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Restoring Native Plants
Kanab High School with Grand Staircase
Escalante National Monument, UT

Project Synopsis

Students in Barbara Warner’s high school Ecology Class at
Kanab High (Kanab, Utah) worked at Grand Staircase
Escalante National Monument, (1,880,461 acre park in Utah).
Students removed invasive plants by weeding, noted the
location and frequency of native winterfat plants using GPS/
GIS devices, collected seeds from those plants, grew them

in their school greenhouse, transplanted seedlings in places
where non-native plants had been removed, and monitored
their viability for several years. The purpose of the project was
to remove and replace introduced plant species that crowd
out a particular native plant (winterfat) which is essential for
wildlife survival in this ecosystem.

Adapting the Project for Replication

The original project took place in southwest Utah and
centered on plant and animal species of that area. To replicate
the project elsewhere, the protocols and equipment could be
used without modification, but the particular invasive,
non-native species to be removed, as well as the native
species to be replanted, should be determined according to
local conditions.

Native Plant Restoration LITE

A quick and easy version of the project could be accomplished
without a greenhouse, GPS devices, nor any other special
equipment. Instead of making a frequency frame from an
angle iron and rods, substitute a hula hoop, an empty picture
frame, or a length of string equal to the perimeter of the
desired-size square.* Instead of a greenhouse, start seeds in
the classroom in cups or paper funnels (for long root growth),
using natural light. In lieu of GPS devices, stake a starting
point and use a compass and tape measure or pacing to set up
a transect (baseline) with offsets to the right and left at

certain intervals. For an even simpler project, make seed balls
by mixing one part soaked native seeds, one part (red
powdered) clay and two parts moist soil or compost; roll into
balls; drop in areas that need revegetation; flag locations; and
monitor viability (or practice “guerilla gardening” by
slingshotting seed balls randomly).

Correlation to NGSS

NGSS2-ESS 2-1

NGSS MS-LS2-1,4 Matter and Energy

NGSS HS- LS2-2,6,7 Interdependent Relationships

Supplies and Equipment
(Per class)

Greenhouse or indoor location for starting
seedlings

Soil mixes (for growth comparison)

Seeds (saved from native plants)

(Per team of 2-4 students)

Weeding hand tool(s)
Planting trowel(s)
Orange or yellow spray paint
Hand held GPS device
Topographic maps of study area
Metric Tape Measure (20 — 70m)
Transect stake (18” rebar)
Flagging tape
Hammer
Compass
GPS instructions (geocache mode)
Frequency Method instructions
Native vegetation report forms
o Study Location/Data Form
o Site Frequency Form
o Nested Frequency Form
Frequency Frame
o Made with angle iron, per included
directions
Examples of student work
Smartphone or tablet computer + free apps for
plant i.d.: optional
o What’s Invasive
o LeafSnap
Web sites for posting project-specific field
guides
o UGA:S Discover Life
o Project Noah particular invasive,
non-native species to be removed,
as well as the native species to be
replanted, should be determined
according to local conditions.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License.

Captain Planet Foundation « 133 Luckie Street Atlanta, GA 30303 « 404-522-4270 « www.captainplanetfoundation.org 1


http://www.captainplanetfoundation.org

Procedures
Project Planning

1.

Students research and conduct field investigations to
choose one or more non-native, invasive plant species to
remove and a specific native plant to replace it.

Obtain permission to work on (public or private) land.
Arrange for travel logistics and parental permission, if
field work is off-campus. Note that the time of year for
seed collection will vary depending on the target species.

Project Preparation for Students

3.

Gain proficiency in identifying non-native plant(s) to be
removed. Local land managers, field scientists, and
master gardeners are sources of information on local spe
cies, but free smartphone apps such as Alien Invader can
help identify non-natives; LeafSnap can instantly identify
some plants from uploaded photos; and online field guides
can help identify plants with taxonomic keys.

Practice using GPS devices in geocache mode with UTM
settings.

(See included directions for use of a typical GPS device).
Compare location indicated on GPS device to same
location on a topo map and actual location on the ground,
for deeper understanding of how they relate to each other.
(Complete GSENM Student Explorations Unit 2: “Route
Finding in the Land of Hoodoos...” and “How to Read a
Topo Map”).

Practice using a compass to lay out a transect (a baseline
that extends in any direction from a stake) and traveling
perpendicular to it, in either direction.

Measure each student’s pace length and practice
estimating distances by pace, if long measuring tapes are
not available for each team.

Make a preliminary visit to the project site. Determine
dimensions of the frequency frame based on whatever size
is necessary to be able to find the targeted vegetation

with 20% - 80% frequency.

Build or fashion a frequency frame, based on the size
determined by preliminary site visit. (Typically, sizes range
from 20 sq cm to 70 sq cm).

Conducting the Project
10. Students will travel to the project site and map the

location of the targeted native plant species in frequency

The Value of Native Plant Restoration Projects
Non-native plant species, which may have been
intentionally introduced or have traveled away
from their places of origin inadvertently, are
considered invasive when they aggressively
out-compete and replace local native plants.
This typically happens because of a lack of
predators in the new setting. Since plants
provide food and shelter for animals,
displacing native plants deprives native wildlife
of their habitat, as well. Native plant restoration
is the first step in habitat restoration.

Project Partners

Captain Planet Foundation

Kanab High School

Roger Cole

Wade Parsons

Grand Staircase — Escalante National
Monument (GSENM)

Grand Staircase — Escalante Partners
Bureau of Public Lands

This American Land

This American Land is an original

conservation newsmagazine series on public
television stations nationwide. Opening
windows to our country’s amazing natural
heritage, the show reports engaging stories on
America’s landscapes, water, and wildlife, taking
viewers to the front line of conservation, science
and outdoor adventure with stories that inform
and entertain.

This American Land is produced by
Environmental New Trust (ENT), a non-profit
news venture which has produced and
distributed hundres of envrionmental news
stories for an international broadcast and
Internet audience since 2004, ENT was founded
by award winning television correspondent
Gary Strieker, who reported for 20 years with
CNN as a bureau chief and international
environment correspondent. Gary is the
executive producer of This American Land.
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frames along a transect (baseline) and quadrats to right and left, recording results.
(See “Frequency Methods”).

11. During the same site visit, students will remove non-native plants from selected planting sites by weeding
(manually removing by the roots).

12. Also at the same site visit, students will find and collect seeds from the targeted native plant species, taking
care not to damage the parent plants.

13. Back in the classroom, students follow seed saving protocols to germinate seeds and grow seedlings near a
window or in a greenhouse. (Students will research the targeted native species to determine whether seeds
require soaking, scarification, or certain temperatures for best results). Collect data on % of seeds germinated
and compare seed viability in different soil mixes.

14. Transplant seedlings at the selected planting sites, flag the locations, and monitor plant viability over time.

*Note in the case of string used for frequency frames: Perimeters of the same length can enclose areas of different
sizes. For instance, a 16’ long string could be arranged in a rectangle (say: 7 ft long x 1 ft wide for an area of 7 sf)
or in a square (4’ long x 4’ wide for an area of 16 sf). Be clear about directions, for consistency in measurements
among student teams.

Debriefing

Organisms are not randomly sprinkled around the earth but have adapted over generations, in conjunction with
other plants and animals, to be suited to a particular place and its soils, climate, precipitation, terrain and
drainage. Human impacts, including clearing and development of land, building roads that fragment habitats,
removing or introducing species of plants or animals, degrading water quality, etc., change the potential of the
land to support native plants and animals.

Non-native plants and animals present because they have been introduced by humans, or because the abiotic
elements of the ecosystem have been altered by humans, may out-compete native species for limited resources
(space, water, food, sunlight) due to lack of predators or other limiting factors they would typically face in their
native environment.

Extensions

Opportunities for Student Research

Students may want to research topics related to the project, such as which plant species are native to the area;
how non-native, invasive species change ecosystems; how human impact (such as hunting, grazing,
development, clearing, fragmenting habitat, water usage, pollution, land management that favors certain species,
etc.) changes the plant and animal species in the ecosystem; the relationship between changes in plant species
and changes in animal species; how the abundance or shortage of resources affects plant and animal populations;
and how a change in the population size of a keystone species can have a cascading effect felt throughout the
ecosystem.
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recording results
http://www.wy.blm.gov/jio-papo/papo/reclamation/FrequencyMethod.pdf   
http://www.ext.colostate.edu/pubs/garden/07602.html

Opportunities for Student-Directed Inquiry Investigations

Students may design and conduct experiments or “fair tests” to determine which type of soil mix produces the
most viable seedlings; which planting technique results in the highest transplant survival rate; which removal
technique is most effective in discouraging non-native species from re-establishing; or other topics.

Additional Native Plant Restoration Projects to Consider

Stream Shading and Bank Stabilization

Land that has been cleared for farming or development often has no vegetation left along creeks and streams. As
a consequence, there is a loss of riparian (river and riverside) habitat, affecting wildlife species on the land and
in the water. Many fish species require overhanging shade so water temperatures do not get too hot, and animals
that live along waterways require particular plants for food and shelter. Although erosion also happens naturally
and does not require mitigation, human-made clearing of stream banks exacerbates erosion resulting in loss of
habitat and siltation of waterways.

Streambank stabilization and restoration of native riparian habitat are valuable and important projects for
students to undertake, because these project restore native habitat. Native plant species can be grown from seed
and transplanted, or grown from cuttings of species such as black willow, alder or cottonwood and planted dur-
ing the dormant season.

Correlation to Next Gen Science Standards

NGSS MS-LS2-1h2 Matter and Energy
Analyze and interpret data to provide evidence for the effects of resource availability on organisms and
populations in an ecosystem.

NGSS HS LS2-6

Evaluate claims, evidence and reasoning that the complex interactions in ecosystems maintain relatively
consistent numbers and types of organisms in stable conditions, but changing conditions may result in a new
ecosystem.

Technology Integration

GPS technology allows students to record precise locations of native plants, so they can observe the same areas
over time to determine if the removal of non-native plants and replacement with native species is effective. A
hand-held GPS-GIS device such as the one used by students in this project, is available for approximately $100.
A class can be well equipped for $1500 (assuming one device per pair of students). Native plant restoration
projects can also incorporate use of smartphone / tablet apps including online field guides to help students
correctly identify species. Students can create their own project-specific online field guides using Project Noah or
UGA’s Discover Life.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License.
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Links

Route Finding in the Land of Hoodoos (Grand Staircase Escalante National Monument)
http://www.gsenmschool.org/Landscape/Unit_02/

How to Read a Topo Map
http://www.gsenmschool.org/Landscape/Unit_02/

Frequency Methods (Bureau of Land Management)
http://www.wy.blm.gov/jio-papo/papo/reclamation/FrequencyMethod.pdf
Native Plant Project Site Data (use clean copy you created instead of this): recording results

Seed Saving directions
http://www.ext.colostate.edu/pubs/garden/07602.html

Project Noah - for creating a student data collection project
http://www.projectnoah.org/

UGA’s Discover Life Identification Guides
http://www.discoverlife.org/nh/tx/

UGA’s Discover Life: How to Make Your Own Field Guide
http://www.discoverlife.org/mp/20q

Leaf Snap app for identifying plants from uploaded photos
http://leatsnap.com/

What’s Invasive? app for identifying and collecting data on invasive species of plants and animals
http://whatsinvasive.com/

This American Land
http://www.thisamericanland.org/

This American Land Season One episodes
http://www.thisamericanland.org/Episodes/season-two_copy

This American Land Season Two episodes
http://www.thisamericanland.org/Episodes/season-two
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Stage 1 — Identify specific objectives.
* Objective 1: Identify areas where winterfat needs to be reestablished.
* Objective 2: Collect seeds from winterfat plants in identified areas with
care NOT to destroy seed sources.
* Objective 3: Propagate winterfat seeds in the KHS greenhouse
* Objective 4: Transplant seedlings to area identified for revegetation
* Objective 5: Assess success of revegetation by monitoring

Stage 2 — Identify people and funding resources
* GSENM/BLM - Botanists & Rangeland Management Specialists
o Botanist — Dustin , Raymond Brinkerhoff
o Rangeland Management Specialists — Alan Bate, Carson Gubler &
John Reese
* GSEPartners — Education Specialist - Wade Parsons
* EPA —Grant
* Utah State BLM — Funding
* Captain Planet — Funding

Stage 3 — List frequency, location & methods
2009 — 10 — Initiate project & begin monitoring
* |dentify location for revegetation - Telegraph Flats (October 2009)
* |dentify seed source & collect seeds — Undisturbed winterfat areas
across highway 89 (south) of
Telegraph Flat site (November 2009)
* Propagate seeds in KHS greenhouse (November 2009 — May 2010)
* Fence site and begin transplanting seedlings
* March 23, 2010 — 10 transplanted
* Weed site and transplant more seedlings
* April 15, 2010 — 65 transplanted
* May 12, 2010 - 85 transplanted
* Monitor transplant survival & provide supplemental water
(May — August 2010)
2010 — 11 — Continue propagation & monitor transplants
* Monitor transplant survival & weed site (October 6, 2010)
* Collect seeds — Same seed source, south of Telegraph Flat site
(November 22, 2010)
* Propagate seeds in KHS greenhouse
(December 2010 —March 2011) — crop failure
* May — August — Supplemental watering 1X/month
2011 — 12 — Continue propagation & monitor transplants
* Monitor transplant survival & weed site (September 9, 2011)
* Collect seeds & GPS surviving transplant locations (November 9, 2011)
* Propagate seeds in KHS greenhouse (December 2011 —May 2012)
* No transplanting — No supplemental watering in summer 2012
2012 - 13 - Continue propagation & monitor transplants
* Monitor transplant survival & weed site (October 11, 2012)
* Collect seeds near Telegraph Flat (November 15, 2012)
* Propagate seeds in KHS greenhouse (December 2012 — May 2013)
* Transplant seedlings to Telegraph Flat (may 2013)
* June — August — Supplemental watering (?)

Captain Planet Foundation « 133 Luckie Street Atlanta, GA 30303 « 404-522-4270 « www.captainplanetfoundation.org

KHS Native Plant Project Summary

Stage 4 — Initiate monitoring & evaluate a sub-set of data

* 200910

1. Winterfat Propagation — KHS Greenhouse

* Seed Viability = 20%
* Analysis of 11 Potting Soil Mixes - Zions Mix Potting Soil = 65%

2. Seedling Transplants — Telegraph Flat

* 150 seedlings (March, April, May, 2010)

3. Seedling Survival at Telegraph Flat

* 67 plants (August 2010) = 45% survival
* 2010-11

1. Winterfat Propagation — Seed Viability = 5%
2. Seedling Transplants — None — crop failure
3. Seedling Survival at Telegraph Flat

* 60 plants (August 2011) = 90% survival from August 2010
* 2011-12

1. Winterfat Propagation — Seed Viability = 15%
2. Seedling Transplants — None — no supplemental watering available
3. Seedling Survival at Telegraph Flat

* 56 plants (April 2012) = 93% survival from August 2011

KHS Winterfat Revegetation Project

* 36 plants (November 2012) = 64% survival from April 2011
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Route Finding
WEB PAGE CAN BE FOUND HERE: http://www.gsenmschool.org/Landscape/Unit_02/

GRAND STAIRCASE-ESCALANTE NATIONAL MONUMENT Student Explorations

Human Landscape - Unit 2

Erobugy Route Finding in the Land of Hoodoos, Slot Canyons,
and Colored Cliffs
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How To Use A Topographic Map

WEB PAGE CAN BE FOUND HERE: http://www.gsenmschool.org/Landscape/Unit_03/
GRAND STAIRCASE-ESCALANTE NATIONAL MONUMENT Student Explorations

Give Us Feedback
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Reading A Topographic Map
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To complete this activity online, print the g.

Page to begin. \g-
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To complete this activity offline, print the
full Student Activity Workboak.
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ScrHoo

SoutHerN Utan News

May 312013

Kane Schools Foundation for
Students and GSE Partners purchase
GPS units for students at KHS

It s gratifying when different
groups come together for a aue
cessful oupeome. Recently, the
fundruising sndeavors of the
Girnnd Stwrense Escalante Part
ners (GSEP), with the support of
the o Sehioabs Founedation for
Students | KEFS), resulted inthe
purchase of 26 GPS units for use
i the Natursl Hesouree Science
class mt Kanab High School

For the past five yoars, staff st
the lirmnd Starcase Fscalante
National Monument, through
Grund Stmircase Escalante Part
mers, hues workid wirth Kanab High
School on a Native Plant Hestora-
i Project (NFRP). Mary Dow
we, BLA ipterpretive speculisg
deseribed thie original goal for the
NIHF as, “we planned on giving
the students wn appetizerof what
o career in agricaltore or land
management might be ke

Through the NPRI", students,
working with eeologists and
tenchers, ook on responsibdlicy
for n multitude of exacting and
complicated tusks, GBEP Direc-
tor Hoger Cole explained that
etudents in this “ctizen scenee”
imtiative carried out research on
native plant specwss within hahi-
1t soneson the Momumem . Afer
the rezenrch phase, the students
remove] amil replaced mvasive
plants, and wsed GPS technol
ogy to keep records of exaetly
where certain native plants are
located. After identifving which
EpHTIE WY I'h:l:lm: driven il of
thie habital zones, they colleeted
sewds, grew seedlings in the high
shusl groen hous:, trnnsplanted
sevallimgs bov the Beld, and moni-

tored growth within control and
experimental plots

This learning activity was
made passihle through the gen-
erous finnnein] sapport feom
the Captain Planet Foundation
iwww eaptainglanet foundn tion,

orgl, which provided funds for |

GPS units, feld guides, native
seeds, and laboratary equip-
ment, The outdoor recreatwn
equipment corporntion RE] s
sisted the NPRF by reducing the
oost of the GIPS units.

Marty Ot chaarperson of Rane
Behaool Foundat ion for Students,
aaid, “The Kane Schaol Founda-
tion for Students sod the Grand
Srmircmse Escnlnnte Partnersare
Tty i 0 B Bugsiniessol educa tion,
When we have opportunitiss to
wirk logutheron projects such ns
thiis, Lhe bbbt toloo ]l stadienns
are greatly enhaneed.”

The value of the Native Plant
Restorntion Proget o eavimn
menkal good health, as well as
environmental educarion. 1= in-
vetimable. Roger Cole expluined
that, “the Beguester” and meduc
tion in funding for agencies ik
the BLM may reduce partecipation
by Freddiernl pgencies i the NPRP
However, when Partners roceives
non-federal support from funders
likse the Coprmin Planet Foumla-
tian, the NPRF wall contunue to
Bermicfit sbuclients and educators.

Forover five venrs, the Buresn
of Land Mansgement has sup-
jrartaal, and prrow tdwd funding for
the NPRP, s witlout the finsn-
cinl backing from the BLM, and
wxpertise from Uhe BLM stafl, the
prograen waiilid ned e

S eroanS

& FINANCE LTD

Need some CASH? “

$100-$3,000

Unexpected expense? Holiday parties?
Build your credit?

87 W. Center - Kanab
(435) 644-3890

ET MG

HD

>

The Hane Schools Foundation for Siudents and the Grand Stmecase Excaignle Paviners recently purchased
new GPS mapoimg wnits for the Netursl Aesourres class al Kanab High School, Students will use the GFS units
to manifor nairee plants on the Grand Staircase- Escatarte Ntiona! Monwment

Frevioma Elamantary siokenis who firshed Acceiemated Math with 100%
of thg sal gosl

Rnd‘f“ thh A P“FDDQE

* ) Vg 12-19
. H graluating
Spansoned hr Trnity Church in 2043

Rodeo Bible Camp

June 3-6, 2013 - Panguitch, Utah

For mone e, conlact
lammy Samlon 4 356442122
o e-amti | el gmail com

; LIBERTY Comom

Providing

Edson Hammon A1r CONDITIONING
435-644-5553 . Hearmne

Licensed & lusured

Femturmy Fro instructon
Kamin Asay - Bull Rider
ety Fuckmess - Hull Fightes

lemperaiuie LT

Fredonia Elementary
School
Accelerated Math

Fredonin Elementary Stu.
dhemii s whes Tinashed Acevbernted
Math with 1% of the set goal
wiore

+ Bvwond grovde: Brookbyn Sher.
wood and Mikelle Waters

*Third grade: Hailey Costor,
Wyatt (irover, Oseanr Martines
Elizabeth Morrs and Sienns
Hotinson

* Fourth grade: Emily Cutch-
o, Jndexs Laukus, Camemn Nez
wivl Joe Trmcy

+ Fifth grade: Dakots Bradley,
Mudean Purvis, Tvler Rogers snd
Nipole Zacearnn

sBinth grade: Taft Ballard,
Penny Chell. Trever Evans amd
Teshla Tidwell

We would like 1o thank the
FTD) for purchasing the T-shirts
awenrded to these students and T-
Tumar for prootang thoem for us

Inspire i Generation” was our
theme for the Accelerated Math
W10 % schoal vear. Mot only
wrre Lhie tudents un inspiration
b s (the beachers), but to each
ather. Many students math scores
wereip 1.2 and even highor grado
lasisl s, emovmeding thaar own promle
dath scores were awesome.

Aeeolorate inte Math moanim

|learming ahowt math m many
levels, aress, and how o works
There wae a bot of learning. fun
vl hands-onwith math this vear

Principel Jdoe B, Wright lod
challenges throughout the vear
posted in the elassmoms and hall-
WS that too lu-||' LULR |.::Llu:|.p
and duing math. Thank vou o all
the studdents of Fredoma Elsmen-
tary for working so hund!
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SoutHern Utan News

Juse 21, 2013

Congratulations to FES Accelerated Readers!

Fregonig Eiwmentary School Princpal Joe 8 Wight ana the slementary Schood feaches wouid ke o0 congratuale aif the siugents who eamed i Accelgrated Reeding T-shurts for the
2012-13 school ye. Awaeros ware given (o stucerds who metd T00% of Beic eacing goais

A specind thank you fa Honey's Markelpdaoe who heiped spormor the T-shirls. Filty-Iwo sfudents in gradas K-6 reached 100% of thew goal Many of the sludents axceecied Iheir goal ang
BO0ME even neachad 20 of thar sl go@. “Ive are very prowd of owr sludgents for ther accompisivment. ” saxd Waght, “Heading & the foundaiion of iaanmng and we ancourage studenis lo
continue eading throughoul the summer months ©

Old 200 rides again! Natural Resource Management Class

By Chick Nielaen

Dixie Brunner has alresdy
given an excellent secount of a
visit by “This Amerienn Land’
Last O30l 2000 grwe hor version of
st one tiny portion

The thing= Old 200 gets o
chiriee Lo see or Lo b o paret ol

[riginally, Wade Parsons of
thir Escalamte-Dirand Starcaze
srahip got in touch with
o organization called *Captain

PFlanst"™ to sew i they would
underwrite some GPS units for
Barbara Warner's Natural He
apiree Menagement Class
Captain Plunel genoroushy
wrote a grant for 26 GPS wmts
{1} il ook things a st
Further down the line, They ap
proached PRS ol got an okay
for Marsha Walton and David
Waters from “This American
Lavmsd” Bas conpmne tor @ Wnenesr somad

July 8-12, 2013

Monday - Friday

9:00 to 11:00 am
Kanab's Jacob Hamblin Park
« Totally free - o charge
o Gospel Lessons, Games, Crafts

* Community event for all kids
from all surrovnding areas

ET MG MDD

Captain Planet Foundation « 133 Luckie Street Atlanta, GA 30303 « 404-522-4270 « www.captainplanetfoundation.org

® Come any or all the days of camp
= Safe, well-supervised activity

& Free t-shirt for each child

o Call for info 435-644-2889

Parents always welcome to stay - to observe or participate

Parsons “winter ol planting
metivity, to film o seven or eight
mintte segment to air this fall
on w scienee dormmentary

Thi= Amoerican Land” does
documentaries on all serts of
seience activities. ncloding
Nutional Perks or oy topie that
| udes naturn] resourees. Teed
Turner is the finencial under-
writer for this proajest

SNow, nhoul “winter fnl.” It =

alsocalled “lambs tail” or “white
sge.” It isa high protein. hardy
plond, hard to kill, nnd winters
drmught mod cold beawifully

The mans gement cliss plant-
ool new “winter fut " and checked
on previous plants growing in n
feveed aren. They cliecked amd
repiired the fenee, which keops
ot cattle, deer and roddents
see the fenoe is aupposed to be
animal proofl. The class planted
141 new “winter fat” sprouts

It 1= an expormmental projec
m il could we ll beenme, someday,
awide spread practee if it proves
to be proctical. It could be the
answer o “winter feed” when

harsh weather has killed most
mutrn wus foliage.

Aganin, this s merely wn ex
perimental plunting to see if i
vl b s to fsad the livestack
i now femnoes out. Also, it lets
student s exporienoe “hands on”
with o peal-life experienc

This e warkld wlass public veln-
tens, wnid o feat her 1n the caprof
Wade Parsons, Harbara Warner
and the kanab High School sci-
ence class,

B vou on TV, all vou Kanab
Paual Buamyans, Dhd Pawl Busyan
cut down sagehrush?

A coup, Borbars and Wode,
n ool

Wade Parsons, Barbars Warner and Raymond Bankachol! work § sciance

propect wit “This Amancan Land” mpresentatives. Tha bug Kme has come

to Witle of' Hanab, Natorsal coverage on PES! As good as it gels. Phato by

Chick Nur'san,
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A evnaereman frorm PES fims sfudonts aft Kanah High School for @ show
cailpd “This Amancan Land ~ Photo by Laum Beasiay

PBS program “This American
Land” films in Kanab

By Divie Briomner

The PBE program, "This
Amertcan Land” fillmed Kanab
High School's Natural Resouree
Munungoment cluss this posi
wook, The film crew foouwsed
an atndents bearmng different
ngpocts of land management
amd restoration. The PBS crew
reonplied students in the eliss
room ., at the school greenhouse,
and on experimental plots on
the Grand Stairesss Escalante
National Mo ment

Grand Stwircnse Escolonte
Partners, the Monument’s
Friends Group, started tho Ma.
tive Plont Restoration Projes
with an EFA snvircnmental
wducnbion groot i 20040, Sinee
it inewprbion, more than 100
high schoal sturdents have par-
twapaitaed i the progrnm

The progect coneasis of clnss
room instruction sand green
house work (conducting soil
analvsis, detorminmg the besi
eotl mix for growing winterfnt.
determiming watering levels
wang GISGPS technology for
developing maps of the contml
mnd expermmentnl plots, ete),
and field wark on GEENM
which consisted ol identilying/
establishing o contral phe (O P
using the CF as a seed source;
eitablinhing an expoerimontal
plot where the seedings grown
i the grevabouse are planted
munitoring thesurvival ritas mmad

ET MG MDD

seed reproduction, ete

The Kanah High School's in
walvement mcludes the Natural
Resvurce Management Class.
mstructed by Barbarn Warner:
the medin productions elass
that deveboped a TV absnt the
progect; and o math cliss that
ilid & statistical analysis of the
plots’ perimetors, GEENM stall
taught plant identifiention and
monilorng technngies

"W got together (concernmg
Matural Hosouree Sewene) totig-
wreaiet howewsomalid inonrporite
thie scienoe available through
the Momument and Partpers,”
saied Warner, “We cnme up with
the MNative Plant Hestoration
Project ™

Thirty one students are i
Wirner's classes this year. She
ceedits tenchor Jush Bed for
being o burge part of the project,
saying he's boen invaluable in
sending some studonts (Val-
by wnel Banabd oul te moake
plantings. Warner also proises
GHEENM: Carolvn Shelton for
tnspara o i st ressang loarnong
on Ehe land progects,

The targel? “"Winter Fal™ or
while sage, which supposedly
fattens sheep, docr and sows
The students oollect the seeds
aut on the Monument, grow
them in the greenhouse and
Inter tromeplant them in March

See PBS. Page 3

PBS

Comiinued from Poge 1

ar April ante the test plot in s
fenced enidosure on Telegraph
Flat. iThanks to permitied
Warth Frown whn works with
thee sehool and Monument.) “We
lave soeds 1 the second venr,”
snidl Warnor. “The eool thing
bt the winter fnes is they are
o henrty hreed,”

“Hecause the project was with
thir high schoal and moncorning
natural pesoiroe A nagemaent,
it gave many fnlka here owner
ship,” ndded GSEENM'Ss Mary
DeWite, “We wanted bo provide
an apportunity for students wo
have a hands-on project ™

PeWitz praised the Gramd
Htarease Escalante Natioas!
Momument Partners for its edu
emtteimn] fowae, “Parthors wwhat
kewps the program alive. They
cant o & b of the Tondrmising
anad volumieer offorts.. they are
really the ghee”

Wade Parsons, Educatwon
Coordinator for GSENM Part-
ners, stressed that thes progest
1= just one of many for the Hupk
et EEnp “The Partners are a

comduit to Incibiate project = like
this,” said Parsons

Murnha Walton, “This Amer-
can Lamd”™ seres l|1|-|'||I||.|'|ﬂ-!_ wat il
that she works with the Envi-
rusiment News Trust and Gary
Stricker. “He is one of the best
mnservation reportérs on the
earth.” The show features short
vonservalion stories, The pioce
in Kane County will be part of
it third season. airng in early
nll

The show is o part of Ted
Turnpr's Caplamn Planet (CNN)
conservation shows which give
mdvice and small grants to
rreative eovirormental edoon-
tien projects. The four Foewsed
on this ssgmeni wore: Kane
SehoolsiMonument/Friends
project: Albany . Oregon school's
bao-pwenle ran off Allees; Tl
City, Califernin where students
have rmised 0 apecies of trout;
wnd the Sensdann [elands, where
thew hinve studved o certamn type
ol psilive mushrooms Ut have
mhility o filter toxins

"We hope to get people o
just talk about and anderstand
where they live,” said Walton,
of the shows. “On aur show, we
v ennsErvation . ok 1u||if1|'-'"
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B. Frequency Methods - Pace Frequency, Quadrat

Frequency, and Nested Frequency Methods

1. General Description All three methods consist of observing quadrats along

transects, with quadrats systematically located at specified intervals along each

transect, The only differences in these technique are the size and configuration of

the quadrat frames and the Jayout of the transect. The following vegetation at-
tributes are monitored with this method:

* Frequency
* Basal cover and general cover categories (including litter)

. Repmdu{:tinn of key species (if seedling data are collected)

It is important to establish a photo plot {see Section V.A) and take both close-up
and general view photographs. This allows the portrayal of resource values and
conditions and furnishes visual evidence of vepetation and soil changes over time.

. Areas ﬂf Use This method is applicable to a wide variety of vegetation types
and is suited for use with grasses, forbs, and shrubs.

. Advantages and Limitations

a Frequency sampling is highly objective, repeatable, rapid, and siruple to perform,
and it involves a minimum number of decisions. Decisions are limited to
identifying species and determining whether or not species are rooted within
the quadrats (presence or absence).

b Frequency data can be collected in different-sized quadrats with the use of the
nested frame. When a plant of a particular species occurs within a plot, it also
occurs in all of the successively larger plots. Frequency of occurrence for various
size plots can be analyzed even though frequency is recorded for anly one size
plot. This eliminates problems with comparing frequency data from different

plot sizes. Use of the nested plot configuration improves the chance of selecting

a proper size plot for frequency sampling,

¢ Cover data can also be collected at the same time frequency data is gathered.
However, cover data collected in this manner will greatly overestimate cover:
unless the tines are honed 1o a fine point, observer bias will come inta play.

Another limitation is that the use of one size quadrat will likely result in values

falling outside the optimum frequency range (greater than 20 percent to less
than 80 percent) for some of the species of interest.

. Equipment The following equipment is needed (see also the equipment list in
Section VA, page 31, for the establishment of the photo plot):

Study Location and Documentation Data form (see Appendix A)
Frequency form (see Mlustration 47

Nested Frequency form (see Mustration 5)

Permanent yellow or orange spray paint

Frequency frames (see Ilustrations & and 7)

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License.
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* One transect location stake: 3/4 - or 1-inch angle iron not less than 16 inches
long

Harmmer

Tally counter (optional)

Compass

Steel post and driver

Tape: 50-, 100-, or 200-foot delineated in tenths and hundreds or a metric tape
of the desired length,

& ® 8§ ® &

5. Training A minimum amount of training is needed for this method. Examiners
must be able to identify the plant species and be able to tell whether or not a
species occurs, according to study specifications, within a quadrat. Examiners must
be familiar with the cover categories and how to collect cover data using the tines
on the quadmt frame,

6. Establishing Studies Careful establishment of studies is a critical element in
obtaining meaningful data (see Section I11).

a Site Selection The most important factor in obtaining usable data is selecting
representative areas (critical or key areas) in which to run the study (see Sec-
tions [LDY). Study sites should be located within a single plant community
within a single ecological site. Transects and sampling points need to be randomly
located within the critical or key areas (see Section 111).

b Pilot Studies Collect data on several pilot studies to determine the number of
samnples (transects or observation points) and the number and size of quadrarts
needed to collect a statistically valid sample (see Section IILE.8).

¢ Selecting Quadrat Size The selection of quadrat size is important and de-
pends on the characteristics of the vegetation to be sampled [see Section [1LB.6).

(1} As arule of thumb, it is expected that all frequency percentages for impor-
tant species should fall between 10 and 90 percent o, if possible, between
20 and 80 percent. This will provide the greatest passible chance for
detecting an important trend for a species when the study is read again.
Use a frame size that will produce frequencies falling in this range for the
greatest number of species possible,

(2} To build a sample frame, see llustration 6, which shows an example of a
frequency frame.

(3) Use the same size quadrat throughout a study and for rereading the study.
If frequencies for a specific species approach the extremes of either 0 or
100 percent, it may be necessary to use a different sized quadrat for that
species. The nested plot concept would be suitable in this instance.

d Nested Plot Technique The use of one size plot is usually not adeguate to
collect frequency data on all the important species within a community, For
each species occurring on a site, there is a limited range of plot sizes capable of
producing frequency percentages between 20 and 80 percent. A plot size
appropriate for one species may not be appropriate for anather. The nested plot

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License.
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concept is a simple approach to collecting data on two or more different sized
plots at one time. Several different sized plots are placed inside each other in a
smallest to largest sequence (see lllustration 7).

e Number of Studies Establish at least one frequency study on each study site:
establish more if needed (see Sections ILD and I1LR).

f Study Layout Frequency data can be collected using either the baseline,
macroplot, or linear study designs described in Section [1L.A.2 beginning on
page 8. The baseline technique is the one most often used.

Align a tape (100-, or 200-foot, or metric equivalent) in a straight line by
stretching it between the haseline beginning stake and the baseline end point
stake (see Figure 4 on page 13.) A pin may also be driven into the ground at
the midpoint of the transect. Do not allow vegetation ta deflect the alignment
of the tape. A spring and pulley may be useful to help maintain a straight line.

With the baseline technique, any number of transects can be run perpendicu-
larly to the baseline, depending on the intensity of the sample needed (see
Figure | on page 9). Each transect originates at a randomly selected mark along
the baseline. The randomization is restricted so that half of the transects are
randomized on each side of the halfway mark. (Directions for randomly select-
ing the location of transects to be run off of a baseline using random number
tables are given in Appendix D)

The starting point for each transect off the base line and the distance between
each quadrat should not be any closer than the width of the quadrat being used
to avoid the possibility that any two quadrats might overlap,

g Reference Post or Point Permanently mark the location of each study with a
reference post and study location stake (see beginning of Section [11).

h Study Identification Number studies for proper identification to ensure that
the data collected can be positively associated with specific studies on the
ground (see Appendix B).

i Study Documentation Document pertinent information concerning the study
on the Study Location and Documentation Data form (see beginning of Section 11
and Appendix A).

) Takfng Pha:vgmphs The directions for establishing photo plots and for taking
close-up and general view photographs are given in Section V.A.

. Sampling Process In addition to collecting the specific study data, general
observations should be made of the study sites (see Section 11.F).

a Running the Transect Study data are collected along several transects. The
location of each transect (distance along the baseline) and the direction (to left
or right from the baseline) are randomly determined for each study site. A
quadrat is read at the specified interval until all quadrats have been read. The
interval between quadrats can be either paced or measured. To widen the area

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License.
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transected, add additional paces or distance (20 paces, 50 feet) between quadrats,
Additional transects can be added to obtain an adequate sample.

{1) Start each transect by placing the rear corner of the quadrat frame at the
starting point along the baseline tape.

{2) Place the quadrat frame at the designated interval along a transect perpen-
dicular to the baseline until the specified number of quadrats have been
read. The interval between quadrats can be measured or estimated by
pacing.

[3) When a transect is completed, move to the next starting point on the
bassline tape and run the next transect,

Collecting Cover Data Record, by dot count tally, the cover category at each
of the four corners and at the tip of any tines on the frame. Enter this data in
the Cover Summary section of the Frequency and Nested Frequency forms (see
lllustrations 4 and 5). The cover categories are bare ground (gravel less than
1/12 inch in diameter is tallied as bare ground), litter, and gravel {(1/12 inch and
larger). Additional cover categories can be added as needed. Vegetation is
recorded as basal hits or canopy layers in the bottom portion of the form. Up to
three canopy layers can be recorded. For additional information on collecting
vegetation cover data, see Section V.ES.b on page 72, Cover data can also be
recorded on the Cover Data form, [llustration 13, page 75.

Read the same points on the frame and the same number of points at each
placement of the frame throughout a study and when rereading that study.

Collecting Frequency Data Collect frequency data for all plant species.
Record the data by species within each quadrat using the Frequency form
(lustration 4). Only one record is made for each species per quadrat, regard-
less of the number of individual plants of a species that occurs within the
guadrat.

(1) Herbaceous plants (grasses and forbs) must be rooted in the quadrat to be

counted,

(2) On many occasions, rooted frequency on trees and shrubs (including half
shrubs) does not provide an adequate sample [occurring within 20% of the
plots). To increase the sample size on trees and shrubs, the canopy over-
hanging the quadrat can be counted.

(3) Annual plants are counted whether green or dried.

{4) Specimens of the plants that are unknown should be collected and marked
for later identification.

(3) Frequency occurrence of seedlings by plant species should be tallied
separately from mature plants.
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d Nested Plot Method Collect frequency data for all plant species. For
uniformity in recording data, the four nested plots in a quadrar are numbered
from 1 through 4, with the largest plot size corresponding with the higher
number. Each time the quadrat frame is placed on the ground, determine the
smallest size plot each species occurs in and record the plot number for that
quadrat on the Nested Frequency form (Hlustration 5),

9. Calculations Make the calculations and record the results in the appropriate
columns on the Frequency form (see lustration 4).

a Cover Calculate the percent cover for each cover category hy di.viding the
number of hits for each category by the total number of hits for all categories,
including hits on vegetation, and multiplying the value by 100. The total of the
percent cover for all cover categories equals 100 percent. Additional informa-
tion on calculating ground cover, canopy cover, and basal cover can be found in
Section E9 on page 73,

b Frequency: Single Plot On the Frequency form, llustration 4, total the
frequency hits by species. Calculate the percent frequency for each plant
species by dividing the total number of hits for that species by the total number
of quadrats sampled along the transect and multiplying the value by 100.
Record the percent frequency on the form.

¢ Frequency: Nested Plot Percent frequency by species can be calculated for
each transect and/or for the total of all transects.

(1) Compiling data Determine the number of occurrences for each species for
each plot size.

(a} Count the number of occurrences of a species in plot 1 and record the
value in the Hits portion of column 1 in the Frequency Summary
portion of the Nested Frequency form (see lllustration 5).

(b) Count the number of occurrences of the same species in plot 2 and
add this number to the number recorded for plot 1. Record this wotal
in the Hits portion of column 2.

{c) Count the number of occurrences of the same species in plot 3 and
add this number to the number recorded for plot 2, Record this total
in the Hits portion of column 3,

{d} Count the number of occurrences of the same species in plot 4 and
add this number to the number recorded for plot 3. Record this total
in the Hits portion of column 4,

(2) Frequency for each transect Calculate the percent frequency of a plant
species by plot size for a transect by dividing the number of occurrences by
the number of quadrats sampled and multiplying the value by 100, Record
in the “% Freq" section of the Frequency Summary portion.
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(3) Total frequency for all transects Calculate the percent frequency of a
plant species by plot size for the total of all transects by adding the occur
rences of a species by plot size on all transects, dividing the total by the
total number of quadrats sampled for the study, and multiplying the value
by 100, Record the percent frequency in the appropriate plot size on a

separate form.

10. Data Aﬂdi}"i‘f.’? To determine if the change between sampling periods is

11.

significant, a Chi Square contingency table analysis should be used. Frequency
must be analyzed separately for each species. Chi Square (See Technical
Reference, Measuring & Monitaring Flant Populations) can also be used to detect
changes in cover classes between sampling periods.
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Quadrat size should be based on local conditions

Rangeland Monitoring

Frequency Frame

The frame is made of 3/8-inch
iren rod and 1-inch angle iron
or 1 V4-inch x 31 6-inch flat iron.

determinad from the pilot study.
QUADRAT
Number Size Area
1 T5xT7T5 ¢om 56.25 sg em
2 15.0 x 15.0 om 225.00 sq cm
3 30.0x 3000 ¢m 900.00 sq cm
4 400 x 400 em 1600.00 8q cm
] 50.0x 500 cm 2500.00 sq em
6 200 x50.0 cm 1000.00 sq cm
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Rangeland Monitoring

Nested Plot Frame

The frames are made of 3/8inch

Iran rod ard 1-nch angle iron

ar 1 1/d-inch x 3M&-inch Nal iron.
Place tines al tha proper intervals
2long the rear of the frame and
parallel lo the sides to cwreale quadrals
of smaller sizes.

I 15 conveniant o have a 30-, 20-,

18-, 12-, 10-, 8-, and 3-inch guadrat
available These different size quadrats
can he combinad in threa frames.

The 30-inch and 15-inch yuadrals can
be combinad in ona frame.

Tha 23-inch and 10-inch quadrals can
be combined in one frame.

The 12-ineh, G-inch, and 3-inch quadrats
can pé combined In one frame.

The ends of thetines
{both froml and rear)

are lapared to points
as llustrated. These

points ara used to collect
caver data.
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INSTRUCTIONS FOR USING
THE GARMIN eTREX10

/00M OUT  —

ZOOM IN /

— BACK

——— POWER

MENU JOYSTICK

S

GARMIN

Shown above are the buttons for use on the Garmin eTrex10 Pushing the
“light” button and briefly holding it will power up the GPS unit. After the
GPS has initiated, a very quick push of the “light” button will pull up the
status window shown above. This will display the Date and Time, the
Backlight level, how much power remains in the batteries, and the strength
of the GPS signal received. Pushing twice on the menu button at any time
will take you to the main menu.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License.

Captain Planet Foundation « 133 Luckie Street Atlanta, GA 30303 « 404-522-4270 « www.captainplanetfoundation.org 25


http://www.captainplanetfoundation.org

INSTRUCTIONS FOR INITIAL
SET-UP
OF THE GARMIN eTREX10

After Factory Reset

STEP 1

Reset English as the preferred option and push
the joystick so it clicks and accepts the selection

From the main menu usethe joystick to highlight
the “Setup” option. Pushthe joystick to enter the
setup menu

STEP 2

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License.
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INSTRUCTIONS FOR INITIAL
SET-UP
OF THE GARMIN eTREX10

Use the joystick to navigate to the “Position
Format” option and select that menu

STEP 3

The factory default option is to acquire data in a
Lat-Lon format. Click the joystick on the “Position
Format” option to change to a UTM format.

STEP 4

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License.
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INSTRUCTIONS FOR INITIAL
SET-UP
OF THE GARMIN eTREX10

ForUse the joystick to navigate through the
numerous position format options until you can
select the “UTM UPS” option. Note that these
options are in an alphabetical sequence

STEP 5

We now want to use the “Map Datum” options to
change from WGS84 to NAD83.

STEP 6

Captain Planet Foundation « 133 Luckie Street Atlanta, GA 30303 « 404-522-4270 « www.captainplanetfoundation.org
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INSTRUCTIONS FOR INITIAL
SET-UP
OF THE GARMIN eTREX10

After selecting the NAD&3 options press once on
the “Back” button to return to the setup menu.
The UTM data will be acquired by the GPS to
display position information with USGS mapping
products using the UTM coordinate system.

STEP 7

Frditu s §ormit
UTM UPS
e —
[NAD2T Sa0 S
HADES
Haparima OWI
HErwen Masirah
wn Saudi &
nited &

From the Setup Menu select the “Map” option.

STEP 8

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License.

Captain Planet Foundation « 133 Luckie Street Atlanta, GA 30303 « 404-522-4270 « www.captainplanetfoundation.org 29


http://www.captainplanetfoundation.org

INSTRUCTIONS FOR INITIAL
SET-UP
OF THE GARMIN eTREX10

From the map setup window we want to select the
“Data Fields” option to the “Dashboard” display
so we have a scale-bar, compass, and direction
displayed on the screen to assist us in locating
our points.

STEP 9

Track Lp

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License.
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INSTRUCTIONS FOR INITIAL
SET-UP
OF THE GARMIN eTREX10

Select the “geocaching option then push the menu
button twice to return to the main menu. The GPS
unit is now ready for use.

STEP 10

Seleol 3 Dashbaard
T T
Recreal.onad

Autamet

Geseachine

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License.
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INSTRUCTIONS FOR USING THE GARMIN
eTREX10 FOR FINDING WAYPOINTS
ALREADY LOADED ONTO THE GPS

STEP 1

Turn the power on and use the joystick to navigate
to the “Satellite” option on the main menu

Seleot 2 Dathbaard

Recrealionad

STEP Z - i “ While the GPS is searching for and acquiring signals
from satellites, there will not be any coordinates on

the Satellite page. When it has acquired sufficient
signals to determine location, there will be coordinates
for the location of the GPS displayed on this page. Once
the GPS has found its position, push the menu button
twice to return to the main menu.

cused under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License.

Captain Planet Foundation « 133 Luckie Street Atlanta, GA 30303 « 404-522-4270 « www.captainplanetfoundation.org 32


http://www.captainplanetfoundation.org

INSTRUCTIONS FOR USING THE GARMIN
eTREX10 FOR FINDING WAYPOINTS
ALREADY LOADED ONTO THE GPS

STEP 3

From the Main Menu select the “Where to?” option

Select the “Waypoints”option within the Where to sub-menu.

STEP 4

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License.
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INSTRUCTIONS FOR USING THE GARMIN
eTREX10 FOR FINDING WAYPOINTS
ALREADY LOADED ONTO THE GPS

STEP 5

There are 3 points preloaded into each GPS unit.
Select one of the 3 points to find the location, then
repeat for the other 2 points. Note that 2 of the
points will be close by and you can find them. The
3rd point is several miles away and you will have

to estimate based on the distance and compass
direction what feature might be represented by that
point.

Once you have selected a point, the screen will
show your position connected to the point by a

~ line, a scale bar indicating approximately how far
'_ you are from the point, and a distance and direc-
~ tion to the point above the top line.

STEP 6

| Select “G0” and start moving toward the point

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License.
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INSTRUCTIONS FOR USING THE GARMIN
eTREX10 FOR FINDING WAYPOINTS
ALREADY LOADED ONTO THE GPS

You will need to move for the GPS to determine
your relative location to the waypoint. As you move,
the compass direction will change as your position
relative to the waypoint changes. As you close in on
your destination. Use the “zoom in” button as you
get closer. Note the scale bar changes as you get
- closer. Record what you think the waypoint might
| be. Be aware that your error factor may be several
meters. ..that means the actual position might be
10 or 20 feet from where you think it is

STEP 7

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License.
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Matural Resource Science
Native Plant Project Site Data

Student Name:

Date of Data Collection:

Site Data
1. Location: GPS/UTM coordinates (attach map of location)
GPS:
UTM

2. General Description: (include soil type, topography, altitude)

3. Vegetation identified onsite: (common name and scientific name)

Common Name | Scientific Name ] Vegetation Symbol
Grasses

Forbes (Herbs)

e T e T —

Trees/Shrubs

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License.
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Vegetation frequency data: Belt #

. Nested Frequency Totals Total (multiply # of
Species (Use Symbol) 1 2 3 4 hits by frame area)
Cover
Vegetation | Litter Rock | Pavement | Moss/Lichen Soil
Vegetation frequency data: Belt #
Nested Frequency Totals Total (multiply # of
Species (Use Symbol) hits by frame area)
1 2 3 4
Cover
Vegetation Litter Rock Pavement | Moss/Lichen Soil

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License.
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Summary of Vegetation Frequency Data:

Species (Use Symbol) Nested Frequency Belt Totals Totals
2 3 4
Grasses
Forbes
Trees/Shrubs
Cover
Vegetation Litter Rock | Pavement | Moss/Lichen Soil

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License.
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Student Name:

Matural Resource Science
Native Plant Project Site Data

Date of Data Collection:

Site Data

1. Location: GPS/UTM coordinates (attach map of location)

GPS:
UTM :

2. General Description: (include soil type, topography, altitude)

3. Vegetation identified onsite: (common name and scientific name)

Common Name | Scientific Name ] Vegetation Symbol
Grasses
Blue Grama Grass Bouteloua gral:ilis BOGR2
Sand Dropseed Sporobolous cryptandrus SPCR
Indian Ricegrass Achnatherum hymenoides (also ACHY
known as - Oryzopsis or Stipa
hymenoides)
Carex Carex species CA spp
Forbes (Herbs)
Buckwheat species Eriogonum sp ER spp
Douglas’ Dustymaiden Chaenactus douglasii CHDO
Tansy Aster (Utah daisy) Machaeranthera pinnatifida MAPIG
Haplopappus Haplopappus sp HAPL
Trees/Shrubs
Utah Juniper Juniperus osteosperma JUQos
Gambel's Oak Quercus gambelii QUGA
Big Sage Artemisia tridentata ARTR2
Sand Sage Artemisia filifolia ARFI1
Rubber rabbitbrush Chrysothamnus nauseosa (now called | CHRYSS
Ericameria nauseosa)

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License.
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Next Generation Science Standards for Native Plant Restoration (Kanab UT)

2" Grade

2-ESS2.A: Earth Materials and Systems

*  Wind and water can change the shape of the land. (2-ESS2-1)

Students who demonstrate understanding can:

2-ESS2- Compare multiple solutions designed to slow or prevent wind or water from changing

1. the shape of the land.*[Clarification Statement: Examples of solutions could include
different designs of dikes and windbreaks to hold back wind and water, and different designs
for using shrubs, grass, and trees to hold back the land.]

4" Grade

4-ESS2.B: Plate Tectonics and Large-Scale System Interactions

*  The locations of mountain ranges, deep ocean trenches, ocean floor structures, earthquakes, and volcanoes occur in
patterns. Most earthquakes and volcanoes occur in bands that are often along the boundaries between continents and
oceans. Major mountain chains form inside continents or near their edges. Maps can help locate the different land and
water features areas of Earth. (4-ESS2-2)

* Students who demonstrate understanding can:
4-ESS2-  Analyze and interpret data from maps to describe patterns of Earth’s
2. features. [Clarification Statement: Maps can include topographic maps of Earth’s land and
ocean floor, as well as maps of the locations of mountains, continental boundaries,
volcanoes, and earthquakes.]

5% Grade

5- ESS2.C: The Roles of Water in Earth’s Surface Processes
* Nearly all of Earth’s available water is in the ocean. Most fresh water is in glaciers or underground; only a tiny fraction is
in streams, lakes, wetlands, and the atmosphere.

* Students who demonstrate understanding can:
5-ESS2- Describe and graph the amounts and percentages of water and fresh water in various
2. reservoirs to provide evidence about the distribution of water on Earth. [Assessment
Boundary: Assessment is limited to oceans, lakes, rivers, glaciers, ground water, and polar
ice caps, and does not include the atmosphere.]

Middle School

LS2.A: Interdependent Relationships in Ecosystems

* Organisms, and populations of organisms, are dependent on their environmental interactions both with other living
things and with nonliving factors. (MS-LS2-1)

¢ Inany ecosystem, organisms and populations with similar requirements for food, water, oxygen, or other resources may
compete with each other for limited resources, access to which consequently constrains their growth and reproduction.
(MS-LS2-1)

*  Growth of organisms and population increases are limited by access to resources. (MS-LS2-1)

LS2.C: Ecosystem Dynamics, Functioning, and Resilience

* Ecosystems are dynamic in nature; their characteristics can vary over time. Disruptions to any physical or biological
component of an ecosystem can lead to shifts in all its populations. (MS-LS2-4)

Students who demonstrate understanding can:

MS-LS2- Analyze and interpret data to provide evidence for the effects of resource availability

1. on organisms and populations of organisms in an ecosystem. [Clarification Statement:
Emphasis is on cause and effect relationships between resources and growth of individual
organisms and the numbers of organisms in ecosystems during periods of abundant and
scarce resources.]

MS-LS2- Construct an argument supported by empirical evidence that changes to physical or

4. biological components of an ecosystem affect populations. [Clarification Statement:
Emphasis is on recognizing patterns in data and making warranted inferences about
changes in populations, and on evaluating empirical evidence supporting arguments about
changes to ecosystems.]
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High School

LS2.A: Interdependent Relationships in Ecosystems

Ecosystems have carrying capacities, which are limits to the numbers of organisms and populations they can support.
These limits result from such factors as the availability of living and nonliving resources and from such challenges such
as predation, competition, and disease. Organisms would have the capacity to produce populations of great size were it
not for the fact that environments and resources are finite. This fundamental tension affects the abundance (number of
individuals) of species in any given ecosystem. (HS-LS2-1),(HS-LS2-2)

LS2.C: Ecosystem Dynamics, Functioning, and Resilience

A complex set of interactions within an ecosystem can keep its numbers and types of organisms relatively constant over
long periods of time under stable conditions. If a modest biological or physical disturbance to an ecosystem occurs, it
may return to its more or less original status (i.e., the ecosystem is resilient), as opposed to becoming a very different
ecosystem. Extreme fluctuations in conditions or the size of any population, however, can challenge the functioning of
ecosystems in terms of resources and habitat availability. (HS-LS2-2),(HS-LS2-6)

Moreover, anthropogenic changes (induced by human activity) in the environment—including habitat destruction,
pollution, introduction of invasive species, overexploitation, and climate change—can disrupt an ecosystem and threaten
the survival of some species. (HS-LS2-7)

LS4.D: Biodiversity and Humans

Biodiversity is increased by the formation of new species (speciation) and decreased by the loss of species
(extinction). (secondary to HS-LS2-7)

Humans depend on the living world for the resources and other benefits provided by biodiversity. But human activity is
also having adverse impacts on biodiversity through overpopulation, overexploitation, habitat destruction, pollution,
introduction of invasive species, and climate change. Thus sustaining biodiversity so that ecosystem functioning and
productivity are maintained is essential to supporting and enhancing life on Earth. Sustaining biodiversity also aids
humanity by preserving landscapes of recreational or inspirational value.(secondary to HS-LS2-7) (Note: This
Disciplinary Core Idea is also addressed by HS-LS4-6.)

ETS1.B: Developing Possible Solutions

When evaluating solutions it is important to take into account a range of constraints including cost, safety, reliability and
aesthetics and to consider social, cultural and environmental impacts.(secondary to HS-LS2-7)

Students who demonstrate understanding can:
HS-LS2- Use mathematical representations to support and revise explanations based on

2,

evidence about factors affecting biodiversity and populations in ecosystems of
different scales. [Clarification Statement: Examples of mathematical representations include
finding the average, determining trends, and using graphical comparisons of multiple sets of
data.] [Assessment Boundary: Assessment is limited to provided data.]

HS-LS2- Evaluate the claims, evidence, and reasoning that the complex interactions in

ecosystems maintain relatively consistent numbers and types of organisms in stable
conditions, but changing conditions may result in a new ecosystem. [Clarification
Statement: Examples of changes in ecosystem conditions could include modest biological or
physical changes, such as moderate hunting or a seasonal flood; and extreme changes,
such as volcanic eruption or sea level rise.]

HS-LS2- Design, evaluate, and refine a solution for reducing the impacts of human activities on

7. the environment and biodiversity.* [Clarification Statement: Examples of human activities
can include urbanization, building dams, and dissemination of invasive species.]
HS- Evaluate a solution to a complex real-world problem based on prioritized criteria and

ETS1-3. trade-offs that account for a range of constraints, including cost, safety, reliability,

and aesthetics as well as possible social, cultural, and environmental impacts.
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