype d sal o
other substrate (sand, clay, granite, dead wood, other veget ation), associ ated
species, noisture, and aspect (fully exposed on a south facing bank; in a
danp hol | ow under dense scrub, etc.).

Description of plant includes everything about the plant that is not oovious on the
idertification sheet. Essertid itens are the heigt, type of berk,
whether the stemis upright, sprawing or drooping, obvi ous
snells, wether the plant is clunped, singe or growng in patch-
es, and the presence of creeping or underground stens. H ower
and frut coor shoud aso be noted as these of ten fade on dried
Speci nens.

Surroundi ng veget ation aso hel ps describe the site. For exanple Surrounded by
scrub ocak wth an abundance of asters nearby.

Date refers tothe day the pat is doserved o cd | ected
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PLANT DATA SHEET

Nane of student: Dat e:

Gormon nane of plant:

Sietific nane of pant:

Locat i on:

Fobit a:
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Surroundi ng veget aiat

Description of pant:

PLANT DATA SHEET

Nane of student : Dat e:

Gormon nane of plant:

Sietific nane o pat:

Location cd | ected:

Hebit a:

Surroundi ng veget aiat

Description of pant:
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— Forest Plot Data Sheet
\ =
.II 1 \lll\ o

Subplot number

Tree Number

Species
(ponderosa
pine unless

noted

otherwise)

Thinned plot

[ ]

Understory Sampling

Tree size

DBH

Sample

number Percent Cover

Number of Species

1

1

@I~ |3 W]

Ol |~Njo |U | |w |

Average percent cover

Average species diversity

Total number of

of trees in subplet

Number of trees in plot
(subplot multiplied by 4)

Number of tree per acre
(number in plot
multiplied by 4)
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Forest Plot Data Sheet

Subplot number

Tree Number

Species
(ponderosa
pine unless

noted

otherwise)

Unthinned plot

Date I

Understory Sampling

Tree size

DBH

Sample

number Percent Cover

Number of Species

1

1

@ |IN|e |3 AW

Wl |~Njo |U & |wn

Average percent cover

Average species diversity

Total number of
of trees in subplet

Number of trees in plot
(subplot multiplied by 4)

Number of tree per acre
(number in plot
multiplied by 4)
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OBSERVATIONS IN BURNED AREA

Name: Date:

BURNED AREA UNBURNED AREA

JOURNAL SHEET
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Or-3te Adivties

6 Compaisond Thinned and Lht hi nned Forest s

Ponderosa Hne Aot Study.........oovveiiiiiii e, 2r1e
7. Wldiread Ntive Rats: Setching

or Photographing Hamt S......cccoeiiiiiiiii e 1B1F
8. (bservations in Burned and Uhburned Forests................... 1341







COMPARI SION OF TH NNED AND UNTHI NNED FORESTS: PON-
DEROSAPI NE FOREST STUDY PLOTS

FOCUS QUESTI ONS:
Wat nakes a healthy forest?

Wen widfire strikes, wy do sone trees live wile others die?

OVERVI EW OF LESSON PLAN:

This interdisciplinary field unit |esson coni nes nat henati cs, science, and | anguage
ats skills to discover and describe conditions and characteristics in thinned and
unthinned sanple plot s in a ponderosa pine farest. These plot s are an andlog of pre-
and post settlenent forest conditions. In the classroomstudent s wil be introduced to
besic fire ecdogy wth an enphasis on loca fire history. Ater classroompreparation
lessons onfire, fire ecdogy, ad neasuring, inthe fidd student swll odlet fidd ci a
ina20 x 50 neter ponderosa pine tree plat. They wll dvidethispa ino4 smlle
rect angul ar sections 20 x 12.5 yards neters each. Wrking in teans, they wll be
counting, neasuring dianeter, and recording the nunber of pine trees they find in
bath the thinned and unthinned sections of forest. They aso wll be counting the num
ber o df ferent species inthe understory of each pat. Student s wll eter thar det ain
a dat abase and submt a report sunmari zing their findi ngs.
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TEACHER BACKGROUND | NFORMATI ON

O thefiddtrip studet s wll cdlect the rawdat a necessary to eval uate forest health
In a post-trip classroomsessi on, student wll use the dat ato evd uate five indcaas o
forest hedth: nunber of trees per acre, average size of trees,thetat d tree besd areg
and dversity o the understary.

Ponder osa Basi cs

Ponder osa pine (F nus Ponderosa) is the nost conmon and w despread pine in
North Anerica. A ponderosa pine can |ive 400-500 years. They growto be 60 130
fedtdl aadduwto2to4fed indameter, dependng onloca conditions. The variety o
ponder asa pi ne we have here usually has needles in bund es of three. The needl es
are 48 inches long the longest of any conifer (cone-bearing tree) in the Jenez
Mount ains. Sonetines the bark snells like vanillal Ponderosa forest s devel oped in
thspart of the southwest about 8,000 9,000 years ago,as the clinate warned at the
ed o thelast ice age These forest s were open wthindvidua trees o snall
clunps o trees, spaced wdely apart (about 50 150 trees per acre). Localy, pon-
derosa pine forest s growfromabout 7,000 8 500 feet in e evation.

Hiunans i n Ponderosa P ne Forest s

Hinans have lived in these forest s far thousands of years. There are cavates in the
dif fs on the north side of Rendija Ganyon that are between 400 and 900 years o d and
a honestead on the nesa above themthat dates back to the 1800s.
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PoNDEROSA FI rE ECcoOL OGY

. Freis a keystone ecologica process in ponderosa pine forests of the southvest. It
" hel ped to shape and naint ain these farest s. Ponderosa pine is a fire-adapted speci es.

These trees have thick bark to protect the tender growng tissue beneath. They | ose
their |oner branches, so surface fires dont have a ladder toclinbinto the crows.
They have long need es to hel p protect the growng branch tips

Frior to 1890, ponderosa pine forest s had the highest fire frequency of dl forest types
found in the Jenez Munt ains. Fequent, lowintensity surface fires burned through
the grassy understory of these forest s about every 7 10 years. These fires, nostly
caused by ligntning, kept the forest gpen, wth trees wddly spaced. These fires al so
recycled inport at nurients Then, around 1890, the fires just stopped throughout the
southwest. This was due to the conbi ned ef fed s of overgrazing by |ivestock, high
grade logging, fire suppression, and clinate. Gazing aninal s, especia ly sheep, ate
al the gass that used to carry the fires. Wthout them the farest s becane nuch
deser ad ful of fuds for bigger, nore destructive cromn fires. Sone of our pon-
derosa pine forest s now have several thousand trees per acre!

Wildife Hlatat in Ponderosa Hne Forests Wo Lives Here?
Deer, ek, noutainlions, squirres, porcupi nes, havks, songbirds, woodpeckers,
bees, wasps, lizads can you nane 3 ot hers?

SUGGESTED TI ME ALL OWANCE:
Gass Tine 45 mnutes, Fed Tine 1L5to 2 hours

L OCATI ON:
Rendi j a Ganyon, Ponderosa CGanpground or other field site

SUBJECT AREAS: Language Ats, Scid Studies, Sience, Mth, Technol ogy

STUDENT OBJECTI VES

St udent svidl:
DCenonstrate nathenatical skills by laying out a plot and neasuring the
dameter of thetreesintwpads
@in an overa |l underst anding of howforest density af fed s
widire behavi or
Study the ef fed s of wildfire on thinned and unthi nned ponder osa pi ne forest
$ ands and nake quantit ative neasurenents by conparing tree density ad
understory species of two conparade pat s
Denonstrate nat henati cal skills by neasuring the dianeter of the trees and
stunpsinbahdas
Q@i lect ad record scietific dat aineschidetified ga
Describe qualit atively the characteristics of a healthy forest and an unhed thy
faest
@in an overa |l underst anding of howforest density af fed s
wl dfire behavi or
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VOCABUL ARY

Thi nned Keyst one process
Lht hi nned Bad versity
Gonpetition H re suppressi on
Gown Ladder Fuel's
DBH

MATERI ALS AND RESOURCES
Hddjourmds
Qi pboar ds
Rrcils

8 a umhnumcorner st akes
4 30-fox rag t apes
6 100-fodt rag t apes

8rdls d suveya t ape

8 narki ng pens

8 d amter t apes

2 increnent borers

8pnflag, ldded T1-T4, Ul-WA
8three-fodt rgoes o pastic crdes
Forest Hat [t asheet s

@S recei vers

Hot Sketch Dot a Sheet s
Gonput er s

Internet Gnnection (optiona)

et abase/ Spreadsheet sof tware

PRETRI P PROCEDURES

1 Inthe classroom students wil |earn about howgrazing and fire suppressi on over
the last 100 years have changed our forests. Inthefidd they wil cgather
det a froma healthy and unhealthy forest plot and conpare tree density, gaud
cover, ad species dversity to eva uate forest hedth
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2 fsaclass, studets wll brainstorma list of wat nakes a hedthy forest and what
nakes an unheal thy forest.

3 Dvide students in groups o three o faur, assigning each group the
fdlowng questions:
a Wen wldfire strikes, wy do sone trees |ive and others d e?
b WHat happened in the late 1800 s that contributed to crowled
forest cond ti ons?
¢ Hw has the ponderosa pi ne forest ecosystemchanged over the
past century?
d Wat dif ferences do you think you wll adbserve inthe thinned plot ad
the unthinned pl ot ?

4, Resume whol e cl ass di scussi on.
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H EBE.D ACTIVI TY PROCEDURES

Lay Qit Pot

Instructors nay vant toline aut the plat s ahead of tine.

1 We the nethod practiced in lesson 4 to lay ot two rectangdar pats, oeina
trested st and and the other in an untreated stand The plat s wil ber 20 x 50
neters (approxinately 1/4 acre). Mrk plot corners wth rebar or st akes.

2 Dvidethspa ino4 smaller rect angul ar sections 22 neters by 12.5 neters each
and nark the dvidng lines wth pin fl ags.

3 Label the flags for each subplat wth a two-synbd code: Uor T for thimed or
unt hi nned, and a nunber from1 to 4.

4. Wepnflags toidetify the supd o section

5. Wth a GSreceiver, find ad recard the coord nates for the corners of the pa.

ht hinned P ot Dat a @l ection

Prelimnary (bservations

Write dom three things you natice about the plat. These can be things about the
trees (heigt, desity, cdar), the anount of bere sol uder the trees, vhether o nat
the tree croms overlap, etc. Aethereay sigs of annals, birds, o insectslivingm
o wingthepgda?

Mark and Nunber Trees

1. Record the plot nunber code on the dat a sheet.

2 Rcordreative locations and dinensions of al the trees in the suoplot by naking a
sketch on the dat a sheet provi ded.

3 Tiecdored flaggng around each tree in the plat section. Include the stunps, if yau
are working on the thinned plot.

4 e a narking pen to wite a unique nunioer on the flagging tied around the tree.

5 Measwre the daneter of each tree at chest heignt (about 4.5 ft. above the ground).
Record this nuniber on the dat a sheet in the columm narked [BH (di aneter
bresst hel gt).

6 Wethetape to neasure the dianeter of al trees in the subplof. Record each
dianeter on the flagging tied around each tree.

Map Trees

e a pecil wth an eraser for this part! Wing the sheet wth the autline of the pa's
wite the plat (thinned or unthinned) and section (1, 2 3, and 4) on this nap. Mke
suwetofill inthe corect section Wirk in teans. Mve to one corner of the plot.
Student s can estinate the position wthinthe pat rect age of eachtreeinthe pa.
e the t apes a ong the edges of the plot and the st akes at the corners as gui des.
Student s then drawa circle ontheir the nap for each tree. Witethetree s nunber
next tothe circle. Be careful to | eave enough roomon the nap for al the trees.
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Measure Trees
Masure the dianeter of each tree at chest height (about 4.5 ft. above the ground).
Record this nunier on the dat a sheet in the columm narked [BH (di aneter breast

hei gft).

Measure Stunps (Thinned Hot Qnly)

1 Onthe thinned plot, neasure the dianeter of all the stunps. Rcord this
nuniber on the dat a sheet.

2 Qunt the nunter of annual growth rings on the stunps. Record this
nuniber on the dat a sheet.

B odi versity Indicators

1 Slect a random patch of ground and spread out a loop of rope in arough circle,
o tossapasticring Wthinthecircle estinate wich of the fdlowng best rere-
sent's the percent of ground surface covered by veget ation (as opposed to bare
dirt): isit 0% 25% 50% 75%or 100% and record the estinate on the dat a sheet.
Look at the pants wthin the circle and deternine the nunver of dif ferent species
present. (grasses, shrubs, wldflovers, etc.). Rypeat 8tines a dif ferent |ocations
around the plat.
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2 Reypeat the study for the thinned pl at.

POST TRIPACTIMTIES DI SCUSSI ON AND ESSAY

1 Compare the nuntoer of trees per acre for subplot dat a ad the etire pa.
Are the nunbers cl ose? Wich is nore accurate and why?

2 Pesettlenent tree density in ponderosa st ands averaged 70 to 100 stens
per acre. Wich of thetw plats is nore represent aive d histaic
forest cond ti ons?

3 Gound cover and species diversity are neasures of forest health. Wat does your
understory dat a tell you about the forest health in unthinned and thinned pine
faest s?

4 Compaethedstribuion of size cdlasses inthetw pas. Wat concl usi ons about
forest health can you draw fromyour observations?

5 Conmpare the vdune of tinber ineach of the pfots. Wat can you concl ude about
the thimning on tree and forest hed th?

EVAL UATI ON

Student s will use farest demsity dat a cdlected ontheir fidd trip to adyze farest struc-
ture and conpare pre and post settlenent forests. Wsing their analysis and back-
goud, they wil wite aprescription far creating a hedthier forest.

Student dat a should be conplete wth tree diangters, understory veget ation, and gen-
eral observations recorded on their dat a sheet s
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POTENTI AL RESOURCES:

N htt p: // waw. greenf orest s. comi newsr el . ht m

htt p: // waw. wa. gov/ dnr/ ht docs/ r p/ st ewar dshi p/ bf s/ WESTERN t hi nni ng
http://firenifc.nps. gov/ firel ecol ogy/ docs/ construct. ht nh
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W LDFI RE AND NATI VE PLANTS:
SKETCHI NG or PHOTOGRAPHI NG PLANTS

FOCUS QUESTI ONS
Wiat ef fect does widfire have on pant s?

Wit are the conmon types of plant species that inhabit an area o ter afaes fire?

OVERVI EW OF THE LESSON PLAN

This fiddlesson wll introduce student s to common pl ant species found in the region
fdlovrg afaest fire hthefiddtripthey wll patidpate in a plant scavenger hunt
and sketch or phot ograph sel ected conmon native plants. Back in the cl assroom
they wil conpile their researchintoapat fiddgude Inader toesuetha thsles-
son is successful, the students will need to identify comon plant s via availad e
resources in the classroombefore going out inthe fidd It is advisade for the teacher
to survey the area were plant observations are to t ake pl ace before the student s go
o inoder tofindthenast sutddelocaionfor cdlectingpats The plat sligedin
this gude are nest comon in late sumer and early fall inthe Los A anos area
(NOTE Be sure NOTto collect or disturb any species wiich nay be endangered or

a .

SUGGESTED TI ME ALL OWANCE: 1 hour

2
sa
o
s
<
2

L OCATI ON: Rendija Ganyon or other field site (not Ponderosa Ganpgr ound)
SUBJECTS: i ence, Language Ats, NMth At, Technol ogy

STUDENT OBJECTI VES
Student svill:

e keys and pat cards for plant idetification
Devel op plat doservation, identification ad cassification skills.
ke the handout, Hant Scavenger Hunt (heck List and | ook for as nany
icetifieddats as tine al ons.
ke the Hant Stavenger Hunt (bservation sheet to drawand |abel two native
pdats of ther choce (See aso photographing & cd | ecting)
Becone nore sensitized to and appreciative of the flora around them

VOCABUL ARY
Forest successi on
Adapt &in
Seroti nous
Phyr ophyt es
Endanger ed speci es
Ntive plat s
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FI ELD MATERI ALS
Sience journa s
Fddgids o regad pat life
@l ored paxcils
Caner as
Hant scavenger hunt check |ist
Hant scavenger hunt observation sheet
Rat idetificaion cards
Hat di a sheet s

PROCEDURES

1 PLANT SCAVENGER HUNT
a Rwviewsdafety rues.
b. Rar studetsinteans of 2-4
c Wing the plant scavenger hunt check list and plant identification cards find as
nany plants as tine al ons.
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2 FI ELD SKETCHI NG

Introduce fie d sketching as part of both science and art. My student s will be gyre-
hensi ve about drawng, and clamthat they cant draw Thsisjust mt true The i npor -
tance of fidd sketchingis in cowveying infarnation, and alowng the sketcher anin
dept h under st andi ng of the obj ect sketched. Sketching can i nprove observation,
patience, and hand-eye coordination, as well as increase knowedge of howthings are
put together, howthey function, and were they live,

=

Have student s work in teans of 2 4.

Gve student s achace o pats they nay sketch.

3 Spend a least 2 mnutes just odoserving their plant before they begin
dr aw ng.

4 Drawng by nenory: Have student s observe the plant, then try and drawit from
menory. Thisisaskill tha dl sketchers voud like to
perfect because they could then be formul ating drawngs in their heads all the
tine. Have student s try a fewd these befare they look a their pat agan

5 Gntour drawng. This tine, have students look only a their subect, and NO
a the paper. Have student s place their pencils on the paper and NOT Ft them
up util they fed they are finished Dawdl theinsadous nmat just the au -
lire These drawngs nay be really funny | ooking but for new student s d
sketching, they wll o ten show sone of the best observing and |ine use.

6 Quick gesture sketch: Have students look at both the plant and the paper sinl -
taneously. No erasing aloved! This type of sketching was conmon for artists
l'i ke Mchel angel o, H casso and Van Gogh. Gesture sketches shoul d | oosen up
hands and fingers. Keep these sketches under 10 seconds.

7 Dagranmatic sketches: Basically aline drawng like those seen in fie d gui des.

Have student s wite det aills next tothe dcavng, like har stem pirkish pet ds

found near a burned tree in Los Aanos, NM and the date. Spend about 5

mnutes on this drawng.

N

INVESTI GATI NG FI RE EcoL oGY IN PONDEROSA PI NE FORESTS



8. Dawonly pat d the dat.
9 Study drawng: A conpl ete drawng. Spend about 15 minutes to 45 minutes.
I ncl ude shadi ng
(Reference: Leslie, CW (199). The At of Hed Setching)

3 PHOTOGRAPHY

Handling a canera wth skill and ease nay nake the dif ference between getting a
sharp pictre or getting one that s fuzzy. It s inport ant that the photographer doesn t
funbl e wth the canera, doesnt focus inproperly, o jigde the canera as the shutter
release is pressed. It is reconmended to practice wthout filmfirst to devel op good
canera handling habit s

Have student s vork in teans of 2-4.

Gve student s a choice of wiat plant s they nay phot ograph.

Mke sure the canera lens is clean.

Hl d the canera steady in order to obt an sharp pictures.

Eqdoedfferent canera angles to determine the best conposition and the

nost creative approach. Shoot down to create attractive pinvheel paters o

dasies, kned tothelevd o aher floers.

6 Wse a sinple background. Fnd a position that provides a plan, nonconpet -
ing background. @ place a black or pleasingly-col ored cardboard behind the
fl over .

7 Mve close to your subject (plant) for dynamc photos wth inpact. Wtha
dgta canera, use the display screen to conpose the picture.

8 e creative ligting. (serve the lignting on your plants. Backligting shin-

ing through sone flowers gives theman appealing gl ow Coudy-day |ighting

reveal s subtl e hues.

(Resource: Adapted fromthe Kodak website http:// v kodak. com)

abrwphpE

4 PLANT COLLECTI NG
(not an option at Ponderosa Ganpground in Bandelier National Mnunent - itens nay not be col -

lected amywhere in the pak

Dscuss the ethics of pat cdlecting

Wien col l ecting plant s you nay find yoursel f hesit ating because you dont vant to
dtea o dstubthe paticda hdata inwichyou find them You a ways have to wei gh
the educational value of the cdlection against the inpact of renoving the pats d the
plant. Mke sure there is enough of the desired plant in your area If you only see
two, the pant shaudbe left doe If yousee 10that s a reasonabl e nuniber to work
around. You should be famliar wth any sensitive, threatened, or endangered speci es
you might encounter. @lyt ake enough of the plant to serve the needs of your |esson.
Nve pck narethenathrd o apat. If it isasditary bush or tree, renove just a
fewtwgs and | eaves fromthe outer edge. Swall pruning shears work well for a cut -
tingtod. WIdfl oners have a sl ower reproduction rate and grow nuch nore sl owy
than ather types of pats. @ lectinga dstuwbing codd af fect ther surviva. e your
best judgnent. If they are in their seeding node, colect the seeds fromonly a coupl e
o dats add leave the rest. Qllect dat s when the dew has dried and the fl overs
are fully opened. Be sure to calect enough length of the plant to show several | eaves,
floners, ad fruts
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Bfaeging onto private lad, get permission. @llectingisillegd incity, couty,
- ¢ate, and nationd paks. @llectingis dlomedinnest national forests and grass-
~“lands and st ate-owned widife and vaterfoW production areas. You shoul d al ways
seek permission fromthe st ae agedies first.

I ntroduce common plant s student s nay find inthe fied by showng thempictures o
naki ng over heads fromsketches. Ask students if they can identify these o know of

any other species they nay find.

1 Drect teans to specific cdlection areas wth the fdlowng naterias. pruners

a scissas, cof feefiltesfa cdledingdat s, pecils, da a sheet's, gude

books, or copies of plant identification handout s

Have student s cdlect up to 10 sanples, each of df feret pat s they fird

3 Itisvayinmotant to keep carefu records when colecting plants. Rat
nanes do not have to be known at the tine of collection they can be
| ooked up later. B a shoul d cont ain conmon nane of plant, scientific nane
o pat, location cdlected gowng site, habt at, surroundi ng veget aim
nane of collector, date, genera description. (See plat cdlecting dat a farn).

4 To get successful resuts frompressing, it isinport ant topck and then stae
the pats properly wile yau are still inthefidd ldedly it is best to press
themon location. Good bot anical speci nens deteriorate quickly. If paticd,
press plant s in an dd phone book or plant press on site. Paper cof feefiltas
work tenporarily, so students can carefuly stare their gant s util they retun
tothe classroom Swll plants can be placed singly, o tw o three together
if necessary. Hastic bags are not reconmended because the risk of danag-
ing the specinen is very great. Asnall sticky note wth the plant nane
placed wth the gdant wll hdp student s wthidetificaion laer.

5 If they havent dready done sointhe fied students shoud press their pant s
as soon as they return to the cl assroom

N
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PRE- TRI P
Student s shoul d conpl ete lesson 3 in the classroom and reviewthe special safety
rul es bel ow

SAFETYIN THE FI ELD FCRPLANT COLLECTI ON

1 Srvey the study site for potential hazards before t aking your class out.

2 Define boundaries of the study site. Mke sure student s know t hese bound-
aries. Gnsider using brightly col ored engi neer st ape to nark boundari es.

3 (heck for the presence of large anount s of bees or wasps around the plant s
you vant to sketch or phot ograph.

4. Wrn the student s never to eat any plant o pant pat.

5 Check for alergies and asthna wth your student s and on their school ned-
icd cacs.

6 A ways have a backpack wth afirst adkit ad preferady a cdl phore o
ot her conmuni cation device wth you in the field.

7. Rfer to at ached safety sheet for generad safety tips
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PROCEDURE ON HOW TO PRESS PLANTS
(If singcdlected dat s for the fidd guide fdlowthis procedure)

Layer ed Paper Met hod

1 Mke suwe the plant is clean and dry.

2 Arrange the speci nens on two | ayered sheet s of absorbent paper. Mke sure dl
pat pats are spread out to showthemof f. Mke sure yowr plant pressing area i s
anafla, dy, hard surface in avarm dry room

3 Rt tw or three sheet s 0 paper onthe gat(s). Add nore plant s to top shedt,
| ayer three nore sheet s on top and so on up to ten layers (otherwse it becones
too unw el dy).

4 hthetopthree layers of paper, add books or bricks to cover paper. Mke sure
thereis s ficient weight to exert enough pressre on plants. Rle shoddyiddto
Ve ght.

5 (hange sheet s every tvo or three days. It wil take the plant s one to two weeks to
dry conpl etely.

6 They wil be very lrittle so hand e wth care.
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Phone Book Met hod

1. Race plant specinens randonhy in phone book so they are evenly distributed.
2 Race tissue paper on both sides of the speci nen.

3. Wse post-it notes to booknark and record common nane.

4. Hace weight on top of phone book and | eave until thoroughly dry.
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OBSERVATI ONS OF BURNED AND UNBURNED FORESTS

" FOCUS QUESTI ONS
How can | use ny senses to hel p ne underst and burned and unburned forest s?

Hwcan | ook a a burned forest and t ake phot ographs of what the burned forest
neans to ne?

OVERVI EW OF LESSON PLAN

This fiddtriplesson chalenges student s to nake observations in burned and
unburned forests, to express their doservations and fedings inwiting ad in a photo
colage inthe style of David Hckney. Fomnotes t aken anthe fidd trip, they wil
conpose an essay or a poem Using basic photography skills, they will take a series
o ppaosinthefiddtouseincreating a phato cdlage

SUGGESTED TI ME ALLOWANCE: Gass Tine: 1 howr

2
sa
o
s
<
2

LOCATION Redja Gryon o other fidd trip location
SUBJECT AREAS: Language Ats, Hre Ats Technol ogy

STUDENT OBJECTI VES
St udent svidl:

ke nore than just sight to nake observations about burned and unburned forest s
Qganize their doservations wth a Venn di agram
Locate visua inages that express their feelings of burned forest s and organi ze
photos of those inages into a call age
Learn basi ¢ phot ogr aphy techni ques
Hnd aninteresting forest |andscape and experi nent wth conposi tion
and transfornation

MATERI ALS

Writing exercise
Racils
Fddjorrds
Qi pboar ds
Dsposabl e caneras or digita

Phot o cdl | ages
D sposabl e caneras (col or 26 exposure)
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PROCEDURES

V" Writing exerdise
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Hnd alocation in an unburned section of forest. Have the student s sit domn, get com
fotable, and get out their clipboard wth the Forest (oservation Sheet. Wrking a one
(at lesst a first), have the studet s s art naking and recording observations. They
shoul d record their observations in the Uibuned Aea circeinthe Venn di agramon
the observation sheet, and add any nore det ails they wsh to record in the space bel ow.
Have themrecord at | east 10 observations, wth at least one for hearing, snelling, and
touch ng

Sone observations that mght be nade are the anount of veget ation, kinds of veget a-
tion, heigt o veget a@ion, the nunbber of dif feret datstha ae gowng the fed o
the soil, the soud of the wnd, odors, and the cdors inthe forest.

Ater about 10 minutes, valk dom a road or trail to find an area of severely burned

forest. St again and have the student s repeat the observation process. Have them

record wiat is unique about the burned area in the Burned Aea circle on the Venn
diagram If they find observations that are coomon to both burned and unburned for -
est, they soddrecard it intheinersection o the two cirdes.
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PHoTO COLLAGES

Before you st at, it s agood ideato practice t aking pictures wth a cardooard vi ewi nd- it
g, o shgpng your fingersintoa box .

Withapatner, studet svill t ake a series of 24 pictures (12 each) that can be assem
bedinoacdlage in the classroom

1 Owe student needs to take apicture of the aher so they can idetify their
pctues & ter they are devel oped.

2 Inasection of buned forest student s shou d ook for areas that have been
severely burned, noderately burned, or areas of regrowh.

3 Enphasi ze to student s the need to spend tine designing a plan before they
atudly st at t aking the photographs. Have themlook for interesting fea-
tures, such as unusual shapes of trees, color contrast, shadow patterns and
| andscape det als. Regde aenat tobeinthe pctues.

2
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4 Withthar partner, studet s nreedtofind asutabe area and then select a
specific spat on the ground. They wil st and on this spot and begi n shooting
aseries of pictues so that wen deve oped, they wil overlap sligtly.
Remind themto avoid horizont d and verticad gaps between phot os.

5 Hidng the caeralevd, ad very still, one student wll carefuly t ake 13
pictures. H/she wll then hand the canera to their partner in the exact sane
posi tion and continue wth the renaining 13 pictures. The area covered is
conpaddetoasem-circe

6 If they wshtodesigntheir cdlage verticaly instead of hori zot dly, they can
use the sane procedure, just aimthe canera dif ferertly. Wen fini shed
instruct student s to put the canera inside their backpak

EVAL UATI ON

Student s wll produce a witing sanple and a photo calage in the classroom Student s
wll be eval uated on photo conposition, patidpation in class d scussi ons, cooperation
wththar partner, and conpl eted photo col | ages.
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WHAT DCES I T ALL MEAN? POST-H BD TR P
DATA ANALYSI S O FOREST DENSI TY PLOTS

FOCUS QUESTI ONS
How can we quantify a heal thy and an unheal thy forest?

How can we use dat ato create a hedthier forest?

OVERVI EW OF LESSON PLAN

This interdisciplinary unit conbi nes nat henatics, science, and technol ogy. Student s
wll use forest desity det acdlected onafieddtrip to adyze farest structure ad
conpare pre- and post-settlenent forests. Wsing their anal ysis and background, they
wll witeaprescription far cresting a hedther farest.

SUGGESTED TI ME ALL OWANCE:
Qass Tine 2 hours

L OCATI ON:
@ assroomor conputer |ab
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SUBJECT AREAS: Language Ats, Scid Studies, Sience, Mth, Technol ogy

STUDENT OBJECTI VES

Student svidl:
Denonstrate nathenatical skills by calcuating forest density ontwo plat s
Adyze scietific dat acdletedinthe fidd
Describe quantit atively the characteristics of a hedthy forest and an unhed thy
faest
Wse their findings to nake a reconmendati on for thinning a dense
faest & and

VOCABULARY

Thi nned

Unt hi nned

Gonpetition

Badvesity

Daneter breast heignt (CBY
Tree basa area

MATERI ALS
Racils
Forest Rat Gt a Sheet s
Gcuaos
Qnput ers and spreadsheet sof tvare (optiond )
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LESSONPLAN

;
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PROCEDURES

" DataAnalysis

For this study, students can use either the dat ather goyp cdlected onthe fidd trip,
o use dat a provided on the encl osed dat a sheet s
1 Glculate the nuntoer of trees per acre on thinned and unthinned plot s

a Qunt the nuner of trees on the thinned subpl ot and enter the val ue on the
det a sheet. Miltiply the nunber of trees by four to find the estinated nuner
of trees onthe entire 50-neter by 20-neter plot, and record the nunter .
Because each plot is about 1/4 acre, mitiply the nunber of trees on the
entire plat by for to find the nunbber of trees per acre. Record the ansver
on the dat a sheet.

b. Repeat the cacuation of trees per acre for the unthinned plat.

2 Glcuate the average damater of the treesinthe pat.

a beacdcuaor toaddu al thetree daneters inthe thinned subplat. Dvide
the answer by the nunber of trees on the subplot to find the average d ane-
te. Record the answer on the dat a sheet.

b e acadcudaor toadd up al the tree dameters on the unthinned subpl ot .
Dvide the answers by the nuniber of trees on the subplat to find the average
dianeter. Record the answer on the dat a sheet.

3 Estinate the area of the thinned subpl ot that is covered by tree trunks, wichis caled
thretad d besd area of trees.

a We the average dianeter of the trees to find the average basal area. To do
this, first findthe radus of the average tree (r) by dvid ng the average d ane-
te by 2 The average basal the area of trees is:

Tree Bosal Aea= 31Xr xr

Mitiply the average area by the nunber of trees inthe subplat to
estinate the tat al basa area. Record the answer on the dat a sheet.

b We the sane cacuations to find the tat a basal area on the unthinned pl at.
Record the answer on the dat a sheet.

4 Glcuate the average percent cover for the thinned and unthinned subplot s and
record the answer .

5 Giculate the average nunber of species for each subpl ot and record the answer.
QUESTI ONS FOR CLASS DI SCUSSI ON
1 Compare the nunber of trees per acre for subplat dat aadthe etireda. Aethe

nuniers cl ose? Wich is nore accurate and why?

2 Hstaic tree density in ponderosa st ands averaged 70 to 100 stens per acre.
Wich of thetw plats is nore represent aive o histaric forest cond ti ons?

3 Gound cover and biodiversity are neasures of forest health. VWiat does your

understory dat a tell you about the forest health in unthinned and thinned pine
faest s?
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4 Conmpaethedstribuiondo bigad snall treesinthetw pdas. Wat concl usi ons
about forest health can you draw fromyour observations?

5 Mke a st atenent about which forest standis hedthier. Sypport your st at enent
wth 5 observations you can nake fromthe dat a

6 Inthe thinned forest, the age on one tree wth a 10-inch d aneter is 8 years. In
the unthinned forest, one tree wth a 4-inch daneter is 8 years. Expan howthi s
coul d happen.

Thinning M an

Working wth a group, look at the plat sketch on the Forest Hot Dat a Anal ysis Sheet .
Decide if there are too nany trees on the plot. If so, design a reconmendati on on
howto nake the forest healthier. Include instructions on how nany trees shoul d be
renoved fromeach acre. O your sketch of the unthinned plot, nark in red the trees
you woul d reconmend be renoved. Justify your deci sions on how nany trees shoul d
ket aken out, how nany shoul d renain, which trees should st ay and whi ch shoul d be
renoved. Present your reconmendations to the class.
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EVAL UATI ON

Student s wll be eval uated based on conpl ete and det aled it a anal ysi s sheet s pa -
tidpation in class discussion, and an inforned present ation based on their dat a analy-
gs

POTENTI AL RESOURCES

htt p: // waw. greenf orest s. cont newsr el . ht m

ht t p: / / waw. wa. gov/ dnr/ ht docs/ r p/ st ewar dshi p/ bf s/ WESTERN t hi nni ng
http://firenifc.nps. gov/ firel ecol ogy/ docs/ construct. ht nh
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Wat does it al nean?

Forest Plot Data Sheet Unthinned plot 0
Subplot 1 _I
C
TTee |
Tree basal D
Tree circumference |Tree DBH area Total number of rrl
1 13.7 of trees in subplot Z
2 13.3 _I
3 20.6 Number of trees in plot U)
4 23.4 (subplot multiplied by 4) I
5 21.3 m
6 18.9 m
7 17.5 Number of trees per acre _I
8 23.1 (number in plot
9 24.8 multiplied by 4)
10 175
11 13.4 Average diameter of trees
12 18.7
13 19.6
14 202 Total basal area of trees
15 18.5
16 7.2
17 11.8
18 15.6 Understory Sampling
19 22.2 Sample | % cover |# Of species
20 27.7 1 5 1
21 9.8 2 15 1
22 6.2 3 75 4
23 7.5 4 50 3
24 15.6 5 100 1
25 17.2 6 60 1
26 25.8 7 75 2
27 713 8 100 4
28 27.4
29 Average percent cover | |
30
Total Average species diversity | I
QUESTIONS

1. Make a statement about which forest stand is healthier. Support your statement with 5 observations you can make
from the data.

2. In the thinned forest, the age of one tree with a 10-inch diameter is 80 years. In the unthinned forest, one tree with
a 4-inch diameter is 85 years. Explain how this could happen.

3. Write a recommendation on how to make the unthinned forest healthier. Include instructions on how many trees
should be removed from each acre. On your sketch of the unthinned plot, mark in red the trees you would recommend be

removed.

JEMEZ MOUNTAI NS ExPLORER GuI DES



Wat does it al nean?

= Forest Plot Data Sheet Thinned plot
LL Subplot 1
LL
I Tree
U) Tree basal
Tree |circumference | Tree DBH| @are@ Understory Sampling
I_ 1 31.9 Sample | % Cover |# of species
Z 2 421 1 0 0
LIJ 3 38.8 2 3D 2
D 4 3 0 0
D) 5 4 75 1
I_ 6 5 15 5
(D Total 6 0] 0
7 25 1
8 50 1
Total number
of trees in subplot Average percent cover

(subplot multiplied by 4)

Number of tree per acre
® k4
(number in plot

multiplied by 4) .

Average diameter of trees

Total basal area of trees e ©

Number of trees in plot Average species diversity I:l
o °
&

Unthinned plot sketch
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EXPRESSI NG PERSONAL FEELI NG5S BASED ON
.OBSERVATI ONS OF BURNED & UNBURNED FORESTS

FOCUS QUESTI ONS
Howcan | express ny feelings about the forest, both unburned and burned?

How can ve create a forest |andscape using photographic joiners inthe style
of David Hockney?

OVERVI EW OF LESSON PLAN

In the classroom student s wll use the doservations they nade on the fidd tripin
burned and unburned forests, then to express their doservations ad fedings in wit -
ingadinaphotocdlageinthe style of David Hckney. Fomnates t aken on the
fieldtrip, they wll conpose an essay or a poem Ui ng basi c photography skills, they
wll design a phato cdlage fromphaotos t dkeninthe fidd

SUGGESTED TI ME ALL OWANCE: Gass Tine: 3 hours
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L OCATI ON: G assroom art room conputer |ab (optional)
SUBJECT AREAS: Language Ats, Hre Ats Technol ogy

STUDENT OBJECTI VES
Student svill:

Eqress their ooservations and fedings in witing
Research and study the works of David Hxckney
nmuni cat e val ues, opinions, and personal insights through an arignd work of
at
Learn basi ¢ phot ography techni ques
Identify and describe the principles of design in visua conpositions, enphasizing
unity and har nony
Learn perspective and pl anni ng techni ques
Assentl e a quality photo collage using the style of David Hockney
Wirk col | aboratively sharing opi nions and pl anni ng desi gns

MATERI ALS

Writing exercise
Racils
Heldtrip doservation sheet s
D sposabl e caner as
Gonput ers and spreadsheet sof twareword processi ng sof tvare (gptiond )

Phot o col | ages
Qline or library resources on infornation about David Hockney
D sposabl e caneras (26 col or exposur €)
Wirkst ation thet dlons space to spread photos out
Miski ng t ape
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Rib-on gl ue sticks

Gxrdooard viewinders, (optiond for practice)
Fhato qual ity paper for nounting photos
Framng nateria s (optiona)

PROCEDURES

Writing exercise

1 Have a class discussion about what the student s observed in the burned and
unburned areas. Wat was uni que about both areas, and what characteristics did
they share? Encourage the student stot al k about how the burned forest nade
themfed. Ae they hopeful, saddened, threatened, or able to see beauty there?

2 Working a one, have the student s wite one of the fdlowng forns, using ther
observation sheet s as a st ating part.
a. Wite a conpare and contrast essay
b. Witeapar o hakuto conpare the areas
c. Witeapar of dianantes to conpare the areas
d Witeacinguanthat summarizes their experience inthe fidd
e Writeanacrostic onthe tral they vdked dog, the fire that they studed the
nane of where they live, or on PONCERCBA P NE

3 Ater working through rough draf ts, have the student s pudish their essays or poe-
try. Have each student enter their work into a word processing application. Student s
shou d choose a font that they believe best suits their vords. Mke a cdlection of
the student work for a classroomport fdia

Photo (ol | age
1 Dvdopfilm(4x 6dodde prints onanatt surface).

2 Rtunoesa o prints tothe student teans. ( Extra set can be used as a backup
o axather cdlage).

3 Have student s design their conposition by laying out the photos so there
isadigt oelap

4 Bfare guing, studentssddligtlytack each photo in place using
naski ng t ape.

5 Wien the design is approved student s wll carefuly due the phao
to the paper .

6 A conpl eted col |l age can be nounted and franed if desired.

EXTENSI ON ACTIM TI ES

Ceste anexnhit of vork inthelocad library o ather pudic pace

Denonstrate how hi story, art, and cuture can influence each ather in naking and
studyi ng vorks of art.

Visit nuseuns and art displ ays.

Incorporate the use of at least one neans of technology in creating an original work
o at. For exaype usedgta caneras in place of disposabl e caneras.
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EVAL UATI ON

Student s wll produce a witing sanple and a photo colage. Student s will be evd et -
ed on photo conposition, patidpationin class d scussions, cooperation wth their
patner, and conpl eted photo col | ages.

POTENTI AL RESOURCES:

htt p: // waw. ar t chi ve. cont ar t chi ve/ H hockney. ht nh

http: //waw. i bi bl i 0. org/wiipai nt/aut h/ hockney

http://waw. getty. edu/ art sednet/ r esour ces/ Look/ Landscape/ hockney. ht nh
htt p: //waw. nts. csuhaywar d. edu/ ~rmal ek/ Hockney. htnh

http: //ww.at andcul t ure. comicgi - bi n/ WebQoj ect s/ AL ve. woa/ wa/ arti st 2i d=262
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W LDFI RE AND NATI VE PLANTS
DeVELOPI NG A FI ELD Gu DE FOR NATI VE PLANTS

FOCUS QUESTI ONS

Wiat ef fect does wldfire have on plat s?

Wat are the conmon types of plant species that inhabit your area of te
afaes fire?

OVERVI EW OF THE LESSON PLAN
In the classroom student s wll refer tothe gat s they idetifiedinthe fidd
and add infornati on fromaother plant sources to conplete their native plant fied
ou ce
SUGGESTED TI ME ALL OWANCE: 4 hous
L OCATI ON: d assroom
SUBJECTS: <ience, Language Ats, Mih, At, Technol ogy
STUDENT OBJECTI VES

Student svill:

@npl ete plant dat a sheet s fa dat sidatifiedinthefidd

Ceate persondized plant fied guides.
Becone famliar wth utilizing coomercia field guides and other resources.

VOCABUL ARY

Forest successi on Ntive pdat s

Adapt a@ion Phyr ophyt es

Seroti nous Endanger ed speci es
MATERI ALS

Wbsi tes, books, newspaper articles, encycl oped as
Hctures of comon regional plants

Studet s sketches and/ or photographs of plant s
Rat da a sheet s

Sience journd s

FHeddgides o reggod pat life

Gnputer wth internet and dat a base access
Gxd stock, tag board, or other heavy paper

@l ored pexcils

Rie

S ssars

Gue

Hol e punch

Rbbon or yarn

Bak fdt tippnfa aklinng

Msc. at sypies
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PROCEDURES

1 PLANT DATA SHEET
Student s wil look upinfonation on pat s idetifiedinthefiddinpat resarce
books or internet sources and conpl ete the plant dat a sheet.

2 CREATING AFI ELD GUJ DE FOR NATI VE PLANTS
Held guides are books that cont ain photographs or accurate il lustrations aong wth
clear descriptions of pats These guides are used by scientists, student s and
anateurs to hel p themidentify species which they encounter but are unable to rec-
ogize It isanessetid tod inhdpng student sidatify dat s they sketch, photo-
gah o codlet.

There are nany dif ferent ways to nake a field guide. Qe approach is to nake an
accordion book. The zigzag shaped fold is best nade wth heavy paper, card stock
tag board, preferady acid free. The stif f paper stands up well for a dranatic vi sud
arrangenent. Accordi on books are easy to nake and result in aninteresting formfor
witing or drawng.

LESSONPLAN

L_ﬁ
B

1 Mthod I Masuring
CGareful ly neasure and nark equal page sections. Fold
on the narks. Be careful to nake the edges natch perfectly.

2 Mthod 22 Fddng
Foddinhdf repeatedy. Begnwththe ful length of the paper
adfddinhdf pefectly. Nxt, fdd eech hdf inhdf, fddng the edge
back toward the center. Then fd d each sectionin haf agan /As you fdd,
avays watch that the edges natch. Gontinue folding in haf, then quar -
ters, egths, ad sixteaths util the pages are the desired wdth

— 59 00
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3 Dawor glue plant photographs on paper. If using actud pressed pat sligtlyt ack

the plant specinen to the paper wth Bner s due. Student s can mix gl ue and wat er

together inashdlowvcotaner, then gy wthasnall pan brush Think spaingy, *

there is no need to coat the ertire back of the plat wth gue. Re-cut clear cot at
paper sligtly larger then the pat axd carefuly pdace it over the pant.
4 Write the infornation fromthe plant det a sheet next to the plant. Gheck the dat a
sheet beforehand for spelling accuracy.
Leave the front section far the cover.
6 Ruchasnall hdetoinsert aribbon or pece of yarnto tie the fin shed
gui de toget her .

o1

EVAL UATI ON

Student s wll be eval uated on conpl eted plant dat a sheet s patidpaion

inclass dscussions, patidpationingou wrk, ad creationd afidd gude o native
pats

POTENTI AL RESOURCES

htt p: // v nor t hnason. wednet . edu/ HMHSonl i ne/ student _gal | ery/firel/c...

htp// pi ctures. di scovery. comtdppages/ w | dfi re/ teacher/1 essonl. htnh

Htp// hori zon. nnsu. edw/ dd /pl tca [ guide. htnh. http://bid ogy. ari zona. edu/ sci conry | es-
sons2/ Bar ber / PCDFor m ht m

@llecting and Preserving Hant s by Rith B (Aford) McFarl ane Dover Edition 1994
| SBN  0-486- 28281- 3

Botany ina Day by Thonas J. Hpel 4th Eition | SBN 1-892784- 07- 6

Howering Hant s of the Sout hwestern Wodl ands by Teral ene Foxx and Dorot hy
Hoard 1995 | SBN 0-9645703- 1-9.
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EXTENSI ON ACTIM Tl ES

\ :“:‘1 Invite speakers, such as the county extension agent, local nursery stdf, naster
gardeners, and horticulture expert s to share infornation wth student s

2 CQeate a herbariumfor your schod. The purpose of a herbariumis to preserve
speci nens and share wth others. Herbariuns can be placed in a very visible place
inthe schod o ficg libray, a cddeaia

3 Students can divide the preserved plant s according to a category (e.g habit 4,
nedi cinal or dye use, food, or woody, herbaceous, etc.) In cooperative groups they
can create a present ation about their dat goup. They can do a puppet show, an
overhead present ation, or a conputer present &im

4 Research non-native invasive plant species on both disturbed and
und sturbed sites.

LESSONPLAN

5 Ate student s have idetified pat s onthe fidd trip have themchoose a favarite
speci es whi ch they can research in greater depth.

L_ﬁ
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6 For ascience far prgect study forest fire succession of pat s ldatify df feret
species of patsdter aforest fire has occurred by counting the nuntrers of each
speci es and neasuring them D scover what dif ferent species wll grow back, what
area grons the nost diverse range of plants, and which areas have the nost
gonh overdl.

7 Look a plants ona north-facing sl ope and a south-facing sl ope and natice the dif -
ference.

8 Examine plants having df ferent adaptive strategies for recovery and regenerati on
a df feret st ages of the successiona process and in dif ferent conmunities on a
year - by-year basis.

9 Have students comileadass list o dl thetypes o pats they dscover inthe
field CGnpaethelist wththe list deve goed by student s in previaus years.
a Wa platswvere foudindl the years?
b. Wat plants are newthis year?
C. Wiat plant s dropped of f threlig? Any i deas why?
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10 Adopt-a-tree Opserve atree for a fewnonths to see and docunent how it
changes through the tine you are watching it. Choose a deci duous tree and
sketch it four tines during the year. Visit thetree o ten to observe howit is chang- g2
irg The intent of this exercise is to have the student s observe how pl ant s change
over tine, and to observe the nuances of the various st ages
o producing leaves, floners, and ather features if appicade

11 Mbre advanced student s can nake their oan dichotonous key for their field guide.
The key which they create can be placed at the beginning of the guide and used
tohdpidetify aher gatsinthefidd

12 Invite younger students for a nature val k and have the d der student s
show the children howto use the hone-nade field guides for identifying
locd pats

13 Via online conmuni cations, student s can conpare the types of veget ation foud in
their area to wat student s fromather schods find This can | ead to nany possi -
bl e research questions. For inst ance, student sindfferent |ocations could conpare
the e fect o laitude logtude topsol, depth, sol noisture o dtitude on the veg-
@ ation of ther respective aress.
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14 Student s nght enjoy | earning about howvarious plant s are used in nedicine, as
food ad fiber, or by widaninals, or howNitive Awricans or other cutures uti -
lizdpdats The creation of a field guide can be a springboard for nany et hnob-
dancd exqpoaios.

15 Qeate a bulletin board showng pl ant species fromaround the Lhited Staes.
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DEVELOPI NG A FOREST MANAGEMENT PLAN: MANAGI NG THE | MPACT OF
- WLDFI RE ON COVWUNI TI ES AND ECOSYSTEMS

FOCUS QUESTI ON
Wat can forest nanagers do to inprove forest heal th and reduce the risk
o widire?

OVERVI EW OF LESSON PLAN

Inthis lesson student s wll synthesize dl the infornation gathered in the previous | es-
sons to devel op a forest nanagenent plan. Student s wll use red det a fromthe Los
A anos area to anal yze forest conditions and develop a plan to restore and naint an
ecosystemhealth. This activity wll sinulate the deci si onnaki ng process and devel op
avareness of the debates and i ssues invol ved in forest-nanagenent deci Si ons.

SUGGESTED TI ME ALL OWANCE: 4 hours
L OCATI ON: d assroom
SUBJECT AREAS: Language Ats, Scid Studies, Sience, Mth, Technol ogy

STUDENT OBJECTI VES

Student s wll:
Bval uate infornati on froma range of resources and suggest a forest nanage-
nent plan to support a given probl em
Uilize previous dat a cd lected in the fied and cd lect newdat a
Thrk criticaly add logca ly about the rd aiaonships between evi dence and expl a-
nations, constructing and anal yzing alternative expl anations, and conmuni cating
scientific argunent s
Wik cdlaborativey in snall groups

VOCABUL ARY
Forest Managenent H an
Resource Assessnent

MATERI ALS AND RESOURCES
Heddjormds
Rcils
Forest Managenent H an \WWrksheet
Resour ce Assessnent wor ksheet s and naps
Gonput ers
Internet Gnnection (optiona)

PROCEDURE

1 Four resource assessnents are provided. Dvide student s i nto nanagenent teans
o fromthree to six students. DOstribute the Forest Minagenent H an Wr ksheet
and Resource Assessnent for four areas. (Qass discussions wll be nore engagi ng
if two teans of student s work fromthe sane resource assessnent and student s
can conpare the two approaches to the sane probl em
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Expantostudent s that they wil devel op a forest nanagenent plan that will est ab-
lish a franework that restores and nai nt ai ns ecosystemhealth in a fire-adapt ed
ecosystem Brai nstormways in which this can be acconplished. Revi ew nanage-
nent strateges like farest thiming, prescribed fire, pre-commercial thiming, |og-
gng, and other idess.

3 Rviewthe guidelines for a forest nanagenent plan. Student s shoul d under st and
that they need to cdlect dat a fromthe Resource Assessnent, and use that dat ato
dtermre if thar stand is healthy or if it needs nanagenent .

ki ng the resource assessment and nap, have student s fill inthe Forest
Managenent Pl an Wrksheet. Student s shoul d sunmarize the infornation on the
background of the forest and its history fromthe resource assessnent. Next, stu-
dent s shoul d sunmari ze the current conditions of their forest st and. Howdoes this
conmpae wth conditions that ve cosider toillustraie hedthy st ands of ponder osa
pi ne?

Z
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5 Student shoul d research nethods of forest nanagenent on the Internet and in the
lirary. Each group shoul d deci de whi ch nethod or conbi nati on of nethods woul d
work best on their forest st and.

L_ﬁ
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6 Ater students have produced their Forest Minagenent Han, they wll nake a
present aionto the dass.

EVAL UATI ON
Student s wll be eva uated on patidpation in class d scussions, and conpl etion of the
Forest Minagenent H an.

EXTENSI ON ACTIVI TY
Student s nay vant to present their ideas at a conmunity neeting, or publish their
Forest Managenent Han in the | ocal newspaper or website.
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GuU DELI NES FOR DEVELOPI NG A FOREST MANAGEMENT PLAN

Adopted from The Forest Minagenent Han by the School of Forest Resource and onservati on,
Uiversity of Hoida

Aforest nanagenent plan is a specific gudeline for the vay a stad o the farest is
nanaged. The plan has a definite goal for the forest, and det a@ls aseries o ativities S§
thet vill t ake place in order to neet that objective. In essence, a nanagenent plan K-a
wll guide you fromvhere you are to were you vant to be. Inthis lesson, you wll be :
g ven a resource assessnent of the current conditions of a forest. You wll determne
if the forest is unhedthy and if it can be inproved by specific trestnent s

The infornation in your nanagenent plan should be sinple, but wth enough det al to
be useful . Mst nanagenent plans are designed to be reviewed every five to ten
years, wth adj ustnent s nade to accommodat e the continual | y changi ng envi ronnent
(fromfire and bugs to | andower o ectives) that is part of the natural resource nan-
agenent .

Prts of a Minagenent H an

A ¢ atenent of objectives

A sumary of the forest |ocation and history

A resource assessnent that sunmarizes current conditions
Mnagenent reconmendati ons to reach the obj ectives

M activity schedul e of wat wll be done and wen
Adescription o wet the farest wil lok likeinthe fuue
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1 Statenent of Qp ectives
M ogectiveis adesired ouwcone or future condition for your forest. Your ojective
wll betorestore hedthy and fire safe conditions in the forest by chang ng current
conditions to nore cl osely natch those of the pad.

2 Poperty Location and Hstory
Your nanagenent plan shoul d i ncl ude a description of your land t aken fromthe
resource assessnent and nap that you wll be given. It should include a brief sum
nary of the nanagenent history of your forest. Has it been cleared for recreati on?
Is there evidence of any other uses inthe past? This infornation will g ve you sone
idea of yor lad s potential and nay give you clues about what can be done wth
it

3 Sumary of the Resource Assessmnent
Usi ng the resource assessnent, provide your plan wth descriptive infornation
about the natural resources on your land. It nay include inffornation such as st and
types (e.g., domnant species, ages, understory), other veget ati on conmuniti es,
sols, vater bodes, histaicd features, wldife uses, ad recreational opportunities.
Sunmar i ze everything you know about your forest.

4 Managenent Recommendat i ons
Based on the resource assessnent and your specific objectives, nake reconmen-
detios for the etire stand of forest. Reconmendations shoul d outline a general
set of treatnents or operations to be done over along term wth a
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di scussion of the expected result s of each nanagenent action. General reconmen-

- dations should be suppl enented wth specific reconmendations, which are usually

W desigated for five-to-ten year bocks of tine Specific reconmendati ons nay incl ude

LESSONPLAN

Vist

the forest regeneration nethod(s) to use, were to plant widife food plat's, when and
where to burn, and which areas to renove trees.

5 Activity Shedul e
Geate an activity schedul e that tells when each reconmended treatnent wll t ake
pdace Tell what you expect to acconplish wth each treatnent and why it is being
dore a a specific tine.

6 Qnclusion: The Future Forest
Describe wat your forest will look like wen treatnent is done, in one year o te
treatnent, in5years af ter treatnent, and 50 years af ter treatnernt.

POTENTI AL RESOURCES
http: //waw. sfrc. ufl . edu/ Extensi o/ f fws/ np. ht m
http: //waw. eri . nau. edu
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FOREST MANAGEMENT PLAN WORKSHEET

Dat e:

Nanes of Team Menber s:

Locati on of Forest Stand:

Property Location and Hstory:

0p
—
C
O
M
Z
—
N
T
M
M
—

Sunmary of the Resource Assessnent:

(pj ectives of the Forest Minagenent H an:

Managenent Reconmendati ons for the Forest Stand:

Activity Shedul e for Forest Minagenent :

@nclusion: Wat wll the Forest Stand Look Like at Oe, FHve and Fifty Years inthe
Future?
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RESOURCE ASSESSMENT. RENDI JA CANYON

37 acres

Apa study inthe forest area found that 100 percent of the trees were ponderosa
pre The tree density averaged 730 trees per acre. The average di aneter breast
height of the trees vas 10 cm Oy 10 large trees per acre are found on the site.
Mist of the trees formthick st ands. The o der trees are found in clunps o 3to6
tress. The snall trees are dl about 20 feet high The large trees are up to 80 feet t dl.

In the understory, the average nunber of species was 2. The ground is covered wth
athick layer of pine need es. Hant cover averages about 20%caf the ground. Thistle
and cheat grass are conmon.

The forest is on the south slope of a canyon that runs out of the Jenez Mbunt ars.
The canyon is about 300 feet deep. The canyon val|s are steep, but the forest sits on
aflat spat above the canyon bottom A streamchannel is at the canyon bottom but
vater flows in the channel only about 12 days a year. The forest is next to a recre-
ationa tral that is used by hikers, rumers, horseback riders, nout an bikers, and
nat orcycl e riders.
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A lesst oe achedagcd siteiswthn 20 fegt of the farest. It isanddvillage that
was occupi ed around 1400. (he-quarter mle downstreamis a field froma honest ead
that was used around 1920. An old road runs up the canyon bottom

Two endangered species are found in the canyon. Spated ods liveinthe dd st and-
ing dead trees. Reregrine fal cons nest in the canyon val | s.

Houses are found on the nesa south of the forest. The houses are about one-quarter
mle anay.
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RESOURCE ASSESSMENT. BAY 0 CANYON

03 acres

Apa study inthe forest area found that 80 percent of the trees were ponderosa pine
and 20 percent were Ganiel oak. The tree density averaged 510 trees per acre. The
average dianeter breast height of the trees was 50 cm but sone trees were 75 cmin
di aneter . Aoout 25 percent of the trees were big trees. Sone of the trees formthick
g¢ands. The ol der trees are found in clunps of 3to6tress. The trees varied in size
fran3feat tdl todfex tdl. The large trees are 100 feet high or nore.

In the understory, the average nunter of species was 10. The ground is covered wth
athcklayer o tall grasses. Hant cover averages about 80%of the ground. Lot sd
dead wood is |ying on the ground.

The forest is on the bottomof a wde canyon that runs out of the Jenez Munt anrs.
The canyon is about 300 feet deep. The canyon walls are steep, but the canyon bot -
tomis about one-quarter mle wde. Astreamchannel is at the canyon bottom but
vater flows in the channel only about 12 days a year. The forest is next to a recre-
ational tral that is used by hikers, runers, horseback riders, and nount an bikers.

Qe lage achedogcd siteiswthnamle o foest. It isanddvillage that ves
occupi ed around 1400. A1 ol d road runs up the canyon bottom

Two endangered species are found in the canyon. Spated ods liveinthe dd st and-
ing dead trees. Reregrine fal cons nest in the canyon val | s.

Houses are found on the nesas north and south of the forest. The houses are about
one-quarter mle anay. My trees are found on the north sl ope of the canyon near
the houses. Afire behavior study found that under dry conditions afire st at inthe
canyon bottomwoul d spread at a rate of 3,000 feet per hour. Such a fire wou d reach
out of the canyon in 15 mnutes.
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RESOURCE ASSESSMENT. QUEMAZON MESA

64 acres

Apa study inthe forest area found that 95 percent of the trees were ponderosa pine
and 5 percent of the trees were aspen. The tree density averaged 660 trees per acre.
The average dianeter breast height of the trees wvas 15 cm About 20 large trees per
acre are found on the site. Mst of the trees fomthick st ands. The o der trees are
found in clunps o 3to6tress. The snall trees range from10 to 40 feet high. The
large trees ae up to & feet t dl.

Inthe understory, the average nunber of species was 6. The ground is covered wth
athick layer of pine needes. Gasses up to 2 feet high cover about 20 percent of the
ground. Taa plant cover averages about 60%o0f the ground. Thistle and cheat grass
are cormon.
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The forest is on a long nesa that extends east fromthe Jenez Munt ars. The nesa
is about 400 feet above the surroundi ng canyons. The canyon walls are steep, but the
faet gtsonfla goud The forest hes arecreatiod tral thet is used by hikers, run-
ners, and nount anhkes Thetrail isanddroadthat runs up the nesa

Two endangered species are found near the nesa. Spated ods liveinthe dd st and-
ing dead trees. Reregrine fa cons nest in the canyon vall s.

Houses are found on the flat ground northeast of the forest. The houses are about
one-quarter mle anay. In spring, the wnd usually bl ons fromthe southwest. A fire
behavi or study found that under dry conditions afire start in the canyon bottomwoul d
spread at arate of 3,000 feet per howr. Such a fire would reach the houses near the
nesa in 15 mnutes.
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RESOURCE ASSESSMENT. M TCHELL TRAI LHEAD

47 acres

Apa study inthe forest area found that 100 percent of the trees were ponderosa
pre The tree density averaged 540 trees per acre. The average di aneter breast
height of the trees vas 10 cm Oy 10 large trees per acre are found on the site.
Mist of the trees formthick st ands. The o der trees are found in clunps o 3to6
tress. The snal |l trees range from10 to 40 feet high. The large trees are up to 80 feet
tal.

In the understory, the average nuner of species was 4. The ground is covered wth
athick layer of pine need es. Hant cover averages about 20%of the ground. Thistles
and cheat grass are conmon.

The forest is on the south slope facing Los A anos. The nearby canyon i s about 100
feet deep. The canyon vl ls are steep, but the forest sits onafla spot above the
canyon bottom The forest is next to arecreatiod tral that is used by hkers, run-
ners, horseback riders, nount an bikers, and natorcycle riders.

Two endangered species are found near the nesa. Spated ods liveinthe dd st and-
ing dead trees. Reregrine fa cons nest in the canyon vall s.

Houses are found on the flat ground right on the edge of the forest. In sone cases,
the forest canopy extends right up to the houses.
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~ BE PREPARED: CREATING A DEFENSI BLE SPACE

" FOCUS QUESTI ON

Wiat is defensible space and can it hel p save a house wen a wldfire strikes?

OVERVI EW OF LESSON PLAN

Inthis lesson student s Wil learnthe principa s o creating an ef fective defensibl e
space around their hone and property. They wll learn the definition of defesible
space and brainstormideas on howit is created. Wing firesafe guddines they wil
plan and create a fire-wse | andscape design that wll help protect their hone from
wildires.

SUGGESTED TI ME ALL OWANCE
4 hours cl assroom
2 hours honmewor k

SUBJECTS: Sience, Language Ats, Mih At

STUDENT OBJECTI VES
St udent s wll:
D scuss the neaning of defensi bl e space.
Compare hones that have reduced the risk fromwl dfire and those that have not.
Li st ways they can HELP praotect their hone fromwl dfires.
Devel op a WIdad Fre Hoizard Sverity Assessnent Form
Ran a firewse | andscape design that wll neet the needs of their hone and

property.

VOCABUL ARY

Def ensi bl e space
Renoval

Reduct i on

Repl acenent

Veget aim

Ladder Fuel s
Qontoust i bl e Debri s
Separaion d st ance
Thuntonai | sket ch

TEACHER BACKGROUND | NFORMATI ON

Reople wo live in highrisk widfire areas are faced wth the growng concern that a
wldfire coul d danage or destroy their hone and property. Bvery year nany famlies

| ose their hones and possessions to wldfire. These | osses can be minimzed if hone-
owers t ake a pro-active approach to hone safety. Wien honeowners t ake the tine
to becone avare of appropriate safety neasures and put forth the ef fort to i npl enent
those neasures, they of ten gealy imroe the dility o fire figters to praect thar
hones, and wll reduce their vudneradility to the destructive farces of fire
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LESSONPLAN

Vist

Defensibl e space is one of the prinary determinant s o a structure s dility to suvive

- awldire The goal of creating defensible space is to devel op a | andscape that pro-
-“vides an opportunity for firefighters to defend a structure agai nst fire. Vien grasses,

brush, trees, and other conmon forest fuels are renoved, reduced, or nodified in a
yad afire sintensity or nearness to a structure decrease. That Situation provides a
space for firefigters to bettle the blaze Dfersible space is not a guarantee that a
structure wll survive ot it o ten increases the chances of pratection fromwl dfire.

MATERI ALS

Heddjorrds

Sratch paper 9x12
linch gid gaph paper 3426 (cut in half)
Riers

Raxcils

Ak pear|l erasers

@l ored pecils

Frisnacad or waterca or pencils (optiond)
Sarpedtrafine narkers

Tag board

Ti ner

Hrewse | andscapi ng checkl i st

PROCEDURES

War m Up

Show an exanpl e of a typical house before defensi bl e space neasures have

been applied Ask students to list potentialy flamable nateria s. Wiat are sone
neasures that could be t aken to protect this hone fromwldfire? Are sone homeown-
esrdut ant to nake changes that could reduce the threat of widfire? Vidy?

Next showa picture of a hone that has reduced the risk fromwl dfire by using defen-
sid e space neasures. WMat dif ferences do you see inthe two pictures? If awldfire
cane through your nei ghborhood, coul d your house survive on its own?

G oup O scussion on Defensi bl e Space

Write the defintion o defensid e space on the chal kboard. (Defensibl e space is an
area around a structure where fuel s and veget ation are treated, cleared or reduced to
slowthe spread of widfire tonards the structure and to provide a space far firdfigters
to vark).

Strategy: Thi nk-Pair-Share

Instruct student sta Think of three ways that you can reduce fire risk around

your hone. Take a minute to alowyour thought stoflon Ater amnue o silet tine
par df wth the person next to you and tell each other your ideas and thought s A te
another mnute tell student s you wll be asking sone of themto share your ideas wth
the ertire dass.
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For the first mnue youwll THNKindividual and silent think tine
For the next two mnutes you will be pat o a PARd scussion wth
your partner

Lastly sone wll SHARE ideas cl ass di scussion

VARI ATION Think Pair Wite or Think Wite Rar

Strategy. Brai nstorning

Geating atruy defensibl e space requires that honeowners naintan their wade
property. Vidat are sone ways that property owers can reduce the risk of wldfire?
Devel op and post a working list that can be added to during the unit.

1 Hand out a copy of the firewse | andscaping checklist. Ask student s to read over
the list and note the itens that are aready there. Dscuss the cotent sd thelid.

2 Students will work inteans of 4 to devel op a risk assessnent form Viat are the
nost hazardous / troudl esone issues a firefighter would identify intrying to protect

a property?
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3 Reviewthe professional Widad Hre Assessnent Formthat is of ten used for pro-
fessional assessnent s. Wat hazards did you catch? Wich did you mss? Hw
mght you customze your form(having seen the professional one) to get a find
assessnert tod ?

4 As a honewvork assi gnnent each student wll take the formhone and assess their
own hone and property and discuss wth their parent s what can be done to
inprove their risk of wldfire danage.

5 Student s can then design a defensi bl e space plan for their hone (see bel ow.

PROCEDURE FOR DEFENSI BLE SPACE DESI GN
1 Inthar fiddjourds studet swil list dl the sgs they need to t ake to reduce the
risk of wldfire danage to their hone and property.

2 Beginning wth scratch paper they wll construct a thuntnail sketch of their hone
and devel op a defensi bl e space | andscape. (Thunionai | sketches are very qui ck,
| oose drawngs. Sonetines they look a little nessy but they help wth the planning
of the design wthout having to worry about naki ng mist akes. ) (It hdps to have
student s work fromphotographs of their hones; using front, side, and back vievs.)
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3 Ate caefu edtingd theroughdaft pan, studet s are ready to drawtheir design
' on graph paper. Stress that they ligtly dravwere they vat things to go ad fill in
the det dlslaa. Gl or should be added spaingy & ter the designis conpl ete.
Mrkers are not recormended as they bl eed through the paper. Alid d a lest
five or nore changes shoul d be typed and att ached to the finished prgect.

Z

i 4 Gue the finished graph pgoer tot ag board for support and | amnat e

o if desired

CZ) 5 Sarethe finished prgect s wththe class ad dspay inasutalelocaion

p)

@p)] EVAL UATI ON

LLI Student s wll be eval uated on patidpation in class di scussi ons, group work, conpl et -

1 ed def ensi bl e space designs, and i nforned present aias.

o EXTENSI ON ACTIM TI ES

é :E Write an essay on how you can increase community comrmtnent and patidpation
= regarding defensi bl e space.

Design an exhibit such as Wio Wat s to be a Widire Srviva?

Desi gn a defensi bl e space plan for your nei ghbor .

Invite a local builder to the classroomand di scuss firewse constructi on net hods
used.

Desi gn a new house w th reconmended def ensi bl e space suggesti ons.

Present student designs at a local conmunity firewse neeting.

nduct a survey wth conmunity nenbers. Address these questions: Wat did you
know about the history and health of your forest s? Wat did you know about the risk
of wildfire? Mat did you know about fuel/hazard nitigation? How coul d | and and
resource nanagers and other of ficials better conmunicate wth the pudic? Hld a
pudl i c neeting and share the result s

POTENTI AL RESOURCES:
http://waw. firesafei dyl | wld. org/firesaf eneb/ def ensi bl eSpace/ stepl/dist...
http: //waw. usf a. f ema. gov/ saf et y/ | andscape. ht m

http://waw. firewse. org
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Be Prepared: GQeating a Defensi bl e Space
Assessnent Questi ons

Conpr ehensi ve Paragraph: List three or four things a person can do that wll nake
you house safer fromwldfire. Then wite a short explanation of wy your list wil
vor k.

Mat chi ng:

Def ensi bl e space a fuds that provide verticd continuty between the sur -
face fuds and crom fuds inaforest st and, thus
contributing to the ease of torching and croming.

Renoval b. itens that catch fire and burn easily; flamabl e

Reducti on c dimmating etire pats paticdarly tress ad
shrubs, froma site.

Repl acenent d clearing anay plant pats, such as branches or
leaves. An exanpl e woul d be pruni ng dead wood
froma shrub.

Ladder Fuel s e what you do when you substitute a | ess flammabl e
plant for a nore hazardous type of veget &in

Qontoust i bl e Debri s f an area around a structure where fuel s and veget a
tion are treated, cleared or reduced to slowthe
spread of widfire

True or Fal se
1 Geatingatruy defensibl e space requires that honeowners naintan an area o a
leest 15ft. fromthe house.
a True b. Fdse

2 Renoving or reduci ng grasses, brush and trees fromnear a structure wll always
keep a hone from burni ng.
a True b. Fdse

Mil tiple Ghoice:
Wt is the prinary way of saving a structure fromw| dfire?

a creating defensib e space h irgt all roomextingui shers

c. codt therod wthafireret ardant part d. renove all crowming fuds
Gniousti bl e debris incl udes which of the fo | owng?

a dddylins b. newy planted shrubs

C. cedar shing es on the house d dl o the aove

Wichd thefdlowngis nt an ef fective nethod of creating defensi bl e space?
a renoval of veget din b. reduci ng veget aion

C. replacing veget aion d repanting veget &in
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BE PREPARED: CREATI NG A DEFENSI BLE SPACE
ASSESSMENT TEACHER MASTER SHEET

Conpr ehensi ve Paragraph: List three or four things a person can do that wll nake
you house safer fromwldfire. Then wite a short explanation of wy your list wil
vor k.

Becomng aware of dangers through educati on.

Repl aci ng and repl anting veget @i
Renovi ng, reducing, or nodi fyi ng | andscape.

Mat chi ng:

Defensi bl e space f
Renoval ¢
Reduction d

Repl acenent e
Ladder fuds a

Gnbustibl e debris b

True or Fal se:
1 Geatingatruy defensibl e space requires that honeowners naintan an area o a
leest 15ft. fromthe house. Fal se

2 Renoving or reduci ng grasses, brush and trees fromnear a structure wll always
keep a hone fromburning. Fal se

Miltiple Ghoice:

Wit is the prinary way of saving a structure fromw| dfire?
a creating defensibl e space

Gnfousti bl e debris incl udes which of the fdlowng?
d dl o the dove

Wichd thefdlowngis nt an ef fective nethod of creating defensi bl e space?
c. replacing veget aion
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