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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 in Zion National Park (NP) during 2011.
It outlines goals and objectives of NCPN upland monitoring, methods of the upland moni-
toring protocol, and procedures for defining and mapping target populations for monitoring,
and describes the results of this year’s efforts and plans for future monitoring.

Upland monitoring was initiated at Zion NP in 2011. Based on discussions with park re-
source staff, one Gambel oak (Quercus gambelii) and three singleleaf pinyon (Pinus mono-
phylla) / Utah juniper (Juniperus osteosperma) (pinyon-juniper; PJ) ecological site types were
selected for monitoring. The sampling frame was delineated using the soil map units where
each ecological site type occurred in the park. Twenty-four PJ and 12 Gambel oak plots were
established and monitored in 2011.

In this report, measures were summarized for each ecological site type. The only analysis
performed was an ordination of species cover. Results of this ordination indicated a high
degree of overlap between the three PJ site types and separation between P] and Gambel oak
sites. Early monitoring data describe status of ecological site types, and interpretation is lim-
ited 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 NCPN.
These upland areas include rock outcrops,
badlands, shrublands, grasslands, wood-
lands, forests, and subalpine meadows, with
local vegetation determined by soil type and
depth, topography, climate, and disturbance
history. Upland vegetation supplies most re-
gional primary productivity, which translates
to energy for other trophic levels. The con-
dition of upland vegetation influences soil
stability and nutrient cycling that, in turn, de-
termines 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.

Upland ecosystems of the Colorado Plateau,
where the majority of NCPN park units are
located, tend to be dominated by shrubs,
perennial grasses, and small trees. Although
these life forms play an integral role in defin-
ing the structure and function of Colorado
Plateau ecosystems (Whitford 2002), it is the
highly-pinnacled biological soil crusts that
make these dryland systems unique. Biologi-
cal soil crusts are biotic communities com-
posed of cyanobacteria, algae, microfungi,
mosses, and lichens that occur on and within
the upper few millimeters of the soil surface
(Belnap et al. 2003). Their presence stabilizes
the soil surface and reduces susceptibility
to wind and water erosion (Williams et al.
1995). They also contribute to nutrient cy-
cling by fixing C (Lange 2003) and N (Evans
and Lange 2003; Belnap 2002) and affect the
availability of nutrients to plants (Harper and
Belnap 2001). Biological soil crusts are par-
ticularly sensitive to disturbances that affect
the soil surface, such as trampling and off-
road vehicle use (Rosentreter and Belnap
2003) (Figure 1-1).

In the basins neighboring the Colorado Pla-
teau, where several NCPN park units are
located, biological soil crusts also play an
important role but are less dramatically pin-
nacled. In the forests, shrublands, and mead-
ows of the mountain regions surrounding the

Colorado Plateau, where numerous NCPN
park units are located, biological soil crusts
do not play an important role since much of
the soil surface is covered by vegetation and
litter.

Many upland ecosystems of the region are
characterized by low resistance and resil-
ience. Even moderate disturbances can affect
vegetative composition and structure, and re-
covery to pre-disturbance conditions can be
relatively slow. Natural disturbance regimes
of the region include extreme climatic events,
fire, insect and disease outbreaks, herbivory,
and trampling (Miller 2005).

Grazing, which hasbeen 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 lon-
ger. Fire-regime alteration (Whelan 1995)
and invasion of exotic plants (Bock et al.
1986) have additionally contributed to these
shifts. Increasing recreational use and unau-
thorized social trailing threatens the integ-
rity of upland systems through soil-surface
disturbance and resulting increases in soil
erosion by water and wind. Additional pres-
sure inside parks may also result 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 un-
derstand the implications for plateau eco-
systems (Munson et al. 2011a,b). Additional

use, Arches National Park.

Figure 1-1. Example of damage caused to biological soil crust by off-road vehicle
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information on characteristics of Colorado
Plateau ecosystems and ecological 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 the integrated upland monitoring protocol
are described below.

Determine status and trends in plant com-
munities, including:
« overall species richness

+ cover of vegetation by dominant species
and life form

+ density of shrubs by size class

+ basal area and density of tree species
« fuelloading

« frequency of exotic invasive species

Determine status and trends in soil stability,
including:

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

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

+ soil aggregate stability

Evaluation of upland monitoring data rela-
tive to other vital signs will help us to iden-
tify drivers and distinguish “natural” from
anthropogenic change. Historical upland
monitoring data sets may be integrated with
data collected by the NCPN to allow earlier
detection of trends. Local weather-station
data can be used to interpret responses,
whereas remote sensing can be used to de-
termine vegetation change caused by land
use or climate change at larger scales. NCPN
upland monitoring data will assist the park
units in understanding climate change over
the long term and may help future park man-
agers to develop climate-change adaptation
strategies.

2
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2 Methods

2.1 Integrated upland monitoring
in Zion National Park

2.1.1 Resource issues driving upland
monitoring

Park resource management staff identified
singleleaf pinyon (Pinus monophylla) and
Utah juniper (Juniperus osteosperma) wood-
lands (hereafter referred to as pinyon-juni-
per [P]]) and Gambel oak (Quercus gambelii)
shrublands as high priorities for long-term
monitoring. P] woodlands occur at middle
elevations on the south and east sides of the
park and vary depending on elevation, as-
pect, and soil properties. Gambel oak and
mixed montane shrubs are the dominant
vegetation types at the highest elevations of
the park.

One goal of selecting these vegetation types
is to collect data on vegetation not well-rep-
resented in plots sampled by the fire-effects
monitoring program at Zion National Park
(NP). Another concern relative to P] wood-
lands is the potential for stand-replacing fires
and the resulting influence on watersheds.
The overall goal of monitoring is to provide
information on possible elevational shifts
in vegetation from a warming climate, natu-
ral variability of upland resources, and early
warning of system degradation.

2.1.2 Mapping and selecting target
populations

2.1.2.1 Accessibility

Areas that posed safety threats, were inac-
cessible within budgetary limitations, and/
or were anthropogenic in nature were fil-
tered out of the sampling frame. Areas lo-
cated on slopes of >40% and/or isolated by
steep slopes were eliminated. Accessibility
and slope features were generated using the
Landscape Accessibility Model (http://sci-
ence.nature.nps.gov/im/units/ncpn/Tools.
cfm). After additional discussion with park
resource staff, the Dakota Hills area, which
would require a 3-5 mile hike to the park
boundary, was excluded from the accessible
area. Thirty-seven percent of the park was
deemed accessible.

2.1.2.2 Selection of target ecological site
types

NCPN upland monitoring uses survey de-
signs and ecological sites (SRM 1989, 1995)
to define target populations. An ecological
site is defined by a combination of soil prop-
erties (texture, depth, water-holding capac-
ity), geology, landform, climatic regime, and
potential vegetation. The spatial extent of
ecological sites is largely determined by soil
map units within the soil survey, although
the location of an ecological site within a soil
map unit is not explicit.

Using the Washington County Soil Survey
(USDA NRCS 1977), ecological sites asso-
ciated with PJ and Gambel oak were deter-
mined. These ecological sites were evaluated,
and two of the PJ ecological sites were deter-
mined not to be suitable for NCPN integrat-
ed upland monitoring due to their small area
within the park and steep slopes unsuitable
for our response design (unpublished report
available on request). After further discus-
sion with park staff, the remaining PJ and
Gambel oak ecological sites were selected for
upland monitoring (see Table 2-1 and Figure
2-1).

When ecological sites are found to have simi-
lar vegetation, precipitation, and soil depth,
the NCPN may lump them into broader
groups called ecological site types. Ecologi-
cal site types were used at Zion NP to group
the two similar Gambel oak ecological sites
(Mountain Loam [Oak] and Mountain Stony
Loam [Oak]) into a single ecological site type
for the sampling frame (Table 2-1). Due to
large differences between soil characteristics
of the PJ ecological sites, these three eco-
logical sites were kept as separate ecological
site types in the sampling frame (PJ-Upland
Sand, PJ-Upland Shallow Loam, and PJ-Up-
land Stony Loam; Table 2-1).

2.1.2.3 Mapping of target ecological site
types

Because the Washington County Soil Sur-
vey provided a good estimate of locations of
target ecological sites, we did not explicitly
map ecological sites for Zion NP. Instead, a
predictive map of each PJ and Gambel oak
ecological site type was developed using
the soil map units associated with the target

Chapter 2: Methods
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Figure 2-1. Examples of the ecological sites selected for upland
monitoring at Zion National Park. See Table 2-1 for descriptions.
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® 2011 plots
I:l PJ-Upland Sand
I PJ-Upland Shallow Loam
- PJ-Upland Stony Loam

- Gambel oak

Figure 2-2. Sampling frame and location of monitoring plots in Zio

n National Park, 2011.
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ecological sites (Figure 2-2). All soil map
units that contained >10% of a soil compo-
nent associated with a target ecological site
were included in the sampling frame.

The area of the sampling frame is larger than
the predicted area for all target ecological site
types (8,892 ha vs. 5,426 ha) because all soil
map units used to make the map contain some
non-target areas (Table 2-2). The sampling
frame area represents 14.9% of the total park
area and 39.6% of accessible area. Before site
selection, the sampling frame was buffered
by 65 m to prevent plots from crossing roads,
trails, buildings, campsites, the park bound-
ary, riparian areas (perennial streams, springs,
and wetlands), and inaccessible areas.

2.1.3 Selection of monitoring locations

Monitoring plots were selected using the
Reversed Randomized Quadrant Recursive
Raster (RRQRR) method (Theobald et al.
2007) to create a spatially balanced design
within the sampling frame. RRQRR pro-
vides an ordered list of centroids for all pos-
sible monitoring plots in the sampling frame.
Points were then assigned a predicted eco-
logical site type based on the areas shown in
Figure 2-2. Within each ecological site type,
plots were established in ascending order of
plot number. If a plot was rejected (e.g., due
to being too close to an established plot, in-
correct vegetation type, crossing a road, trail,
park unit boundary, or cliff), the next se-
quentially ordered plot was used.

2.1.4 Revisit design

Each year, 24 PJ plots (8 in each ecological
site type) and 12 Gambel oak plots are moni-
tored (Figure 2-3). A total of 90 plots are sam-

a) Pinyon-juniper

Year
Panel |12 |3(4|5|6(7|8|9|10
1 414 4| 4
2 4| 4 414
3 4| 4 4|4
4 41 4 4| 4
5 4 4 | 4 4
b) Gambel oak
Year
Panel | 1|/2|3|4|5|6|7|8[|9|10
1 6|6 6
2
3
4
5 6 6|6

Figure 2-3. Number of (a) pinyon-juniper (PJ)

plots in each ecological site type and (b) Gambel
oak plots sampled each year, based on a five-year
rotating panel revisit design for long-term upland
monitoring at Zion National Park. In each PJ
ecological site type (Upland Sand, Upland Shallow
Loam, and Upland Stony Loam), 8 plots are sampled
each year, and 20 unique plots are sampled over
five years. In the Gambel oak ecological site type, 12
plots are sampled each year, and 30 unique plots are
sampled over five years.

pled among all ecological site types (see Table
2-2). Plots are sampled for two consecutive
years (in order to detect year-to-year differ-
ences due to temperature, precipitation, or
other factors) and rested for three years. Ev-
ery five years, the sampling scheme repeats
itself. The number of plots in each ecological
site should approximately represent the area
of each ecological site in the sampling frame.
This revisit strategy maximizes the ability to
detect trends and minimizes the impact on
biological soil crusts in the park.

Table 2-2. Area of the sampling frame and number of plots sampled in each ecological
site type for upland monitoring, Zion National Park.

Predicted area of

Area of Predicted target ecological # plots Total #

sampling percent  sites in sampling sampled/ of plots
Ecological site type frame (ha) target area frame (ha) year sampled
PJ-Upland Sand 499 85% 424 8 20
PJ-Upland Shallow Loam 511 85% 434 8 20
PJ-Upland Stony Loam 2,514 60% 1,507 8 20
Gambel oak 5,368 57% 3,061 12 30
Total 8,892 5,426 36 90

Chapter 2: Methods
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2.2 Integrated upland monitoring
procedures

2.2.1 Response design

The response design (methods used to collect
observations) for integrated upland monitor-
ing in NCPN parks is based largely on range-
land monitoring procedures recommended
by Herrick and colleagues (2005) and stan-
dard forest, woodland, and fuels procedures
(USDI 2003; Brown 1974). Specific measure-
ments taken at each plot depend on the veg-
etation type (see the response design column
in Table 2-3).

2.2.1.1 Pinyon-juniper woodlands

At each plot, observations are recorded along
three parallel, 50-m transects spaced 25 m
apart (Figure 2- 4). Photos are taken from the
origin and end of each transect. Photos of the
soil surface are also taken at a specified point
along each transect. A point-intercept meth-
od is used to record percent cover of plant
species and ground-cover attributes at 0.5-m
intervals along each transect. Exotic-species
frequency is recorded using 1 x 1-m quadrats
placed every 5 m along each transect.

Density of shrubs (by species and height
class) and tree seedlings (by species) is re-
corded in a 1-m belt upslope of each tran-
sect. Saplings (2.5-15 cm diameter) are iden-
tified 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. Diam-
eter of trees is typically measured at breast
height (dbh), except for woodland species
that typically have multi-stem growth forms
(e.g., pinyon pines and Utah juniper), which
are measured at the root crown (drc).

Fuels are measured using Brown’s planar
method (Brown 1974) along four 50-ft tran-
sects that extend beyond the plot on two cor-
ners. Counts of fine woody fuels, diameters
of coarse woody fuels, and depth of litter
and duff are recorded to derive fuel loading
of each fuel class. Disturbances and exotic
plants observed on and around the site are
also recorded.

2.2.1.2 Gambel oak/mixed montane
shrublands

Gambel oak/mixed montane shrub systems
are structurally different from other vegeta-
tion types on the Colorado Plateau, and their
dense, tall vegetation is not easily sampled
using standard upland methods. This vegeta-
tion type is sampled using three 20-m tran-
sects (Figure 2-5), with photos taken at the
origin and end of each transect. Point-inter-
cept cover is collected at 0.25-m intervals,
and exotic-species frequency is collected at
smaller intervals along transects. Within the
20 x 20-m plot, species and diameter are re-
corded for all mature trees and exceptionally
large individuals of Gambel oak. Fuel mea-
surements and density of shrubs and trees
are not recorded in this vegetation type. Dis-
turbances and exotic plants on and around
the monitoring plot are recorded using the
same methods as the other vegetation types.

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, and the RRQRR-generated sampling
locations are GIS-ArcMap shape files and are
stored with the Access database on NCPN
Servers.
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3 Results

3.1 Monitored plots

In September and October 2011, thirty-six
plots were established and monitored as part
of the long-term revisit design, including 24
PJ and 12 oak plots (see Figure 2-2). The 24
PJ plots were divided evenly among the three
ecological site types. Table 3-1 summarizes
plot visits by vegetation type and ecological
site (tables begin on page 13). Each plot was
sampled using the suite of measures appro-
priate for that vegetation type (see response-
design column in Table 3-1).

3.2 Ecological site type 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 listed in Chapter 1 were gen-
erated for each monitoring plot, then sum-
marized by ecological site type. Summaries
are simply a mean and the range (minimum,
maximum) for a measured attribute. Given
the limited data, measures were not statisti-
cally compared among ecological site types.
The reader is cautioned not to draw wide-
reaching conclusions from this initial set of
results.

The only statistical analysis provided is a
multivariate assessment of the similarity of
vegetative conditions within and among eco-
logical site types (see Section 3.2.9). Data
were ordinated using non-metric multidi-
mensional scaling (NMS), which involves
scaling plots on the basis of similarity (or
dissimilarity) of species composition and
cover. Plots are distributed in multivariate
space, typically along 1-3 axes, and within
this space, plots with similar composition are
located closer together and correlated with
dominant species.

3.2.1 Species richness

A total of 117 species were detected in Zion
NP in 2011. Species richness by life form is
reported in Table 3-2 for all ecological site

types. Recorded species were compared to
the NPSpecies database to determine first-
time observations in Zion NP. No new spe-
cies were detected in 2011.

Although Zion NP only has populations of
one federally listed threatened or endan-
gered plant species within its borders, at least
189 plants of special conservation concern
exist within the park (Fertig and Alexan-
der 2009). Five of these species, Davidson’s
wild buckwheat (Eriogonum davidsonii),
kidney-shaped wild buckwheat (Eriogonum
subreniforme), Mohave datil (Yucca vesper-
tina), silktassel (Garrya flavescens), and Zion
golden-aster (Chrysopsis zionensis), were de-
tected in PJ] plots in 2011.

3.2.2 Cover by life form and dominant
species

Total vegetation by life form is shown in Table
3-3 for all ecological site types. Live cover in-
cludes photosynthetic and live woody tissue.
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
species is shown in Table 3-4 for all ecologi-
cal site types. Dominant species were select-
ed using species predicted by ecological site
descriptions and species frequently detected
in plots. The percent cover of all species re-
corded for each plot is included in an elec-
tronic appendix that accompanies this report
(zion11_species.xls).

3.2.3 Shrub density

Density of shrub species is shown in Table
3-5 for PJ ecological site types. Big sagebrush
(Artemisia tridentata) had the highest density
in Upland Sand, and this species was found
at all plots in this ecological site. Although big
sagebrush also had the highest density at Up-
land Stony Loam, it was detected at only three
plots. Shrub species varied widely by plot in
this ecological site. Big sagebrush and black-
brush (Coleogyne ramosissima) had the high-
est densities at Upland Shallow Loam plots.

Greenleaf manzanita (Arctostaphylos pat-
ula), Mexican manzanita (Arctostaphylos
pungens), turbinella live-oak (Quercus tur-
binella), Utah serviceberry (Amelanchier

Chapter 3: Results
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utahensis), and Whipple’s cholla (Opuntia
whipplei) are common in the pinyon-juniper
ecological sites monitored at Zion NP but
are not counted in our shrub density counts.
Their sprawling or multi-stemmed lifeform
makes it extremely difficult to distinguish
individuals, and measuring density of these
shrubs is not repeatable. Cover can alterna-
tively be used to assess the status of these
species.

3.2.4 Tree density

Density of live seedlings, saplings, and over-
story trees is shown in Table 3-6 for all eco-
logical site types. Density and diameter for all
overstory trees >15 cm diameter are shown
in Table 3-7 for all ecological site types. Utah
juniper was detected at all PJ plots, and sin-
gleleaf pinyon was detected at nearly all PJ
plots. Utah juniper tended to have the high-
est densities for larger diameter trees, while
singleleaf pinyon had the highest densities
for seedlings and smaller-diameter saplings.
Gambel oaks with a diameter greater than 10
cm occurred at one-third of the Gambel oak
plots monitored.

3.2.5 Exotic species

Percent cover and frequency of detection of
exotic plant species are shown in Table 3-8
for all ecological site types. When exotic spe-
cies were detected, cover was summarized
for all plots in the ecological site type.

In 2011, nine exotic plant species were de-
tected through cover and frequency sam-
pling at Zion NP. Exotic plant species were
detected in all ecological site types. They
tended to be annual species in P] plots and a
mix of annual and perennial species in Gam-
bel oak plots. Cheatgrass (Bromus tectorum)
was detected at all but one PJ plot. Cover of
cheatgrass was low at Upland Sand and Up-
land Shallow Loam plots and higher at some
Upland Stony Loam plots. Red brome (Bro-
mus rubens) had higher cover and frequency
of detection than cheatgrass at Upland Shal-
low Loam plots.

Beginning in 2011, NCPN upland sampling
methods also included an “exotic plant
walk” to search for other exotic plants pres-
ent in plots. A list of all exotic plant species
detected, and descriptions of the number of

plants, size of invasions, and approximate lo-
cations, are included in an electronic appen-
dix that accompanies this report (zion11_ex-
otics.xls).

3.2.6 Biological soil crust and surface
features

Biological soil crust and surface-feature
cover are shown in Table 3-9 for all ecologi-
cal site types. Surface cover at PJ plots was
mainly litter and undifferentiated crust. Sub-
stantial amounts of rock cover also occurred
at Upland Shallow Loam and Upland Stony
Loam ecological sites. Litter was the domi-
nant surface cover for Gambel oak plots.

3.2.7 Soil aggregate stability

Measures of soil aggregate stability are re-
ported in Table 3-10 for all PJ ecological site
types. Soil stability numbers range from 1
(least stable) to 6 (most stable) and are cor-
related with current erosion resistance and
soil biotic integrity. They also usually reflect
hydrologic function because stable soils are
less likely to disperse and clog soil pores dur-
ing rainstorms. Because the numbers are af-
fected by soil texture, it is important to limit
comparisons to similar soils that have com-
parable amounts of sand, silt, and clay. Ex-
tremely sandy soils may not have maximum
soil stability values of 6.

3.2.8 Fuels

Fuel loading of downed woody material, lit-
ter, and duff is reported in Table 3-11 for all
PJ ecological site types. In general, PJ plots
were characterized by low fuel volumes. Fuel
loading in the Upland Sand ecological site
was similar to that in Upland Stony Loam.
Fuel loading was higher in those ecological
sites than in Upland Shallow Loam.

3.2.9 Plot ordinations

Non-metric ~ multidimensional  scaling
(NMS) ordination was performed using spe-
cies with relative cover values of >10% (Fig-
ures 3-1). Relative cover is the percent cover
of the species divided by the total vegetation
cover on a plot. This requirement was im-
posed to emphasize dominant species. The
direction and relative magnitude of correla-
tions of species are shown in the graphs for
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each combination of axes. The species vector
from the origin shows the direction of posi-
tive correlation.

The ordination illustrates the separation of
Gambel oak from the PJ sites and the high
degree of overlap between the three PJ site
types. Gambel oak sites were strongly cor-

related with Gambel oak and mountain
snowberry (Symphoricarpos oreophilus). In
addition to Utah juniper and singleleaf pin-
yon, there were numerous shrubs and annual
grasses correlated with PJ sites. Upland Sand
was the most tightly grouped PJ site, especial-
lyinaxes 1vs.2and2vs.3.

Table 3-1. Response design and number of plots by dominant
vegetation and ecological site monitored in Zion National Park, 2011.

Dominant Response . . Number of
. . Ecological site*

vegetation design plots

Pinyon-juniper Woodland Upland Sand 8
Upland Shallow Loam 8
Upland Stony Loam 8

Gambel oak Oak Mountain Loam 3
Mountain Stony Loam 9

Total 36

* See Table 2-1 for description of ecological sites and vegetation types.

Table 3-2. Mean (range) number of plant species detected per monitoring plot by life
form and ecological site type, Zion National Park, 2011.

Number of species detected

Perennial Annual Forb/

Ecological site Total Tree Shrub grass grass Herb
13.4 2.4 4.6 2.4 1.8 2.3

PJ-Upland Sand (10-18) | (2-3) (3-6) (1-4) (1-2) (1-4)
11.6 1.9 5.3 0.5 2.5 1.5

PJ-Upland Shallow Loam (10-16) (1-3) (3-8) (0-1) (1-4) (0-5)
15.9 1.9 5.9 2.0 2.1 4.0

PJ-Upland Stony Loam (7-22) (1-2) (2-9) (0-4) (1-3) (1-6)
Gambel oak 15.5 1.3 4.8 2.8 0.4 6.2

(12-21) (0-3) (3-6) (0-5) (0-1) (2-12)

Chapter 3: Results
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Table 3-5. Density of shrub species per hectare by ecological site type, Zion National Park, 2011.

Scientific name

Common name

No. of plots with
species present*

Density (number of shrubs/ha)

Mean Minimum Maximum

PJ-Upland Sand

Artemisia tridentata big sagebrush 8 708 67 2,867
Chrysothamnus nauseosus rubber rabbitbrush 4 50 0 200
Chrysothamnus viscidiflorus green rabbitbrush 1 25 0 200
Ephedra virdis Mormon tea 7 392 0 1,733
Purshia tridentata antelope bitterbrush 2 25 0 133
PJ-Upland Shallow Loam

Artemisia tridentata big sagebrush 5 300 0 867
Cercocarpus montanus alder-leaf mountain mahogany 1 83 0 667
Chrysothamnus nauseosus rubber rabbitbrush 1 8 0 67
Coleogyne ramosissima blackbrush 4 1,525 0 4,867
Ephedra nevadensis Nevada ephedra 3 158 0 600
Ephedra viridis Mormon tea 2 92 0 667
Garrya flavescens silktassel bush 1 17 0 133
Purshia mexicana cliffrose 2 283 0 1,533
Rhus aromatica skunkbush sumac 1 8 0 67
PJ-Upland Stony Loam

Artemisia tridentata big sagebrush 3 1,533 0 10,000
Atriplex canescens fourwing saltbush 1 17 0 133
Cercocarpus montanus alder-leaf mountain mahogany 2 125 0 933
Chrysothamnus depressus dwarf rabbitbrush 2 150 0 1,067
Chrysothamnus nauseosus rubber rabbitbrush 1 17 0 133
Chrysothamnus viscidiflorus green rabbitbrush 1 8 0 67
Ephedra nevadensis Nevada ephedra 1 8 0 67
Ephedra torreyana Torrey's mormon tea 1 8 0 67
Eriogonum microthecum slender wild buckwheat 2 67 0 400
Fraxinus anomala singleleaf ash 1 17 0 133
Garrya flavescens silktassel bush 2 25 0 133
Psorothamnus fremontii Fremont’s indigo-bush 1 8 0 67
Purshia tridentata antelope bitterbrush 3 33 0 133
Rhus aromatica skunkbush sumac 1 8 0 67

*In 2011, eight plots were monitored in each PJ ecological site type.
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Table 3-6. Mean (range) density of live seedlings, saplings, and overstory trees by ecological site type, Zion

National Park, 2011.

No. °f Density of live trees by diameter® class (no. of trees/ha)
plots Yv'th Seedling Sapling Tree
species
Scientific name Common name detected® <2.5cm | 2.5-5.0cm 5.1-10.0cm 10.1-15.0cm | >15cm¢
PJ-Upland Sand
Juniperus osteosperma  Utah juniper 8 17 40 2> 25 136
(0-67) (0-160) (0-160) (0-160) (48-240)
. . . 8 15 20 10 8
Pinus edulis two-needle pinyon 3 (0-67) (0-80) (0-160) (0-80) (0-48)
Pinus monophylla singleleaf pinyon 8 258 10 155 45 108
(0-533) (0-240) (0-360) (0-80) (0-288)
PJ-Upland Shallow Loam
Juniperus osteosperma  Utah juniper 8 33 25 4 65 114
(0-67) (0-120) (0-200) (0-160) (0-160)
Pinus edulis two-needle pinyon 1 0 0 0 0 (0_21 6)
Pinus monophylla singleleaf pinyon 6 133 >0 > 4 28
(0-600) (0-360) (0-400) (0-240) (0-80)
PJ-Upland Stony Loam
Juniperus osteosperma  Utah juniper 8 175 >0 8 35 122
(0-1133) (0-160) (0-240) (0-80) (0-368)
Pinus monophylla singleaf pinyon 7 367 70 35 60 42
(0-1267) (0-160) (0-160) (0-200) (0-144)
Gambel oak
. s 1
Abies concolor white fir 1 na na na na (0-16)
Juniperus osteosperma  Utah juniper 4 na na na na 4
(0-48)
Juniperus scopulorum Boc.ky Mountain 1 na na na na 4
juniper (0-48)
Pinus edulis two-needle pinyon 5 na na na na (0_332)
Quercus gambelii Gambel oak 4 na na na na 36
(0-304)

3]n 2011, eight plots were monitored in each ecological site type, except Gambel oak, which had 12 plots.

b Diameter was measured at root crown for Utah juniper, singleleaf pinyon, and two-needle pinyon, and at breast height for all other
species.

¢ This category also includes Gambel oak >10 cm dbh.
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Table 3-7. Mean (range) density and diameter for all trees >15 cm and Gambel oak >10 cm diameter by
ecological site type, Zion National Park, 2011.

L No. of plots with Density Diameter**
ntific nam mmon nam . 9
scientific name Common name species detected* (no. of trees/ha) (cm) % dead
PJ-Upland Sand
Juniperus osteosperma Utah juniper 8 138 26.1 !
P P Junip (48-256) (21.9-30.5) (0-6)
. . . 8 26.6
Pinus edulis two-needle pinyon 2 (0-48) (20.2-32.9) 0
. . . 108 27.2
Pinus monophylla singleaf pinyon 7 (0-288) (22.1-37.8) 0
PJ-Upland Shallow Loam
Juniperus osteosperma Utah juniper 8 138 22.7 18
P P Junip (80-176) (17.6-27.3) (0-100)
. . . 2
Pinus edulis two-needle pinyon 1 (0-16) 26.2 0
. . . 36 20.5 17
Pinus monophylla singleaf pinyon 6 (0-80) (15.5-24.8) (0-100)
PJ-Upland Stony Loam
Juniperus osteosperma Utah juniper 6 136 22.6 19
P P Junip (0-384) (17.3-28.0) (0-100)
. . . 42 24.1
Pinus monophylla singleaf pinyon 5 (0-144) (18.6-30.4) 0
Gambel oak
. S 1
Abies concolor white fir 1 (0-16) 17.1 0
17 26.5 81
. h iuni 4
Juniperus osteosperma Utah juniper (0-64) (25.9-26.9) (25-100)
. Rocky Mountain 4
Juniperus scopulorum juniper 1 (0-48) 21.4 0
. . . 16 19.1 87
Pinus edulis two-needle pinyon 5 (0-80) (16.1-22.8) (33-100)
.. 81 15.1 49
Quercus gambelii Gambel oak 4 (0-544) (12.4-22.1) (0-100)

*In 2011, eight plots were monitored in each ecological site type, except Gambel oak, which had 12 plots.
** Diameter was measured at root crown for Utah juniper, singleleaf pinyon, and two-needle pinyon, and at breast height for all other

species.
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Table 3-8. Mean (range) percent cover and frequency of exotic plant species detected by ecological site type in
Zion National Park, 2011.

No. of plots
with exotic Percent cover
N . . Species Live Total Frequt::‘ncy of
Scientific name Common name Life form Duration detected* detection (%)
PJ-Upland Sand
. 0.1 1.2 12.5
Bromus tectorum cheatgrass Graminoid  Annual 7 0-0.7)  (0-5.7) (0-30.0)
PJ-Upland Shallow Loam
0.2 5.1 54.6
B inoi A | 7
romus rubens red brome Graminoid nnua (0-1.0)  (0-19.7) (0-100)
L 0.7 30.0
Bromus tectorum cheatgrass Graminoid  Annual 8 0 (0-2.7) (13.3-70.0)
. . 0.04 1.3
Lactuca serriola prickly lettuce Forb Annual 2 0 (0-03) (0-10.0)
. . 0.2 0.4
Salsola tragus Russian-thistle Forb Annual 1 0 (0-1.7) (0-3.3)
Sisymbrium altissimum tumble mustard Forb Annual 1 0 04 >0
Yy (0-3.0) (0-40.0)
. . . . 0.4
Tragopogon dubius yellow salsify Forb Biennial 1 0 0 (0-3.3)
PJ-Upland Stony Loam
L 0.04 0.7 14.2
Bromus rubens red brome Graminoid  Annual 5 0-03)  (0-2.3) (0-40.0)
L 1.9 6.0 471
Bromus tectorum cheatgrass Graminoid  Annual 8 (0-10.3) (0.3-28.0)  (16.7-96.7)
0.8 1.4 19.2
Lactuca serriola prickly lettuce Forb Annual 5 (0-4.0) (0-7.7) (0-83.3)
Sisymbrium altissimum tumble mustard Forb Annual 1 0 0 ( 0?687)
Gambel oak
. . L . 0.03 0.03 0.3
Bromus inermis smooth brome Graminoid  Perennial 1 (0-04)  (0-0.4) (0-3.3)
Bromus tectorum cheatgrass Graminoid  Annual 5 0 3.0 19.7
9 (0-14.6)  (0-73.3)
0.2 1.1 14.7
Lactuca serriola prickly lettuce Forb Annual 2 0-17)  (0-7.9) (0-93.3)
. . . 1.3 1.9 23.3
Poa pratensis Kentucky bluegrass Graminoid Perennial 6 (0-58)  (0-6.7) (0-86.7)
Taraxacum officinale common dandelion Forb Perennial 1 0 0 (00:7)
. . N 0.03 6.4
Tragopogon dubius yellow salsify Forb Biennial 5 0 (0-0.4) (0-33.3)

*In 2011, eight plots were monitored in each ecological site type, except Gambel oak, which had 12 plots.
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Table 3-11. Mean (range) fuel loading of downed woody material (1-hr, 10-hr, 100-hr, and 1,000-hr fuels),
litter, and duff in PJ ecological site types, Zion National Park, 2011.

Fuel loading (tons/acre)

Ecological site Total 1-hr 10-hr 100-hr 1.000-hr Litter Duff
type Sound* Rotten*

6.4 03 0.9 0.1 0.05 4.9 0.2
PI-UplandSand 3 1 106) | 0.03-06)  (0.1-2.6) (0-0.4) (0-0.4) 0 (3.1-6.6) (0-0.5)
P)-Upland Shallow 3.4 0.1 0.5 0.3 0.1 0 2.2 0.2
Loam (1.0-73) | (0.03-03)  (0-0.9) (0-0.8) (0-0.9) 0.1-56)  (0-0.6)
PJ-Upland Stony 7.0 03 0.8 03 0.5 0.1 42 0.9
Loam (3.4-93) | (0.05-0.5) (0.2-1.6)  (0-0.4) (0-3.6) 0-03) | (1.0-7.1)  (0-1.6)

*A piece of fuel is rotten when it is obviously punky or can be easily kicked apart at the intersection point; otherwise it is considered sound.
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Figure 3-1a. Non-metric multidimensional scaling (NMS) ordination of plots from the four ecological site types monitored in
Zion National Park in 2011: Axes 1 and 2.

Species codes JUOS = Juniperus osteosperma (Utah juniper)

ARPUS = Arctostaphylos pungens (Mexican manzanita) OPUNT = Opuntia species (pricklypear)

ARTR2 = Artemisia tridentata (big sagebrush) PIMO = Pinus monophylla (singleleaf pinyon)

BRRU2 = Bromus rubens (red brome) QUGA = Quercus gambelii (Gambel oak)

CORA = Coleogyne ramosissima (blackbrush) SYOR2 = Symphoricarpos oreophilus (mountain snowberry)
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Figure 3-1b. Non-metric multidimensional scaling (NMS) ordination of plots from the four ecological site types monitored in
Zion National Park in 2011: Axes 1 and 3.

Species codes OPUNT = Opuntia species (pricklypear)

ARPU5 = Arctostaphylos pungens (Mexican manzanita) PIMO = Pinus monophylla (singleleaf pinyon)

BRTE = Bromus tectorum (cheatgrass) QUGA = Quercus gambelii (Gambel oak)

CORA = Coleogyne ramosissima (blackbrush) QUTU2 = Quercus turbinella (turbinella live-oak)

GUSA2 = Gutierrezia sarothrae (broom snakeweed) SYOR2 = Symphoricarpos oreophilus (mountain snowberry)
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Figure 3-1c. Non-metric multidimensional scaling (NMS) ordination of plots from the four ecological site types monitored in
Zion National Park in 2011: Axes 2 and 3.

Species codes JUOS = Juniperus osteosperma (Utah juniper)

ARTR2 = Artemisia tridentata (big sagebrush) OPUNT = Opuntia species (pricklypear)

BRRU2 = Bromus rubens (red brome) QUGA = Quercus gambelii (Gambel oak)

BRTE = Bromus tectorum (cheatgrass) QUTU2 = Quercus turbinella (turbinella live-oak)

GUSAZ2 = Gutierrezia sarothrae (broom snakeweed) SYOR2 = Symphoricarpos oreophilus (mountain snowberry)
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4 Discussion

This was the first year of monitoring at Zion NP.
Early monitoring data, which describe status and
conditions of sites inside the park, were used to
characterize ecological site types monitored in
the park based on a cursory review of the data.
In the NMS ordination, Gambel oak plots were
vegetatively very similar despite including two
ecological sites in this site type. Although all PJ
sites were dominated by Utah juniper and single-
leaf pinyon, the ecological site types differed in
numerous ways. Upland Sand sites had higher
cover and density of singleleaf pinyon than the
other PJ sites. In the NMS ordination, PJ sites had
a wide range of vegetation among the ecological
site types. Upland Shallow Loam and Upland
Stony Loam sites had an especially high amount
of overlap. This may be due, in part, to the fact
that some plots in each of these ecological site
types were burned, which drastically changed the
dominant vegetation at the site. Exotic plant spe-
cies were less frequently detected at Upland Sand
plots than the other site types, and the cheatgrass
that was detected had low cover and frequency.
This was probably due both to the sandier soils
in this ecological site and the location of this eco-
logical site in a very remote part of the park.

In 2012, we plan to monitor 36 plots according to
the full operational monitoring design. One-half
of the plots visited in 2011 will be revisited and
the remaining plots will be established. Further
discussion will occur with park resource staff to
ensure that park expectations and needs are sat-
isfied by NCPN integrated upland monitoring.
A status and trend report will be produced after
at least five full years of monitoring have been
completed.
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Exotic Plant Walk

		Unit_Code		Visit_Year		Master_Stratification		Ecosite		Plot_ID		Utah_Species		Master_Common_Name		Lifeform		Duration		Alive		Notes

		ZION		2011		Oak		MtnLoam		43		Bromus inermis		smooth brome		Graminoid		Perennial		TRUE		below T1, near the end

		ZION		2011		Oak		463-MtnStonyLoam		95		Bromus rubens		Red brome		Graminoid		Annual		TRUE		seen near tree 699 only

		ZION		2011		Oak		MtnLoam		6		Bromus tectorum		Cheatgrass		Graminoid		Annual		TRUE		throughout

		ZION		2011		Oak		MtnLoam		43		Bromus tectorum		Cheatgrass		Graminoid		Annual		TRUE		everywhere, abundant (not so common under oaks, though)

		ZION		2011		Oak		463-MtnStonyLoam		57		Bromus tectorum		Cheatgrass		Graminoid		Annual		TRUE

		ZION		2011		Oak		463-MtnStonyLoam		95		Bromus tectorum		Cheatgrass		Graminoid		Annual		TRUE		sparsely scattered throughout, primarily under trees

		ZION		2011		Oak		MtnLoam		6		Lactuca serriola		Prickly lettuce		Forb		Annual		TRUE		throughout, abundant

		ZION		2011		Oak		MtnLoam		43		Lactuca serriola		Prickly lettuce		Forb		Annual		TRUE		everywhere, abundant

		ZION		2011		Oak		463-MtnStonyLoam		57		Lactuca sp.		lettuce						TRUE

		ZION		2011		Oak		MtnLoam		28		Poa pratensis		Kentucky bluegrass		Graminoid		Perennial		TRUE		Some between T1 and T2

		ZION		2011		Oak		463-MtnStonyLoam		35		Poa pratensis		Kentucky bluegrass		Graminoid		Perennial		TRUE		>1% cover but it exists throughout the entire plot

		ZION		2011		Oak		MtnLoam		43		Poa pratensis		Kentucky bluegrass		Graminoid		Perennial		TRUE		around plot center a small patch

		ZION		2011		Oak		463-MtnStonyLoam		48		Poa pratensis		Kentucky bluegrass		Graminoid		Perennial		TRUE		scattered throughout, but more prominent in open spaces

		ZION		2011		Oak		463-MtnStonyLoam		98		Poa pratensis		Kentucky bluegrass		Graminoid		Perennial		TRUE

		ZION		2011		Oak		463-MtnStonyLoam		199		Poa pratensis		Kentucky bluegrass		Graminoid		Perennial		TRUE		Found between T1 and T2, also downhill from T3

		ZION		2011		Oak		MtnLoam		6		Tragopogon dubius		Yellow salsify		Forb		Biennial		TRUE		occasional

		ZION		2011		Oak		MtnLoam		38		Tragopogon dubius		Yellow salsify		Forb		Biennial		TRUE		several plants below T3

		ZION		2011		Oak		MtnLoam		43		Tragopogon dubius		Yellow salsify		Forb		Biennial		TRUE		occasional on all 3 transects

		ZION		2011		Oak		463-MtnStonyLoam		48		Tragopogon dubius		Yellow salsify		Forb		Biennial		TRUE		one seen

		ZION		2011		Oak		463-MtnStonyLoam		57		Tragopogon dubius		Yellow salsify		Forb		Biennial		TRUE

		ZION		2011		Oak		463-MtnStonyLoam		104		Tragopogon dubius		Yellow salsify		Forb		Biennial		TRUE		mostly between T1 and 2

		ZION		2011		Oak		463-MtnStonyLoam		38		Verbascum thapsus		Woolly mullein		Forb		Perennial		TRUE		1 plant below T3

		ZION		2011		Upland Sand (PJ)		324-UplandSand		63		Bromus tectorum		Cheatgrass		Graminoid		Annual		TRUE		Just a few scattered plants.

		ZION		2011		Upland Sand (PJ)		324-UplandSand		69		Bromus tectorum		Cheatgrass		Graminoid		Annual		TRUE

		ZION		2011		Upland Sand (PJ)		324-UplandSand		101		Bromus tectorum		Cheatgrass		Graminoid		Annual		TRUE

		ZION		2011		Upland Sand (PJ)		324-UplandSand		141		Bromus tectorum		Cheatgrass		Graminoid		Annual		TRUE

		ZION		2011		Upland Sand (PJ)		324-UplandSand		189		Bromus tectorum		Cheatgrass		Graminoid		Annual		TRUE

		ZION		2011		Upland Sand (PJ)		324-UplandSand		88		Lactuca serriola		Prickly lettuce		Forb		Annual		TRUE		one seen below first half of T.1

		ZION		2011		Upland Sand (PJ)		324-UplandSand		101		Lactuca serriola		Prickly lettuce		Forb		Annual		TRUE

		ZION		2011		Upland Sand (PJ)		324-UplandSand		149		Lactuca serriola		Prickly lettuce		Forb		Annual		TRUE		On T2 belt at 28 meters.

		ZION		2011		Upland Shallow Loam (PJ)		315-UpShallowLoam		19		Bromus rubens		Red brome		Graminoid		Annual		TRUE

		ZION		2011		Upland Shallow Loam (PJ)		315-UpShallowLoam		122		Bromus rubens		Red brome		Graminoid		Annual		TRUE		scattered throughout, especially prevalent around trees, but not as much of as Bromus tectorum

		ZION		2011		Upland Shallow Loam (PJ)		315-UpShallowLoam		19		Bromus tectorum		Cheatgrass		Graminoid		Annual		TRUE

		ZION		2011		Upland Shallow Loam (PJ)		315-UpShallowLoam		122		Bromus tectorum		Cheatgrass		Graminoid		Annual		TRUE		scattered throughout, but especially prevalent near trees

		ZION		2011		Upland Shallow Loam (PJ)		315-UpShallowLoam		19		Lactuca serriola		Prickly lettuce		Forb		Annual		TRUE

		ZION		2011		Upland Shallow Loam (PJ)		315-UpShallowLoam		83		Lactuca serriola		Prickly lettuce		Forb		Annual		TRUE		A few plants on T2.

		ZION		2011		Upland Shallow Loam (PJ)		315-UpShallowLoam		122		Lactuca serriola		Prickly lettuce		Forb		Annual		TRUE		2 seen in upper half of plot

		ZION		2011		Upland Shallow Loam (PJ)		315-UpShallowLoam		19		Tragopogon dubius		Yellow salsify		Forb		Biennial		TRUE

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		16		Bromus rubens		Red brome		Graminoid		Annual		TRUE

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		26		Bromus rubens		Red brome		Graminoid		Annual		TRUE		abundant under some trees

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		79		Bromus rubens		Red brome		Graminoid		Annual		TRUE		occasional throughout

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		16		Bromus tectorum		Cheatgrass		Graminoid		Annual		TRUE

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		26		Bromus tectorum		Cheatgrass		Graminoid		Annual		TRUE		occasional, sparse

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		36		Bromus tectorum		Cheatgrass		Graminoid		Annual		TRUE		scattered throughout plot.

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		79		Bromus tectorum		Cheatgrass		Graminoid		Annual		TRUE		in many places along all transects, but not in great quantities

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		140		Bromus tectorum		Cheatgrass		Graminoid		Annual		TRUE

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		26		Lactuca serriola		Prickly lettuce		Forb		Annual		TRUE		occasional, primarily on T.3

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		36		Lactuca serriola		Prickly lettuce		Forb		Annual		TRUE		a few below T3

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		140		Lactuca serriola		Prickly lettuce		Forb		Annual		TRUE

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		142		Tragopogon dubius		Yellow salsify		Forb		Biennial		TRUE		Near to T2-E and T3 at 25 meters






Live_Percent_Cover

		UnitCode		Visit_Year		Master_Stratification		Ecosite		PlotID		ABCO		ACGR3		ACHY		ACLE9		ACMI2		ACNE9		ALLIU		AMUT		ARCA12		ARDR4		ARLU		ARPA6		ARPU5		ARPU9		ARTR2		BASA3		BOGR2		BRIN2		BRRU2		BRTE		CAREX		CEMO2		CHDO		CHVI		CIWH		COCA5		COPA3		COPA9		CORA		COUM		DRPA2		ECTR		ELEL5		ELLA3		EPBR3		EPNE		EPVI		ERDA4		ERNA10		ERPA11		ERPA30		ERPU2		ERRA3		ERRE7		ERSU5		ERUM		FRAN2		FRSP		GAFL2		GUMI		GUSA2		HECO		HEMU3		HEQU2		HEUN		HEZI		HYCO2		HYFI		ILRI		JUOS		JUSC2		KOMA		LASE		LOUT3		LUAR3		MACA		MARE11		MATA2		MENTZ		MUPU2		OEPA		OPUNT		OPWH		PEBA2		PELI2		PENST		PERA4		PERO10		PHHE2		PHLO2		PIED		PIMO		PLJA		PLPA2		PODO4		POFE		POPR		PRVI		PSJA2		PSSP6		PUST		PUTR2		QUGA		QUPA4		QUTU2		RHTR		ROWO		SIVE		SOLID		SONA		SOVE6		SYAS3		SYOR2		THFE		THMO6		UNKAF		UNKPF		VIAM		VUOC		YUCCA

		ZION		2011		Oak		MtnLoam		6								0.4								0.4														0.8																																								1.3																																				1.7				0.8										0.4						1.7																								1.7				1.3																2.5																19.6																1.3		1.3

		ZION		2011		Oak		MtnLoam		28				4.2				1.3		0.8		2.5				4.6																										8.8																																												0.4																																				8.8								0.8				0.4																																						3.8				2.5										67.9								4.6				5.8						4.6		15.8										2.5

		ZION		2011		Oak		463-MtnStonyLoam		35								0.8		3.8		1.3				6.3														2.5												0.4																								1.7																																																																0.8																																								2.5				5.8		1.7										60.0								1.3								0.8		5.4		16.3		1.3						0.4		2.1

		ZION		2011		Oak		463-MtnStonyLoam		38		1.7		2.5				3.8																																																																										1.3																								4.6																13.3								4.6																																												3.8						0.4						38.8																				6.3										0.8

		ZION		2011		Oak		MtnLoam		43																0.8																																														0.8																																																																0.8								0.4																4.2				8.3																		1.3				0.8		0.4								23.3

		ZION		2011		Oak		463-MtnStonyLoam		48										0.4						0.4																																																		0.4																						0.4																		1.3																0.8																						0.4								1.3																						2.5												52.1																		0.8		2.5								0.4		0.4

		ZION		2011		Oak		463-MtnStonyLoam		57																2.1								1.3																				1.3																																																										0.8				0.8												1.3														0.4																						3.8																																12.9

		ZION		2011		Oak		463-MtnStonyLoam		95																0.8								0.4																		1.3																		0.8																																																												14.2																																		0.8								6.3																						3.8		29.2																				0.8

		ZION		2011		Oak		463-MtnStonyLoam		98																7.1																0.8				0.4						4.2								0.4										4.6																																																1.3																																				0.4				0.4																										0.4		1.7										54.6														0.8						3.8				1.3						0.4

		ZION		2011		Oak		463-MtnStonyLoam		104								1.3		1.7												0.4								9.2																								0.4												2.9		0.8		0.4																																																												5.0																																								0.8		3.8		2.1												33.8																		5.0		5.8										0.8

		ZION		2011		Oak		463-MtnStonyLoam		123																2.1								4.2																								0.4																		0.4																																								1.3																																												2.1																						7.1		1.3												25.4								0.4				2.1								0.4

		ZION		2011		Oak		463-MtnStonyLoam		199						1.3										7.9																																								0.4										0.4																														0.4										0.8																												0.8																										2.9																1.3				0.8						53.8								4.2								3.8				5.0										1.3

		ZION		2011		Upland Sand (PJ)		324-UplandSand		13																1.0								3.0						0.7																														0.7														0.3																																						0.7								12.0																				1.7				1.3																				7.0						0.3		1.0														14.3

		ZION		2011		Upland Sand (PJ)		324-UplandSand		63																		0.3												5.3				0.3														0.3																										4.7				1.3																																										18.3																								2.0																				4.0																						14.0																																		0.3

		ZION		2011		Upland Sand (PJ)		324-UplandSand		69																		1.0																																																								0.3				1.0																																										5.0																				6.7																						1.0		21.0																				0.3		6.3

		ZION		2011		Upland Sand (PJ)		324-UplandSand		88																																		0.7																																								1.0																																										0.3				11.7																				1.0		0.7		0.7																				21.7																						14.3

		ZION		2011		Upland Sand (PJ)		324-UplandSand		101																				1.0										2.0										0.7																																		1.0																												0.3																		10.7																		0.3						0.3														1.0						23.7								2.3														17.3																										0.3

		ZION		2011		Upland Sand (PJ)		324-UplandSand		141																0.3														1.3																														0.7						0.3								0.3																																														6.7																								0.7														0.7						15.0				0.3		0.7		1.3														18.7																										0.3

		ZION		2011		Upland Sand (PJ)		324-UplandSand		149																		2.0												0.7										0.3																																		3.3																												0.3		0.3																8.3																				2.0				1.3																		11.3		11.3								0.3														1.7

		ZION		2011		Upland Sand (PJ)		324-UplandSand		189																								11.7						0.7																																														1.0																																								0.7				9.3																				3.7				0.3														1.0						12.3								0.3														12.0																																0.3

		ZION		2011		Upland Shallow Loam (PJ)		315-UpShallowLoam		19																																						0.3																				19.3								0.3						1.0																												0.3																				4.7																								2.0

		ZION		2011		Upland Shallow Loam (PJ)		315-UpShallowLoam		29																														0.3								1.0																				12.7						0.3								1.0		0.3																										0.7																				3.7																								0.7																																																																				0.3						0.3

		ZION		2011		Upland Shallow Loam (PJ)		315-UpShallowLoam		47																																																																														0.3																								17.3																																		2.0																																																						9.3																						1.0						0.3

		ZION		2011		Upland Shallow Loam (PJ)		315-UpShallowLoam		82																2.3										7.7																		3.0												0.7																																		0.3				0.3				1.7																						13.7																																										1.7		12.3																						3.0

		ZION		2011		Upland Shallow Loam (PJ)		315-UpShallowLoam		83																														0.3																																		0.3																																						1.0																		13.7																								0.7																				9.3																		5.0								6.0		0.7																										0.7

		ZION		2011		Upland Shallow Loam (PJ)		315-UpShallowLoam		118																														2.7																																												1.3																												1.7																		14.7																								0.7																				8.7																		7.3								0.3		1.0

		ZION		2011		Upland Shallow Loam (PJ)		315-UpShallowLoam		122																														2.3																												14.0														1.0																																																8.3																								1.3

		ZION		2011		Upland Shallow Loam (PJ)		315-UpShallowLoam		147																														0.7								0.3																																																																0.7																		17.3																								1.3																				7.7				1.0																						0.3																						0.3								1.0

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		16																										16.7														0.3																																																				0.3										1.7																		3.0																								0.7																				8.7								1.0																		22.3		0.7														1.0

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		26																														3.3																																				0.3												0.3																								5.0																		9.3						0.3																		0.7		0.3																		4.0		3.7						0.3

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		36																7.0														1.3														1.7																						0.7																										2.3										2.7																		23.3								0.3																																				4.0								5.7								1.0						11.3										3.7

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		41														0.3		0.3										33.3																1.0																		0.3																																0.7																												11.7																								0.3												0.3								1.3								1.3												0.7		0.3		0.3		8.3						1.0

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		64																0.7																								4.7						0.3										1.3										0.3																												0.3								6.0																		7.3						4.0																		0.3																				5.7								0.3																																								0.3

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		79																1.3														16.7								0.3						0.3																						0.3																		0.3								1.3										0.7																		1.3				0.7																																								14.7						0.3		4.3												2.0		1.7

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		140																																																																																																																								39.3																																												9.3																						34.7

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		142																2.0												0.3												10.3												0.3														0.3												2.0		0.3																						0.7												0.3						0.3						2.3										0.7								0.3																																																																										1.0













Total_Percent_Cover

		UnitCode		Visit_Year		Master_Stratification		Ecosite		PlotID		ABCO		ACGR3		ACHY		ACLE9		ACMI2		ACNE9		ALLIU		AMUT		ARCA12		ARDR4		ARLU		ARPA6		ARPU5		ARPU9		ARTR2		ASCO12		BASA3		BOGR2		BRIN2		BRRU2		BRTE		CAREX		CEMO2		CHDO		CHVI		CIWH		COCA5		COPA3		COPA9		CORA		COUM		CRYPT		DRPA2		ECTR		ELEL5		ELLA3		EPBR3		EPNE		EPVI		ERDA4		ERIOG		ERNA10		ERPA11		ERPA30		ERPU2		ERRA3		ERRE7		ERSU5		ERUM		FRAN2		FRSP		GAFL2		GUMI		GUSA2		HECO		HEMU3		HEQU2		HEUN		HEZI		HYCO2		HYFI		ILRI		JUOS		JUSC2		KOMA		LALA3		LASE		LODE		LOUT3		LUAR3		LUPIN		MACA		MARE11		MATA2		MENTZ		MUPU2		OEPA		OPUNT		OPWH		PEBA2		PELI2		PENST		PEPA6		PERA4		PERO10		PHHE2		PHLO2		PIED		PIMO		PINUS		PLJA		PLPA2		POBI		PODO4		POFE		POPR		PRVI		PSJA2		PSSP6		PUST		PUTR2		QUGA		QUPA4		QUTU2		RHTR		ROWO		SATR12		SIAL2		SIAN2		SIVE		SOLID		SONA		SOVE6		SYAS3		SYOR2		THFE		THMO6		TRDU		UNKAF		UNKG		UNKPF		UNKPG		UNKS		UNKT		VIAM		VUOC		WYAR		YUBAV		YUCCA

		ZION		2011		Oak		MtnLoam		6								0.4						1.3		0.4														0.8				0.8								14.6																																2.5																																						1.7				1.3										9.6								7.9																												2.9						1.3								2.1												3.3		0.4						0.8								20.0																						1.7		2.1										0.8												5.4

		ZION		2011		Oak		MtnLoam		28				4.2				1.3		1.3		2.5				5.4																												8.8																																																0.4																																				10.0												2.9						0.4																														0.4														3.8				2.5										76.7								5.4										5.8						4.6		17.1										0.4										5.4

		ZION		2011		Oak		463-MtnStonyLoam		35								0.8		3.8		1.7				6.3														3.8														0.4																										1.7																																																																						0.8																																																2.5				6.7		2.1										60.8								1.7														0.8		5.4		17.9		1.3										0.8								4.6

		ZION		2011		Oak		463-MtnStonyLoam		38		2.1		2.5				4.6																																																																																1.7																								5.0																13.3												5.0																																																				4.2						0.4						39.6																										6.3																				0.8

		ZION		2011		Oak		MtnLoam		43						0.4										0.8																										14.6																								0.8																																																												0.4								5.4												0.4																5.0						8.8																						1.3				0.8		0.4								23.3																																		0.4								0.8				4.2

		ZION		2011		Oak		463-MtnStonyLoam		48										0.4						0.4																																																						1.3																								0.4																		1.3																1.7																												0.4								1.3																										0.4		2.9												53.3																								0.8		3.8								0.4				0.4								5.0

		ZION		2011		Oak		463-MtnStonyLoam		57																2.1								1.3																		6.7				1.3																																																														0.8				0.8												1.3																				0.4																								3.8								4.2																												13.3																																0.4										0.4								0.8

		ZION		2011		Oak		463-MtnStonyLoam		95						0.4										0.8								0.4																				1.7																		0.8																																																																21.7						0.4																																				1.3								6.7																										4.6		34.2																										1.7								0.4						0.4		0.4

		ZION		2011		Oak		463-MtnStonyLoam		98														0.4		7.5																		2.9				0.4						5.4								0.4										6.3																																																				1.3																																										0.8				0.4																																1.3		1.7										59.6																				0.8						3.8				1.3				0.4												2.1

		ZION		2011		Oak		463-MtnStonyLoam		104								2.5		2.1				1.3								0.4								12.5																										0.8														5.0		1.3		0.4																																																																		6.3																																																0.8		7.9		5.8												33.8																								5.0		6.7																				1.3				1.3

		ZION		2011		Oak		463-MtnStonyLoam		123						0.4										2.1								4.2																		0.4								0.4																				0.4																																										1.3																														0.4																				2.5																												13.3		1.7												26.3								0.4										2.1								0.4																				0.8

		ZION		2011		Oak		463-MtnStonyLoam		199						1.3										8.3																																										0.4												0.4																																0.4										0.8																3.3																		0.8																												4.6																0.4				1.3				0.8						57.5								4.2														3.8				5.8																				5.0

		ZION		2011		Upland Sand (PJ)		324-UplandSand		13																1.3								4.0						2.0																																0.7		0.3						0.3								0.3																																0.3								0.7								14.3																										2.3				1.3																						7.3										0.3		2.7														15.7																																		1.3														0.3

		ZION		2011		Upland Sand (PJ)		324-UplandSand		63																		0.3												10.0						0.3														1.0																												7.3						2.3																																										19.7																														2.0																						4.0																										14.3																																		0.3																				0.7

		ZION		2011		Upland Sand (PJ)		324-UplandSand		69						0.3												1.0												2.0																																																0.3						1.0																																										5.3																										8.0																								1.0		22.3																								0.3		6.7																																		4.0														0.7

		ZION		2011		Upland Sand (PJ)		324-UplandSand		88																														1.0						1.3																																										1.0																																												0.3				11.7																										1.3		1.0		0.7																						23.0																										15.3																																		1.7														1.3

		ZION		2011		Upland Sand (PJ)		324-UplandSand		101																				1.0										3.7												3.3																																				1.0																														0.3																		12.7																								0.3						0.3																2.0						23.7												4.3														20.3																																		1.0						0.3								3.3

		ZION		2011		Upland Sand (PJ)		324-UplandSand		141																0.3														2.7												0.7																				1.0								2.0								0.3																																																7.3																														1.0																0.7						17.0						2.0				0.7		3.3														22.3																																		2.0														0.3

		ZION		2011		Upland Sand (PJ)		324-UplandSand		149																0.3		2.7												2.3												5.7																												0.7								4.3																														0.7		1.3																9.3																										3.7				1.3																				12.0		12.0						4.3						0.7														3.0																																		0.7														1.0

		ZION		2011		Upland Sand (PJ)		324-UplandSand		189																								14.7						1.0																																								0.3										1.0																																										1.0				11.7																										4.0				0.3																1.3						12.3												0.7														15.0																																		2.3														2.0

		ZION		2011		Upland Shallow Loam (PJ)		315-UpShallowLoam		19																														1.0										1.0		0.3																		27.0										0.3						1.7																														0.3																				5.0																														4.7																												0.3																																																						0.3														0.7

		ZION		2011		Upland Shallow Loam (PJ)		315-UpShallowLoam		29																														2.3										7.3																				17.7								0.3								1.0		1.3																												0.7																				4.3																														0.7																																																																																		1.7														1.3

		ZION		2011		Upland Shallow Loam (PJ)		315-UpShallowLoam		47																																								1.7		0.3																												0.3														0.3																								19.7																		1.3																						2.0																		0.3												1.0		0.3																												9.3						1.7		3.0																						1.3								0.3						1.0

		ZION		2011		Upland Shallow Loam (PJ)		315-UpShallowLoam		82																3.0										10.3																				5.0												0.7																																						0.3				0.3				2.3																						14.3																																																		2.0		13.3																										3.0

		ZION		2011		Upland Shallow Loam (PJ)		315-UpShallowLoam		83																														1.3										4.0																												0.3		0.3																										0.3												1.3																		15.7																														1.7																						9.3								1.0														7.7								7.3		0.7																												0.3														1.0				0.3

		ZION		2011		Upland Shallow Loam (PJ)		315-UpShallowLoam		118																														3.3										6.0		0.7																																				1.3																														1.7																		15.3																														2.7																						8.7																						10.7								0.3		1.0																												1.0								0.3

		ZION		2011		Upland Shallow Loam (PJ)		315-UpShallowLoam		122																														7.0										1.0		2.7																		16.3										1.0						1.3																														0.3																				9.0								0.3																						3.3																																																																																		0.7

		ZION		2011		Upland Shallow Loam (PJ)		315-UpShallowLoam		147																														5.0										19.7		1.3																																																																		1.3																		18.3																														2.7		0.3																				7.7						4.7																								0.3																														0.3																				1.0

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		16																										20.7																1.0																																																								0.3										2.0																		5.0																														1.0																						8.7												1.7																		23.7		0.7																				1.0																						0.3

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		26																														5.3										2.0		0.3																												1.0														0.3																								5.3																		11.0								0.3																						1.3		0.3																				4.0				9.3								0.3																												0.3

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		36																10.0														2.7												1.7				2.7																								0.7																												3.0										3.3																		24.3										0.3		0.3																		0.3																						4.3				0.7								10.0								1.0						13.7																6.7																														0.7

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		41														0.3		0.3										40.0																3.3		1.0																		0.3																																				0.7																												12.0																														0.3														0.3								1.3						0.3						2.0												1.0		0.3		0.3		9.3												1.0																		1.3														1.7

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		64																1.3																0.3								2.3		12.7						0.7										1.3												1.0												0.3																		0.3								7.7																		9.7								7.7																						0.3																						6.0		2.3										0.3																														1.3																		1.3														2.7

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		79																1.7														21.7										0.7		0.7		0.3		0.3										0.7														0.3																				0.3								1.7										1.3																		1.3				1.0																																																15.0						0.3				0.3		11.3												2.3		1.7																																						0.3

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		140														0.3		0.3																										0.7																																																																																				42.0								0.3																														0.3														9.3																										37.7																																		5.0												0.3

		ZION		2011		Upland Stony Loam (PJ)		321-UpStonyLoam		142																2.0												0.3												0.3		28.0												0.3																0.3														2.0		0.3																						0.7												0.3						2.0								2.7														0.7								0.3																								2.3																																																																		1.0		0.3				3.3













Species_code

		Master_PLANT_Code		Utah_Species		Master_Common_Name		Lifeform		Duration		Nativity

		ABCO		Abies concolor		White fir		Tree		Perennial		Native

		ACGR3		Acer grandidentatum		Bigtooth maple		Tree		Perennial		Native

		ACHY		Stipa hymenoides		Indian ricegrass		Graminoid		Perennial		Native

		ACLE9		Stipa lettermanii		Letterman's needlegrass		Graminoid		Perennial		Native

		ACMI2		Achillea millefolium		common yarrow		Forb		Perennial		Native

		ACNE9		Stipa nelsonii		Columbia needlegrass		Graminoid		Perennial		Native

		ALLIU		Allium sp.		onion (sp.)		Forb		Perennial		Native

		AMUT		Amelanchier utahensis		Utah serviceberry		Shrub		Perennial		Native

		ARCA12		Artemisia campestris		Sand wormwood		Forb		Perennial		Native

		ARDR4		Artemisia dracunculus		Tarragon		Forb		Perennial		Native

		ARLU		Artemisia ludoviciana		Louisiana wormwood		Forb		Perennial		Native

		ARPA6		Arctostaphylos patula		Greenleaf manzanita		Shrub		Perennial		Native

		ARPU5		Arctostaphylos pungens		Mexican manzanita		Shrub		Perennial		Native

		ARPU9		Aristida purpurea		Purple three-awn		Graminoid		Perennial		Native

		ARTR2		Artemisia tridentata		big sagebrush		Shrub		Perennial		Native

		ASCO12		Astragalus convallarius		lesser rushy milkvetch		Forb		Perennial		Native

		BASA3		Balsamorhiza sagittata		Arrowleaf balsamroot		Forb		Perennial		Native

		BOGR2		Bouteloua gracilis		Blue grama		Graminoid		Perennial		Native

		BRIN2		Bromus inermis		smooth brome		Graminoid		Perennial		NonNative

		BRRU2		Bromus rubens		Red brome		Graminoid		Annual		NonNative

		BRTE		Bromus tectorum		Cheatgrass		Graminoid		Annual		NonNative

		CAREX		Carex sp.		sedge		Graminoid		Perennial		Native

		CEMO2		Cercocarpus montanus		Alder-leaf mountain mahogany		Shrub		Perennial		Native

		CHDO		Chaenactis douglasii		Hoary dusty-maiden		Forb		Perennial		Native

		CHVI		Chrysothamnus viscidiflorus		Green rabbitbrush		Shrub		Perennial		Native

		CIWH		Cirsium wheeleri		Wheeler's thistle		Forb		Perennial		Native

		COCA5		Conyza canadensis		Canadian horseweed		Forb		Annual		Native

		COPA3		Collinsia parviflora		Blue-eyed Mary		Forb		Annual		Native

		COPA9		Cordylanthus parviflorus		Smallflower bird's-beak		Forb		Annual		Native

		CORA		Coleogyne ramosissima		Blackbrush		Shrub		Perennial		Native

		COUM		Comandra umbellata		Bastard toadflax		Forb		Perennial		Native

		CRYPT		Cryptantha sp.		cryptanth (sp).		Forb		Perennial		Native

		DRPA2		Dracocephalum parviflorum		Smallflower dragonhead		Forb		Perennial		Native

		ECTR		Echinocereus triglochidiatus		Claretcup		DwarfShrub		Perennial		Native

		ELEL5		Elymus elymoides		Squirreltail		Graminoid		Perennial		Native

		ELLA3		Elymus lanceolatus		Thickspike wheatgrass		Graminoid		Perennial		Native

		EPBR3		Epilobium brachycarpum		Autumn willow-herb		Forb		Annual		Native

		EPNE		Ephedra nevadensis		Nevada ephedra		Shrub		Perennial		Native

		EPVI		Ephedra viridis		Green ephedra		Shrub		Perennial		Native

		ERDA4		Eriogonum davidsonii		Davidson's wild buckwheat		Forb		Annual		Native

		ERIOG		Eriogonum sp.		buckwheat (sp).		unk		unk		Native

		ERNA10		Chrysothamnus nauseosus		rabbitbrush (sp).		Shrub		Perennial		Native

		ERPA11		Eriogonum palmerianum		Palmer's wild buckwheat		Forb		Annual		Native

		ERPA30		Chrysothamnus parryi		Parry's rabbitbrush		DwarfShrub		Perennial		Native

		ERPU2		Erigeron pumilus		shaggy fleabane		Forb		Perennial		Native

		ERRA3		Eriogonum racemosum		Redroot wild buckwheat		Forb		Perennial		Native

		ERRE7		Erigeron religiosus		Religious daisy		Forb		Annual		Native

		ERSU5		Eriogonum subreniforme		Kidney-shaped wild buckwheat		Forb		Annual		Native

		ERUM		Eriogonum umbellatum		sulphur-flower buckwheat		Forb		Perennial		Native

		FRAN2		Fraxinus anomala		Singleleaf ash		Shrub		Perennial		Native

		FRSP		Swertia radiata		Elkweed		Forb		Perennial		Native

		GAFL2		Garrya flavescens		Silktassel-bush		Shrub		Perennial		Native

		GUMI		Gutierrezia microcephala		Thread snakeweed		DwarfShrub		Perennial		Native

		GUSA2		Gutierrezia sarothrae		Broom snakeweed		DwarfShrub		Perennial		Native

		HECO		Stipa comata		Needle-and-thread		Graminoid		Perennial		Native

		HEMU3		Viguiera multiflora		showy goldeneye		Forb		Perennial		Native

		HEQU2		Helianthella quinquenervis		Fivenerve sunflower		Forb		Perennial		Native

		HEUN		Helianthella uniflora		Little sunflower		Forb		Perennial		Native

		HEZI		Chrysopsis zionensis		Zion golden-aster		Forb		Perennial		Native

		HYCO2		Hymenoxys cooperi		Cooper's hymenoxys		Forb		Perennial		Native

		HYFI		Hymenopappus filifolius		hyalineherb		Forb		Perennial		Native

		ILRI		Iliamna rivularis		Wild hollyhock		Forb		Perennial		Native

		JUOS		Juniperus osteosperma		Utah juniper		Tree		Perennial		Native

		JUSC2		Juniperus scopulorum		Rocky Mountain juniper		Tree		Perennial		Native

		KOMA		Koeleria macrantha		Junegrass		Graminoid		Perennial		Native

		LALA3		Lathyrus lanszwertii		Nevada pea		Forb		Perennial		Native

		LASE		Lactuca serriola		Prickly lettuce		Forb		Annual		NonNative

		LODE		Lotus denticulatus		River-bar trefoil		Forb		Annual		Native

		LOUT3		Lotus utahensis		Utah trefoil		Forb		Perennial		Native

		LUAR3		Lupinus argenteus		silvery lupine		Forb		Perennial		Native

		LUPIN		Lupinus sp.		lupine (sp).		Forb				Native

		MACA		Machaeranthera canescens		Hoary aster		Forb		Perennial		Native

		MARE11		Mahonia repens		Oregon-grape		DwarfShrub		Perennial		Native

		MATA2		Machaeranthera tanacetifolia		Tansyleaf aster		Forb		Annual		Native

		MENTZ		Mentzelia sp.		stickleaf (sp).		Forb		Perennial		Native

		MUPU2		Muhlenbergia pungens		Sandhill muhly		Graminoid		Perennial		Native

		OEPA		Oenothera pallida		Pale evening-primrose		Forb		Perennial		Native

		OPUNT		Opuntia sp.		pricklypear (sp).		DwarfShrub		Perennial		Native

		OPWH		Opuntia whipplei		Whipple's cholla		DwarfShrub		Perennial		Native

		PEBA2		Penstemon barbatus		beardlip penstemon		Forb		Perennial		Native

		PELI2		Penstemon linarioides		toadflax penstemon		Forb		Perennial		Native

		PENST		Penstemon sp.		penstemon (sp).		Forb		Perennial		Native

		PEPA6		Penstemon pachyphyllus		thickleaf beardtongue		Forb		Perennial		Native

		PERA4		Peraphyllum ramosissimum		Squaw-apple		Shrub		Perennial		Native

		PERO10		Penstemon rostriflorus		Beaked penstemon		Forb		Perennial		Native

		PHHE2		Phacelia heterophylla		Wand phacelia		Forb		Perennial		Native

		PHLO2		Phlox longifolia		Long-leaf phlox		Forb		Perennial		Native

		PIED		Pinus edulis		Two-needle pinyon		Tree		Perennial		Native

		PIMO		Pinus monophylla		Singleleaf pinyon		Tree		Perennial		Native

		PINUS		Pinus sp.		pine

		PLJA		Hilaria jamesii		Galleta		Graminoid		Perennial		Native

		PLPA2		Plantago patagonica		Woolly plantain		Forb		Annual		Native

		POBI		Poa bigelovii		Bigelow's bluegrass		Graminoid		Annual		Native

		PODO4		Polygonum douglasii		Douglas' knotweed		Forb		Annual		Native

		POFE		Poa fendleriana		Muttongrass		Graminoid		Perennial		Native

		POPR		Poa pratensis		Kentucky bluegrass		Graminoid		Perennial		NonNative

		PRVI		Prunus virginiana		chokecherry		Shrub		Perennial		Native

		PSJA2		Stellaria jamesiana		James' chickweed		Forb		Perennial		Native

		PSSP6		Elymus spicatus		Bluebunch wheatgrass		Graminoid		Perennial		Native

		PUST		Purshia mexicana		Cliff-rose		Shrub		Perennial		Native

		PUTR2		Purshia tridentata		Antelope bitterbrush		Shrub		Perennial		Native

		QUGA		Quercus gambelii		Gambel oak		Shrub		Perennial		Native

		QUPA4		Quercus x pauciloba		Few-lobe oak		Shrub		Perennial		Native

		QUTU2		Quercus turbinella		Turbinella live-oak		Shrub		Perennial		Native

		RHTR		Rhus trilobata		skunkbush sumac		Shrub		Perennial		Native

		ROWO		Rosa woodsii		Woods' rose		Shrub		Perennial		Native

		SATR12		Salsola tragus		Russian-thistle		Forb		Annual		NonNative

		SIAL2		Sisymbrium altissimum		Tumble mustard		Forb		Annual		NonNative

		SIAN2		Silene antirrhina		Sleepy catchfly		Forb		Annual		Native

		SIVE		Silene verecunda		San Francisco campion		Forb		Perennial		Native

		SOLID		Solidago sp.		goldenrod

		SONA		Solidago nana		Baby goldenrod		Forb		Perennial		Native

		SOVE6		Solidago velutina		Three-nerve goldenrod		Forb		Perennial		Native

		SYAS3		Aster ascendens		Pacific aster		Forb		Perennial		Native

		SYOR2		Symphoricarpos oreophilus		mountain snowberry		Shrub		Perennial		Native

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

		THMO6		Thermopsis montana		Montane golden pea		Forb		Perennial		Native

		TRDU		Tragopogon dubius		Yellow salsify		Forb		Biennial		NonNative

		UNKAF		unknown annual forb				Forb		Annual

		UNKG		unknown graminoid				Graminoid

		UNKPF		unknown perennial forb				Forb		Perennial

		UNKPG		unknown perennial graminoid				Graminoid		Perennial

		UNKS		unknown shrub				Shrub		Perennial

		UNKT		unknown tree				Tree		Perennial

		VIAM		Vicia americana		American vetch		Forb		Perennial		Native

		VUOC		Festuca octoflora		Six-weeks fescue		Graminoid		Annual		Native

		WYAR		Wyethia arizonica		Arizona mulesears		Forb		Perennial		Native

		YUBAV		Yucca vespertina		Mohave datil		DwarfShrub		Perennial		Native

		YUCCA		Yucca sp.		yucca (sp).		DwarfShrub		Perennial		Native



















