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Executive Summary

The goal of the Northern Colorado Plateau Network (NCPN) integrated upland monitoring
effort is to provide park managers with status and trend information on vegetation and soil
attributes. This information is intended to provide early warning of resource degradation
and determine natural variability of upland resources.

This report summarizes NCPN upland monitoring at Cedar Breaks National Monument
(NM) during 2011. It outlines goals and objectives of NCPN upland monitoring, methods

of the upland monitoring protocol, and procedures for defining and mapping target popula-
tions for monitoring, and describes the results of this year’s efforts and plans for future moni-
toring. This was the third year of monitoring forests and meadows above the rim at Cedar
Breaks NM, and eight plots were visited. Early monitoring data describe status of vegetation;
interpretation is limited until additional data are acquired and more rigorously analyzed after
at least five years of monitoring are complete.
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1 Introduction

Uplands represent the vast majority of land
area in national park units of the Northern
Colorado Plateau Network (NCPN). These
upland areas include rock outcrops, bad-
lands, shrublands, grasslands, woodlands,
forests, and subalpine meadows, with lo-
cal vegetation determined by soil type and
depth, topography, climate, and disturbance
history.

Upland vegetation supplies most regional
primary productivity, which translates to en-
ergy for other trophic levels. The condition
of upland vegetation influences soil stability
and nutrient cycling, which, in turn, deter-
mines potential above-ground production
of native plant species and the propensity for
invasion by non-native species. Vegetation
also provides habitat for various organisms.
The ability of uplands to retain soil and nu-
trients, absorb and release water, and buffer
high-runoff precipitation events also influ-
ences conditions in riparian areas.

Many upland ecosystems of the northern
Colorado Plateau are characterized by low
resistance and resilience. Even moderate
disturbances can affect vegetative composi-
tion and structure, and recovery to pre-dis-
turbance conditions can be relatively slow.
Natural disturbance regimes of the region in-
clude extreme climatic events, fire, insect and
disease outbreaks, herbivory, and trampling
(Miller 2005).

Grazing, which has been a traditional land
use throughout much of the plateau, has
resulted in shifts in vegetation composition
(Harris et al. 2003) and ecological states
(Miller et al. 2011) that persist for many
decades or longer. Fire-regime alteration
(Whelan 1995) and invasion of exotic plants
(Bock et al. 1986) have additionally contrib-
uted to these shifts. Increasing recreational
use and unauthorized social trailing threaten
the integrity of upland systems through soil
surface disturbance and resulting increases
in soil erosion by water and wind.

Additional pressure inside parks may also re-
sult from land use in adjacent areas. Global
climate change is expected to change levels
and seasonality of dominant precipitation

events (Garfin et al. 2010), and we are only
beginning to understand the implications for
plateau ecosystems (Munson et al. 2011a,b).
Additional information on characteristics of
Colorado Plateau ecosystems and ecologi-
cal threats to the region is provided in Miller
(2005).

The overall goal of the NCPN integrated
upland monitoring program is to determine
long-term trends in vegetation, soil stability,
and hydrologic function in the context of
changes in other ecological drivers, stressors,
and processes. Monitoring will increase fun-
damental understanding of upland systems
and provide managers with early warning
of undesirable change and information for
management decisions. Specific objectives of
upland monitoring at Cedar Breaks National
Monument are described below.

Determine status and trends in plant com-
munities, including:

e overall species richness

e cover of vegetation by dominant species
and lifeform

e density of shrubs by size class

e basal area and density of tree species
e canopy closure

e fuel volume and litter/duff depth

e frequency of exotic invasive species

Determine status and trends in soil stability,
including:

e cover of biological soil crusts by mor-
phological group (cyanobacteria, lichen,
moss, and undifferentiated crust)

e cover of other surface features (e.g., lit-
ter, rock, bare ground)

Evaluation of upland monitoring data rela-
tive to other vital signs will help facilitate
identification of drivers and distinguishing
“natural” from anthropogenic change. Local
weather station data can be used to interpret
responses, whereas remote sensing can be
used to determine change in vegetation at
larger scales caused by land use or climate
change. Historical upland monitoring data
sets may be integrated with data collected by
NCPN to allow earlier detection of trends.

Chapter 1: Introduction
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2 Methods

2.1 Integrated upland monitoring
in Cedar Breaks National
Monument

2.1.1 Resource issues driving upland
monitoring

Discussion with Cedar Breaks National
Monument (NM) staff identified high-eleva-
tion meadows, spruce-fir forests, and aspen
(Populus tremuloides) stands as the highest
priorities for long-term monitoring. Manage-
ment issues of concern included expansion
and contraction of vegetation types, recov-
ery of spruce-fir forests from beetle kill, sud-
den aspen decline (SAD), and the spread of
smooth brome (Bromus inermis) invasion.

Currently, the area above the rim in Cedar
Breaks NM is dominated by a mixture of
meadows and spruce-fir forest. Although
there are large patches of forest in many ar-
eas, there are also islands and fingers of forest
interspersed throughout the meadows. De-
termining how climate change will affect cer-
tain community types and reposition their
distribution across the landscape is of inter-
est to resource managers. Spruce-fir forests,
especially Engelmann spruce (Picea engla-
mannii) within the forests, have been heav-
ily attacked by bark beetles, creating a high
percentage of dead trees throughout these
forests. Tracking recovery of these forests is
an important management priority due to the
extent of the affected area.

Although aspen stands make up a relatively
small part of high-elevation vegetation in
Cedar Breaks NM, they are of particular
concern due to the threat of SAD. Finally,
smooth brome is an invasive exotic perennial
grass that is present along roadsides and has
expanded into other areas of the monument.
Although Cedar Breaks NM actively treats
some areas to remove this species, there is
concern that it is displacing native grasses
and forbs in the meadows.

2.1.2 Mapping and selecting target
populations

2.1.2.1 Accessibility
An accessibility map was created for Cedar
Breaks NM based on road and trail access.

Steep slopes (>50%) and areas isolated due
to steep slopes (e.g., mesa tops) were consid-
ered inaccessible for upland monitoring. Ac-
cessibility in Cedar Breaks NM was derived
using the NCPN LAM system (Landscape
Accessibility Model; http://science.nature.
nps.gov/im/units/ncpn/Tools.cfm).

2.1.2.2 Selecting and mapping target veg-
etation types

Defining the target population typically in-
volves determining the ecological sites that
correspond to the resource of interest. Di-
xie National Forest (DNF) mapped soils for
Cedar Breaks NM but did not include asso-
ciated ecological sites (USFS unpublished).
Instead, broad categories of vegetation are
associated with each soil map unit. Compar-
ing the DNF soil map to the draft NCPN
vegetation map showed that the priority veg-
etation types were not well distinguished by
soil map units. Therefore, ecological sites and
soil map units were not incorporated into the
survey design for Cedar Breaks NM.

Due to issues with the soil survey and the
relatively small area of the monument, we
decided to use a simple mapping process
for Cedar Breaks NM. Stratification of the
sampling frame was minimized by using the
natural barrier of the breaks to distinguish
high elevations in the monument. Within the
accessible area, all target vegetation types
(subalpine meadow, spruce-fir, and aspen;
Figure 2-1) were included in the sampling
frame using their associated vegetation map
units (Figure 2-2). This represented 88% (or
548 ha) of the accessible area of the monu-
ment above the rim.

2.1.3 Selection of monitoring locations

A 65-m buffer was applied to roads, trails, the
park boundary, non-target vegetation, and
inaccessible areas. Using the remaining map
area, monitoring plots were selected using
the Generalized Random Tessellated Strati-
fied (GRTS) method (Stevens and Olsen
2004) to create a spatially balanced design.
Coordinates corresponded to the centroid of
aplot (see Figure 2-2). Plots were established
in ascending order of plot number. If a plot
was rejected (e.g., due to transects’ crossing
aroad or trail), the next sequentially ordered
plot was used.

Chapter 2: Methods
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® 2011 plots

] Subalpine meadows
B8 Spruce-fir
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Figure 2-2. Location of monitoring
plots in Cedar Breaks National
Monument, 2011. Colors illustrate
predicted vegetation types in the
sampling frame above the rim.
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Combining all target vegetation types in the
sampling frame allows plots to fall near the
boundary of different vegetation types so
that expansion and contraction of communi-
ties can be monitored.

2.1.4 Revisit design

A rotating-panel revisit design (Figure 2-3)
was created that samples eight plots each
year for a total of 28 plots over seven years.
Plots are sampled for two consecutive years
in order to detect year-to-year differences
(due to temperature, precipitation, etc.) and
rested for five years. Every seven years, the
sampling scheme repeats itself. The number
of plots in each vegetation type should ap-
proximately represent the area of each veg-
etation type in the sampling frame.

2.2 Integrated upland monitoring
procedures

2.2.1 Response design

The response design (methods used to col-
lect observations) for integrated upland
monitoring in NCPN parks is based largely
on rangeland monitoring procedures recom-
mended by Herrick and colleagues (2005)
and standard forest, woodland, and fuels
procedures (NPS 2003; Brown 1974).

E Year
l1|2|3|4]|5/|6]7
1| 4

2

3

4

5

6

7| 4

Figure 2-3. Number of plots sampled each year
based on a 7-year rotating panel revisit design
for long-term upland monitoring at Cedar Breaks
National Monument.

At each plot, observations are recorded along
three parallel, 50-m transects spaced 25 m
apart (Figure 2-4). Photos of each transect
are taken from the origin and end. A point-
intercept method is used to record percent
cover of understory (<2 m) plant species
and ground-cover attributes at 0.5-m inter-
vals along each transect. All species, and the
number of shrubs (by species and height
class) and tree seedlings (by species), are re-
corded in a 1-m belt upslope of each transect.
Density of exotic perennial species in the
1-m belt was discontinued beginning in the
2011 field season. Instead, frequency of all
exotic species (annual and perennial) is re-
corded using 1x1-m quadrats placed every 5
m along each transect.

i Fuels
|/ transects
Transect 1 : /
meadows.
@ Rebar
Quad 1 Quad 2 25m {} Flag
Transect 2 l " Quadrat
5-m belt
transect N = 1-m belt
T transect
Quad 3 Quad 4 25m downslope
Transect 3 l l

Fuels
transects

Figure 2-4. Plot layout for upland
monitoring of forests and subalpine

Chapter 2: Methods
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Saplings (2.5-15-cm diameter) are identified
to species, and density is tallied in a 5-m belt
transect centered on Transect 2. All over-
story trees (>15 cm diameter) in Quadrant 1
are identified to species, tagged with unique
numbers, and measured for diameter. The
diameter of all trees is measured at breast
height. Crown health and class of trees are
also recorded. Crown health describes the
percent of live foliage for each tree. Crown
class describes the relative position of each
live tree in the canopy. The NCPN uses the
following crown classes (Figure 2-5):

Dominant. Trees have crowns extending
above the general level of the main canopy
of adjacent trees and receive full light from
above and partly from the sides.

Codominant. Trees have crowns forming
the general level of the main canopy of ad-
jacent trees and receive full light from above
and comparatively little from the sides.

Intermediate. Trees have crowns extending
into the lower portion of the main canopy of
adjacent trees, but are shorter in height than
the codominants. They receive little direct
light from above and none from the sides. In-
termediate crown-classed trees usually have
small crowns that are crowded on the sides.

Overtopped/Suppressed. Trees have crowns
entirely below the general level of the canopy
of adjacent trees, and receive no direct light
from above or from the sides.

Overstory canopy closure is measured ev-
ery 10 m along the transects using a concave
spherical densiometer. Fuels are measured
using Brown’s planar method (Brown 1974)
along four 50-ft transects that extend beyond
the plot on two corners. Counts of fine woody
fuels and diameters of coarse woody fuels are
recorded to derive volumes of each fuel class,
and depth of litter and duff are measured.
Disturbances observed on and around the
site are also recorded. Beginning in 2011, an
“exotic species walk” was added to search for
other exotic plants present in plots.

All measures recorded along transects are
sub-samples scaled to the plot level. The
plot-level measures are the primary values
used in summaries and statistical analyses.

2.3 Database

All observations recorded in the field are
stored in an NCPN Access database. Qual-
ity assurance and quality control (QA/QC)
procedures include domain checking in da-
ta-entry procedures, checks for missing val-
ues, and logic checks. All spatial data used in
selecting monitoring locations, the sampling
frame map, and the GRTS-generated sam-
pling locations are GIS-ArcMap shape files
and are stored with the Access database on
NCPN servers.

Figure 2-5. The relative positions of trees using four classes for crown
classification. D =Dominant, C = Codominant, | = Intermediate, and O =

Overtopped/Suppressed.
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3 Results

3.1 Monitored plots

In July 2011, eight plots were monitored as
part of the long-term revisit design. Four of
these plots were newly established.

3.2 Summaries

Status and trend assessments are more mean-
ingful after many years of monitoring, and as
the number of monitoring plots increases.
More intensive evaluation of monitoring data
is slated to commence after five full years of
monitoring are complete.

For this annual report, plot-level summaries
of the measures in Chapter 1 were generated
for each monitoring plot, then summarized
for the entire area above the rim. Summaries
are simply a mean and the range (minimum,
maximum) for a measured attribute. Qualita-
tive assessments of summary measures could
be misleading, given the small sample sizes.
The reader is cautioned not to draw wide-
reaching conclusions from these preliminary
summaries.

3.2.1 Species richness

Eighty-two species were detected during
monitoring in 2011. Species richness by life-
form is reported in Table 3-1. Recorded spe-
cies were compared to the NPSpecies data-
base to determine first-time observations in
Cedar Breaks NM. No new species were de-
tected in the park in 2011.

3.2.2 Overstory canopy closure and
understory cover by lifeform and
dominant species

Overstory canopy closure and percent cover
of live and total vegetation in the understory
by lifeform are shown in Table 3-2. Live cover
includes photosynthetic and live woody tis-
sue. Total cover additionally includes dead
plants, dead parts of live plants, and senesced
tissue that was alive earlier in the growing
season.

Live and total percent cover of dominant
understory species are shown in Table 3-3.

Dominant species were selected using spe-
cies frequently detected in plots. For each
plot, the percent cover of all understory spe-
cies and additional species recorded in the
1-m belt are included in an electronic appen-
dix that accompanies this report (cebrll_
species.xls).

3.2.3 Shrub density

Density of shrub species is shown in Table
3-4. Shrubs were uncommon, with the ex-
ception of alpine prickly currant (Ribes mon-
tigenum) and red elderberry (Sambucus rac-
emosa) at a couple of plots.

3.2.4 Tree density

Density of live seedlings, saplings, and over-
story trees, and crown class of live overstory
trees, are shown in Table 3-5. Density, dbh,
and crown health for all overstory trees >15
cm dbh are shown in Table 3-6.

3.2.5 Exotic species

Percent cover and frequency of detection of
exotic plant species are shown in Table 3-7.
Three exotic species were detected at moni-
toring plots through cover and frequency
sampling. Kentucky bluegrass (Poa pratensis)
was detected at all plots, with frequency as
high as 93.3%. Common dandelion (Taraxa-
cum officinale) was detected at all plots ex-
cept one, but cover tended to be low. Smooth
brome was detected at one plot (#107), with
a frequency of 63%.

Beginning in 2011, NCPN upland sampling
methods also included an “exotic species
walk” to search for other exotic plants pres-
ent in plots. A list of all exotic species detect-
ed, and descriptions of the number of plants,
size of invasions, and approximate locations,
are included in an electronic appendix that
accompanies this report (cebrll exotics.
xls).

Chapter 3: Results
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3.2.6 Threatened and endangered
species

Although Cedar Breaks NM does not have
any populations of federally listed threat-
ened or endangered plant species within its
borders, at least 18 species of special concern
exist within the monument (Fertig 2009).
None of these species was detected in moni-
toring plots in 2011, and the NCPN does not
specifically monitor them in the monument.

3.2.7 Surface features

Surface-feature cover is shown in Table 3-8.
The dominant surface cover at plots was un-
differentiated crust, litter, or small rocks.

3.2.8 Fuels

Fuel volumes and depth of litter and duff
are reported in Table 3-9. Fuels ranged from
nothing in meadow plots to substantial
amounts of sound, 1,000-hr fuels in forest
plots with significant tree mortality.

Table 3-1. Mean (range) number of plant species
detected per monitoring plot, Cedar Breaks National

Monument, 2011.

Table 3-2. Mean (range) percent overstory canopy
closure, and percent cover of understory vegetation,

Cedar Breaks National Monument, 2011.

Vegetation Mean number of species detected . Percent cover
Vegetation Percent -
Tree 1.4 (0-3) Live Total
Shrub 1.0 (0-3) Overstory canopy 13.4 i
Perennial grass 7.6 (5-12) closure (0-48.2)
Annual grass 0 59.8 62.4
Total understory
Forb/Herb 22.5 (17-29) (43.7-78.0)  (46.0-79.3)
Total 32.5 (24-44) T 7.3 8.4
ree (0-30.3)  (0-33.7)
3.1 3.2
Shrub (0-7.3) 0-7.7)
. 14.5 16.7
Perennial grass (33-267)  (4.0-31.3)
Annual grass 0 0
44.0 44.3
Forb/Herb (243-71.0) (24.7-71.0)
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Table 3-8. Mean (range) percent cover
of surface features, Cedar Breaks
National Monument, 2011.

Surface feature Percent cover

Crust, undifferentiated 17.8 (2.3-35.0)
Cyanobacteria 0
Lichen 0

Moss 0.1 (0-0.3)
Bare soil 3.1(0-11.0)
Litter 51.3 (22.7-78.3)
Woody debris 2.1 (0-6.3)
Small rock 11.0 (1.0-23.0)
Large rock 0.7 (0-2.3)
Bedrock 0.04 (0-0.3)

Table 3-9. Mean (range) fuel volume and depth of litter and duff, Cedar Breaks National Monument,

2011.
Fuel volume (tons/acre) Depth (cm)
1000-h
Total 1-hr 10-hr 100-hr r Litter Duff
Sound Rotten
7.9 0.05 0.4 0.5 6.2 0.9 0.8 0.5
(0-24.9) (0-0.1) (0-1.1) (0-1.9) (0-21.4) (0-5.8) (0.1-1.6) (0-1.2)

*A piece of fuel is rotten when it is obviously punky or can be easily kicked apart at the intersection point; otherwise it is consid-

ered sound.
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4 Discussion

In general, data from 2011 were fairly similar to
those from the previous two years. Half of the
plots monitored in 2011 were newly established,
and it is important to remember that any differ-
ences between years could be due to the different
suite of plots sampled, rather than actual changes
on the landscape. This variation will be account-
ed for in status and trend analyses after plots have
been revisited; it is too early to draw conclusions
from these preliminary data.

In 2012, eight plots will be monitored according
to the full operational monitoring design, includ-
ing four plots that will be newly established. Con-
tinued discussion will occur with Cedar Breaks
National Monument resource staff to ensure
that park expectations and needs are satisfied by
NCPN integrated upland monitoring. A status
and trend report will be produced after five years
of monitoring are completed.

Chapter 4: Discussion

13






5 Literature Cited

Bock, C. E.,J. H. Bock, K. L. Jepsen, and
J. C. Ortega. 1986. Ecological effects
of planting African lovegrass in Ari-

zona. National Geographic Research
2(4):456-463.

Brown, J. K. 1974. Handbook for inventory-
ing downed woody material. U.S. Forest
Service General Tech. Report INT-16,
Intermountain Forest and Range Ex-
periment Station, Ogden, Utah.

Fertig, W. 2009. Annotated checklist of
vascular flora: Cedar Breaks National
Monument. Natural Resource Technical
Report NPS/NCPN/NRTR—2009/173.
National Park Service, Fort Collins,
Colorado.

Garfin, G. M., ]. K. Eischeid, M. T. Lenart, K.

L. Cole, K. Ironside, and N. Cobb. 2010.
Downscaling climate projections in to-
pographically diverse landscapes of the
Colorado Plateau in the arid southwest-
ern United States. Iz C. van Riper III,

B. F. Wakeling, and T. D. Sisk, eds., The
Colorado Plateau IV: Shaping conserva-
tion through science and management.

Tucson: The University of Arizona Press.

Harris, T. A., G. P. Asner, and M. E. Miller.
2003. Changes in vegetation structure
after long-term grazing in pinyon-ju-
niper ecosystems: Integrating imaging
spectroscopy and field studies. Ecosys-
tems 6(4):368-383.

Herrick, J. E., J. W. Van Zee, K. M. Havstad,

L. M. Burkett, and W. G. Whitford. 2005.

Monitoring manual for grassland, shru-
bland, and savanna ecosystems. Pub-
lished as 2 volumes. U.S. Department
of Agriculture Jornada Experimental
Range, Las Cruces, New Mexico.

Miller, M. E., R. T. Belote, M.. A. Bowker,
and S. L. Garman. 2011. Alternative
states of a semiarid grassland ecosystem:

Implications for ecosystem services.
Ecosphere 2(5):1-18.

Miller, M. E. 2005. The structure and
functioning of dryland ecosystems:
Conceptual models to inform long-term
ecological monitoring. U.S. Geological

Survey Scientific Investigations Report
2005-5197.

Munson, S. M., J. Belnap, C. D. Schelz, M.
Moran, and T. W. Carolin. 2011a. On
the brink of change: Plant responses to

climate change on the Colorado Plateau.
Ecosphere 2(6):1-15.

Munson, S. M., J. Belnap, and G. S. Okin.
2011b. Responses of wind erosion to
climate-induced vegetation changes on
the Colorado Plateau. Proceedings of
the National Academy of Sciences of the
USA 108(10):3854-3859.

National Park Service (NPS). 2003. Fire
monitoring handbook. Fire Manage-
ment Program Center, National Inter-
agency Fire Center, Boise, Idaho.

Stevens, D. L., and A. R. Olsen. 2004.
Spatially balanced sampling of natural
resources. Journal of the American Sta-
tistical Association 99:262-278.

U.S. Forest Service (USFS). Unpublished.
Soil survey report for Dixie National
Forest - Parts of Garfield, Washington,
Iron, Kane and Wayne counties.

Whelan, R. J. 1995. The ecology of fire.
Cambridge, U.K.: Cambridge University
Press.

Chapter 5: Literature Cited






The Department of the Interior protects and manages the nation’s natural resources and cultural heritage; provides

scientific and other information about those resources; and honors its special responsibilities to American Indians, Alaska
Natives, and affiliated Island Communities.

February 2013



National Park Service
U.S. Department of the Interior

Natural Resource Stewardship and Science
1201 Oak Ridge Drive, Suite 150
Fort Collins, Colorado 80525

www.nature.nps.gov

EXPERIENCE YOUR AMERICA™



	1  Introduction
	2  Methods
	2.1  Integrated upland monitoring in Cedar Breaks National Monument
	2.2  Integrated upland monitoring procedures
	2.3  Database 

	3  Results
	3.1  Monitored plots
	3.2  Summaries

	4  Discussion
	5  Literature Cited
	Figure 2-1. Examples of dominant vegetation types monitored in Cedar Breaks National Monument.
	Figure 2-2. Location of monitoring plots in Cedar Breaks National Monument, 2011. Colors illustrate predicted vegetation types in the sampling frame above the rim.
	
Figure 2-3. Number of plots sampled each year based on a 7-year rotating panel revisit design for long-term upland monitoring at Cedar Breaks National Monument.
	Figure 2-4. Plot layout for upland monitoring of forests and subalpine meadows.
	Figure 2-5. The relative positions of trees using four classes for crown classification. D =Dominant, C = Codominant, I = Intermediate, and O = Overtopped/Suppressed.
	Table 3-1. Mean (range) number of plant species detected per monitoring plot, Cedar Breaks National Monument, 2011.
	Table 3-2. Mean (range) percent overstory canopy closure, and percent cover of understory vegetation, Cedar Breaks National Monument, 2011.
	Table 3-3. Mean (range) percent cover of dominant understory species, Cedar Breaks National Monument, 2011.
	Table 3-4. Density of shrub species per hectare, Cedar Breaks National Monument, 2011.
	Table 3-5. Mean (range) density of live seedlings, saplings, and overstory trees, and crown class of live overstory trees, Cedar Breaks National Monument, 2011.
	Table 3-6. Mean (range) density, diameter at breast height (dbh), and crown health for all trees >15 cm dbh, Cedar Breaks National Monument, 2011.
	Table 3-7. Mean (range) percent cover and frequency of exotic plant species detected in Cedar Breaks National Monument, 2011.
	Table 3-8. Mean (range) percent cover of surface features, Cedar Breaks National Monument, 2011.
	Table 3-9. Mean (range) fuel volume and depth of litter and duff, Cedar Breaks National Monument, 2011.
	_GoBack
	_GoBack
	OLE_LINK3
	_GoBack
	OLE_LINK19
	OLE_LINK20
	OLE_LINK7
	OLE_LINK8
	_GoBack
	_GoBack


Exotic Plant Walk

		Unit_Code		Visit_Year		Master_Stratification		Plot_ID		Utah_Species		Master_Common_Name		Lifeform		Duration		Alive		Notes

		CEBR		2011		Subalpine		107		Bromus inermis		smooth brome		Graminoid		Perennial				Most of the plot is in the bottom of a swale that is dominated by Bromus inermis

		CEBR		2011		Subalpine		109		Bromus inermis		smooth brome		Graminoid		Perennial				Only on T1

		CEBR		2011		Subalpine		102		Poa pratensis		Kentucky bluegrass		Graminoid		Perennial				Throughout plot.

		CEBR		2011		Subalpine		104		Poa pratensis		Kentucky bluegrass		Graminoid		Perennial				Throughout plot

		CEBR		2011		Subalpine		105		Poa pratensis		Kentucky bluegrass		Graminoid		Perennial				Scattered throughout

		CEBR		2011		Subalpine		106		Poa pratensis		Kentucky bluegrass		Graminoid		Perennial				In the meadow only

		CEBR		2011		Subalpine		107		Poa pratensis		Kentucky bluegrass		Graminoid		Perennial				Scattered throughout plot

		CEBR		2011		Subalpine		109		Poa pratensis		Kentucky bluegrass		Graminoid		Perennial				Mostly on T1

		CEBR		2011		Subalpine		111		Poa pratensis		Kentucky bluegrass		Graminoid		Perennial				Scattered throughout the open meadow areas.

		CEBR		2011		Subalpine		112		Poa pratensis		Kentucky bluegrass		Graminoid		Perennial				Not the dominant plant by any means, but scattered throughout the plot.

		CEBR		2011		Subalpine		102		Taraxacum officinale		Common dandelion		Forb		Perennial				Scattered individuals in plot.

		CEBR		2011		Subalpine		104		Taraxacum officinale		Common dandelion		Forb		Perennial				Many individuals scattered around plot.

		CEBR		2011		Subalpine		105		Taraxacum officinale		Common dandelion		Forb		Perennial				Scattered throughout

		CEBR		2011		Subalpine		106		Taraxacum officinale		Common dandelion		Forb		Perennial				In the meadow openings only

		CEBR		2011		Subalpine		107		Taraxacum officinale		Common dandelion		Forb		Perennial				Scattered throughout plot

		CEBR		2011		Subalpine		109		Taraxacum officinale		Common dandelion		Forb		Perennial				Scattered individuals

		CEBR		2011		Subalpine		111		Taraxacum officinale		Common dandelion		Forb		Perennial				Scattered throughout the open meadow areas.



&A

Page &P




Live_Percent_Cover

		UnitCode		Visit_Year		Vegetation_Type		PlotID		ABLA		ACLE9		ACMI2		AGGL		AGOSE		ARFE3		BRAN13		BRCI2		BRIN2		CAEG		CALI4		CARH4		CARO5		CHAN9		CIWH		DEBA2		DECA18		ELEL5		ELTR7		EPILO		ERPE3		ERUM		ERUR2		FEOV		FRVI		GETR		HEMU3		HEUN		KOMA		LEPY2		LEWA2		LIPO		LUAR3		MEAR6		OSDE		OXOR2		PELE7		PERY		PHAL2		PIEN		POBI6		PODI2		PODO4		POFE		POGL9		POGR9		POHI6		POPR		POTR5		PSJA2		PSMO		RIMO2		SARA2		SIDR		SOMU		SYFO2		TAOF		THFE		THMOM		TRLO		TRSP2		UNKPF

		CEBR		2011		Subalpine		102				2.7		2.7		0.7				0.3		0.7		0.3																						1.3								5.0		4.3				21.7								0.3																35.3		0.3								0.3		1.7				11.3		6.0		11.3														2.0										9.3

		CEBR		2011		Subalpine		104				7.0		7.7		4.7																														4.3								2.7																2.3										0.3		0.3		0.3																		2.0		16.0						0.7								2.3		1.3		0.3						1.3		0.7

		CEBR		2011		Subalpine		105		2.0		2.0		5.7				1.7		6.7												1.7						0.3								0.7						0.7		6.7								7.3		4.7								4.3				0.7				1.7		0.3						0.3														0.3		2.3						0.3		3.0						0.3		3.3		3.7						5.0

		CEBR		2011		Subalpine		106		4.3		1.0		4.3		0.3				4.7																				3.3														3.7												0.3										7.0		1.7		0.3		1.3						5.0																1.7				1.0		2.0		7.3						2.3				0.3		0.3				1.7		0.3

		CEBR		2011		Subalpine		107		2.7		1.0		4.3				0.3						0.7		16.3		0.7		0.3						0.3				6.7								0.3		0.7				0.3								1.7										17.0		2.3		8.3		0.7		1.7								3.7																7.0								7.3								2.7		0.3		11.3				0.7

		CEBR		2011		Subalpine		109		22.3		1.0		3.0										1.7								0.3		5.0		0.3		0.7						0.3		0.3		0.3																		0.3								10.3		5.7				1.7								7.0								0.3								0.3		2.0						0.7								1.0		0.3		1.3				1.7

		CEBR		2011		Subalpine		111		5.0		5.0		9.7				1.0						1.7				2.0				0.3														1.3						1.0		1.0		1.0		0.7						1.0										4.0		2.0		1.0		0.3		0.3		19.3				6.3								0.3						0.7		2.0						0.7		6.3		0.3		0.3		7.3				0.7				0.3		5.0

		CEBR		2011		Subalpine		112				0.3		10.3																												1.7				0.3								9.3						28.7																								20.7						0.3		1.3						0.3		8.3		0.7		9.3														0.3										16.3		0.3		0.3



&A

Page &P



Total_Percent_Cover

		UnitCode		Visit_Year		Vegetation_Type		PlotID		ABLA		ACLE9		ACMI2		AGGL		AGOSE		ANMU8		ANSE4		ARDR		ARFE3		ASTRA		BRAN13		BRCI2		BRIN2		CAEG		CALI4		CARH4		CARO5		CHAN9		CHAT		CIWH		CLLA2		DEBA2		DECA18		DRSU		ELEL5		ELTR7		ELYMU		EPILO		ERCA14		ERPA13		ERPE3		ERUM		ERUR2		FEOV		FRAT		FRVI		GETR		HEMU3		HEUN		JUBAM		KOMA		LEPY2		LEWA2		LIPO		LUAR3		MEAR6		OEFL		ORPA3		ORSE		OSDE		OXOR2		PAMU11		PELE7		PERY		PEWH		PHAL2		PIEN		POA		POBI6		PODI2		PODO4		POFE		POGL9		POGR9		POHI6		POPR		POPU3		POSE		POTR5		PSJA2		PSMO		PYCL2		RAIN		RIMO2		RUID		RUSA		SARA2		SEIN		SIDR		SOMU		SYFO2		TAOF		THFE		THMOM		TRLO		TRSP2		UNKPF		UNKPG

		CEBR		2011		Subalpine		102				2.7		2.7		0.7								T		0.3				0.7		0.3																												1.7														5.0		6.7						21.7										0.3						T																		36.0				0.3										0.3		2.0				12.0		6.0		11.7												T												T				2.0				T						9.7		T				0.7

		CEBR		2011		Subalpine		104				9.3		7.7		5.0				T				T				T																																4.7								T						2.7																				2.3								T								0.3				0.3		0.3																T						2.0		18.0										0.7																		2.3		1.3		0.3				T		1.3		0.7

		CEBR		2011		Subalpine		105		2.0		2.0		5.7				1.7						T		6.7				T										1.7								0.3		1.0										0.7												0.7		6.7				T						7.7		4.7										4.3				0.7										1.7				0.3								0.3																0.3		2.7										0.3						3.3				T				T				0.3		3.3		3.7		T				5.0		T

		CEBR		2011		Subalpine		106		5.3		1.0		4.3		0.3										4.7				T		T								T												3.3				T						T												3.7				T												0.3										7.0				T				1.7		0.3				1.3								5.7														T		T		2.3								1.0		2.0						7.3								T				2.3				0.3		0.3				1.7		0.3

		CEBR		2011		Subalpine		107		2.7		1.0		4.3				0.3						T								0.7		19.3		0.7		0.3		T				0.3		T		T				8.0				T								0.3		T				0.7				0.3										1.7												17.0		2.3		8.7								0.7		1.7		T		T				T				4.3		T												T				7.7				T						T				T		7.7										T				2.7		0.3		11.3		T		0.7

		CEBR		2011		Subalpine		109		23.0		1.0		3.0				T						T								2.0		T						0.3		5.0		0.3		T		0.7						T				0.3		0.3				0.3										T						T						T				0.3								10.3		5.7						T		T		1.7		T				T						10.3								T		0.3								0.3				T		2.0				T				T		0.7						T		T		T				1.0		0.3		1.3		T		1.7		T		T

		CEBR		2011		Subalpine		111		6.3		6.3		9.7				1.0				T		T								2.0				3.0				0.3		T		T																2.7												1.0		1.0		1.7		T		0.7						1.0												4.0		2.0								1.0		0.3				0.3		19.3						8.3										0.3						0.7		2.0		T								0.7				T		6.3		T				0.3				0.3		7.3				0.7		T		0.3		5.0

		CEBR		2011		Subalpine		112				0.3		10.3				T						T												T				T														1.7						0.3														9.7				T				28.7						T				T										T		T												20.7				T				T		0.3		1.3				T		0.3		8.7		0.7		9.3																								T				0.3										16.3		0.3		0.3

										T= species detected in the 1-m belt that were not detected in point-intercept cover





Species_code

		Master_PLANT_Code		Utah_Species		Master_Common_Name		Lifeform		Duration		Nativity

		ABLA		Abies lasiocarpa		Subalpine fir		Tree		Perennial		Native

		ACLE9		Stipa lettermanii		Letterman's needlegrass		Graminoid		Perennial		Native

		ACMI2		Achillea millefolium		common yarrow		Forb		Perennial		Native

		AGGL		Agoseris glauca		pale agoseris		Forb		Perennial		Native

		AGOSE		Agoseris sp.		agoseris

		ANMU8		Anemone multifida		Cutleaf anemone		Forb		Perennial		Native

		ANSE4		Androsace septentrionalis		Pygmy-flower rock-jasmine		Forb		Annual		Native

		ARDR		Arabis drummondii		Drummond's rockcress		Forb		Perennial		Native

		ARFE3		Arenaria fendleri		Fendler's sandwort		Forb		Perennial		Native

		ASTRA		Astragalus sp.		milkvetch (sp).		Forb		Perennial		Native

		BRAN13		Bromus anomalus		Nodding brome		Graminoid		Perennial		Native

		BRCI2		Bromus ciliatus		Fringed brome		Graminoid		Perennial		Native

		BRIN2		Bromus inermis		smooth brome		Graminoid		Perennial		NonNative

		CAEG		Carex egglestonii		Eggleston's sedge		Graminoid		Perennial		Native

		CALI4		Castilleja linariifolia		Wyoming paintbrush		Forb		Perennial		Native

		CARH4		Castilleja rhexifolia		Rhexia-leaved paintbrush		Forb		Perennial		Native

		CARO5		Carex rossii		Ross' sedge		Graminoid		Perennial		Native

		CHAN9		Epilobium angustifolium		fireweed		Forb		Perennial		Native

		CHAT		Chenopodium atrovirens		Mountain goosefoot		Forb		Annual		Native

		CIWH		Cirsium wheeleri		Wheeler's thistle		Forb		Perennial		Native

		CLLA2		Claytonia lanceolata		Lanceleaf springbeauty		Forb		Perennial		Native

		DEBA2		Delphinium barbeyi		Subalpine larkspur		Forb		Perennial		Native

		DECA18		Deschampsia caespitosa		Tufted hairgrass		Graminoid		Perennial		Native

		DRSU		Draba subalpina		Breaks draba		Forb		Perennial		Native

		ELEL5		Elymus elymoides		Squirreltail		Graminoid		Perennial		Native

		ELTR7		Elymus trachycaulus		slender wheatgrass		Graminoid		Perennial		Native

		ELYMU		Elymus sp.		wildrye

		EPILO		Epilobium sp.		willowherb

		ERCA14		Erysimum asperum		sanddune wallflower		Forb		Perennial		Native

		ERPA13		Eriogonum panguicense		Panguitch wild buckwheat		Forb		Perennial		Native

		ERPE3		Erigeron peregrinus		subalpine fleabane		Forb		Perennial		Native

		ERUM		Eriogonum umbellatum		sulphur-flower buckwheat		Forb		Perennial		Native

		ERUR2		Erigeron ursinus		Bear daisy		Forb		Perennial		Native

		FEOV		Festuca ovina		fescue		Graminoid		Perennial		Native

		FRAT		Fritillaria atropurpurea		Leopard-lily		Forb		Perennial		Native

		FRVI		Fragaria virginiana		Virginia strawberry		Forb		Perennial		Native

		GETR		Geum triflorum		old man's whiskers		Forb		Perennial		Native

		HEMU3		Viguiera multiflora		showy goldeneye		Forb		Perennial		Native

		HEUN		Helianthella uniflora		Little sunflower		Forb		Perennial		Native

		JUBAM		Juncus arcticus		Baltic rush		Graminoid		Perennial		Native

		KOMA		Koeleria macrantha		Junegrass		Graminoid		Perennial		Native

		LEPY2		Lewisia pygmaea		Alpine bitter-root		Forb		Perennial		Native

		LEWA2		Physaria wardii		Ward's bladderpod		Forb		Perennial		Native

		LIPO		Ligusticum porteri		Southern ligusticum		Forb		Perennial		Native

		LUAR3		Lupinus argenteus		silvery lupine		Forb		Perennial		Native

		MEAR6		Mertensia arizonica		Aspen bluebell		Forb		Perennial		Native

		OEFL		Oenothera flava		Yellow evening-primrose		Forb		Perennial		Native

		ORPA3		Solidago parryi		Parry's goldenweed		Forb		Perennial		Native

		ORSE		Pyrola secunda		Sidebells pyrola		Forb		Perennial		Native

		OSDE		Osmorhiza depauperata		Blunt sweet-cicely		Forb		Perennial		Native

		OXOR2		Oxytropis oreophila		mountain oxytrope		Forb		Perennial		Native

		PAMU11		Senecio multilobatus		Basin groundsel		Forb		Perennial		Native

		PELE7		Penstemon leiophyllus		smoothleaf beardtongue		Forb		Perennial		Native

		PERY		Penstemon rydbergii		Rydberg's penstemon		Forb		Perennial		Native

		PEWH		Penstemon whippleanus		Whipple's penstemon		Forb		Perennial		Native

		PHAL2		Phleum alpinum		Alpine timothy		Graminoid		Perennial		Native

		PIEN		Picea engelmannii		Engelmann spruce		Tree		Perennial		Native

		POA		Poa sp.		bluegrass (sp).		Graminoid		Perennial		unk

		POBI6		Polygonum bistortoides		American bistort		Forb		Perennial		Native

		PODI2		Potentilla diversifolia		varileaf cinquefoil		Forb		Perennial		Native

		PODO4		Polygonum douglasii		Douglas' knotweed		Forb		Annual		Native

		POFE		Poa fendleriana		Muttongrass		Graminoid		Perennial		Native

		POGL9		Potentilla glandulosa		sticky cinquefoil		Forb		Perennial		Native

		POGR9		Potentilla gracilis		slender cinquefoil		Forb		Perennial		Native

		POHI6		Potentilla hippiana		woolly cinquefoil		Forb		Perennial		Native

		POPR		Poa pratensis		Kentucky bluegrass		Graminoid		Perennial		NonNative

		POPU3		Polemonium pulcherrimum		Jacob's-ladder		Forb		Perennial		Native

		POSE		Poa secunda		Sandberg's bluegrass		Graminoid		Perennial		Native

		POTR5		Populus tremuloides		Quaking aspen		Tree		Perennial		Native

		PSJA2		Stellaria jamesiana		James' chickweed		Forb		Perennial		Native

		PSMO		Cymopterus lemmonii		Lemmon's spring-parsley		Forb		Perennial		Native

		PYCL2		Haplopappus clementis		tranquil goldenweed		Forb		Perennial		Native

		RAIN		Ranunculus inamoenus		graceful buttercup		Forb		Perennial		Native

		RIMO2		Ribes montigenum		Alpine prickly currant		Shrub		Perennial		Native

		RUID		Rubus idaeus		American red raspberry		Shrub		Perennial		Native

		RUSA		Rumex salicifolius		willow dock		Forb		Perennial		Native

		SARA2		Sambucus racemosa		red elderberry		Shrub		Perennial		Native

		SEIN2		Senecio integerrimus		lambstongue ragwort		Forb		Perennial		Native

		SIDR		Lychnis drummondii		Drummond's catchfly		Forb		Perennial		Native

		SOMU		Solidago multiradiata		Rocky Mountain goldenrod		Forb		Perennial		Native

		SYFO2		Aster foliaceus		alpine leafybract aster		Forb		Perennial		Native

		TAOF		Taraxacum officinale		Common dandelion		Forb		Perennial		NonNative

		THFE		Thalictrum fendleri		Fendler's meadow-rue		Forb		Perennial		Native

		THMOM		Thlaspi montanum		Alpine pennycress		Forb		Perennial		Native

		TRLO		Trifolium longipes		longstalk clover		Forb		Perennial		Native

		TRSP2		Trisetum spicatum		Spike trisetum		Graminoid		Perennial		Native

		UNKPF		unknown perennial forb				Forb		Perennial

		UNKPG		unknown perennial grass				Graminoid		Perennial





